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CHAPTER-1

REAL NUMBERS
MIND MAPPING

To obtain H.C.F. & L.C.M.
For any two positive integers,
aand b
H.C.F. (a, $) * L.C.M. (a, §) =a x b
For Example
1. Let p be a prime number. £ =32y

and g () =627
If p divides o2, then p divides a, s 3y
where @ is a positive integer and L.C.M. = 6232

2. ﬁ,J;‘; are irrational number

3. Let x be a rational number whose

P Then x can be
Every composite
u‘pmsedinthzfom,-,zwbaep&qne nu:bncanbe
the prime f; isation of ¢ is of expressed as a product
the form 275™, where n, m arc non- Prime Factorization offyrime-, ;nd rll;u
actorization
e Sntages Method unique, apart from the
rder in which th
4.L¢l.r=—fbcandmulnnmb¢uuh / :A “mf ":o“_:'

that the prime factorisation of ¢ is of the

form 2”5™, where 7, ™ arc non-negative

integers. Then, x has a decimal expansion
which terminates.

S.L«x=<'! be a rational number, such

that the prime factorisation of g is not of
the form of 2% 5™, where u, s arc non-negative
integers. Then, x has a decimal expansion which
is non-terminati peating and r

Trace the Mind Map P

* First Level  * Second Level  *Thind Level
P

GIST OF THE CHAPTER

1. Real Numbers: Include both rational and irrational numbers.

2. Fundamental Theorem of Arithmetic: Every Composite number can be expressed as a product ¢
primes, and the factorisation is unique except for the order of the prime factors.

3. Prime Factorization Applications: Useful for finding HCF and LCM.

4. Rational Numbers

5. Irrational numbers andGit properties.

DEFINITION

1. Real Numbers: Set of numbers that can be represented on number line. Include both rational
numbers and irrational numbers.

2. Natural numbers (1, 2, 3,......), Whole numbers (0, 1, 2, 3,......), Integeid,¢1,.0, 1, 2, ....)

3.Rational numbers: Number that can be expressed in the fermbare q Tt

4. Irrational numbers: Numbers that cannot be expressed asl Nk e
FORMULA

HCF AND LCM FORMULA (For two numbers)

HCF x LCM = Product of two numbers

HCF (a, b) x LCM (a,b)=axb

HCF AND LCM FORMULA (For three numbers)

HCF (a, b, ¢) = HCF (HCF (a, b), ¢)

LCM (a, b, c) =LCM (LCM (a, b), ¢)

Step 1: Find HCF /LCM of any two numbers (say, a and b)

Step 2: Find HCF/LCM of that result with the third number (c).

I ——
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MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)
1. The HCF and the LCM of 12, 21 ,15 respectively is
(a)3,140 (b) 12, 420 (c) 3,420 (d) 420,3
Ans. (c) 3, 420
2. The correct prime factorisation of 98 is
(@) Z2x7 (b) B2x7 (c) 2 x 7? (d)2x 7
Ans. (d) 2 x 7
3. The greatest possible speed at which a man can walk 135 km and 225 km in exact number of h
is:
(a) 5 km/hr (b) 15 km/hr (c) 65 km/hr (d) 45 km/hr
Ans. (d) 45 km/hr
4. The expression 1x 2x3 x 7x 11 +1is a
(a) Prime no. (b) Composite no. (c) Square number d) Neither prime nor composite
Ans. (b) Composite no.
5. Which of the following is an incorrect statement?
@" is an irrationa(b)?2isarational
(c) Every rational number is a real numbédd) Every real number is a rational number
Ans. (d) Every real number is a rational number
6. LCM of smallest prime number and smallest 2 digit number is

(@) 2 (b) 4 (c) 10 (d) 20
Ans. (c) 10

7. If a=pgq and b = pfthen LCM will be?

(a) P (b) pg (c) pcf (d) po’
Ans. (a) o

8. Find the product of HCF and LCM of (32,28) using relationship between HCF and LCM of two
numbers

(a) 256 (b) 840 (c) 832 (d) 896

Ans. (d) 896

9.fa=wwa ,b=wwa ,andcxw wa andthe LCM (a,b,c) @ w & then the value of n is:
(@) 3 (b) 2 ()5 (d)1

Ans. (c) 5

10.The largest number that will divide 445, 572 and 699 leaving remainders 4, 5 and 6 respectively
is:
(a) 63 (b) 36 (c) 34 (d) 45
Ans. (a) 63
ASSERTION AND REASONING QUESTIONS
Directions: In the following questions, a statement of assertion is followed by a statement of
reason. Mark the correct choice as:
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).
(c) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true
1. Assertion(A): The H.C.F. of two numbers is 16 and their product is 3072. Then their L.C.M. =
162.
Reason(R):If a and b are two positive integers, then H.C.F. x L.C.M. = a x b.
Ans. (d)
2. Assertion(A): The HCF of two numbers is 2 and their LCM is 15
Reason(R) HCF is a factor of LCM.
Ans. (d)
3. Assertion(A): — is a terminating decimal fraction.
I ————————
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Reason(R) If g = 2".5"where n and m are naregative integers, then p/q is a terminating
decimal fraction.
Ans. (a)
. Assertion(A): 2 is an example of a rational number.
Reason(R):The square roots of all positive integers are irrational numbers.
Ans. (c)
. Assertion (A): If the HCF of two numbers is 5 and their product is 150, then their LCM is 40.
Reason(R):For any two positive integers p and g, HCF (p, q) x LCM (p, q) = p x Q.
Ans. (d)
. Assertion (A): Every positive even integer is a multiple of 2.
Reason (R):The Fundamental Theorem of Arithmetic ensures the unique prime factorization of
integers greater than 1.
Ans. (b)
. Assertion (A): The decimal expansion efis terminating.

Reason (R): A rational number has a terminating decimal expansion if its denominator has only
powers of 2 and/or 5 in prime factorization.
Ans. (a)
. Assertion (A): & 3s an irrational number.
Reason (R):The square root of any ngrerfect square natural number is irrational.
Ans. (a)
. Assertion (A): If the HCF of two numbers is 1, they are said to bprme.
Reason (R):The LCM of two ceprime numbers is always equal to their product.
Ans. (a)
10 Assertion (A): The decimal expansion efis nonterminating and repeating.

Reason (R):A rational number has a ngarminating repeating decimal if the denominator has
prime factors other than 2 or 5.
Ans. (a)

VERY SHORT ANSWER TYPE QUESTIONS (2MARKS QUESTIONS)
. Prove thatlo is an Irrational number.
Ans. Let us assume th#o is a rational numbetjo = -, where a and b are -@imes. Squaring

both side fio )2 = &/ P
3% = &, (3 divides 4 3 divides a) Let us consider a = 3c, by putting the value of a wé get b
3¢ (3 divides B, 3 divides b). so 3 is a common factor of both a and b, which is a contradict our

assumption, Hencéjo is an Irrational
. Find the HCF and LCM of smallest prime number and smallest composite number.
Ans. HCF=2, LCM=4
. The HCF and LCM of two numbers are 9 and 360 respectively. If one number is 45 find the oth
number.
Ans. HCFxLCM= Product of two nos. so the other no. is 72.
. If product of two coprime numbers is 217, then find their LCM.
Ans. LCM=217
. Explain Why (17 x 11 x 2 + 17 x 11 x 5) is a composite number?
Ans. Given no. is a product of more than two prime nos.
. Find the LCM and HCF of 8 and 64
Ans. LCM=64, HCF=8
. Given that HCF (252, 594) = 18, find LCM (252, 594).
Ans. LCM= 8316
. Find the prime factorization of 2120.
Ans. ¢ ux 53.
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9. Show that any number of the forfigdan never end with the digit O.
Ans: If 4" ends with 0 then it must have 5 as a factor. But we know the only prime factdsof 4
2. Also, we know from the fundamental theorem of arithmetic that prime factorization of each
number is unique. Hencé@ dan never end with the digit O.

10.Two numbers are in the ratio of 15:11. If their H.C.F. is 13, then find the numbers.
Ans. The first no. =HCF xfirst ratio= 13x15= 195
The second no. =HC¥first ratio= 13x11= 143

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. Find the largest number that will divide 398, 436 and 542 leaving remainders 7, 11, and 15
respectively.
Ans: 39871 7 =391, 436 11 =425, 542 15 =527,
HCF of 391, 425, 527 = 17

2. On a morning walk, three persons step off together and their steps measure 40 cm, 42 cm and
cm respectively. What is the minimum distance each should walk so that each can cover the s3

distance in complete steps?
Ans: Minimum distance= LCM of 40,42,45= 2520
3. The LCM of two numbers is 14 times their HCF. The sum of LCM and HCF is 600. If one
number is 280 then find other number.
Ans: HCF LCM=product of two nos., LCM=14xHCF
it is given that HCF+LCM=600, by using the above we get HCF=40 and the other no. is =80.
4. Find the least positive integer which is divisible by first 5 natural numbers.
Ans: The first five natural nos. are 1,2,3,4,5. The least positive integer divisible by the first 5
natural nos.is 60.

5. Showthatflo Wv)?is an irrational number, Wp us irrational number?

Ans: By using the formula of (& b)?we get 8+¥Ip uWe know that the sum of rational and
irrational is always irrational.

6. An army contingent of 616 members is to march behind an army band of 32 members in a
parade. The two groups are to march in the same number of columns. What is the maximum
number of columns in which they can march?

Ans: HCF (616, 32) will give the maximum number of columns in which they can march.
616 = 2 x 7t x 11}, 32 = 2 The HCF (616, 32) =%= 8.

Therefore, they can march in 8 columnseadhDb A ANOAOEI T EAOAS8

7. Prove that 3 + 2ab5 is irrational

Ans:Let us assume on the contrary that 3 + 2

Then, thereexistepr i me positive integers a and b su
2a5 ¥3 aklb —

Since,aand b areintegersandthusi s r at i onal number . Thus &

But this contradicts the fact that &5 i s if

Hence, 3 + 24a5 is an irrational number .

8. Provethat5843 i s an irrational number .

Ans: Let us assume on the contrary thattb3 1 s r ati onal

Then, there exist eprime positive integers a and b such thaé53 - =

=>5i-= &8—= 4a3.

Since, a and b are integers and thus- is rational number.

Thus a3 is rational but this contradicts t

incorrect.

Hence,583 i s an irrational number .

9. Three bells toll at intervals of 9, 12, 15 minutes respectively. If they start tolling together, after

I ——
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what time will they next toll together?
Ans:9=3F12=2x3,15=3 x5 LCM=2x 3 x5=4x 9 x 5 =180 minutes or 3 hours
They will next toll together after 3 hours.

10. Two tankers contain 850 liters and 680 liters of petrol. Find the maximum capacity of a
container which can measure the petrol of each tanker in the exact number of times.
Ans: To find the maximum capacity of a container which can measure the petrol of each tanker
in the exact number of times, we find the HCF of 850 and 680.
850=2x5x%x17,680=2x5x17
HCF =2 x5 x 17 = 170, Maximum capacity of the container = 170 liters.

LONG ANSWER TYPE QUESTIONS (5 MARK QUESTIONS)

1. The traffic light at three consecutive different road crossing change after every 48 seconds, 72
seconds and 108 seconds respectively. If they change simultaneously at 7am, at what time will
they change simultaneously again?

Ans: Here we have to find the LCM of 48, 72 and 108 first then, convert the LCM from seconds
to minutes and seconds. Finally, add the result to 7:00 am. The traffic lights will change
simultaneously again at 7:07: 12 am.

2. The length, breadth, and height of a room are 8 m 50 cm, 6 m 25 cm and 4 m 75 cm respective
Find the length of the longest rod that can measure the dimensions of the room exactly.

Ans: To find the length of the longest rod that can measure the dimensions of the room exactly
we have to find HCF.

L, Length=8m50cm=850cm 225 x 17

B, Breadth=6m 25cm =625cm 45

H, Height=4m75cm =475cm 25§ 19

HCF of L, B and His 5= 25 cm

Length of the longest rod = 25 cm

3. In a school, there are two Sections A and B of class X. There are 48 students in Section A and
students in Section B. Determine the least number of books required for the library of the schoa
so that the books can be distributed equally among allrstsidéeach Section.
Ans: Since the books are to be distributed equally among the students of Section A and Sectior
B. therefore, the number of books must be a multiple of 48 as well as 60.

Hence, required no. of books is the LCM of 48 and 60.
48=2x3,60=2x3x5

LCM =2*x 3 x5=16 x 15 = 240,

Hence, required number of books is 240.

4. There are 104 students in class X and 96 students in class IX in a school. In a house examinati
the students are to be evenly seated in parallel rows such that no two adjacent rows are of the
same class.

(a) Find the maximum number of parallel rows of each class for the seating arrangement.

(b) Also, find the number of students of class IX and also of class X in a row.

(c) What is the objective of the school administration behind such an arrangement?

Ans: The HCF of 104 and 96 is 8. (a) The maximum number of parallel rows of each class is 8
(b) The number of students of class IX in a row is 12, and the number of students of class X in
row is 13.

(c) The objective of school administration behind such an arrangement is fair and clean
examination, so that no student can take help from any other student of his/her class.

5. Dudhnath has two vessels containing 720 ml and 405 ml of milk respectively. Milk from these
containers is poured into glasses of equal capacity to their brim. Find the minimum number of
glasses that can be filled.

Ans: 1st vessel = 720 ml; 2nd vessel = 405 ml
We find the HCF of 720 and 405 to find the maximum quantity of milk to be filled in one glass.
405=3x5

I ——
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720=2xF x5

HCF = & x 5 = 45 ml = Capacity of glass

No. of glasses filled from 1st vessel = 720/45 = 16
No. of glasses filled from 2nd vessel = 405/45 = 9
Total number of glasses = 25

CASE BASED QUESTIONS (4 MARKS QUESTIONS)
1. A garden consists of 135 rose plants planted in certain number of columns. There is another set of
225 marigold plants, which is to be planted in the same number of columns.

Read carefully the above paragraph and answer the following question

() Find the maximum number of columns in which they can be planted, also find the total numbg
of plants.

(ii) Find the sum of exponents of the prime factors of the maximum number of columns in which
they can be planted.

(iif) What is the total number of rows in which they can be planted.

Ans: (i) 45 and 360 (i3 (iii)8

2. To enhance the reading skills of grade X students, the school nominates you and two of your
friends to set up a class library. There are two sectgewion A and section B of grade X. There
are 32 students in section A and 36 students in section B

1%
—_

(i) What is the minimum number of books you will acquire for the class library, so that they can
be distributed equally among students of Section A or Section B?

(i) If the product of two positive integers is equal to the product of their HCF and LCM is true
then, the HCF (32, 36) is

(iif) Express 36 as a product of its primes.

Ans: (i) 288 (i) 4 (iii) 22 3?2

3. Raman considers eating nutritious food as an important part of his daily life. So on his birthday he

decides to avoid junk food and plans to serve fruit to his friends. He has 60 bananas and 36

appleswhich are to be distributed equally to his friends. Now answer the following:

() How many friends can he invite?

(i) How many apples will each guest get?

KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26 6




(i) Find the LCM of 60 and 36.
Ans: (i) 12 (i) 3 (iii) 180

4 A Mathematics Exhibition is being conducted in your School and one of your friends
is making a model of a factor tree. He has some difficulty and asks for your help in
completing a quiz for the audience.

X

Wl

/\
/

11 z

253

Observe the following factor tree and answer the following:

(i) What will be the value of x?

(i) What will be the value of y?

(iil) What will be the value of z?

(iv) Find the prime factorisation of 13915 .

Ans: (i) 13915 (i) 11 (iii) 23 (iv) 5x11%x23.
5.A seminar is being conducted by an Educational Organisation, wheparti@pants will be
educators of different subject®e number of participants kindi, English and Mathematics are 60,
84 and 108 respectively.

(i) In each room the same number of participants are to be seated arttiexth dfeing in the
same subject, hence find the maximum number participantsahaccommodated in each
room.

(i) What is the minimum number of rooms required during the event?

(i) Find the LCM of 60, 84 and 108.

(iv) Find the product of HCF and LCM of 60,84 and 108

Ans: (i) 12 (i) 21 (iii) 3780 (iv) 45360.

HIGHER ORDER THINKING QUESTION
1. 144 cartons of Coke cans and 90 cartons of Pepsi cans are to be stacked in a canteen. If each
stack is of the same height and is to contain cartons of the same drink, what would be the greatest
number of cartons each stack would have?
Ans: In this question we have to find the HCF of 144 and 90, which is 18.
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CHAPTER-2

POLYNOMIAL S
MIND MAPPING:

Case 1 : Graph cuts Case 2 : Graph cuts Casc 3 : Graph Parabola
does not cut X-axis

X-axis at 2 points X-axis at exactly one point

7 Y Axis of
L | symmetry

Quadratic
If ot and f§ are

& *  Highest power of
Cubic x In Polynomial, p(x)
If ¢, [} and 7y are zeroes
of Cubic Polynomial
bl s d

Then, Sum of zeroes,
b

o+ pry=- - Types
Sum of products of the Qo mIQ/ Polynomial Degrec  General Form
zeToes taken two at a time ; s Lincar | 1 | fi)=astba#0
aﬂoﬁy+wz-.£ .ﬁx)=qx2+bx#r
= Quudnatic | 2 |10
apy=-< G’ | 5 [IEzetiieiand

ax0

* First Level  * Second Level  *Third Level

GIST/SUMMARY OF THE LESSON:

1.An algebraic expressioris an expression made up of variables and constants along with
mathematical operators. An algebraic expression is a sum of terms, which are considered to be
building blocks for expressions.

2.Polynomialc omes from the word 6Pol yoé ( Mmeanngng Ma
Term)so it means many terms. A polynomial is made up of terms that are only added, subtracted ¢
multiplied. A polynomial is an algebraic expression in which the exponent on any variable is a who
number.

3.Degree of a PolynomialFor a polynomial in one variabiethe highest exponent on the variable in
a polynomial is the degree of the polynomial.

4.Types of PolynomialsPolynomials can be classified based on (a)Number of terms(b) Degree of
the polynomial.

(a) Number of termsMonomiak(one term) Example: 2x, 6x9xy

Binomiali (two unlike terms) Example: 4xx, 5x+4

Trinomiali (three unlike terms) Example?+3x+4

(b) Degree Linear Polynomialdegree is one) Example: 2x+1
Quadratic Polynomialdegree is two) Example: 3#8x+5
Cubic Polynomialdegree is three) Example: 2%6x°+9x+15

5.Zeroes of a PolynomialA zero of a polynomial p(x) is the value of x for which the value of p(x)
is 0. If k is a zero of p(x), then p(k)=0. Example: Forp(§=8 x +2, when x=1, th
So, 1is a zero of p(x)

I ————————
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6. Geometrical Representation and meaning of the zeroes of a Polynomial

(a)Linear Polynomiallhe graph of a linear polynomial is a straight line. It cuts thexiX at exactly

one point. The number of zero of polynomial is one.

(b)Quadratic Polynomiarlhe graph of a quadratic polynomial is a parabola. It looks like a U, which
either opens upwards (i f 6éad is po&lxtci ve) or
It can cut the »axis at zero, one or two points. The number of zero of a quadratic polynoatial is
mosttwo.

(c) Cubic PolynomialThe graph is curve which cuts theaxis at some points. The number of zero
of a cubic polynomial ist mosthree.

7. Factorisation of Polynomials
Quadratic polynomials can be factorized by splitting the middle term.
8. Relationship between Zeroes and Coefficients of a Polynomial for Quadratic Polynomial:

I f U and b are the rovtbx+ef a hgamaddbatgbc =pol y

0. | fU and b are the zeroes of a quadratic p

x? - (sum of zeroes) x + (product of zeroe§) X U+ b ) x + Ub
DEFINITIONS AND FORMULAE:

1.1f U and b are the rowmthx+af & hgamad dah bt =p o

221 f U and b are the zeroes of a quadratic p
x2 - (sum of zeroes) x + (product of zeroes)
xI (U+b) x+Ub

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)
1. Which of the following is a polynomial?
(ar+2 (b) *+2x + 1 (C)x+-+1 (d)x2+3x+2
Ans: (b)
Soluion: A polynomial cannot have variables in the denominator or negative powers.
2. What is the degree of the polynomiaft 32T x + 7 ?

n c

ol

(@) 3 (b) 4 (©) 5 (d) 2

Ans: (b)

Solution: The highest power of the variable is 4, so the degree is 4.

3. The value of the polynomial f(x) 2k 4x + 4 at x = 2 i s:

@a~0 (b) 4 (c) 2 (d)-2

Ans: (a)

Solution: f(2)=(2§1 4(2) + 4 = 4 1 8 + 4 = 0

4. If one zero of the polynomiafx 7x + 12 is-3, the other is:

(a)-4 (b) 4 (c) 3 (d)-2

Ans: (a)

Solution: ¥ + 7x + 12 = (x + 3)(x + 4) Other zero is4.

5. For the polynomial3% 5x + 6, the sum of the zeroes i §:

(@5 (b)-5 (c) 6 (d)-6

Answer: (a)

Solution: Sum ==—-+=5

6. If one zero of the polynomials@x bx + c¢) is the reciprocal 0
of thefollowing must be true?

(@b=c (b) b? = 4ac (c) c=a (da=0

Ans: (c)

Solution: Let t he z.€Theopraducbiel. Hénce,n dt c=a
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7. If the polynomial f(x) = X- 6x% + 11x- 6 is factored completely, which of the following is NOT a
zero?
(@1 (b) 2 (c) 3 (d)4
Ans: (d)
Solution: Factorization: (X1)(x-2)(x-3). Sozeroes are 1, 2, 3. 4 is not a zero.
8. For what value of k is 2% 3x>- 2x + k divisible by (x 1)?
(@)-2 (b)-3 (1 (d)2
Ans: (b)
Solution: Use Remainder Theorem: f(1) 302 +3-2+ k=0t k=-3
9. Which of the following quadratic polynomials has zeroes that are equal and real?
(@) ¥ +2x+3 (b) X2+ 4x + 4 (c) ¥+3x+5 (d)x*-2x+5
Ans: (b)
Solution: Discriminant D = B- 4ac = 16- 16 = 0, so real and equal roots.
10. If the sum and product of the zeroes of a quadratic polynomial are both equal to 5, which
polynomialmatches this condition?
(@) ¥-5x+5 (b) ¥+ 5x + 5 (c) - 10x + 25 (d) ¥*-5x + 10
Ans: (a)
Solution: For sum = product = 5, polynomial i$ x5x + 5
ASSERTION AND REASONING BASED QUESTIONS
Directions: In the following questions, a statement of assertion is followed by a statement
of reason. Mark the correct choice as:
(a)Both assertion and reason are true and reason is the correct explanation of assertion.
(b)Both assertion and reason are true but reason is not the correct explanation of assertion.
(c)Assertion is true but reason is false.
(d)Assertion is false but reason is true.
1. Assertion(A): The graph y=f(x)is shown in figure, for the polynomial f(x).
The number of zeroes of (x) is 3.
ReasorfR): The number of zero of the polynomial f(x) is the number of
points of which f(x) cuts or touches the axes.

Y A

A

aeel A e B

I S L B |

Ans: Graph cuts X axis at three points. @pi¢ correct option.

2.Assertion(A): Both zeroes of the quadratic polynomi%f Xkx + 2 are equal in
magnitude bubpposite in sign then value of k is Y.

ReasorfR): Sum of zeroes of a quadratic polynomia%abx+c. is—

Ans. (d)
3.Assertion(A): X2 + 4x + 5 has two real zeroes.
ReasorfR): A quadratic polynomial can have at the most two zeroes.
Ans: (d) p(x) =0+ X%+ 4x + 5 = 0 Discriminant, D =% 4ac=- 4< 0, therefore, no real zeroes are
there.
4 Assertion(A): If the sum of the zeroes of the quadratic polynoxfialkx+8 is 2 then value dfis
1.

Reasor{R): Sum of zeroes of a quadratic polynonaad+bx+c is —
Ans: (a)
5. Assertion(A): P(x = 4¥-x>+5x*+3 is a polynomial of degree 3

I ——
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ReasorfR): The highest power of variable is the degree of
polynomial.
Ans: (d)

6. Assertion(A) : x3 + x has only one real zero.
ReasorfR): A polynomial of nth degree must have n real zeroes.
Ans: (c)

7. Assertion(A) : Degree of zero of polynomial is not defined.
Reasor{R): Degree of non zero constant polynomial is zero.
Ans: (b).

8. Assertion(A): If the product of the zeroes of polynomidl#dx +k is-10, the value of k is2
ReasorfR): Sum of the zeroes of quadratic polynomigdm+c is —

Ans: (d)
9.Assertion(A):3-4a5 i s one of the zero of a quadrati g
3+485

ReasorfR): Irrational zeroes always occur in pairs.

Ans: (a)

10Assertion(A) : A quadratic polynomial whose sum of zeroes is 12 and product iS*@8x*96
ReasorfR): If | andf are zeroes of polynomial, then the polynomial i1 (x +1 )x +| |
Ans:. (d)

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

1. Find the value of the polynomial p(x) = 5»dx2 + 3 at x =1.

Solution: Given polynomial p(x) = 5% 4x? + 3., Substitute x =1 in p(x) we get pl) =-6

2. Find the zeroes of the quadratic polynomial 2 i 8.

Solution: Let p(x) = x% 2x7 8. S0, Xi 4=00rx+2=0,Xx=40rx <2

3. Find a quadratic polynomial whose sum and product of zeroesaack 1 respectively.

Soluton:Let the zeroes be U and b. iAsumofaaoesixt+ti ¢ |
product of zeroes], where k is a Rp&ro constant, after substituting the values in the formula we get
4x27T X1 4

4.1f one zero of the polynomial p(x) = {k1)x? + kx + 1 is-3, then find the value of k.

Solution: Given p(x) = (Ki 1)x2 + kx + 1.

Since-3 is a zero of p(x), then {%) = 0. On putting the values we get k=-

5. Find the sum and product of the zeroes of the polynomidl 8x3+ 6.
Solution: Let the polynomial be p(x) = 2%28x + 6.
Comparing this with ax2 + bx + ¢, we have a = 2,48, = 6.

Sum of zeroees—E+E 44 .b)& =Product=-8B. zeroes (Ub

6.1 f U and b are the zeroes of t-re polynomial
Solution: For the polynomial x2 + 7x + 10,a=1,b =7, c = 10.
Sum of zeroees={{U&+Phpopduct -of—=A&roes (Ub) =

—+—= = = —

7.Check whether2 is a zero of the polynomial p(x) = x3 +ix2x.

Solution: Given p(x) = x3 + x3 2x.

Substitute x =2,

p(-2) = (2)° + (2)?1 2(-2) =0

Since pf2) = 0,-2 is a zero of the polynomial.

8. If the sum of the zeroes of the quadratic polynomiali k8% + 5 is 1, find the value of k.
Solution: Let the polynomial be p(x) = kx23x + 5. Here, a=k, b =3, c = 5.

Sum of zeroes = = —— =- & Given that the sum of zeroes is 1. S& 1 =>k = 3.

9. If the product of the zeroes of the quadratic polynomial&x + k is 4, find the value of k.
I ————————
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Solution: Let the polynomial be p(x) = %26x + k. Here, a=1, b 6, c = k.

Product of zeroes ==- = k. Given that the product of zeroes is 4. So, k = 4.
10: Write the quadratic polynomial whose zeroes are 3-2nd
Solution:Let the zeroe& be U = 3 and b =

Sum of zeroef)(H 12 B)Produe¢et-ReHh. zeroes (Ub)
A quadratic polynomial is given by k[¥2(sum of zeroes)x + product of zeroes].
p(x) = k[x21 (1)x + (6)]= k[x2T x T 6], Choosing k=1, p(X) = X? X1 6.

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. Find the zeroes of the polynomial 4s4s + 1 and verify the relationship between the zeroes and

the coefficients.
Solution: Let p(s) = 4s? 4s + 1.

To find zeroes, set pdmwd-b= D, so, the zeroesg

Verification:
Forp(s)=4st 4s+ 1, we havea=4,b4,c=1.

Sum of zer-otesl. &Eromtcoeffidients—=——
Product of -zxd&)y=c.&$ron tcoéfficients;r=-. So- Ub =
Hence, the relationship is verified.

21 f U and b are the zeroesi®DXf + h4&, qfuiadd att h e
Solution: For p(x) = x& 5x + 4, we have a=1, b-5, c = 4.

I

|
I
|_\
0p]
Ce
+
(@)

Sum of zerees—EU5+ B) Product+=-¢4. zeroes (Ub)
We know that (U + b)] = U] + b] + 2U0b.

So, U] + im|Ub= 3(2@)5A7b) |

3.Divide 3x3 +x2+ 2x + 5 by 1 + 2x + X2

Solution: Dividend p(x) =3x8+ x2+2x + 5

Divisor g(x) = x2 + 2x + 1 (arranging in standard form)

Quotientq(x) =3Xx 5

Remainder r(x) = 9x + 10

4. Write quadratic polynomial whose zeroes a
Solution:Let the zeroes be U = 543 and b = 24a5.
| 41 = 583 +|2&5(543)( 2&85) = 10415

Quadratic polynomial =% ( 543 + 2&5) + 10415

5Find the quadratic polynomiéda3dl) . whose zeroes
Solution:Let the zeroes biéa3U0 = 2 + &3 and b = 2
Sum of zeroes (Was3)b¥y 2 ¢22+=a8) + (2
Product of zer dé@&8) (idmBB))J3£42 4+ &3) (2

The quadratic polynomial is k[¥2(sum of zeroes)x + product of zeroes].

p(X) = K[x21 4x + 1]. Choosing k=1, p(x) = X24x + 1.

Answer: The quadratic polynomial is %24x + 1.

6.l f (x + a) i s a factor of the polynomi al 2 X
Solution: If (x + a) is a factor of p(x) = 2x? + 2ax + 5x + 10, therapE O.

2(-a)? + 2afa) + 5¢a) + 10=0=>a=2.

7.1f U and b are the zeroes of the polynomial

I ——
KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26 12




Solution: For the polynomial 2y2+ 7y + 5, we havea=2,b=7,c=5.
Sum of zeroees— (& #Prmwduxt -F. zeroes (Ub) =

(U + 1)(H + 1) = UL +-H3—+1H—+1=0. = Ub + (U +

8. Find all the zeroes of the polynomial x3+3&xi 6, i f one of its zer oc¢

Solution : Let p(x) = x3 + 3x3 2x1 6.

We can factor p(x) by grouping: p(x) = x3(x +i3R2(x + 3)= (X271 2)(x + 3)

To find the zeroes, set p(x) = 0 =>{x2)(x + 3) = 0.

The zero-a2, a3arda?2,

Given one zero is az2.

9. What must be subtracted from p(x) =ix8x21 15x + 80 so that the resulting polynomial is exactly
divisible by g(x) = x2 + x 12?

Solution: Divide p(x) by g(x) to find the remainder. The remainder is what must be subtracted.
After dividing we get the remainder is #4.

So, 4xi 4 must be subtracted from p(x) for it to be exactly divisible by g(x).

100.Form a quadratic polynomial one of whose z
Solution:Let the zeroes be U and b.

Given one zero U = 2 + 45 & sum of zeroes ((

So, (2 + as)ias.b = 4 =>pb = 2

Now, find the product of zeroes (Ub):
Ub = (2a®)ais)iasd]) ij5==1. 4

The quadratic polynomial is k[¥2(sum of zeroes)x + product of zeroes].

p(x) = K[x21 (4)x + (1)]= K[x2T 4x7 1].

Choosing k=1, p(x) = X? 4x1 1.

LONG ANSWER TYPE QUESTIONS (5 MARK QUESTIONS)

1.0bt ain all ot hdex?izlexi b, &tso ab ifs zeBoas are-+and- x-|

Solution:Gi ven zer ceasndarbe. =U =

The factors are (x -) and (x + -).

Their productis (X -)(x+ -)=x2-( -)?=x2--.
So, (x? -) is a factor of the given polynomial.

We can write this as-)(3x2- 5). So, (3x2 5) is also a factor.

Di vi de B2x?i7 10%7 56y 3x? 5:

The quotient is x2 + 2x + 1.

To find other zeroes, set the quotient to zero:

X2+2x+1=0=>x=1

So, the other two zeroes afieand-1.

2Find the values of a and b so that x + X
Solution: 1 f x + X + 8x] + ax + b is divisible
Di vi de x + x} + 8x)] + ax + b by x] + 1:

I ——
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The remainder is (el)x + (b-7)

For exact divisibility, the remainder must be 0O
So, (al)x+ (b-7)=0x+0

Comparing coefficients:a=1& b =7
3What must be added t o 1 2x2%rxiplesdthahtoermasuting p ( X ) 3
polynomial is exactly divisible by x2 + 2x3?

Solution: Divide p(x) by x2 + 2x" 3 to find the remainder.

The remainder isx + 2.

Let R(x) be what must be added.

p(x) + R(X) should be divisible by x2 + 2x3.

This means the remainder when p(x) + R(X) is divided by x2#2is O.
The remainder when p(x) is divided by x? +i28 is (x + 2).

So, we must ad¢g-x + 2) to p(x).

-(-x+2)=xI 2.

Therefore, X 2 must be added.

4Verify the division al goirbx+téamdg(xp=2x2x he pol yn
Solution: p ( X ) T 5% + &

g(x) =-x2 + 2 (writing in standard form)

Divide p(x) by g(x): Quotient q(x) =21 2 & Remainder r(x) =5x + 10
Division Algorithm: p(x) = g(x) x q(x) + r(x)

RHS = (x2 + 2)(x27 2) + (-5x + 10)

=[(-x®)(-x2-2) + 2(x2-2)]T5x + 1IBx+8 X

LHS = pi(5x¥6 = X
Since LHS = RHS, the division algorithm is verified.
5/ f U, b are the zeroes of the polynomial k X

Solution: For the polynomial kx2 + 4x + 4:a=Kk, b =4, c=4.
Sum of zeroe=es& (Rrodbdt =of=-—zeroes (Ub) =

We know that ©3U0B. B] = (U + b)|

Given U] + b] = 24.

So, 24 = {21 2()

24 =—j -

24k2=16i 8 k [ Mul t i ply by k] (assuming k | 0)]

24k2 + 8Ki 16 = 0
(3ki 2)(k + 1) =0
So,3ki 2=0=>k=(or), k+1=0=>k =1.

CASE BASED QUESTIONS
1. Basketball and soccer are played with a spherical ball. Even though an athlete dribbles the ball i
both sports, a basketball player uses his hands and a soccer player uses his feet. Usually, soccer
played outdoors on a large field and basketball igglandoor on a court made out of wood. The
projectile (path traced) of soccer ball and basketball are in the form of parabola representing quadr
polynomial.

I ——
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Fig -1 Fig - 2
(i) What is the shape of the path traced in Fig 1?
Ans: Parabola
(i) When the parabola is downwards, then what
Ans: a<0
(i) In Fig 2 how many zeroes are there and what are they?
Ans: Three,-3,-1 and 2
2. Observe the position of athletic taking long jump. He used to follow a particular type of path. In
the figure we can observe the path followed by an athlete.

(1) What is the name of the path formed by different positions of the athlete.

Ans : Parabola

(ii) In the above case, if the quadratic polynomial is represented bylbax+c , then what can you
say about the value of 06ad?

Ans: As the parabola open downwards, the value
(iii ) If the sum and product of the zeroes of the quadratic polynonfial lax +c are equal. What is
the relation between O0b6é and 06c6?

Ans: Given polynomial is &+ bx +c. Sum of the zeroes—=, Product of the zeroes—=
According to question-=-=>-b=c=>b+c=0

3. An asana is a body posture, originally and still a general term for a sitting meditatipamubse
later extended in hatha yoga and modern yoga as exercise, to any type of pose or position, adding
reclining, standing, inverted, twisting, and balancing poses. In the figure, one can observe that pos
can be related to representation of quadratigrmonial.
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(i) What is the shape of figure shown?
Ans : Parabola

(i) When the parabola is upwards, then what Yy
Ans: a>0
(iif) In the graph how many zeroes are there and what are they?
Ans : two zeroes;2,4

HIGHER ORDER THINKING SKILL QUESTIONS
1 | f one zero of the polynomial p(x) = ax]
and hence find a relation between a, b, and c.
Soluton:Let one zero be U, so the other is 20U.
Sum of zeros—m W-=+ 20 = 30 =
Product = -Wu8-== 2U0] =

Now, 2alU] +)blJ—+ceci= +cal (

t 2c- — =0t 6ac = Dbz

2. A quadratic polynomial has its zeros as reciprocals of each other. If its leading coefficient is 3, fir
the polynomial

Solution:Let the zeros be U and

Sum =, Pibduet=1

Polynomial: 3x=3 ( B)x + 3

A's s umi nigSubh =25 Polynomial: 6x= 15x + 6

3. A quadratic polynomial f(x) has the property that f(1) 2 f( Show that the coefficient of x must
be zero.

Solution: Let f(x) =ax2 + bx + ¢

fl)=a+b+c,fl)=a-b+c

f(1)=f(-1)+ a+b+c=ab+ct 2b=0t b=0

4. Form a quadratic polynomial whose sum of the zeros is equal to their product and both zeros arée

rational numbers

Solution:L et U +=Surb=2f, Product=p 2r=r2t r(r-2)=0+ r=0or2

Ifr=2+ Polynomial: (x- 2)2 = x2-4x + 4

5. A polynomial p(x) leaves the same remainder when divided-lyand x + 1. Show that the
coefficient of the odd powers of x in p(x) is zero

Solution: p(1) = p€l)

Let p(x) = a + a x + a x| +
p(1) = a +l)a =at+ta &. a+ . . ., p (
If p(1) = p(1)

t 2a + 2a + ... = 0

i a = a = ... = 0

I ——
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CHAPTER-3

PAIR OF LINEAR EQUATIONS IN TWO VARIABLES
MIND MAPPING

By Substitution

Solve : 75— 15y =2 ) Pairof Lines: x+2y-4 =0  Gesphlal
x+ 2y=3 wee (i) 2+ 4y-12=0 ¥ Representation
5
Solution : From equation (ii), ¥ =3 -2y a b 5 “
Substitute this value of x in eq. (1) ;’7‘= % ' bl= : ' ;;]= ﬁ ™
76-29)-15y=2 g ? 2 8
= =12 Compare the Ratios : s by o MRy “"’vl R
2Wy=-19= y=oo -3 BRI o e i
Now, fromx=3-2y Algebraic Interpretation : No solution =, sen
r=3-2{19)=( ) i.e., Inconsistent ¥ Parallel Lines
\29/ \29/
X 2 Graphical
s i > Pair of L rx=2y=0 y
By Elimination Graphical M DL A ;ﬂ;—m -0 ¥ Representation
Solve: x+3y=6 () Algebraic Methods j
2e-3y=12 ... () Representation o 1h -2 a_ 0
Now, Adding equation (f) and (i) \ @ 3'h 4'g -2
Ix=180rx=6 b
Again, from (7) %2~ (i) Compare the Ratios: 5 ¢!
3y=0ory=0 2'n
Hence, £=6,y=0 Algebraic Interpretation : -0
tly one solution i.c., v Intersecting
consistent (unique) Lines
ax+by+e =0, S
ax+by+a=0 General Form
where ay, by, ¢, @, by, &2 Pair of Lines : 2x +3y-9 =0 Graphscal
are real numbers, dx+ 6y—-18=0 Y Representation
near .
P ) i SR S XA
o . 2 4 Yoq = e
O w0 Varigy PACN 2 2 ]
Ve (\ % Compure the Ratios s =tz Sl il QUi
Each solution (x, ), Y 'y PIRESRE: RTINS B e
{s e DS
cormesponds 8 peiot " Algebraic Interpretation = Infinitely 3,

on the line representing
the equation and

vice-versa

Solution Graphically N ﬁ;}u
(K

)

many solutions ie., consistent.

¥ i
Colnddent Lines

Trace the Mind Map
* First Level * Second Level *Third Level

Gist of the lesson

1. Definitionof the terms

2. Solving of linear equations in two variableg) Graphical Method (b) Algebraic Method

3. Algebraic Method (a) Substitution (b) Elimination

Definitions and Formulae:

1)Linear Equation in Two Variableg\n equation which can be put in the form ax + by + ¢ = 0 where

a,b,c are Real Numbers & a,b are not both zero, is called a Linear Equation in Two Variables x & y.

Example: 2x+5y-6=0
[a=2,b=5,c=6]
2) General Form for a Pair of Linear Equations in Two Variables x & y

aix + by + ¢ = 0 [a, by, ¢1 are Real Numbers & ab; are not both zeroatlbyy + =0

a,n,c2 are Real Numbers &ab, are not both zero]
3) Method of Finding the Solution for a Paif Linear Equations in Two Variables x & y
i)Graphical Method
i)Algebraic Method

a)Substitution Method
b) Elimination Method

4)Graphical Method
Plot the graph of the first equation and then graph of the second equation on the same rectangular
coordinate system. The following three cases may arise.
Case I If the lines intersect at a point, then the given system has a unique Solution given by the
coordinates of the point of intersection.
Case 2 If the lines are coincident, then the system is consistent and has infinitely many Solutions.
this case, every Solution of one of the equations is a Solution of the system.
Case 3 If the lines are parallel, then the given system of equations is inconsistent i.e., it has no
Solution.
I ————————
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5)Substitution Method

Step 1: Find the value of one variable, say y in terms of the other variable, i.e., x from either equati
whichever is convenient.

Step 2: Substitute this value of y in the other equation, and reduce it to an equation in one variable
i.e., in terms of x, which can be solved.

Step 3: Substitute the value of x (or y) obtained in Step 2 in the equation used in Step 1 to obtain t
value of the other variable.

6)ELIMINATION METHOD

Step 1: First multiply both the equations by some suitablezeom constants to make the coefficients
of one variable (either x or y) numerically equal.

Step 2: Then add or subtract one equation from the other so that one variable gets eliminated. If you

get an equation in one variable, go to Step 3.

If in Step 2, we obtain a true statement involving no variable, then the original pair of equations has

infinitely many Solutions.

If in Step 2, we obtain a false statement involving nmatde, then the original pair of equations has
no Solution, i.e., it is inconsistent.

Step 3: Solve the equation in one variable (x or y) so obtained to get its value.

Step 4: Substitute this value of x (or y) in either of the original equations to get the value of the other

variable.
MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS) .
Q1. TheSolution of the equationsky =2 and x +y =4 is:
(@ 3and1l (b) 4 and 3 (c)5and 1 (d)-1 and-3
Solution: The system of equations y = 2andx + y = 4is solved using elimination. Adding the
equations give&x = 6, sax = 3. Substituting into the second equation gi¥esy = 4, soy = 1.
The Solution ix = 3,y = 1.
Ans: (a) 3and 1
Q2. If the lines 3x + 2ky 2 = 0 and 2x + 5y + 1 = 0 are parallel, then what is the value of k?

(a)— (b)— (c)- (d)-

Solution: To make the line8x + 2ky- 2 = 0and2x + 5y + 1 = (parallel, we need=—.

Solving fork givesk =—. This value satisfies the parallel lines condition because—.
Ans: (b) —

Q3. The pair of equations 3x5y = 7 and 6x + 10y = 7 have

(a) a unique Solution (b) infinitely many Solutions

(c) no Solution (d) two Solutions

Solution:3x i 5y = 7and-6x + 10y = 7have—=— | —, thus, no Solution.

Ans: (c) noSolution

Q4. If a pair of linear equations is consistent, then the lines will be

(a) always coincident (b) parallel

(c) always intersecting (d) intersecting or coincident

Solution: Consistent linear equations have at leastSwiation; lines carbe intersecting or
coincident Ans: (d) intersecting or coincident

Q5. The pair of equations 5x + 7y =5 andiZy = 7 are

(a) consistent (b) inconsistent (c) coincident (d) none of these

Solution: 5x + 7y = 5and2xi 3y = 7have— | —, so consistent
Ans: (a) consistent

Q6. Which of the following pair of equations are dependent?

(@) 2x+3y=9and 4x + 6y = 18 (b)x+y=2and2xy=4
(c)5x+y=10and2x+y =6 (dxiy=0andx+y=4

I ——
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Solution: Dependent equations are those that represent the same line (coincident lines), meaning they
have infinitelymany SolutionsThe condition is—= —=—

Dependent equations are coincident lirles+ 3y = 9and4x + 6y = 18have—= —=—, hencega) is

dependent.

Ans:(a) 2x + 3y =9 and 4x + 6y = 18

Q7. The value of ¢ for which the pair ty = 2 and 6X 2y = 3 will have infinitely many Solutions
Is:

@3 (b) -3 (c)-12 (d) No value
Solution: For infinitely many solutions, we nee¢c — = —, or- =-=-. Since- | -, no value
of c satisfies the conditior= —=—, so, there is10 valueof c.

Ans: (d) No value

Q8. A fraction becomeswhen 1 is subtracted from the numerator and it becemém®n 8 is added
to the denominator. The fraction is:

(a)— (b) — (©)— (d)—

Solution: Let the fraction be represented-a3 he problem provides two equations based on
alterations to the numerator and denominater=- and— =-.

Solving this system of equations leads to x =5 and y = 12. Therefore, the original fraetion is
Ans: (c)—

Q9. The graph of equations x + 2yt = 0 and 2x + 4y 12 = 0 represents:

(a) intersecting lines(b) parallel lines (c) coincident lines (d) none

Solution: x + 2yi 4 = 0and2x + 4yi 12 = Ohave—= —i —,, thereforgb) parallel lines.

Ans: (b) parallel lines
Q10. Which of the following is a condition for unique solution of a pair of linear equations?

(a)—— (b) —=—=—, (©—I— (d)—=—1—
Solution:

The condition for a uniquolution of linear equations i&) —I —.
Ans: (c)

ASSERTION AND REASON QUESTIONS
Directions: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason(R). Pick the correct option:
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is NOT the correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
1.Assertion (A): A pair of linear equations has &mlution if it is represented by intersecting lines.
Reason (R):Intersecting lines represent a pair of equations having a uSigjuéon.
Ans: (d)
2 Assertion (A): If the pair of equations has the sa8wution, then it is called consistent.
Reason (R):Consistent system has at least Soéution.
Ans: (a)
3.Assertion (A): The pair of equations 2x + 3y = 6 and 4x + 6y = 10 are consistent.
Reason (R) They represenparallellines.
Ans: (d)
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4 Assertion (A): The graph of a pair of linear equations is a pair of parallel lines if there is no
solution.

Reason (R):Parallel lines never intersect and hence are inconsistent.

Ans: (a)

5.Assertion (A): If —= —I —, the system is inconsistent.

Reason (R):Such a system represents parallel lines.
Ans: (a)
6.Assertion (A): The equations x + 2y = 3 and 2x + 4y = 6 represent intersecting lines.
Reason (R):Their slopes arsame.
Ans: (d)
7.Assertion (A): The pair 2x + 3y = 8 and 4x + 6y = 10 has a unique solution.
Reason (R):Lines with different slopes intersect at one point.
Ans: (d)
8.Assertion (A): The system of equations x + y =5 and 2x + 2y = 10 has infinitely many solutions.
Reason (R):Both equations represent the same line.
Ans: (a)
9.Assertion (A): If the graphical representation of a system of equations results in two parallel lines
the system is inconsistent.
Reason (R):In an inconsistent system, there is no point common to both lines.
Ans: (a)
10Assertion (A): A system of equations with infinitely mai8olutions must be inconsistent.
Reason (R):Coincident lines have no unigue solution.
Ans: (d)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1. Solve the pair of linear equations:By =3 and 9x 3y =9
Solution: The equatio®x - 3y = 9is simply a multiple oBx - y = 3. They represent the same line on
a graph, thus the system hiaBnitely many Solutiondbecause every point on the line is a Solution.
2. Solve the following pair of equations: s +t =15 & =5
Solution: Using substitution on the systes t = 15and2s- 3t = 5, we isolate 's' in the first equation
(s = 15t) and substitute it into the second. Solving the resulting equation for 't' yieldst =5
Plugging t = 5 back into s = dt5gives s = 10. Therefore, ti¥olutioniss=10andt=5
3. Find the value of k so that the pair x + 2y =5 and 3x + ky + 15 = 0 has a unique solution.

Solution: For linear equations to have a unique solutieh—. Applying this tox + 2y = 5and

3x + ky + 15 = Qrequires thatl -

Solving this inequality shows thktcannot be equaltof6or a uni que sol uti on
4. Find whether the equations are consistent or inconsistent: 5x + 7y ¥ By2x7

Solution: The systendx + 7y = 5and2x - 3y = 7has)—I —, so the lines must intersect in one point

and have exactly orfgolution, meaning it ionsistentvith auniqueSolution.

Consistent (uniqu&olution)

5. Half the perimeter of a rectangular garden is 36 m. If the length is 4 m more than the width, form
the pair of equations.

Solution: We represent length and width of a rectangular garden as 'x' and 'y' respectively. Half the
perimeter is 'x +y', which equals 36. Also, the length (x) is 4 more than the width (y), which
translates into the expressiorr y + 4. Thus the equations axey=36, X = y+ 4.

6. Determine graphically theolutionof: Sere.

X+y=6,Xiy=2

Solution: x = 4, y = 2 (The graphicablutionwould be
the graph showing the intersection at (4,2)).
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Q7.Solve: x+2y 4=0,2x+4y 12=0
Solution: The equationg + 2y- 4 = 0and2x + 4y- 12 = Ohave proportional x and y coefficients

(— =—), but different constant ratios-). Since—=— 1 —, they represent parallel lines that never

intersect. Therefore, treystem has n8olution and is considered inconsistent.
Q8. Represent the following situation algebraically:

AThe cost of 2 kg apples and 1 kg grapes i s
Rs300. 0

Solution:2x +y = 160, 4x + 2y = 300 (Cost Problerhgtting 'x' be the cost of 1 kg of apples and 'y’

be the cost of 1 kg of grapes, the provided information directly translates into the linear eqRations:
+y =160 and 4x + 2y = 300.

9. Check if the equations are dependent:2x + 3y = 9 and 4x + 6y = 18

Solution: The equatiorx + 6y = 18is just double the equati@x + 3y = 9. These two equations
represent the same line, therefore the equatiordegendent and have infinitely masgliutions.

10. A number consists of two digits. The digi

sum of the digits is 9. Find the number.
Solution: Let X' be the units digit and 'y' be the tens digit. The digits relationship forms two
equations:
y =x+3 and x+y = 9.
Solving thesesimultaneouslgives x=3 and y=6, so the number igy)#x = 10(6)+3 =63.
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. Find the value of k for which the system: x + 2y = 5, 3x + ky + 15=0 has a unique solution.

Solution: Forx + 2y =5, 3x + ky + 15 = @ have a unique Solutios; | —. This translates tel -.

Solving fork givek | 6
2. A fraction becomesif 2 is added to both numerator and denominator. If 1 is subtracted from both

it becomes-. Find the fraction.
Solution: Let the fraction be. We have——=— and—— =-.

Solving the equations A&y =-4 and 2x y = 1 gives x = 3 and y = Fhe fraction is-

3. Solve the pair: 49x + 51y = 499, 51x + 49y = 501
Solution: Adding and subtracting the equatiat8x + 51y = 49%nd51x + 49y = 501

yieldsx + y = 10and-x + y =-1. Solving gives X =, y =-.

4. Graphically solve the pair: x + 2y = 4, 2x + 4y = 12 e
Solution: Graphingx + 2y = 4and2x + 4y = 12shows parallel R
lines, as they have the same slope. ~~_"
Since they don't intersect, there is no solution. L

wi || b g
presen

father 6s
Find

5. Three years hence, a
seven times the sonbs age.
Solution: Let father's age be 'x' and son's 'y'.

Three years hence: x+3 = 3(y+3).

Five years ago:-% = 7(y-5).

Solving 3y = 6 and X7y =-30 gives y = 9 and x = 33.
Crather's present age = 33 years, Son's present age = 9 years.
6. Solve by substitution method: vX15y =2, x + 2y = 3

age
their
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Solution: Solving for x=32y in the second equation and using in the first equation you get;, /=

Cx =—, y =— s the solution

7. Solve the pair: x + y = 6,ixy = 4

Solution: Addingx +y = 6andx i y = 4yields2x = 10, sax = 5. Substituting intx + y = 6, we

gety = 1.

Cx =5, y = 1is the solution

8. The cost of 2 pencils and 3 pens is Rs11. The cost of 1 pencil and 2 pens is Rs7. Find the cost ¢
each item.

Solution: Let pencil cost Rs x and pen Rs y. The syste2xigs 3y = 11, x + 2y = 7.

Solving by elimination/substitution yields x =1 and y = 3.

CCost of one pencil = Rs 1, Cost of one pen = Rs 3.

9. Form the pair of equationr8:The sum of two numbers is 25. (
ot her . o

Solution: "The sum of two numbers is 25," say=25.

"One number is 3 less than double the other" gives2y-3 or x- 2y =-3.

10. Solve the following pair using substitution: 3x + 2y =16, x =y + 2

Solution: Given3x + 2y = 16, X =y + 2, substitute the second equation into the first.

This gives 3(y+2) + 2y = 16, so 5y=10. Therefore, y=2 and x=4.

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
1. On reversing the digits of a tveligit number, the number obtained is 9 less than three times the
original number. If the difference between the numbers is 45, find the original number.
Solution: Units digit = x, Tens digit = y. Original: 10y + x. Reversed: 10x + .
Condition 1: 10x +y = 3(10y + %)9 => 7x- 29y =-9 (Eq. 1)
Condition 2: |(10y + x) (10x +y)| = 45.
Case 1: 10x + y(10y + x) =45 =>9% 9y =45 =>x-y = 5 (EqQ. 2a)
Case 2: 10y + x(10x +y) =45 =>9y 9x = 45 =>y- x = 5 (Eq. 2b)
Using Eg. 2a: x =y + 5. Substitute into Eq. 1:, 7(y + By =-9 =>-22y =44 =>y = 2,
x=2+5=7.
COriginal number= 10(2) + 7 = 27.
2. A shopkeeper buys 2 pencils and 3 pens for Rs.11. Sumeet buys 1 pencil and 2 pens for Rs.7. |
the cost of 1 pencil and 1 pen.
Solution: Pencil cost = x, Pen cost = y. Condition 1: 2x + 3y = 11 (Eq. 1)
Condition 2: x + 2y = 7 (Eq. 2) Multiply Eq. 2 by 2: 2x + 4y = 14 (Eq. 3)
Eq. 3-Eq. 1: y = 3. Substitute y =3 into Eq. 2: x + 2(3) =7 =>x = 1.
CPencil = Rs1, Pen = Rs 3. Cost of 1 pencil and 1 pen = Rs 4.
3. A boat takes 2 hours to travel 20 km downstream and 4 hours to travel the same distance upstre
Find the speed of boat and speed of stream.
Solution: Boat speed = x, Stream speed =y. Downstream: 20 = (x +y) 2=>x+y =10 (Eqg. 1).
Upstream: 20 = (xy) 4 =>x-y =5 (Eq. 2)
Eq.1+EQ.2:2x=15=>x=7.5,
Substitute x =7.5intoEq. 1: 7.5+y=10=>y =2.5.
CBoatspeed= 7.5 km/h, Strearspeed= 2.5 km/h
4. Solve the pair: 2x + 3y = 12,ixy =1
Solution: Eq. 1: 2x+3y =12, Eq. 2:xy=1=>x=y +1
Substitute x =y + 1intoEq. 1: 2(y + 1) +3y=12=>5y+2=12=>5y=10=>y =2
x=2+1=3.
x = 3,y = 2is the solution.
5. The sum of the digits of a twagit number is 9. If 27 is subtracted from the number, the digits
interchange their places. Find the number.
I ————————
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Solution: Tens digit = x, Units digit = y. original number: 10x +y.
Condition 1: x + y=9 (Eq.1), Condition 2: (10x +327=10y + x => 9% 9y=27 => x-y = 3 (EQ.2),
Eq.1+EQ. 2: 2x =12 => x = 6, Substitute x=6into Eq. 1: 6 +y=9=>y =3
COriginal number: 10(6) + 3 = 63 o
6. Solve graphically: x +y = 4,ixy = 2 \

Solution: x= 3, y =1. \\

The graph would show two lines intersecting at the point (3,1)).

7. The cost of 4 oranges and 3 mangoes is Rs.30. The cost of 2 oranges and 4 mangoes is Rs 28.
cost of one orange and one mango.

Solution: Orange cost = x, Mango cost = y.

Condition 1: 4x + 3y = 30 (Eq. 1), Condition 2: 2x + 4y = 28 (Eq. 2)

Multiply Eq. 2 by 2: 4x + 8y = 56 (Eq. 3), Eq-¥q. 1: 5y =26 =>y =5.2

Substitute y =5.2 into Eq. 2: 2x + 4(5.2) =28 =>2x +20.8 =28 =>2x=7.2=>x=3.6

C Orangecost= Rs 3.60, Mangeost= Rs 5.20

Q8. Solve:-+-=5, -1 —=1
Solution: a=-,b=-.,Eq. 1l:a+b =5, EqQ. 2:-d = 1, Add equations: 2a=6=>a =3

Substitute into Eq. 1: 3+b=5=>b=2,a=3=>xb=2=>y =

9. A father is three times as old as his son. After 5 years, he will be twice as old. Find their ages.
Solution: Son's age = x, Father's age = 3x, After 5 years: Son: x + 5, Father: 3x + 5
3X+5=2(x+5)=>3x+5=2x+10=>x =5,

CSod & §yes, Fathdr s =a3(bp= 15 yrs

10. Represent graphically and solve: x + y = 10yx= 2

Solution: Eqg. 1: x +y =10, Eq. 2: xy = 2, Add equations: 2x =12 =>x =6

Substitute into Eq. 1: 6 +y=10=>y =4

C x =6, y = 4. (Graphically, lines intersect at (6,4)).

CASE BASED QUESTIONS (04 MARKS QUESTIONS)

1. Mr. Manoj Jindal arranged a lunch party. The expenses are partly fixed and partly proportional ta
the number of guests. The total cost for 7 guests is Rs650 and for 11 guests is Rs 970.
(i) Form a pair of linear equations.
(i) Find the fixed and variable expenses.
(iif) How much will it cost for 15 guests?
(iv) If Mr. Jindal has a budget of Rs1500, what is the maximum number of a‘@
guests he can invite?
Solution: (i) x + 7y = 650 (Eq. 1), x + 11y = 970 (Eq. 2)
(i) Eq. 2- EQ. 1: 4y =320 =>y = 80. x + 7(80) = 650 => x = 90.
Fixed = Rs90, Variable = Rs80
(iif) Cost for 15= 90 + 15(80) = Rs1290
(iv) Let 'n' be maximum guests. 90 + n(80) = 1500 => 80n = 1410 =>n = 17.625. Thus n=17.
2. From Bangalore bus stand, 2 tickets to Malleshwaram and 3 to Yeshwanthpur cost Rs46; 3 to
Malleshwaram and 5 to Yeshwanthpur cost Rs74.

gscmrnowush

(i) Forma pair of lineaequations g
o ‘ ~ .\ é

(i) Find fare to each place I 4305
(iii) Cost of 4 tickets to Malleshwaram and 2 to Yeshwanthpur? ( *,gf \“'

(iv) A tourist has Rs100. How many tickets to Malleshwaram can they t | P ,@
if they also need one ticket to Yeshwanthpur? ) % @)
Solution: (i) 2x + 3y = 46 (Eq. 1), 3x + 5y = 74 (Eq. 2) - —

(i) 6x +9y = 138,6x + 10y = 148. Subtract =>y =10. 2x + 3(10) =46 W @
_________________________________________________________________________________________________________________________|
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=> x = 8. Malleshwaram = Rs8, Yeshwanthpur = Rs10

(iii) 4(8) + 2(10) = Rs 52

(iv) Spend Rs10 on Yeshwanthpur. Remaining: Rs 90. Each Malleshwaram tieketli$.25. So,
11 tickets.

3. A chemist has twaolutiors: one containing 30% alcohol and another 70%. How much of each
must he mix to get 40 L of 40% solution?

(i) Form equations

(ii) Solve for the quantities of each solution.

(iii) If the chemist needs to create 20 L of 50% solution instead, how much o :/

each would he need?
Solution: (i) x +y = 40 (Eq. 1), 0.3x + 0.7y = 0.4(40) = 16 (Eq. 2) = T

(i) From Eq 1: x = 40y. Substitute: 0.3(49) + 0.7y = 16 L/b 4 B _‘:; _

=>12-0.3y + 0.7y =16 => 0.4y =4 =>y = 10. x = 400 = 30, 'g ‘
30%solution = 30 Land70%solution= 10 L ==
For 40 L of 40% solution, the chemist needs 30L of 30% solution and 10L of 70% solution.
(i) x +y=20,0.3x + 0.7y = 0.5(20) = 10. x =-800.3(20y) + 0.7y =10 =>6 0.3y + 0.7y = 10
=>0.4y =4 =>y =10. x = 200 = 10, 30%solution= 10 L, 70%solution=10 L

For 20 L of 50% solution, the chemist needs 10L of 30% solution and 10L of 70% solution.

HIGHER ORDER THINKING SKILLS

1. Solve: —+ —=-, — | —=-
Solutionta=—,b=—a+b=a-b=-=>2a=1=>a= —+b==>Db=-
X+y=2,X-y=3.2Xx=5=>x=y=21 -=—.

Cx=-y=—

2. A sum of Rs 500 is in denominations of Rs 5 and Rs 10 notes. If the total number of notes is 90,

find how many of each type.

Solution: Rs 5 notes = x, Rs 10 notes = y. x +y = 90, 5x + 10y = 500. => x + 2y = 100. Subtracting
y =10. x =90 10 = 80.

CRs5 notes = 80, Rs10 notes = 10

3. The sum of the ages of father and son 1is
Find their present ages.

Solution: Father = x, Son =y. x +y = 45-% = 4(y- 5) => x- 4y =-15.

Substitute x =45y: 45-y -4y =-15 =>-5y =-60 =>y = 12. x = 4512 = 33.

C Father = 33/ears Son = 19ears

4. Solve: —+ —=—, —7—=-

Solution;a=—,b=—.a+b=—, a-b=-. 2a=—=>a=-. b =1. inconsistent becaus& b must

be reciprocal. Therefore, no unigs@utiors.
CThe original equations are inconsistent, therefore not solvable.

5. If 6 is subtracted from the numerator and 3 from the denominator of a fraction, it bectiBds
added to both, it becomesFind the fraction.

Solution: Fraction =-, —=-=>2x-12=y-3=>2x-y=09.

—=-=>5x+15=4y + 12 => 5x4y =-3., y = 2x- 9. Substitute: 5x 4(2x- 9) =-3 => 5x- 8x +
36 =-3=>-3x=-39=>x=13.y=2(13)9=17.

C—is the required fraction.
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CHAPTER-4

QUADRATIC EQUATIONS
MIND MAPPING

For quadratic equation
ax?+bx+c=0,

b2 — 4ac is Discriminant (D) By Quadratic Formuta
1.D>0 Roots of ax?+bx+c = 0 are given by
Two distinct real roots . 41/“—_44.;
2.D=0 e
Two equal real roots

3.D<0
No real root (imaginary)

By Factorization

Equation of degree 2, Find roots of 62 —x-2=0.

in one variable Nature of Solution: 6% +3xr—dx—2=0

\ Roots Ix(2e+ 1) 2@2x+ 1) =0

N Solutions of * (3x1 2):2: ; 1; =0
s Meaning Quadratic Equations

- o Either (3x—2)=0or(2x+1)=0
= x=z orx=_—l
3 2
The roots of 62* —x—2=0
adthr+c=0, wel

4, b, care real numbers Standard Form ‘ il
andaw 0

For Quadratic Equation
cRGHGE
Constant
Quadratic y term
term & 3 3 y
Lincar E: set : he Mind Map (@
@#0  term ?;.‘31&“ 0 [ Trace the Mind Map 0 |
* First Level *Second Level *Third Level
g, |

GIST/SUMMARY OF THE CHAPTER
Introduction
Quadratic Equations: Standard form of a Quadratic Equation
Solution of a Quadratic Equation by Factorisation Method, Quadratic Formula Method
Nature of Roots
DEFINITIONS
QUADRATIC EQUATION
A quadratic equation in the variable x is of the forr-akx + ¢ = 0, where a, b, ¢ are real
numbers and a | 0.
The degree of a quadratic equatiof #bx + c =0 is 2,
STANDARD FORM:
The standard form (general form) of a quadratic equation is ax? + bx + ¢ = 0, where a, b and c are
numbers and a | 0.

ROOTS: 5
A real number U is said t o>+bxeca0,if oot of the
aB+ bU + ¢ = 0. ( The zer o%bx+aéandthédreotsgfthadr at i ¢

quadratic equation &% bx + ¢ = 0 are the same)
The values of x that satisfy the quadratic equation, also called solutions.
METHODS OF SOLVING:
1.Factorization Method: Breaking down the quadratic equation into two linear factors.
2. Quadratic Formula: A direct formula for finding the roots.

0 Mo tdho., o

() z hw Ttww 1

&)
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NATURE OF THE ROOTS:
DISCRIMINANT (D):
The expression b?4ac, which determines the nature of the roots (distinct real roots, equal real roots
or complex roots).
If D= b?-4ac > 0: Two distinct real roots.
If D = b?>4ac= 0: Two equal real roots (repeated roots).
If D= b?-4ac < 0: No real roots.
Applications:
Quadratic equations are used in various fields like Physics, Engineering, and Economics to
model different scenarios.
They can be used to solve problems involving Geometry, Projectile motion, and
Optimization.
Method to Solve Word Problems:
Stepl Firstly, Consider the first quantity as a variable (say x) and then find the other quantities in
terms of x by using the given condition.
Step2 According to the given condition, write the equation in the quantities which is obtained from
stepl.
Step3 Simplify the equation obtained in stfo get quadratic equation.
Step4 Now, simplify the quadratic equation by any one of the methods (i.e. factorization and
guadratic formula) to obtain the value(s) of variable x.
Step5 Further check whether the value(s) of variable x, satisfies the given condition or not.
Step6 Find the values of the quantities. Also, Find the values of other information, if asked in the
guestion.
FORMULAE
1. Solution of Quadratic Equation by Quadratic Formula

w —— orw — where D=B-4ac is known as Discriminant

This Formula is known aQuadratic formula or Sridharacharya Formula
2. Condition for two equal real roots D=0 i.&-4ac=0.
If D=b%4ac=0then® —, ® —
3. Condition for two distinct real roots DTti.e. -4ac0 0
If D=b2-4ac O then
(I) N ,(I) n
4. Condition for no real roots D 1ti.e. ¥-4ac 0
If D=b?4ac 0 WO can not be evaluated as there is no real roots.
MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

1. If the quadratic equation 3x+= x+3 is written in standard form, then
(a) a=3, b=3, c=1 (b) a=3, b=3, c=1
(c) a=2, b=3, c=1 (d) a=3, b=3, c=3
Ans. (¢c) a=2, b=3, c=1

3x+— = x+3, Multiplying throughout the equation by x

3X%+1=x2+3t  2x%-3x+1
2. For the equation x# 5xi 1, which of the following statements is correct?
(a) The roots of the equation are equal (b) The discriminant of the equation is
negative
(c) The roots of the equation are real, distinct and irrational (d) The discriminant is equal to zero
Ans. (c) The roots of the equation are real, distinct and irrational

b?-4ac= 5i 4(1)(-1)

25 + 4 = 29 which is greater than 0 and irrational.
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3. If the roots of the equation ax?bx + c are real and equal, what will be the relation between a, b,
c?

(a) ¥ =4ac (b) = ac (c) ¥ = 2ac (d) B = M&d @

Ans. (a) ¥ =4ac

4.1f — is a root of the quadratic equatiohmx-— = 0, then value of m is:

(@) 2 (b)-2 (c)-3 (d)3

Ans. (b) -2, Given x=as root of equation®mx-— =0.

)»Pim~)i—-=0+t—--—-—=0t m=-2

5. The altitude of a right triangle is 7 cm less than its base. If the hypotenuse is 13 cm, the other tw
sides of the triangle are equal to:

(a) Base=10cm and Altitude=5cm (b) Base=12cm and Altitude=5cm
(c) Base=14cm and Altitude=10cm (d) Base=12cm and Altitude=10cm
Ans. (b) Base=12cm and Altitude=5cm

Let the base be x cm., Altitude =i(X7) cm

In a right triangle, Bage+ Altitude? = Hypotenus&(From Pythagoras theorem)

Cx?+ (xi 7)> = 1¥By solving the above equation, we get;

t x =12 or x =i 5 Since the side of the triangle cannot be negative.

Therefore, base = 12cm and altitude =712 5cm

6. The sum of a number and its reciprocaHsThen the number is:
(@) 8- (b) 4 (c)2 (d)6
Ans. (8) x=8, -
Let the number be x then as per conditionx+= —
8x2-65x+8=0 , 8x(x8)-1(x-8) S0 x= 8-
7. If one root of equation 4x2x+k-4=0 is reciprocal of the other. The value of k is:

(a)-8 (b) 8 (c)-4 (d) 4

Ans. (b) 8
If one root is reciprocal of others, then the product of roots will be:
U -x—=1+ k-4=4sok=8

8. Thevalueof ¢ @ Wp888 is

(@4 (b) 3 (c) 3.5 (d)-3
Ans. (b) 3
Hi nt : we can write, a(e6+x) = x

x2-x-6=0t X2-3x+2%6=0t X(X-3)+2(x3)=0+ (x+2) (*3) =0+ x=-2,3

9. Which of the following is not a quadratic equation

(@x2+3xi5=0 (b)x2+xX+2=0 (c)3+x+x2=0 (d)x219=0
Ans. (b) x2 + X+ 2 = Q Since it has degree 3.

10. The equation 2x2 + kx + 3 = 0 has two equal roots, then the value of k is
(a) Nae (b) + 4 (c) N3a2 (d) N2a6e6
Ans.(d) N24&a6

Condition for two equal roots is b4ac =0

t (K27 4x2x3=0 k2=24 k = KCk&E24HN 246

I ——
KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26 27




ASSERTION AND REASONING QUESTIONS

Directions: In the questions below, a statement of Assertion(A) is followed by a statement of
ReasorfR). Choose the correct option.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true, but Reason is not the correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
1. Assertion(A): 3x%7 6x + 3 = 0 has repeated roots.

ReasorfR): The quadratic equation @x bx + ¢ = 0 have repeated roots if discriminar O.

Ans. ()
2. Assertion(A): If one root of the quadratic equation?Gxx i k = 0 is 2/3, then the value of k is 2.

ReasorfR): The quadratic equationax bx + ¢ = 0, a | 0 has al
Ans. (b)

3. Assertion(A): (2xi 1)1 4x?+ 5 =0 is not a quadratic equation.
ReasorfR): An equation of theform&¢ bx + ¢ = 0, “Riskallcda wher €

guadratic equation.
Ans. (a)

4. Assertion(A): The roots of the quadratic equatioh#x2x + 2 = 0 are imaginary
ReasorfR): If discriminant D = Bi 4ac < 0 then the roots of quadratic equaticitalax + ¢ = 0
are imaginary.

Ans. (a)

5. Assertion (A): The quadratic equatiorf#4x+5=0 has no real roots.

Reason (R) The discriminant is greater than zero.
Ans. (¢

6. Assertion (A): The solution of the quadratic equatiorl(¥ - 5 (x-1)-6 =0 is 7
Reason (R) The solution of the equatiorf+6x-(a?+a6) = 0 is a+3
Ans. (c)

7. Assertion (A). Every quadratic equation has exactly one root.

Reason(R) Every quadratic equation hasmosttwo roots.
Ans. (d)

8. Assertion(A): If the coefficient of X and the constant term of a quadratic equation have
opposite signs, then the quadratic equation has real roots.
Reason (R) Every quadratic equation has at least two roots.
Ans. (¢

9. Assertion(A): The equatiorx? + 4x+ 5 = Ohas two equal roots
Reason (R) If discriminant D = Bi 4ac = 0 then the roots of quadratic equatioh#ax + c =0
are equal.

Ans. (8)

10. Assertion(A): The roots of the quadratic equaticit2x + 2 = 0 are imaginary
Reason(R) If discriminant D = B7 4ac < 0 then the roots of quadratic equatioiratix + ¢ = 0
are imaginary.

Ans. ()
VERY SHORT ANSWER TYPE QUESTIONS (2MARKS QUESTIONS)

1. Find the value of p so that the quadratic equation p@x+ 9 = 0 has two equal roots.
Ans: px21 3px + 9 = 0, condition for equal rootsbdac =& (-3pP i 4(p)(9) =0
on solving we get p = 0 (rejected) or p €4 = 4¢ Coeff. of ¥ cannot be zero).

2. Find the roots of the equatioAx3xi7 m (m + 3) = 0, where m is a constant.
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10.How many zeros does the polynomiali (8)?i 4 have? Also, find its zeroes.
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Ans:D=P7 4ac==(2m + I
_ ~(-3)¢ J@m+ 3)? _ 3+(2m+3)

2(1) 2
_ 3+2m+3 or 3-2m-3
2 2
_ 2(m+3) _ -2m
* 2 2

Cx=m+ 3 orm

. If 1is a root of the equationsZ@y ay + 3 = 0 and3#+ y + b = 0, then find the value of ab.
Ans: On putting the value of y in &y ay + 3 =0, we geta =-

Again, putting the value of y in y?>+y + b =0, we get b -2 so ab= 3.

. Check if x(x + 1) + 8 = (x + 2) (x 2) is in the form of quadratic equation.

Ans: X(x + 1) + 8= (x+2) (X 2)t x*+x+8 =x-22. On simplification we get x+12=0.
Since, this expression is not in the form of+dbx+c, hence it is not a quadratic equation.
. Find two consecutive positive integers, the sum of whose squares is 365.

Ans: Let us say, the two consecutive positive integers be x and x + 1.

X2+ (X+ 1Y =365t x?°+xi 182=0 x=7 140rx=13

x+1=13+1=14. so, the two consecutive positive integers will be 13 and 14.

. Is it possible to design a rectangular park of perimeter 80 and area 400 sg.m.? If so find its leng
and breadth.

Ans: Let the length and breadth of the park be L and B.

Perimeter of the rectangular park =2 (L + B) = 80

t Area of the rectangular park = L xtBL?i 40 L + 400 =0,

on solving the equatiawe get L=20m and B= 20m.

. Ifx =3 is one root of the quadratic equaticri 2kxi 6 = 0, then find the value of k.
Ans: Given that x = 3 is one root of the quadratic equatfon3kxi 6 =0

t (377 2k(3)i 6=0

t k=2%.
.Find the quadratic polynomial iif its zeroe
Ans. A quadratic polynomial can be written using the sum and product of its zeroes as:
xi (U + b)x + Ub, where U and b are the roo
b X°T (0 4+ A5 wxx°i&5x(4a5)
[

nd the val ue of ?2+2xao 5410 if (h-ex)ipané of its tactdrsa | 2 a
Ans. Let f(a) = 28 + 2xa + 5a + 10, Since, (a + X) is a factor of 2&@xa + 5a + 10, &) =0
So, f(x) = 221 2x271 5x + 10 = 0 Therefore, x = 2.

Ans. On expanding the given expression, we fiRd x + 5. As the polynomial has a degree of
2, the number of zeroes will be 2. On solvingi Bx + 5 = 0 we get the roots x = 1, x = 5.
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

. Find the discriminant of the equation’82x +- = 0 and hence find the nature of its roots. Find
them, if they are real.
Ans. 3x% 2x +-= 0, Since, Discriminant =2 4act (i 2)27 4 x 3 x—+ 0

Hence, the given quadratic equation has two equal real roots. The roetaade—.

on solving the roots are -

. Find the value of p, for which one root of the quadratic equatidin f4x + 8 = 0 is 6 times the
other.

Ans.pX’i14x + 8 = 0, Let U and 6U be the roots
Sum of the roots=oefficient of x/coefficient of &+ U + -614)/jprU= 2/ pé (i)




10. Sum of the areas of two squares is 468lfrthe difference between their perimeters is 24 m, find
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Product of roots = constant term/coefficient6f X U) ( 6dJn) subst-4 t uting U
from (i), we get p = 3.

. Solve for x:M¢® w+ x=13.

Ans. /Icw w+ X = 13, on squaring both the side$j 28x + 160 =0 x =8 or x = 20

. Solve for x: 4% 4ax + (&1 b?) =0

Ans. 4x%7 4ax + (&1 b =0

t [4x21 dax + &7 b?=0+ (2xi afi (b)’=0+ (2xi a+b) (2% ai b)=0

t 2xia+b=0o0or2% ai b=0+ 2x=ai bor2x=a+Cx = (aib)/2 or x
. Find that value of p for which the quadratic equation (p filfx( p + 1) x + 4 (p
had equal roots.

Ans. For the given quadratic equation to have equal roots, D =0
Herea=(p+1),b=6(p+1),c=3(p+9)

D=K1i 4ac

t [6(p+DFi4(p+1)3(p+9) =036(p+1¥i 12(p+1)(p+9) =0

t p+1=0o0rpg 3=0 p=-1(rejected)orp=8p=3.

.U and b are zeroes <Cf6x h#e y.uaRirmd itch e oV a/Inwe
Ans.Let, f(x)=x216x + y from thé(gd)ved(3Ubh+ adii)=UbO
on solvinyg. Uy B)EHE== (8) (

. Find two numbers whose sum is 27 and product is 182.

Ans. Let us say the first number is x, and the second numberiix2&s per question:

X(277 x) =182+ x?727x1182=0, on solving x 13 orx = 14 the numbers are 13 and 14

. The sum of the reciprocals of Rehmandés age

Find his present age.

Ans. Let the present age of RahmaxigearsThr ee year s ag o xi 3Ryedisman

Five years after, his age will be< 5) years. As per the condition given

C — — - after simplification we get®i 4xi 21 =0t x=7,-3
As we know, age cannot be negative. Theref
.I'n a class test, the sum of Shefalids mark

more in Mathematics and 3 marks less in English, the product of their marks would have been
210. Find her marks in the two subjects.

Ans . Let us say the marks of Shefali in Math b&'ken, the marks in English will be 3.

As per the given question, #2)@07 x1 3) = 210, on solving the QE we get x=12,13
Therefore, if the marks in Math are 12, then marks in English will Gel20= 18, and if the

marks in Math are 13, then marks in English will bg 3B = 17

the sides of the two squares.
Ans. Let the sides of the two squaresxaa andy m. Therefore, their perimeter will bexéand
4y, respectively and the area of the squares wik’@ndy? respectively.
As per question¥i 4y = 24, Also,x?>+Yy? = 468.
By these two equations we obtain Q§:+ 6yi 216 = 0. After simplification we ggt=-18, 12.
As we know, the side of a square cannot be negative.
Hence, the sides of the squares are 12 m and (12 + 6) =18 m.

LONG ANSWER TYPE QUESTIOS (5 MARKS QUESTIONS)
. In aflight of 600 km, an aircraft was slowed due to bad weather. Its average speed for the trip
reduced by 200 km/hr and the time of flight increased by 30 minutes. Find the original duration
the flight.

Ans. Let the speed of the flight beke/hrs. According to the giveR— — -

After simplification we get %-200 xi 2400 = 0, on solving this QE we obtain
x =-400, x = 600, Time cannot be negative. Therefore, x = 600 km/hrs.

m i

(@}
(%]

or

vas
of
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Hence, the original duration of the flightis 1 hr.

2. The altitude of a right triangle is 7 cm less than its base. If the hypotenuse is 13 cm, find the other
two sides.

Ans. Let the base of the right triangle is x cm, the altitude of right trianglei &pcm

By Pyt hagor?Z¢xd7)2=HRan sobvimy we get x 12 orx =7 5

Since sides cannot be negatixean only be 12. Therefore, the base of the given triangle is 12
cm, and the altitude of this triangle will be (1Z) cm =5 cm.

3. A cottage industry produces a certain number of pottery articles in a day. It was observed on a
particular day that the cost of production of each article (in rupees) was 3 more than twice the
number of articles produced on that day. If the total costaafyztion on that day was Rs.90, find
the number of articles produced and the cost of each article.

Ans. Let the number of articles producedkis

Therefore, cost of production of each article = Rs{3). Given the total cost of production is
Rs.90

Cx(2x + 3) = 90 on solving QE we get=-15/2 orx = 6. As the number of articles produced can
only be a positive integer, x can only béH&nce, the number of articles produced = 6

so the Cost of each article =2 x 6 + 3 = Rs 15.

4. An express train takes 1 hour less than a passenger train to travel 132 km between Mysore and
Bangalore (without taking into consideration the time they stop at intermediate stations). If the
average speed of the express train is 11 km/h more than thatdssenger train, find the
average speed of the two trains.

Ans. Let us say the average speed of the passenger txdim#h.

Average speed of express traink=+(11) km/h. As per questior— —— p

On solving Q B + 11x7 1452 =0 x=1i 44, 33. As we know, speed cannot be negative.
Therefore, the speed of the passenger train will be 33 km/h and thus, the speed of the express train
will be 33 + 11 = 44 km/h.

5. The numerator of a fraction is 3 less than its denominator. If 1 is added to the denominator, the
fraction is decreased by 1/15. Find the fraction.

Ans. Let the denominator be x and the numerator b8 Fraction =——

New denominator = x + 1
According to the Question,
¥x-3 _x-3 1

= x+1  x 15
- x-3 - 15x - 45-x
x+1 15x
x-3 _ 14x-45

= I+1 15x

after simplification we get x°i 14x+45=0 x=50rx=9
When x = 5, fraction = When x = 9, fractiors - C Fraction =-or -
CASE BASED QUESTIOS (4 MARKS QUESTIONS)
1. Raj and Ajay are very close friends. Both the families decide to go to Ranikhet by their own car

Raj 6s car travels at a speed of x km/ h whi
took 4 hours more than Ajay to complete the journey ofké00

2]

I ——
KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26 31




) What wi |l be the distanc

e covered by Ajay
()Write a quadratic equatio e
0

n which describ
(ilWhat is the speed of Rajbds car?
(iv)How much time took Ajay to travel 400 km?
Ans. (I') 2(x + 5)km, (ii) X2+ 5x- 500 = 0, (iif) 20km/h, (iv) 16 hours

no

The speed of a motor boat is 20 km/hr. For covering the distance of 15 km the boat took 1 hour
more for upstream than downstream.

DOWNSTREAM (a) UPSTREAM (b)

Direction of Boat Direction of Boat
Direction of Stream Direction of Stream

() Let speed of the stream be x km/hr. then what will be the speed of the motorboat in upstream.
(i) Write the correct quadratic equation for the speed of the current?
(iif) How much time boat took in downstream?
(iv)What is the speed of the current?
Ans. (i) (20-x) km/h, (i) x2+ 30xi 400= 0, (iif) 45 minutes, (iv) 10km/h
3. An aero plane travelled a distance of 400km at an average speed of x km/hr. On the return
journey, the speed was increased by 40km/hr.

(YWrite anexpression for times taken for the onward journey.

(i) Write an expression for time taken for the return journey.

(i) If the return journey took 30 minutes less than the onward journey, then the what is the
eguation formed in x.

(iv)Find the value of equation obtained in question (iii)

Ans. (i) — (i) — (i) x>+ 4 0 x32000=0, (iv) 160
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4. Digital images consist of pixels. A pixel can be considered as the smallest unit on a display screen
in a mobile or a computer. The number of pixels, their size and colours depend on the display
screen and its graphic card. Display screens are rectangslape and their size is defined as
the length of the diagonal. Amit is designing a web page for a display on a screen whose size i$
1000 pixels. The width of the screen is 800 pixels.

(i) Write a quadratic equation which is used to calculate the height (h) of the screen?

(i) The size of a screen display can be measured in inches also. Is it possible to have a screen of
size 13 inches where the width is 7 inches more than height? Give an example to justify.

(i) The size of a screen display can be measured in inches also. Is it possible to have a screen of
size 13 inches where the width is 7 inches more than height? Give an example to justify.
Ans:()h2-200 T 1800 = 0, (i i) Yeisw?-480wve-456P0yt haglor

5. Two students Preet and Vihar were solving a particular problédra.problem is as follows.

Some student s (\didyaglaya)ptabned agicnicldwimgcutumny lareak. The

budget for ffood was Rs. 480. But eight of these failed to goand, thus, the cost of food for each

member increased biRs. 10.

Based on the above information answer the following.
(i) If all students are going to the picnic, then, what is the cost of food for each student?
(i) If 8 students to fail to go then, what is the cost of food per student?
(iWrite the equation to find the value of Qgx
(iv) Solve the equation: 8x-384=0

Ans. (i) — (i) — (iii) x %>-8x-384=0 (iv) x= 24 and x=16.

HIGHER ORDER THINKING SKILL QUESTIONS
1. Two pipes running together can fill a cistern # 3ninutes. If one pipe takes 3 minutes more

than the other to fill it, find the time in which each pipe would fill the cistern.
Ans. Let one pipe fills the cistern in x mins. Therefore, the other pipe will fill the cistern in (x+3)

mins. Time taken by both, running together, to fill the cisteraA=n8ns=—mins
Part filled by one pipe in 1 min= - Part filled by the other pipe in 1 min—=
Part filled by both pipes, running together, in 1 mir= — —.
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after simplification we get 13x41x-120=0
On solving above QE we get x=5-e+. Thus, one pipe will take 5 mins and other will take

{(5+3)=8} mins to fill the cistern.

. Solve for x: 9%1 9 ( a + b?}5ab+IB2G

Ans. 9x%1 9 ( a + b?r5ab+IB2G

The above equation can be rewritten a8 9% ( a+b) x+(a+2b) (2a+b) =0.
On solving the above equatiome obtain x=— or —.

. Alotus is 2m above the water in a pond due to wind the lotus slides on the side and only the st¢
completely summers in the water at a distance of 10m from the original position find the depth ¢
the water in the pond.

Ans. Let the depth of the pond be x m. According to question &2} 107

On solving the above QE we get x=24 m. Depth of the pond is 24 m.

. A teacher on attempting to arrange the students for mass drill in the form of a solid square foun
that 24 students were leftover.WHheaincreased the size of the square by 1 student he found he
was short of 25 students. Find the number of students.

Ans. Let the side of the square be x m. No. of studenfs-24¢ New side =x+1,

so the number of students = (x42p.

ATQ x?+24= (x+1¥-25.

On solving we get x=24. Number of students = 576+24= 600.

X and Y are the centers of circles of radius 9 cm and 2 cm and XY =17 cm. Zis the center of &
circle of radius 4 cm which touches the above circle externally. Giveii tkal = 90° write an
equation in r and solve it forr.

SN
A

Ans. Let r be the radius of third circle. XY=17cm

t XZ=9+r, YZ=r+2.

ATQ (r+9P+(r+2y=17.

After simplification we get#11r-102=0, on solving r=6 cm or=-17(not possible), so radius=
6cm.
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CHAPTER-5

ARITHMETIC PROGRESSION S
MIND MAPPING:

Sum of first # positive i Seq of bers in which Ifa,b,c arein AP
LetSy,=1+2+43+..n each term is obtained by adding a+c a,a+d, a+2d, a+3d, .a+(n-1)d
here, a = 1, last term, ! = a fixed number to the preceding Then b m == S ! Ko
T nla+h n(l+m) term except the first term. here,
W g T oa " b —» arithmetic mean
I/ *Fixed number in arithmetic
| progression which provides the
,‘ to and fro terms by adding/subtracting
“ from the present number.
.i ] *»Can be positive or negative.
g Arithmetic mean ;
&
Definition How many 2-digit numbers
General are divisible by 37
‘,m - 2-digit numbers divisible by 3
7 are 12, 15,18, ...99
When first & last terms are given : When first term and common here,a = 12,d = 3,a, = 99
S, = "!(""a) or 5, = !-(a«v-l) difference are given : ag=a+ (n-1)d
2 2 n 99 =12 + (n-1)3
here, a —» first term $n='i‘ (22 + (n=1)d) e
# - total terms here, a —» first term e, n-l= i B
8y —> 2% term d — common difference = n=30
1> last term # -» total terms
7
ay=1-(n-1)d
here, [ - last term
d — common difference

ay — #'h term

ay=a+(m-1)d
here, @ — first term
d — common difference
ay > n'h term

[ Trace the Mind Map P

* First Level  » Second Level  *Third Level

GIST OF THE CHAPTER

Introduction

Arithmetic Progressions

nth Term of an AP

Sum of First n Terms of an AP
DEFINITIONS
1.An arithmetic progression (AP) is a list of numbers in which each term is obtained by
adding a fixed number d to the preceding term, except the first term. The fixed number d
is called the common difference.
The general formofan APisa,a+d,a+2d,a+3d, ...
2. A given list of numbersiaa , &, . . . is an AP, if the differencesiaa;, &1 &, a1 &
, - . ., give the same value, i.e., if ak # & k is the same for different values of k.
3. In an AP with first term a and common difference d, the nth term (or the general term) is
givenbya=a+ (ni 1) d.
4. The sum of the first n terms of an AP is given by:

S =-[2a+(n1)d]

5. If lis the last term of the finite AP, say the nth term, then the sum of all terms of the AP
is given by: Sa+l]
FORMULAE

Arithmetic Sequence in general form: a,a+d,a+2d,a+ 3d, ...

AP Formula to find common difference: d =-au

Arithmetic progression formula for nthtermyaa+(n-1) d, where 6éabdé dep
term, 6énd is the number of terms and 6do i
The sum of first éné terms of arithmetic p

S =—[2a+(n+1) d]
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The sum of first n terms of an arithmetic progression when the nth term, an is knowan: is S

- [ast &)

The nth term from the last in an Arithmetic Progression (A®)=1-(n-1) d

where 'I' is the last term of the AP, 'n' is the term number from the last, and 'd' is the common

difference.

The formula for finding the nth termdjaof an arithmetic progression (AP) when the sum of the

first n terms (§) is given, is: a= S - Sv1.

This formula essentially states that the nth term is equal to the difference between the sum of the

first n terms and the sum of the firstlhterms.

If the terms are represented as a, b, and c, then the relationship is 2b = a + c. In simpler terms,|the

middle term is the average of the first and third terms.

If the sum of three terms of an arithmetic progression (AP) is given, then the terms are
a-d, a, and a + d, where 'a' is the first term and 'd' is the common difference.

If the sum of four terms of an arithmetic progression (AP) is given, then the terms are
a-3d, a-d, a+d, and a + 3d, where 'a’ is the first term and 'd' is the common difference.

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)
1. The ri"term of an A.P. is given by.& 3 + 4n. The common difference is
@7 (b) 3 (c)4 (d)1
Ans: (c) 4 [d=a- &, 11-7=4]
2. Ifp,q,randsarein A.P. therii g is

@sip (b) si q (c)sir (d) none of these
Ans: (c)sir

3. If the sum of three numbers in an A.P. is 9 and their product is 24, then numbers are
(@2,4,6 (b)1,5,3 (©)2,8,4 (d)2,3,4

Ans: (d) 2, 3, 4] By using three termsdaa, a+d]
4. The(ni )"t erm of an A.P. given by 7,12,17, 22,|é
(@5n+2 (b) 5n + 3 (c)5ni 5 (d) 5ni 3
Ans: (d)5ni 3 [ava=a+[(ni )i Nd=7+[(nT 1)-1] (5) =
7+(ni 2)5=7+5n 10=5A 3]
5. The 10" term from the end of the A.P5,-10,-1 5, -4Q00 is
(a)-955 (b) -945 (c)-950 (d)-965
Ans: (a)-955 [10" term from the end =il (ni 1 )d =-1000i (107 1) (-5) =-1000 + 45 =955]
6. Find the sum of 12 terms of an A.P. whose nth term is given by3a + 4
(a) 262 (b) 272 (c) 282 (d) 292
Ans: (c) 282 [a=7, @a= 10, a = 13, d=3, putting the value in the formula of ®e get
Sio=—[2x7+ (12 1) x3] =6[14 + 33] = 6 x 47 = 282]
7. The sum of all twaligit odd numbers is
(@) 2575 (b) 2475 (c) 2524 (d) 2425
Ans: (b) 2475 [Alltwed i gi't odd numbers are 11,13, 15, ¢é| 9
CSum =—[11 + 99] = 452 x 110 = 45 x 55 = 2475]

8. If (p + q)"term of an A.P. is m and {jpq)"" term is n, then pth term is

(@) mn (b) Md € (c) (d) —
Ans(d)—— [ap+q=mM, giqg=n a+(p+qg L)d=m...() a+@EIiqil)d = mé (i
On adding (i) and (i), we get2a + (RB@2)d=m+m an=———]
9. The number of multiples lie between n and n2 which are divisible by n is
@n+1 (b) n (nil (d)ni 2 5
Ans: (d) nT 2 [Multiplesof nfroml1tonar e n | 1, n | 2, n | 3, e,

There are n number§hus, the number ghultiplesof n which lie between n and n? is
(nT 2) leaving first and last in the given list: Total numbers aiieZ)j

I ——
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.Ifa, b, c, d, e are in A.P., then the value of4b + 6¢i 4d + e is

@0 (b) 1 (c)-1 (d) 2
Ans:(a) 0
[ Let common difference of AP.b&b=a+x,c=a+2x,d=a+3xand e =a + 4x
Given equationdb + 6e4d + e =d 4(a+ x) + 6(a + 2Xj 4(a + 3x) + (a + 4x)
=ai 4al 4x + 6a + 12X 4ai 12x + a+ 4x = 84& 8a + 16X 16x = 0]
ASSERTION AND REASONING QUESTIONS

Directions: In the questions below, a statement of Assertion(A) is followed by a statement of
Reasor{R). Choose the correct option.

(@
(b)
(©)
(d)
1.

10.

Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
Both Assertion and Reason are true, but Reason is not the correct explanation of Assertion.
Assertion is true but Reason is false.

Assertion is false but Reason is true.

Assertion(A): Let the positive numbers a, b, c be in A.P., ther-, — are also in A.P.

Reason (R):If each term of an A.P. is divided by abc, then the resulting sequence is also in A.P
Ans: (a)
Assertion(A): If Sy is the sum of the first n terms of an AP, then its nth term an is given by
a=S 1 SvitReason(R)The 10th term of the A.P. 5, 8,
Ans: (c)
Assertion(A): The sum of the series with the nth teams (97 5n) is (465), when n = 15.
Reason (R):Given series is in A.P. and sum of nterms of an APs3s-Sq &€ p Q
Ans: (d)
Assertion (A): The value of nis 18, if a = 10, d = 5,295
Reason (R):The formula of general term an is=aa+(n1) d.
Ans: (a)
Assertion (A): The 11th term of an AP 7,9, 11, 13, ,
Reason (R) if Sy is the sum of first n terms of an AP then its nth term an is giverA8 i1

Ans: (d)

Assertion (A): The first term of an AP is m and the common difference is p then theds is
a+10p

Reason (R): In an AP, &= SiT S

Ans: (d)

Assertion (A): In an AP, $=r?+n then a = 40
Reason (R) In an AP d= @i an1
Ans: (b)
Assertion (A): If the nth term of an AP is 2n1, then the sum of the first n terms ¥ n
Reason (R) If a, | and n are first, last and number of terms of an AP respectively,
then $=—(a + )
Ans: (d)
Assertion (A): The value of n, ifa =10, d = 5,2 95.
Reason (R) The formula of general term an is=aa+(n1)d.
Ans: (a)
oAssertion (A): Thenth term of an arithmetic progression is givengby a+(r1) d.
Reason (R: In an AP, the difference between any two consecutive terms is constant.
Ans: (a)

VERY SHORT ANS.WER TYPE QUESTIONS (2 MARKS QUESTIONS)
Find the common difference of the APh—h—, é .

Ans: The common difference < [Using d=aa |

. Find the 9th term from the end (towards the first term) of the A.P9 ,51 3 , e, 185.

Ans: n term from the end =il (n1 1)d, 9" term from the end = 185(97 1)4= 153
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10.A man receives Rs. 60 for the first week and Rs. 3 more each week than the preceding week. H
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. Findwhether1 50 i s a term of the A.P. 17, 12, 7,
Ans: -150 is not the term of given AP. [ using formula gfwe get n= —

. Which term of the progression 20, 192, 183
Ans: For first negative terma 0, n > 27.8 Its negative term is 28th term.

. Find how many twaligit numbers are divisible by 67

Ans:AP i s 12, [usi@gthe®ormula,é+ @1d=at n=15]

.Find the middle term of the A.P. 6, 13, 20
Ans: using the formulas= a + (ni 1)d, we get n=31, Middle term =) term.16" term, as

=111

.How many terms of the A.P. 27, 24, 21, é s
Ans: Put the value in &0, we get n=19

. Find the sum of the first 25 terms of an A.P. whd8¢éenm is given bya, = 27 3n.

Ans: For n = 1,3 =-1and for n = 25g5 =-73, using the formulanS—[ai+ a], we get $s5--925.

. The first and the last terms of an AP are 8 and 65 respectively. If the sum of all its terms is 730
find its common difference.
Ans: Using S = 730, we get n=20, using the formula af\we get d=3

much does he earn by the 20th week?
Ans:AP is 60,63, 66, n=spaumsuixn=d77¢.he for mul a S

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

. The angles of a triangle are in A.P., the least being half the greatest. Find the angles.

Ans: Let the angles beiad,a,a+d;a>0,d>0jjad +a+a+d = 180°,

On solving we get a=60d= 2@, the angles are 4060 and 86.

. The 4"term of an A.P. is zero. Prove that the 25th term of the A.P. is three time$tasm.1
Ans:lfas=0thena+3d=0 a=-3d. To prove: &=3 x a1

LHS =a + 24d =3d + 24dt 21d and RHS=3(a + 10d)3(-3d + 10d} 21d

From above, & = 3(a1)

. The ?"term of an A.P. is 20 and its"?8erm is 32. Find the A.P.

Ans: On solving two equations which were framed as per the condition given, we get a=8 and
d=2,

so the AP is 8,10,12, é

. Inan AP, if S+ S = 167 and & = 235, then find the AP, where s, denotes the sum of its first n
terms.

Ans: On putting the values ins§ & = 167, we get 12a + 31d = 167 and on solving=235 we
get 10a + 45d = 235, after simplification
. Which term of the A.P. 3, 14, 25, 36, € wi
Ans: According to the Question,& 99 + ast a+ (N 1) d =99 + a + 24d

after simplification we get n=34.

. The 14" term of an AP is twice its"8term. If its @" term is-8, then find the sum of its first 20
terms.

Ans: a1s = 2a& and @ = -8 [Given], after simplification we get a=1 and-@=Now So=-340

. If the sum of first 7 terms of an A.P is 49 and that of its first 17 terms is 289, find the sum of firs
n terms of the A.P.

Ans: Given: § =49, S7= 289, on putting the values we get 2a+6d=14 and 2a+16d=34,

after simplification we get a=1 and d=2 sp=S¥.

. The first term of an A.P. is 5, the last term is 45 and the sum of all its terms is 400. Find the
number of terms and the common difference of the A.P.

Ans: S, = 400, using the formula,S—[ait+ a], we get n=16, Now,a= 45, on simplification d

ho

How




9. Two APO6s have the same common diiflfaedrthatroctke. T h
other isi 8. Find the difference for their 4th term.
Ans:1A. P. with the first term i3k ad,wélll+da
29A. P. with the first term 118 as8,wél8l+das I
The 4th term of first A.P.isua&1 1 +3 d,
The 4th term of second AP i&z=1 8 + 3 d
Differenceal A=( 1 1+3d) 1 7.1 8+3d)
The difference between their 4th termis 7.

10.An A.P. contains 37 terms. The sum of the three middle most terms is 225 and the sum of the last
three is 429. Find out the A.P.

Ans: As, n = 37 (odd), Middle term will be— th term= 19th term

So,the three middle most terms will be,18th, 19th and 20th terms.

As per the questiong@+ aig + &0 = 225.t a=75i18d.. (1),

the last three terms will be 35th, 36th and 37th tergss: ass + a7 = 429

a + 35d=143.. (2),

On solving d=4 & a=3, so the AP is 3,7, 11¢é
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1. A contract on construction job specifies a penalty for delay of completion beyond a certain date| as
follows: Rs. 200 for the first day, Rs. 250 for the second day, Rs. 300 for the third day, etc., the
penalty for each succeeding day being Rs. 50 morefdindine preceding day. How much money
the contractor has to pay as penalty, if he has delayed the work by 30 days.

Ans: We can see, that the given penalties are in the form of A.P. hawr2§0 andd = 50
Penalty that has to be paid if contractor has delayed the work by 30 8ays =

By the formula of sum of nth terrgo = — [2(200) +(30i 1)50] = 27750

Therefore, the contractor has to pay Rs 27750 as penalty.

2. A sum of Rs 700 is to be used to give seven cash prizes to students of a school for their overal

academic performance. If each prize is Rs 20 less than its preceding prize, find the value of each
of the prizes.
Ans:Let the cost of % prize beRs. P, 29 prize =Rs. Pi 20 and cost of'8prize =Rs. P 4 0
We can see that the cost of these prizes afpre
and first term a®.Thus,s=Pandd= 1 20. GCH«v7®h ¢t hat,
By the formula of sum of nth term, 7J2a+ (77 1)d] = 700. On solving & 160
Therefore, the value of each of the prizes was Rs 160, Rs 140, Rs 120, Rs 100, Rs 80, Rs 60, and
Rs 40.

3. In a school, students thought of planting trees in and around the school to reduce air pollution.
was decided that the number of trees, that each section of each class will plant, will be the same as
the class, in which they are studying, e.g., a sedialass | will plant 1 tree, a section of class Il
will plant 2 trees and so on till class XII. There are three sections of each class. How many tree
will be planted by the students?

Ans: It can be observed that the number of trees planted by the students is in an AP.

1, 2, 3, 4, 5é@étaddd= . 2121 w¥ t h,

by using the formula of S~ S2==—[2(1)+(121)(1)] = 78

Therefore, number of trees planted by 1 section of the classes = 78, Number of trees planted by 3
sections of the classes = 3x78 = 234. so, 234 trees will be planted.

4. A spiral is made up of successive semicircles, with centres alternately at A and B, starting with
centre at A of radii 0.5, 1.0 cm, 1.5 cm, |[2.

length of such a spiral made up of thirteen consecutive sems@r€leake —)

s 1tlh
BH&

—+

()
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ANS Perimeter of asent i r c . Bhereforepr==— cm,p2= ~  p3G=F,CM
where, p, p2, p3 are the lengths of the sewircles. So the APis, —,, 2, é.
With a=-, d = -, By the sum of n term formula, Sum of the length of 13 consecutive circles is;
Siz=—[2(-) + (137 1)-] =143 cm
5. 200 logs are stacked in the following manner: 20 logs in the bottom row, 19 in the next row, 18 |n

the row next to it and so on. In how many rows are the 200 logs placed and how many logs are|in
the top row?

AnssWe can see that the numbers of | ogwhasrn r ow:

20 and

d=1 1. Let a total rordws.ZhOs)$S=12@0gBy thddseim qf httaterra wrmuilay
S =-[2(20)+( -1)(-1)] + n?T 4nk 400 = 0 on solving we get n= 16F 25.
By the nth term formula, we gets = 5 andaps =T 4. It can be seen, the number of logs i ddn
is 5, as
the numbers cannot be negative.
Therefore, 200 logs can be placed in 16 rows and the number of logs if'tteaviié 5.
CASE BASED QUESTIOS (4 MARKS QUESTIONS)

1. India is competitive manufacturing location due to the low cost of manpower and strong technical
and engineering capabilities contributing to higher quality production runs. The production of T
sets in a factory increases uniformly by a fixed number exeay. It produced 16000 sets in 6th
year and 22600 in 9th year.

~

Based on the above information, Aswer the following questions:

(i) Find the production during first year.

(i) Find the production during 8th year.

(iii) Find the production during first 3 years.

(iv) In which year, the production is Rs 29,200.

(v) Find the difference of the production during 7th year and 4th year.
Ans: (i).Rs 5000,
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(if). Production during 8th year is (a+7d) = 5000@(2200) = 20400

(ii). Production during first 3 year = 5000 + 7200 + 9400 = 21600

(iv). n=125

(v)Difference = 18200 11600 = 6600.

. Anuj gets pocket money from his father everyday. Out of the pocket money, he saves Rs 2.75 ¢
first day, Rs 3 on second day, Rs 3.25 on third day and so on.

& =

On the basis of above information, answer the following questions.

(i) What is the amount saved by Anuj o'y ?

(i) What is the total amount saved by Anuj in 8 days?

(i) What is the amount saved by Anuj onBfay?

(iv) What is the total amount saved by him in the month of June, if he starts savings from

15 June?

Ans: (i) Rs.6 (i) Rs.29 (i)Rs.10 (iv)Rs.191.25

. Your friend Veer wants to participate in a 200m race. He can currently run that distance in 51
seconds and with each day of practice it takes him 2 seconds less. He wants to do in 31 secon

On the basis of the above answer the following questions

(i) Write an AP for the given situation.

(ilWhat is the minimum number of days he needs to practice till his goal is achieved.

(iii) If nth term of an AP is given by & 2n + 3 then find the common difference of an AP.

(iv) Find the value of x, for which 2x, x+ 10, 3x + 2 are three consecutive terms of an AP.
Ans:(i) 51, 49i1147¢é. (iii) 2, (iv) 6

. Your elder brother wants to buy a car anahglto take loan from a bank for his car. He repays his
total loan of Rs 1,18,000 by paying every month starting with the first instalment of Rs 1000. If
he increases the instalment by Rs 100 every mémitwer the following:

I ——
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() Find the amount
(i) Find the amount paid by him in the 30 installments.

(i) What amount does he still have to pdier 30th installment?

(iv) If total installments are 40 théimd amount paid in the last installnten

Ans: (i) 3900, (i) 73500, (i) 44500, (iv) 4900

. Garba is a form of dance which originates from the state of Gujarat in India.The name is derived

from theSankrit term Garbha. Many traditional garbas are performed around a centrally lit lamp
or a picture or statue of the Goddess Shakti. Traditionally, it is performed in circles around this
lamp duringthenindday | ndi an festival Navar Utrg.

In the garba ground in a colony, it was decided to fix the participants to 1500. The dancers wers
to perform in concentric rings in such a way that each succeeding (outer) ring had 10 more
participants than the previous(inner) ring.
(i) If the first ring had place for 30 participants, how many dancers will be there in‘tievi®
(i) In how many circles will 1500 dancers dance as per this arrangement?
(iif) How many dancers will be left out after@&w?
(iv) Suppose there are 13 circles of dancers, how many dancers are there in the middle ring?
Ans: Q® OCM W PTM PCT (i) n= 15,
(iii) No of dancers left out after ¥2ow 15001020= 480, (iv) © 100

HIGH ER ORDER THINKING SKILLS

.Find the 66t hé6—hefrfm—of the A.P.

Ans: a=—— d=— ,®=—+5*—t ——

2f ————i s the arithmetic mean between 6ad an
Ans: As per given condition

(@+b" (@a+b)=2&1+ b+ &+ db+Ha+ =241+ 2p

I ——
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t A+ p"i=db+ Par (@1idb)i (bhai b =0+ & (ai b)i b"(ai b)=0t (a1 b") (ai

?) Ei(zher (@i bN=0or(@b) = 0 tBaitb & 0 b

@irbM=0+ d'=b"t - pt - - t+ n=0.

3. Ifp"termofan A.P.isand gthtermis. t hen prove that the sum
Y (pg+1).
Ans: p'term=a=a+(n-1)d=- ...1) dterm=a=a+ (n-1) d =-....(2)

Subtracting (2) from (1), we obtaind =—,+ a =—. By applying the formula
Sa=—[2a+ (pa- 1) d]

Spq=—[—+(pg-1)—]=-(pq +1)

Thus, the sum of the first pq terms of the A.P(pq + 1)

4. Solve the equation: 1 +4 +7 + 10+ ... + x =287
Ans: Given, thesumof the terms up to x is 287. Here a=1, d=3,
using the formula of Sve get 3n2 n-574 = 0.

On solving the QE we get n=14 and—

Since a negative term is not possible, n=is neglected.

Now we use the -fl)drmul a a = a + (n
So,x=1+(141)(3)+ x=40.
5. Find three numbers in A.P. whose sum is 21 and their product is 231.
Ans: Let the three consecutive terms bed a, a + d,
as per the condition:iad +a+a+d=24 3a=214 a=7
Given; (71 d)(7)(7 +d) =232 (77 d)(7 +d) =33
t 497 d*=33+ d*=16+ d=-4,4.
The APis 11,7,30r 3,7, 11.
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CHAPTER-6

TRIANGLES
MIND MAPPING

3. If in two triangles,
"" A= /D, LB= LE,

Summary corresponding angles are equal, /c /F
o g e Zaailes il c LCwm L
In AABC, Iet DE | BC. Then, then their |.|:rl!1.<‘|.)ondm;N >A_de:~ are i, AB_ BC AC
the same ratio (or proportion) and /™ then— w — = —
(i) AD _ AE A e S et JION DE EF DF
DB EC ‘2 hence the two triangles are 0 RS Q
AB AC 4 similar(AAA criterion) el Ny AABC~ADEF
(li)— o — / . o
DE " EC D—>—\E
qiii)ﬂ _ AE B> aC 4. If in two triangles, sides A
AB  AC of one triangle are proportional [ AB_BC_CA
to (i.e., in the same ratio of ) lhe. / \e DE EF FD
sides of the other triangle, then 4 then, ZA= £D, ZB= ZE,
their corresponding angles are | ZCu ZF
Theom equal allfi l!;tnte the ln:u l{iallgles,, \@ aABC~uDEF
are similiar(SSS criterion) ! \y

1. If aline is drawn parallel to
one side of a triangle to intersect the
other two sides in distinct points,j¢ D || BC 9 > ¢

the other two sides are divided AD AE # s 5.1f one angle of a

triangle is equal to one

in the same ratio. T
DB EC angle of the other triangle
and the sides including these *" e Y
gl e tional, AB_ AC_
angles are proportiona AB_AC, /A=/D

then the two triangles are DE DF
similar,(SAS criterion)  then, AABC ~ ADEF

2. If a line divides any

two sides of a triangle in the AD AE /

same ratio, then the line is DB EC %>\ ¢

parallel to the third side.  then, DE || BC "> ¢

Similarity
{xiang/e
A r (i) Corresponding angles are equal
(ii) Corresponding sides are in the same ratio
A P
[“isce the Mind Map P | AL A
* First Level * Second Level  *Third Level .

ph—u— B b4y
AABC ~ APQR

Concepts:
l. Criteria for similarity of Triangles

1. If in two triangles, corresponding angles are equal, then their corresponding sides are in the
same ratio (or proportion) and hence the two triangles are similar.(AAA criterion)

2. If in two triangles, sides of one triangle are proportional to ( in the same ratio of ) the i.e.,
sides of the other triangle, then their corresponding angles are equal and hence the two
triangles are similar. (SSS criterion)

3. If one angle of a triangle is equal to one angle of the other triangle and the sides including
these angles are proportional, then the two triangles are similar.(SAS criterion)

Il. Theorems:

Basic Proportionality Theorem (BPT)rhales Theorem) Proof :

Video link: https://youtu.be/qdC3hs4hBsQ?si=eBS4sgLeL8MF5otp

Converse of BPT (_Proof is not required)

If a line divides any two sides of a triangle in the same ratio, then the line is parallel to the third sid¢

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

1. I f in o ABC—anad—ahelP QR, we have
(a) @PQR ~pCAB) @PQR ~pABL) @PCBA PPQOBBCA -~
Ans. (@) @PQR ~@pCAB
2. Which of the following is NOT a similarity criterion?
(a) AA (b) SAS (c) AAA (d) RHS

Ans. (d) RHS
_________________________________________________________________________________________________________________________|
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3.INnYABC, DEEAB. Il f AB = a, DE = x A n

then x in terms of a,b and c. ’ I\T
(@)— (b) — (©— (d)— .

Ans. (b)— i )
4 . I n the given figure, i f AB ¢ QR, I
(& 3cm (b) 4 cm (c)5cm (d)6 cm

Ans. (c)5cm

Here,w 0 6 d PP QR =—Hh= 888, -=— ,x=—=5cm.

5. Il n trapezium ABCD, AB ¢ CD, AB =
such that— =— =- then, CD = cm.

(@) 3 (b) 4 (©)5 (d)6

Ans. (d) 6

Given :—=—=-hby SAS rulewd 0 6 pCOD.—=Sg—+~=- ,DC =6 cm.

6. The perimeters of two similar triangles are 25cm and 15 cm respectively. One side of the first
triangle is 10 cm. The length of the corresponding side of the second triangle is

(@) 4 cm (b) 5cm (c) 6cm (d) 10 cm

Ans. (c)6cm

The ratio of the perimeters of similar triangles are same as the ratio of the corresponding sides.
So, 25:15 = 10: corresponding side of the second trigpsige = 6 cm.

7. In the given figure, iYABP YDCP, A T
the value of B =

(a) 3¢ (b) 5¢ (c) 80 (d) 10
Ans. (d) 100 “ APB = DPC =50 ~
HereYABP YDCP; B =" C =180 ( DPC ¥ D)= 1801 (3¢° +5¢°)= 100.

8. In the given figure DBBC, if AD = 5.6cm, DB = 4cm and AE = 7cm then, what w A

be the value of AC?

(a) 2.8cm (b) 5.6cm (c) 5 cm. (d)y12cm. ° N
Ans. (d)12cm

Here—=—,2=— EC =——=—=5cm. So, AC=AE+EC=7+5=12cm. : c
9. In the given figure if DE BC, AD=3 cm, BD = 4cm and BC = 14cmtien DE equals to

(& 7cm (b) 6cm (c) 4cm (d) 3cm

Ans:(b) 6cm Y6 00Yd 6 gby AAsimilarity)
¢—=——=— DE=——=—=6cm.
10. InYABC, if DE™ BC, then the value abis

(@) 1 (b) 2 (c)3 (d) 4 A
Ans: (c) 3 ,,r ”:
—:—,—:—’X2+4X+3:)8+5X,X:3 z41 45

ASSERTION AND REASONING BASED QUESTIONS
Directions: In the questions below, a statement of Assertion(A) is followed by a statement of
Reason(R). Choose the correct option.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true, but Reason is not the correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
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1. Assertion (A): If two angles of one triangle are respectively equal to two angles of another
triangle, then the triangles are similar.

Reason (R):If two angles of one triangle are equal to two angles of another triangle, then the third
angle is also equal.

Ans: (a)

2. Assertion (A): Two right triangles are similar if the hypotenuse and one side of one triangle are
proportional to the hypotenuse and one side of another triangle.

Reason (R):AAA is the only criterion for similarity in right triangles.

Ans: (c)

3.Assertion (A): If a line is drawn parallel to one side of a triangle to intersect the other two sides, it
divides the sides in the same ratio.

Reason (R):In any triangle, the line drawn from the midpoint of one side to the midpbartother

side is parallel to the third side.

Ans: (b)

4. Assertion (A): All congruent triangles are similar.

Reason (R):Congruent triangles have equal corresponding sides and equal corresponding angles.
Ans:. (a)

5.Assertion (A): Two triangles are similar if their corresponding sides are in the same ratio.
Reason (R):This condition is known as the SSS criterion of similarity.

Ans:(a).

6.Assertion (A): In triangle ABC, if D and E are points on AB and AC respectively such that DE ||
BC, thebpABD.E

Reason (R):A line parallel to one side of a triangle divides the other two sides proportionally and
corresponding angles are equal.

Ans: (a)

7. Assertion (A): The SSS criterion is sufficient to prove the similarity of two triangles.

Reason (R):All corresponding angles will be equal if the sides are proportional.

Ans: (a)

8. Assertion (A): If in triangles ABC and PQR,A=" P,” B=" Q and C =" R, then the triangles
are similar.

Reason (R):If all angles of one triangle are equal to all angles of another triangle, the correspondin
sides are also equal.

Ans: (c)

9.Assertion (A): Two triangles having equal corresponding angles are alecangruent.

Reason (R):All congruent triangles are similar.

Ans: (d)

10Assertion (A):l n and, i f PQ/ XY = QB{pX¥Z= RP/ ZX, th
Reason (R):The SSS similarity criterion uses the equality of angles.

Ans: (c)

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1. In the given figure AB||DE, BD||EF. Prove that®CFxAC.

Ans. In Y6 6 ¢DE || AB,C—=— (By BPT)--(i) i
In Y6 'O BEF|| BD,C— = — (By BPT)--(ii) 5 .
From (i) and (ii)— = — CDC?>=CFxAC.
2. In the given figure— —hprove thatYO 6 9Y0 6 'O ’ °
Ans Given ,— — A \
TH06 76 0@AI O CQENN DB Qi =
CYO66Y0 6 (BAS similarity Criteria) = ™~ \
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3. X is a point on the side BC of a&eABC. XM | an
meeting AB in N and AC in M. MN produced meets CB produced ¢
T. Prove that TX=TB x TC.

Ans In TXM, XM |BNC— — ... (1) N
In TMC,— — ... (2)

From 1 and 2, we have-=— CTX?=TB x TC.
4. In the given figure, AP =3 cm, AR=4.5cm, AQ=6 cm, AB =5 cm, AC =10 cm. Find the

length of AD A

Ans: |l n &ABC,

E:g) [ R Q

AB 5 é é . (i)

AQ_6 3

AC 10 5 é 6 . (i) B D c
AP _ AQ

From (i) and (ii), we getAB  AC, PQ || BC

E:ﬂ{ Y§ A5 YAD ZE5cm

Il n =ABD, + PAB AP B DAD
5.In Figure, PQ is parallel to MN. # =—and KN = 20.4 cm. Find KQ.

Ans: I n opKMN,MNwe have PQ
KP _KQ

PM QN [Basic proportionality Theorem]

KP _  KQ Yi _ KQ

PM KN- KQ 13 20.4-KQ M
t 4(20.4 1T KQ) = 13KQ
t+ 81.6 1T 4KQ = 13KQ

t 17KQ =81.6

KQ= 816 =.8cm
17

P

P
Y P_S:§ Y PS:gcn
3 2 2

7. Inthe given figure, if ABCD is a trapezium in which AB || DC || EF,
thenprove that— =—

Ans Given AB || DC || EF
Join BD intersecting EF at G.
Il n oDAB, EG || AB

—=—BPT) é

Il n obDBC, GF || ©DC ;
—=— (BPT) ééeée. . (ii) 6 ¢
From(i) & (ii)

N
R Q
6. Inthe below figure, if ST || QR. Find PS. 2em om
Ans. By Basic proportionality theorem, &
PS_PT sam
QS RT
E

K
Q
3
S
A B
A B
G
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8.In the figure—=—and 1=2 . ShowDelf®QR. &P QS

ANS. | n P@RQRRQ P

CPQ =PR (i)

Given,—=— C—=—

I n ®PQS and— a@QRs" Q WA\ 52 .
CePQS ~ &TQR [SAS similarity criterion]

9. In the given figure, ABC and AMP are two right triangles, right angled at B and M respectively,
prove that: (i e ADBs€A MP c

(i) —=— M

Ans I n &2ABC and &AMP,

" ABC =" AMP (Each 90°) A =" A (Common)
CxeABDRD&®eAMP (By AA similarity criter 4

P
-

C— =— (Corresponding sides of similar triangles)
10. S and T are point on "Pi=dRIS. PR an k of
Show t h®®eRZBPQ .
Ans | n a2&RPQ" RT8d Q&R(SiTen) T
" R =" R (Common angle)
CxeRPM:eRTS (By AA similarity rio

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. InwABC, D, E and F are midpoints of BCA and AB respectively. Prove that
"06 ‘D DEFand DEFD ABC
Ans ¢ D, E, F are the mid points of BC, CA, AB respectively, BE, DF AC,

o

2 F

DE" AB 5 o

So, BDEF is a parallelogramDBF=" FED,” BDF=" EFDC "O06 ® DEF

and also, DCEF is parallelograrg, DEFD ABC

2.Sides AB and AC and median AD of a trlangle ABC are respectively proportlonal to sides PQ an

PR and median PM of another tr#?~=~! nAD
PQR
AnsGiventhat,—:—:—C—:—:—C;_:_:___(l)
CYABDx YPQM C" B =" &
Now inYs ABC and PQR—=— and" B=" Q

CYABCx YPQR
3. A vertical pole of a length 6 m casts a shadow 4m long on th

ground and at the same time a tower casts a shadow 28 m lonq _
Find the height of the tower. :
Ans. Let AB and CD be a tower and a pole respectively. Let th [X

shadow of BE and DF be the shadow of AB and CD respective
At the same time, the light rays from the sun will fall on the tow
and the pole at the same angle.

Therefore;, DCF =" BAE And,” CDF =" ABE (Tower and pole are vertical to the ground)
CeABE&CDF (AAA similarity criterion)

—=— , —=— CAB=42m.
4. In the given figure, ABCD is a quadrilateral.

I ——
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Diagonal BD bisects bothB and” D . Show that: c
(i) @«ABD ~ &CBD (ii) AB=BC
Ans (i)BD bisects B and” D, soi” ABD =" CBD and ADB =" CDB

BD is common in both triangles. |

Therefore, &ABD -~ -Se@éBDe)by ASA (Angl e
5. E is a point on the side AD produced of a parallelogram ABCD and BE intersects CD at F. Shov
t hat & ABE ~ @& CFB.

AnsAB~ DC and AB = DC (opposite sides of a parallelogram)

AD" BCand AD =BC

" ABE =" CFB (alternate interior angles)

" AEB =" CBF (VOA) “ ABE="CFB " AEB =" CBF
Therefore, &®ABE ~ &CFB by AA si mi
6 . | " AGBA-BE and CDJ AB, Prove that— = —.
Ans&ABC~a&CB®6 =AB.BD---(1)
®ABC~a&ACOD0 6 =AB.AD ---(2)

Dividing(1) by (2) we get—=—.

7. If three parallel lines are intersected by two transversals, then

prove that the intercepts made by them on the transversals are proportion )
Ans Let l; € I,€ I3 Join BE.

| n &eABEs, BEF, ®— ¢ —=—.

8. A street light bulb is fixed on a pole 6 m above the level of the street. If a
woman of height 1.5 m casts a shadow of 3 m, find how far she is away from[ “‘\
base of the pole.

Ans LetAB bethe pole and CD the woman.

®ABC~a&CBbE — ¢—8:— CBD=9m.
9. In the following figure, A, B and C are points on OP, OQ and OR
respectively such that AB || PQ and AC || PR. Show that BC || QR.

Ans| n &P O®PQ B =—(Basic proportionality theorem)- (i)
| n aP ORPRC-A €E— =(Basic proportionality theorem)-(ii)

From (i) and (ii), we obtain— = —

CBC || QR (By the converse of basic proportionality theorem

10. In the following figure, DE || OQ and DF || OR, show that EF || QR. rl'
Ans | n 2P O@— D-E (basic pré@pQtionality theorem) (i) u_l:im

| n &P OR, CB-F=— (basicpPportionality theorem) (ii) // fl)\\
From (i) and (ii), we obtairR— = — 61-/”’ =2
CEF |IQR.

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
1. D is a point on the side BC of a triangle ABC such'ttaf0 6 ~ & 6 fprovethat) & 6 & O

Ans I n &2 ABC, D is a  ADCi=itBAGO N si ¢ - A b
In 22CBA andeeCDA \

" C=" C (common) \

" BAC = “ ADC (given) \
CaCBA ~ &2CAD (By AA similarity) A \
Ctheir corresponding sides are proportional ¢ ; &
C— — C(CCA’2=CB.CD
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2 .State and Prove Thales theorem.
ANs:

3. (i)Prove that if a line is drawn parallel to one side of a triangle to intersect the other two sides in
distinct points, the other two sides are divided in the same ratio.
(ihUsing the above theorem, prove that if ABCD is a trapezium in which AB || DC and its diagonals

intersect each other at the pointE=—. B

Ans (i) BPT---- same as the answer of question 2.

(i) ABCD is a trapezium with AB || DC. diagonals intersect each other at poin

Draw EO||AB

Draw EO ||AB ‘ c

InY ABD EO ||AB, hence—=— ( BPT) éé. . (i)
InY ACDEO || DC, Hence—=— ( BPT) ééé. (i i)
From (i) and (iiy—=—.

4. Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ a
PR and median PM of another triangle PQR. ShowMABC* YPQR.
Ans:
5. I f AD and PM are medians of tr iDaPfIRe r AB
that —=—.

3 P
Ans aABEPQR—=—=—¢é (1) A A
Also,” A=" P B=Q C=R ¢é (2) \ N\
Since AD and PM are medians, BB=and QM=— ¢é ( 3) / ‘

B 5 *C - "R

From (1) and (3y;—=—.
Il n &2ABD anhB=" @PANM,—=—=¢&
CeABD®PQM (By SAS siQntd—ar+ty criterion

CASE BASED QUESTIONS4 MARKS QUESTIONS)
1. Sharon went to a park with her father. From a point A wh
Sharon was standing, her father and tip of a tree come in a
straight line as shown in the figure. She remembers lesson
similar triangles. She asked her father to stay in that place
tried to estimate the height of the tree. Based on this
information, answer the following questions. A
(i) By what criterion are the triangl®® & @&nd Y6 ‘00 I 4m
similar?
(i) Write the ratios of corresponding sides of the triangles in the above question.
(i) (a) Find the height of the tree.
(OR)
(i) (b) If a 6 feet flag staff forms a shadow of 15 feet on the ground, find the height of the tree whic
forms a shadow of 60 feet at the same time.
A. i) AA similarity criterion (a8 A=" A& ABC =" ADE)

(i) —=—=—
|
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(i) () —=— C——=—C —=-=2 (DE=4x18=7.2m.
(iii) (b) = ,—=
CHeight of tree =— =24 m

- A
o é‘;j? “1\\
> MO g
- P Q
/ o) o N

Triangle is a very popular shape used in interior designing. The picture given above shows a cabinet
designed by a famous interior designer.

Here the largest triangle is represented b&BC and smallest one with shelf is represented by
DEF. PQ is parallel to EF.

(i) Show that DPQD DEF.

(i) If DP=50 cm and PE = 70 cm then fird

(i) (a) If 2AB =5DE and ABC D DEF then show that the ratio of perimeters oABC to that
of DEF is 1:1.

(iii) (b) If AM and DN are medians of triangles ABC and DEF respectively then prove th&M
D DEN.

Ans (if DPQ = DEF" PDQ = EDF ThereforepDPQD wDEF

()DE =50 + 70 = 120 cm

—_ — =>— = —

(i) @ —=-=—=— OAB=-DE A

K <
|

(i) () —= —=—=—

Also” B = E Therefore ABM D DEN.
3. A student sees a flagpole and wants to find its height. He useeted stick placed vertically on
the ground. At a certain time of day, the stick casts a shadow of 0.4 meters and the flagpole casts
shadow of 2.8 meters.
(i) What is the ratio of the height of the stick to its shadow?
(i) Which triangles are considered similar here?
iii(a). What is the height of the flagpole?
(OR)

i1 (b). I f the stickbés shadow was 0.5 m and |t
height of the flagpole?
Ans:(i)1:04
(i) Triangle formed by the stick and its shadow, and the triangle formed by the flagpole and its
shadow.
(i) (a)Using similar triangles:

— — 8 _
riar h === 7 meters

(OR)

(i)b.— =— + h=—2= =7 meters.

M C E o w F

D

I ——
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HIGHER ORDER THINKING SKILLS
1. Inthe given figure, ABDCand diagonals AC and BD intersect at O.
If OA =3x-1 and OB =2x +1, OC = 2x + 1 and OD =i6%, find the value of x.

2. In the given figure, PQR is a right triangle Witk = 9¢. If XY EQR, PQ = 6¢cm, PY = 4cm and
PX:XQ = 1:2, then find the lengths of PR and QR.

P

X Y

Q R

3. In wPQR, MNEQR, using BPT, prove that- = —.

4. In the figure given, ABCD is a parallelogram. AE divides BD in the ratio, 1:2. If BE = 1.5 cm.
Find BC.

A B

5. Inthe figure, ODCD OBA.” BOC=11%and” BOC =70.
Find,” DOC,” DCO,” OAB and" OBA.

AN

A B
ANSWERS:
1.x=2 , 2. PR =10cm, QR =8 cm 3. PM/PQ = PN/PR
4.BC=4.5cm 5.” DOC = 65°" DCO = 50° OAB = 65°," OBA = 50°

I ——
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CHAPTER 1 7

COORDINATE GEOMETRY
MIND MAPPING

Example f—
N I P— a2
_ ¥ind point of trisection of ¥ re o tra=n + 4= Are the follo ofa
line segment AB, A2, -2) and B(-7, 4) =) |+ Qi 1) sqquare : (1,7

A P B Il 1 . A= (L7 B=3,2); C= (1, -1); D = {4, 4)

2 2] 74 Quadrant, Quadrant [ -_— o

&2 a4 Me————=X iy AB =|u_ap + o] = 58 unit

) 1T+ 22) 104} + 24-2) 1l v WL Y el = e Unit
Coordinate of P= 3T T I i Quadrant| Quadrant BC =|‘\"Hl 1 (2 1]..| = /31 Unit
“ +] fr— [l T A

=1, 0 = | e CD = |yi-1 + 4% + (1 47| =434 Unit
Coordinate of Q Y | X === & Unit
(%) T DA = |4i1 + 4 _ 4| = 4f3a Unit

Q=(2N*1 2 +12) ) |vfw2| i

v \ A{.=|.‘.¢1+1]-+|7+1||=...'f|"“-

| e a—— ! Init

=i-42) BD = | v 7+ o | = e Unit

Since, Al = BC = C» = DA and AC = B,

All four sides and diagonals are equal
Henee, ABCD is a square
Internally (+) Section formula Meaning
y  Externally ()
Bz, yz) Distance
" formula Afx, v
) FNI.\'J = .’N:\']
T g TN -

mly = gy (x5, 1) (¥ 33 .

STy £ my .={-\'| oty ittt
¢ 3 3 b

[s) *
Centroid
Y
¥ N .
Qixz, ) Q;o-'D'men . Coordinate - ordinate
R, A AL T I’D,) (=l X€ X
JL abscissa

Horizontal = X—-axis (Abscissa)
Vertical = Y-axis (Ordinate)

H:(ll e r_u,:l
2 2

Trace the Mind Map

* First Lowel  * Second Level = Third Level
—

GIST OF THE CHAPTER

1. Cartesian Coordinate system: two axes x axis (horizontal) and y axis (vertical)
Intersection point is called as origin (0, 0)

2. Quadrants: Coordinate plane is divided into four quadrants.

3. Distance formula

4. Section formula and migoint formula.

DEFINITION

1. Coordinate Geometry: The study of geometry using the coordinate system.

2. Cartesian System: A plane divided into four quadrants by x axis and y axis.

3.0rigin: The point where x axis and y axis intersect (0, 0)

4. Abscissa: The-goordinate of a point.

5. Ordinate: Theyoordinate of a point.

6. Quadrant: The four regions of Cartesian plane. Quadrants: | (+,4))) (I (-, -), IV (+, -)

FORMULA
1. Distance formula: To find the distance between two pointg A/{xand B(%, Y2):
Distance (AB)= w W W

2.Section formula: To find the coordinate of point P(x,y) that divides the line joining,)(and
B(X2,y2) in the ration nxm;

P(xy) = ¢ h )
3. Midpoint formula: When a= mz, The point divides the segment equally

Midpoint: ( ,—)

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

1. Coordinates of origin are:
(a) (1, 0) (b) (0, 1) (c) (0,0) (d) (1, 1)
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Ans. (c) (0, 0)

2. Which point lies on the-gixis?

(@) (0, 3) (b) (3, 0) (c)(1,1) (d) (-2,-2)
Ans. (a) (0, 3)

3. Which point lies in the fourth quadrant?

(a) (3.4) (b)-8,-4) (c) (3,-4) (d) (3, 4)
Ans. (c) (3,-4)

4.Mid point of line joining (2, 4) and (6, 8) is:

(a) (4.6) (b) (3,6) () (5.7) (d) (6, 8)
Ans. (a) (4,6)

5. The distance between the points P (0, 2) and Q (6, 0) is
(a) 48a10b) 2a10(c) azio (d) 20
Ans. (b) 2&a10

6. What is ycoordinate of the mighoint (3,7) and (5,9)?

()7 (b) 8 (c)6 (d)9
Ans. (b) 8
7. Find the length of the diagonal of a rectangle with vertices A (1, 2) B (1,5) C(6,5) D (6,2):
(@) Mo T (b) 5 (c) Mu ¢ (d) 50
Ans. (a)lo T
8. Which of the following points lies oraxis?
(a) (2,0) (b) (0,2) (c) (3:4) (d) ¢1,-1)

Ans. (a) (2,0)
9. Which point lies in the first quadrant?

(a) (3.4) (b) (3,-4) (c) (3:4) (d) (3.-4)
Ans. (c) (3,4)
10. Distance between points (1,2) and (4, 6) is:

(@)8 (b)Vip © (© "¢ v (d)7
Ans. (c) V¢ v

ASSERTION -REASONING BASED QUESTIONS

Directions: In the questions below, a statement of Assertion(A) is followed by a statement of
Reason®. Choose the correct option.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason (R) is not the correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.
1. Assertion(A): The point (0,4) lies on y axis.
Reason( R):The xcoordinate on the point oraxis is zero.
Ans. (a)
2. Assertion(A): The value of y is 6, for which the distance between the points3Péhd Q(10,y) is
10.
Reason(R):Distance between two given points Af) and B(x,y-) is given by
AB= o W W
Ans. (d)
3. Assertion(A): Mid -point of a line segment divides line in the ratio 1:1.
Reason( R):The ratio in which the point3,k) divides the line segment joining the poir&4) and
(-2,3) is 1:2.
Ans. ()
4. Assertion(A): The point which divides the line joining the points A(1,2) and A( internally in

the ratio 1:2 is{h)

I ——
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Reason(R):The coordinates of the point P(xwhich divides the line segment joining the points

A(x1,y1) and B(x,y?) in the ratio mmy is ( h )

Ans. (a)

5.Assertion(A) : The point on the Xaxis which if equidistant from the points-2(3) and B(5,4) is
2,0

é%ea)son(R) The coordinates of the point P(x,y) which divides the line segment joining the points
A(x1,y1) and B(x%,y>) in the ratio mmz is ( h )

Ans. (b)

6. Assertion(A) :Ratio in which the line 3x + 4y = 7 divides the line segment joining the points (1,2)
and €2,1) is 3:5
Reason(R):The coordinates of the point P(xwhich divides the line segment joining the points

~

A(X1,y1) and B(x%,y2) in the ratio mm: is ( h )

Ans. (d)

7. Assertion(A) : C is the mid point of PQ, if P is (4,x), C is{3) and Q is{2,4), then x and y
respectively are6 and 1.

Reason( R) The mid point of the line segment joining the pointsigxand Q(x%,y?) is
(——h—)

Ans. (a)

8. Assertion(A) : The point ¢1,6) divides the line segment joining the poir&X0) and (68) in the
ratio 2:7 internally.

Reason (R ):Three points A,B and C are collinear if AB + BC = AC

Ans. (b)

9. Assertion(A): The possible value of x for which the distance between the pointsLAénd
B(5,3) is 5 units are 2 and 8.

Reason(R) Distance between two given points Afx) and B(x,y2) is given by

AB= o W W

Ans. (a)

10. Assertion(A) :If the points Aé,3) and B(x,5) lies on a circle with center O(2,3) then value of x is
2.

Reason(R ) The mid point of the line segment joining the pointsigxand Q(x%,y?) is

(— F—)

Ans. (b)

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1. Find the distance of the point A(0,1) and BIp,

Ans. Distance formula, AB= ®w ® W W

d = iDP((61711? = &4a[36 + 4] = 440 = 24210 wunits.
2. Find the point on y axis which is equidistant from the poirR(%&nd ¢3,2).

Ans. PA=PB , PA=PP?

(5-0)? + (-2-b)? = (-3-0)? + (2-b)?> = 29+4b+B =13 +IF -4b

b=-2 Required point ()

3. Find a relation between x and y such that the point (X, y) is equidistant from the points (7,1) and

(3,5).

Ans. Let P(x, y) be equidistant from the points A(7, 1) and B(3, 5).

AP =BP ,AP= BP?,Using distance formula, Distance (AB) =0 ® W W

(XT 7P+ (yi 1%=(x7 3%+ (yi 5°= x21 6x+ 9+ i 10y + 2

XTy=2

4. Find the ratio in which the line segment joining the pok®d.0) and (68) is divided by {1,6).
Ans. Let the ratio be k :1 by section formula, P(X,yy=—, )

I ——
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l=—,7k=2,k=
hence, ratio is 2:7
5. Find the coordinates of point A, where AB is the diameter of a circle whose center is
(2,-3) and B is (1,4).
Ans. Let the coordinates of point A be (X, y). , Mpint of AB is (2,1 3), Coordinate of B = (1, 4)
(2’ _3) = (_ ) _)
x+1l=4andy+4=6 x=3andy =10
6. Find the distance of the point P (2, 3) from thaxis.
Ans. (X, y) = (2, 3) is a point on the Cartesian plane in the first quadrant.
x = Perpendicular distance frorraxis , y = Perpendicular distance froraxis
Therefore, the distance fromaxis y =3 units
7. Find the value of k, if the point P(2, 4) is equidistant from the points A(5, k) and B(k, 7).
Ans. PA=PB , PA=PBé [ Squaring both sides
(57 2%+ (ki 42 = (ki 2%+ (77 4)
(ki 4+Ki 2)(ki 4T k+2)=Q2ki 6=0 k=3
8. Find the distance of the point A(5,1) and B{9,
Ans. using distance formula, Distance (AB) =0 ® W W
d = 1®P((91711)] = &a[16 + 4] = &420 = 2&85 wunits.
9. Find the point on y axis which is equidistant from the poir2)@&nd (6, 2).
Ans. Let the required point on-gixis be P(0,b), PA=PB , PAPB?
(6-0)? + (-2-b)? = (-6-0)? + (2-b)%, b = 0 , Required point is (0,0)
10. Find the distance of the point®g) from the origin is
Ans. using distance formula, Distance (AB) =0 ® W W
d =-6@73+(807] = &[36 + 64] = 4100 = 10 Units.
Hence, Distance of OP is 10 units.
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1.Find the ratio in which y axis divides the line segment joining the pointsth@nd Bf1.,-4).
Ans. By using section formula, P(x,y) =% h ), Coordinates of P is{—,——),

Pliesonya x i-s—=0i.e. k=5
-akis divide AB in ratio 5:1
2. If the point C{1, 2) divides internally the line segment joining A (2, 5) and B (X, y) in the ratio 3:
4, find the coordinates of B.
Ans. Using section formulaC(-1, 2) = F h 1=1 h ]
By equatingm/——=-1, 3x =-15, x =-5,——=2, 3y =-6, y =-2
coordinates of B (X, y) =%, -2).
3. Find the point P on-axis equidistant from the points-A(0) ard B(5,0) is

Ans. Let P(x, 0) be equidistant PA=PB
A( x 2HOTDf= &5 (07 0 =>x>+1+2x = ¥ +25-10x

12x= 24 | X = 2 Point P(2, 0)
4. If the distances of P(x,y) from A (5,1) and-&,6) are equal, then prove that 3x=2y.
Ans. Using distance formula, Distance (AB) =0 ® W W

PA=PB = PA? = PB* =>(x-5)? + (y-1)? = (x+1)* +(y-5)°
12x=8y=> 3x=2y
5. Find the distance of the point A(5,9) and B{},

Ans. Using distance formula, Distance (AB) =@ ® W W

d = iHPH(577197% = 4256 = 16 units.

6. Find the coordinates of point , which divides line joining-8f) and (2,8) in ratio 1:3
Ans. By using section formula, P(X,y) =¥ h )

I ——
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Thus coordinates arel(-)

7.What is ratio in which the line segment joining82and (3,4) is divided by-axis?
Ans. Let ratio be k:1 using section formula we get ratio 1:2.
8.1f the distance between the pointsZ2and €1,x) is 5, then one of the values of x is

Ans. using distance formula, Distance =0 W

a( 2% (-A1)x)?>=5

X =26

9. Find a relation between x and y such that the point (x, y) is equidistant from the points (5, 1) and
(6,5)

Ans: Let P(x, y) be equidistant from the points A(5, 1) and B(6, 5).

AP = BP=>AP?= BP? ,Usingdistance formula, Distance (AB) =& ® W W

(xT 5P+ (yi 1= (xi 6>+ (yi 5) =>relation 2x+8y= 35
10. Find the distance of the pointP@) from the origin is
Ans: using distance formula, Distance (OP) = W W
d =-763+(40Y] = &a[49 + 16] = 465 units.
LONG ANSWER TYPE QUESTIONS (5 MARK QUESTIONS)
1.Find the ratio in which yaxis divides the line segment joining the points(®, -6), and B{1, -4).
Also find the coordinates of the point of division.
Ans. Using the formula we get ratio 5:1 and theardinates of the point is (0,—).

2.1f A(4, 3), B(-1, y) and C8, 4) are the vertices of a right triangle ABC, rigingled at A, then find
the value of y.

Ans. By using Pythagoras theorem and distance formula we g&. y=

3.An equilateral triangle has one vertex at (3, 4) and anothe2,a®)( Find the coordinates of the
third

vertex.
Ans. Using distance formula the coordinates of the third vertex of an equilateral triangi@js—%”
) or (—,—)

4.The three vertices of a parallelogram ABCD are A-@, B (1, -3) and C {6, 2). Findthe
coordinates of vertex D.

Ans. The coordinates of vertex D i2(1).

5.The base QR of an equilateral triangle PQR lies-aig. The ceordinates of point Qre ¢4, 0)
and the origin is the migoint of the base. Find the-oodinates of the poir® and R.

Ans. The coordinates of point P is (018) or (0,-4/0) and R is (4,0)

CASE BASED QUESTIONS4 MARK QUESTIONS)
1.In a classroom four friends are seated at point A, B, C and D as shown in figure Champa and
Chameli Walk into the class and after observing for a few minutes Champa asks some questions
Chameli,

1o
<
=
o
r
FRaww s ©
5
4 Iy " <
- ﬁ =
2
; of
1 2 3 B s & i = o 10

Columns
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(i) Find the distance between the point A and B.

Ans.AB= ¢ o X T =Mw =3

(if) Find. Diagonal AC

Ans.Diagonal AC= ¢ T 1T =/lo6=6

(iif) Are both the diagonals are equal?

Ans. Yes

(iDoih you think ABCD is a square?o
Ans. Yes

2.The class X students of a school in Rajinder Nagar have been allotted a rectangular plot of land for
their gardening activity. Sapling of mango are planted on the boundary at the distance of 1m from
each other. There is a triangular grassy lawn in theaglshown in figure.

s AdAddAdAddddddd

] —— bt [
il § i
4.. Q ..b..
il P 4 P
- 1
oy -
-t Y .
S VIV ITTIIITe S
A 123456782910 D

Based on the above figure, answer the following questions

(). Taking A as origin, find the coordinates of vertices of the triangle.

Ans. (1,5) (4,6) (7,2)

(ii). Find the perimeter of triangle PQR?

Ans.15+3&85 wunits

3.Find the Coordinates of the point M on PR such that PM:MR = 2:1

Ans. (5,3)

4. What will be the coordinates of the vertices of triangle PQR if C is origin?
Ans. (15,3) (12,2) (9,6)

3.A student of class X located pointsB\,C, D, E, F,and G on a graph sheet with given coordinates.
Observe his work and answer the questions

-l
(=]

== k) W &= D = 0 W

g 9 10 11

LN
o
—
x)
]
IS
o
@
|

(i) Find the length of line segment CD.

Ans.CD=Wlc ¢ ol
(if) Find the midpoint of line segment AC

I ——
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Ans. Mid-pointof AC = (—,— ) =(5.5,4.5)

(iif) The point on yaxis which is equidistance from C and E.

Ans. Applying distance formula we get point on Y axis as (0,20.5)

(iv) Find the coordinates of the point which divides the line segment GE in the ratio 1:2

Ans. Using section formula we get point as (2,7)

4. The following graph shows the number of persons in family in a locality. Observe the graph and
answer the question given

140
120
100 E
80 D
60
A
40

20

0

() The length of line segment CD is

(i) The midpoint of the line segment joining F(6,60) and G(7,100)

(i) Find the coordinates of the point which divides joining of G and H in the ratio 2:3
(iv)Find the point on saxis which is equidistance from D and E.

Ans. (i) Vo T,p (ii).(6.5,80) (iii) .(7.4,64), (iv). (4.5,0)

5.0bserve the following diagram drawn on a graph sheet and answer the question given.

o 5 10 15 20 25 30

() Find the length of side BC of the quadrilateral BCDG. The coordinates B(20,5) and C(30,10).
(i) Find the midpoint of diagonal BD of the quadrilateral BCDG.

(i) Find the coordinate of the point orayis equidistant from B and D

(iv)Find the coordinates of the point which divides line segment GE in the ratio 2:3

Ans. (i) ulio (i) (25,10) (iii) (0,35) (iv)(22,16)

HIGHER ORDER THINKING SKILLS
1. IfA(-2,4),B (0, 0)and C (4, 2) are the vertices of triangle ABC, then find the length of the
median through the vertex A.
Ans. Using midpoint formula we get mighoint (2,1). The length of the median through vertex Ais 5
units.

I ——
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CHAPTER 8
INTRODUCTION TO TRIGONOMETRY

Rl &

(=) NolE

() Not:
 defined

MIND MAP_
S of relationships between
Express tan A and cos A in terms of sin A dl':‘gdﬁ&mgluorlﬂiln&k /ﬁ Side
Solution : Since, cos? A + sin? A= 1 e,/ 1°”°'“'
co? A=1-sin? Aie. cos A= /T—sin? A o : mAA
tan A< SDA __sinA A
cosA 1-sin* A sldeoppodtetoéc
; - BC
Sine of ZA= AC
CotheoféA:%g
Relation of tan BC
with sin & cos Tangent of £ A=
AB
Conngeuofél\-ic
Ratios SecmtoléA—%g
CommoféA-BC
— Note: How to learn the relation
g W vm of “Some people have” sinf) =
Identities
#Curly Brown Hair” cosf) =
4 0' to qo' “through proper Brushing”tan0 =
0<A <90 cos® A +sin® A =1
0<A<90° 1 +tan’ A= secd A
0<A<90°cot? A+ 1= cosec? A
e 4 6
1 1 8
""_‘ °_/2_ B3
3 1 1
\ tmA 0 5’ 1 f
{ () Not 1
\\ ”‘Ajdeﬂnedb 3 3 0
wAl 1] FIE] 3
*FistLevel > Second Level *Thind Level i Not. 2
’ Adned 2 7 F

e

GIST OF THE CHAPTER

1. TRIGONOMETRY is theébranchof mathematicshatdealswith therelationshipbetweerthe
angles andgides of a righéingled triangle.

2. Trigonometric ratiosSine(Sin),Cosine(Cos), Tangent(Tan);§&rant(Cosec),Secant(Sec); Co

tangent(Cot)

3. Trigonometric ratios of specific angles 0°, 30°, 45°, 60°, 90°

4. Trigonometric identities

FORMULA

Si n —&————

hypotenuse

Cos —d——=—— =

adjacent

Tan &

I ——
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Cosec—+

Sec d——=——=
Cot d&&—=——-=
TRIGONOMETRIC RATIOS
angleé . " ; .
ratio 0 30 45 60° 90
sin 0 0 LN V2 3 1
2 2 2
cos 6 1 3 V2 e 0
2 2 2
tan 6 0 _‘?. 1 V3 undefined
cosec 6 | undefined 2 V2 ZT‘E 1
sec 0 1 % V3 2 undefined
cot & | undefined V3 1 ? 0

TRIGNOMETRIC IDENTITIES

1. SirA + Co2A =1
2. SedA =1 +tarfA
3. CoseéA= 1+ CofA

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTION S)
1.In a right triangle ABC, the right angle is at B. What is the length of the missi A

side in the figure?

(@) 25 cm (b) 12cm e ’
(c) 7cm (d) 5cm

Ans: (d)5cm

1. Given thandsi#®sUbreen the value of 2 3 _
(@ 0° (b) 30° c) 60° (d) 90°

Ans (d) 90°

2.1 f &2 iddi)y)n =( 60A hen U is

(a) 45° (b) 15° (c) 60° (d) 30°

Ans :(b)15°

3. Ifcos (40° + A) = sin 30°, then value of A is

(a) 30° (b) 40° (c) 60° (d) 20°

Ans (d) 20°

4. | f coscsetc-,d tzhe value of (cosec d + cot d)
(@)1 (b) 2 (c)3 (d) 4

Ans: (c)3

5. is equal to

(a) secz A (b) -1 (c) cotz A (d) tanz A

Ans (d) tarf A

6. If cos A + cos? A = 1, then sir\ + sin* A is equal to

(@)-1 (b) O (c1 (d) None of these
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Ans(c) 1
7. If sin 2A =-tan2 45° where A is an acute angle, then the value of A is

(a) 60° (b) 45° (c) 30° (d) 15°
Ans (d) 15°

8. If A+ B =90° cot B =then tan A is equal to:

(a)- (b)- (c)- (d)-
Ans (c) -

9. The maximum value of——is

(@0 (b) 1 & (@) 5
Ans (b)1

ASSERTION REASON BASED QUESTIONS
DIRECTION : In the following questions, a statementAaisertion (A) is followed by a statement of
Reason (R).Choose the correct option
(a) Both assertiofA) and reasofiR) are true and reasdR) is the correct explanation of assertion
(A)
(b) Both assertiofA) and reasofR) are true and reasdR) is not the correct explanation of
assertion(A)
(c) Assertion(A) is true but reaso(R) is false.
(d) Assertion (A) is false but reason (R) is true.
1. Assertion (A): In a rightangled triangle, if tan A =1, then 2sin A - cos A = 1.

Reason (R) tan 45° = 1 and sin 45° = cos 45?W_=

Ans:(a)

2. Assertion (A): sin(A + B) = sin A + sin B.
Reason(R)For any angle d, 1 + tan]d = sec] d.
Ans: (d)

3.Assertion (A): In a rightangled triangle, if tan A=, then sec A =

Reason (R) cot A is the product of cotangent and angle A.
Answer: (c)
4. Assertion (A): sinf A+ cos2A=1
Reason (R) (sinA + cos A = 1 for any angle A.
Ans: (c)
5.Assertion (A): The val usnotpdssibe.i n d =
Reason (R) 3, 4, 5 form a Pythagorean triplet.
Ans: (b)
6. Assertion (A): In a rightangled triangle, if tan A=1, then 2sin A - cos A = 1.
Reason (R) sec A is the abbreviation used for cosecant of an angle A.
Ans: ()
7. Assertion (A): The value of each trigonometric ratio of an angle does not vary with the lengths of
the sides of the triangle if the angle remains the same.

Reason (R)Inarightangl ed tri angkelAB8CKd— slasmthediypstenuse is

The longest side.
Ans: (c)
8. Assertion (A):

C A =1.2 cos]| A
Reason(R) Th e

of cosfordQedc¥Ce a9s0es as d i n

I ——
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Ans: (b)
9. Assertion (A): I f x sinj d + vy cosj] d = sin d cos |d
Reason(R) For any angle d, sin)J] d + cos|] d = 1
Ans: (a)
10 Assertion (A): In a rightangled triangle, if tan A =, then sec A =.
Reason (R) cot A is the product of cotangent and angle A.
Ans: (c)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARK QUESTIONS)
1.1 f tan d + cot d2= +&dcoftind the value of tan
Solutonit an d + cot d = 5 é [ Given]
tatd +?dcet 2 tan d cot d = 25 ¢é [Squaring |bo
) tafd +’dcet 2 = 25
Ctart'd +%dc et 23
21 f taant EED K H, b < 90A, find the value of
Solution't an 3 %&n 60A é(i)
tan—B *an 30A é(ii)
) Solving (i) &(ii),,U:G,OA andb:’BOA
¢Ccot (U + bB) = cot (60A + 30A) = cot 90A = 0
3.1 f cosedidhd=the value of cot d.
Solution:We know that, cédf = Zdiols e ¢
=[5 1+ —i 1+ ——
cotd -=
Ccot -d =
41 f d = 45A, then 2dvheat3d®Bsodsde value of 2 seqd
Solution:2 seéd + 3d c o B 3% 2opsSec4s®
= 2 ¢+ 23 2£4+6)=10
51 f in a right antgenndsinlBBABC, tan B =
Solution:tan B =—, So cot B =—
coseéB =1 + cotB
= 14—
=144+—=—
cosec B =— Csin B =—
6.l f &«®ABC is right angled at B, What Y e Vval
Soluton” B = 90 A “ & "Gl +0@° i 180°]
A+ C=90°
Csin (A + C) =sin 90° = c B
7.1 f x =Sibasé¢ms ddand y = a sifmbEXPHYb cos d, thei
Solution:
R.H.S. =% +y?
= (ailbosi«W dg 2sin d + b cos d) 2
=dcodd 4sinbdi2ab cos ?drdsi4mobd + d8ab sin d cos| d
=d&(cogd +2d 3 i’@id +2dc)o s
=&+P=LHS
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8Given 2&3%s fBidn& the value of d.
Solution:2 c o0 A B&J GF ven]

cos Ba2ccos 3d = cos 30A

3d =Cd30=A 10A

9.1 f tan d + cot d2= +&cofti nd the value of tan
Solution: tan d + cot d = 5 é [ Given

tafd +%dcet 2 an d cot d = 25 é (Squaring both
tatd +%dc et 2 25

t
Ctarrd +%dc et 23
10.fadin d = cos ds——F+nd the value of
Solutisom: da¥ cos d é [ Given]

b — = —=

"
t tand = tan30+ d = 30

Now, = = cosd
Ccos 30="
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1.1f x = p sec d + g tan d arfidy’ypPi=l.p tan d +
Solution:
L.H.S. =X7 y?

(p sec?id pt teant adn +d)g sec d)

=p’s ec ?dard @ 2 2tand-(pStarad 4seqd + 2pg sec d tan d)
=p’sec d2d ® 2pam ispétardig’s ed2dqg sec d tan d
= p(seé¢di tarrd ) g’(sec?di tarfd) =
=p?i ?é [ s’@ctard = 1= R. H. S
2. Prove the identity following:
=17 Qi —

Solution:
LHS =

= 6 . [3+8=(a+h)(@+b?1ab)]

=1i i Qdé-i=— RHS | && Oé i p
3.1 f 5 sin d—+—=3rove that
Solution:Gi ven 5 sin d = 4 e

i Q¢ -

m P=4K

Inrt Yo 6 pLet BC = 4K , AC = 5K and we know that ABBC? = AC?
AB2+ (4K)2 = (5K)2
ABZ2+ 16K2 = 25K?
AB? = 25K? - 16K? = 9K?
AB = 3K
Cos— —=—,0£& 0 —

LHS=—+— - —-= —-=3=RHS

4l n figure, @PQR right angled atQPRandPRQ.= 6 ¢
Solution:
|
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Iln rt. %scPRORPREPBY Pythagorasodo theor epl
(6)° + QR = (12F ,
QRZ= 144i 36 5 S
QR?=108QR =0 @0 = 6/io cm
tan R —= —_— = — @ R
N M
tan R = tan 30
R=3C¢
021 O oT
tanP —= L=y
tan P = tan 60
P =60
102 O om
4. Simplify: ——
Solution: = :: X =0 WO
6.Provethat—— = t and
Solution: LHS = = (wEE+ p i W
= = = tan d RHS
7. Prove that: + =
Solution :
LHS = +
= +
= = = RHS

8. I f t < nfinddhe valueot os d. C
SolutioH:—-=t-an d =

P = ak, B = xk H p|ik
Inrt ABC, H= P+ B?

B B
=ax? + x%k? =k? (& +x?) A xk

NnéG

b

KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26

65




9.1 f s-ft hden= showi4wnédt =3das d
Solution:

sin-dsin d&E sinh0BOA

L.H.S =i480o8dos3dddcos(®Y A

s
:SM—]' 4(1 = :M— O'M— = RHS
10. | +, prove tha =
Solution:

LHS =

€. .[Dividing numerator and

=RHS

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1.Prove that =
Solution :

LHS = =

= =0ME +Q® + = RHS

2.In an acute angled triangle ABC, if sin (A HBC) =-and cos (B+ Q A) = = find” A,” Band C.

Solution: sin(A+B-C) =- é ( OFEo fi=-
A+B-C=30 é. . (i)
A+B+C=180 é é ( isum dfall angles of a triangle = 80
cos(B+CiA)=— €. (08$f45
B+CiA= 45 é. . (ii i)
solving (i) and (i), C = 7%
solving (iii) and (i) , A=67.8
Putting the values of A and C in (ii), we get
67.5° + B + 78=180°
~ B=180° 67.5% 75°=37.5°
C " A=67.5° B=37.5°and C=75°
31 f tan (A + BB) :fﬁ/h}erea‘n/&+ B <a00°, A(>A, find A and B.

Also calculate: tan A. sin (A + B) + cos A. tan (/).

Solution: |If tan'|'$)Af+ B) =43 and tan (A

tan(A +B) = tan 60, tan(A- B) = tan 30°
A + B =,6A0B = 80Ai) é. (ii)
Solving (i) and (ii), A=45°, B = 15°
I ————————
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A. sinf(AatB) + cos A. tan (A B)
tan45° . sin(45° + 15°) + cos45°. tan (455°)

= tan45° . sin60° + cos45°. tan 30° = Iyt —x —=24 4+ 1= = +—=
n n N N

woun

4. Find the value of cos 60° geometrically. Hence find cosec 60°.

Solution: Let a&@ABC be an equil a A o
Let each side of triangle be 2a. i

Since each angle in an equil ate i \
¢ A="B="C=60° i

Draw AD U BC '

Il n &®ADB and AaADC, :

AB = AC é [Each = 2a] "

AD = AD é[ Common] A i c
“1="2 é [ Each 90A] €—a—>D
CeADBa&ADC é[ RHS congruency rule,€ 2 >
BD=DC=—=a

ln rt. @&@A[—s—=-0s 60A =

2 o _ _ _ _ wo_w

Ccosec60 35 T—==—=55 X p==—

5/ f ailwosim d = ¢, prov#d w w(a sin d + b c

Solution: Givenacosdi bsind=c...(i)

Now,&b» w =G w (a dbssé&n d)
=% W -(Gwéid i WHdi2abcosdsi nd)
= W [Gp W wp wéid)y2abcosdsi nd]
= W (B Giwd O wwéidi2abcosdsi nd)
= W G wiwd & woéid + 2abcosdsind
=i W woéid + 2abcosdsind

w w w = (a sin?d + b cos d)

MG & w = a sin d + b cos d, Hence proved

CASE BASED STUDY QUESTIONS (4 MARKS QUESTIONS)

1. Soorya and her father go to meet her frien
Soorya saw the roof of the house, which is triangular in shape. If she imagined the dimensions
the roof as given in the figure, then answer the followingstjans.

B
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()If D is the midpoint of AC, then find the value of BD

Ans: 6m
(i)Find the measure 6fA.
Ans: 45
(iFind the value of sinA + cosC.
Ans: az
(OR)
Find the value of t&¢ + tarf A.
Ans :2

. Three friends Anshu, Vijay, and Vishal are playing hide and seek in a park. Anshu and Vijay
hide in the shrubs and Vishal have to find both of them. If the positions of the three friends are i
A, and Band C respectively as shown in the figure, and forightangled triangle such that AB

= 9 m, mBabd B = ®G then answer the following questions.

()Find the measure 6fA

Ans: 30
(iDFind the measure 6fC
Ans : 60
(iFind the length of AC
Ans : 6&83 m
(OR)
Find the value of sin A and cos C. Check whether they are equal.
Ans: Yes

. In structural design, a structure is composed of triangles that are interconnecting. A truss a serailes
I

of triangle in same plane end is one of the major types of engineering structures and is especi
used in the design of bridges and buildings. Trussedesigned to support loads, such as the
weight of people. A truss is exclusively made of long, straight members connected by joints at t
end of each member. This is a single repeating triangle in a truss system. Based on the above
information, solvehe following

()In the above triangle, what is the length of AC?

Ans: AC =8 ft
(ii)In the above triangle, what is the length of BC?
Ans: BC = 443 ft

(ii)If sin A = sin C, what will be the length of BC?
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Ans: BC = 4ft
(OR)
If the length of AB doubles, what will be the length of AC?
Ans: AC = 16 ft
HOTS (HIGH ORDER THINKING SKILLS)

If43 ¥ c od 34, thenfindthevalueofcof +2dt an
ol utiddida &8z +
3¢bE3 0 + 4 cot d

a3(dot+ 1) = 4 cot d

wm (P

cot dftan d =

squaring both sides, éot +2dt an2cot— d. tand =
cotd +%dt a—2 =é[cot d. tand =1]

cotd +2dt—i2=—=—

2.1 f $deandd = x, showvantiahesee Oi rdtahedvalu
Sol utibthamed = x e. (i)

sec d - tan é (= i)

solving (i) ard (1i1) 2sec d = x +

sec -k+-)=

Taking reci——ocal, cos d =

Squaring both sides caf ———

Now sirfd -=coHl

sifd -=——
sirfd
sirfd
sirfd
sirfd w p w CWw P
si— d = =
3.1 f tan d +isim d = @3 dpeaape t hat p
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Solution:

LHS =i ¢f

(tan 2d( t+tairs i d d)

(tarfd +2ds #n 2. tidgtadd. sidisAthan d sin d)

2 tan d sin d+ 2 tan d sin d= 4 tan d s

RHS = 4 OAl OELOAY OEF

=40 GE~ 0 QE=TUMO e | WE=ET —— i WE=T | WE——— p

=1 i Q& Y=4 | W& —— =4MN0 &l WE=4t an d=LHSin d
4.1f sin d 4+ cos d = m and s%d&)=dm.+ cosec d =
Solution:nfil = (sifild + cos d)

sifrd +°dce¢s 2 siiln d cos d
1 + 2 islin d cos d
2 sin ddcesddcd=sél si n

LHS. =n(nti 1
= (sec d + cosec d) x 2 sin d cos d
=(—+—) x 2 sin d cos d

N

=—) x 2 sin d cos d
=20E+ AT <€ =2m=R.H.S
5. Find the value of:

+

Solution:

+ +
= + = +
=i Q¢ —O) + )
=i Q¢ —6 )
=i Q¢ —6 )
=i Q¢ —¢ )

=i Q@ —f—)

=i Q¢ ——)=1
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CHAPTER 9

APPLICATIONS OF TRIGONOMTERY
MIND MAP

Angle of Elevation is equal

Height / Length of an object to Angle of Depression
(i) BD is a tre i 'or b
3, s a e b
AC=DC .;0“::"‘;, 71 T
fCDis o e ‘
brokes pirt AC W Hortsantal level / .
A s = &Ll
X ( L] 3 AL L) T
: < 3B200m C
™ Find flag length ) Find xand b
A B wnasl .6 tan 60° = 3= ..(3)
wn p=150C a0 = )
and solve it and solve both equations
Eu!npks of E les
e Height
Measuring
Angles
To determine width AB
s ’
sm) y A InAABC, /B =9, ZC = 60°
A b B V4 : - AB
From figure, AB = AD + DB [ By s
In right AAPD, ZA = 30°, ZD = 90° »
\IJ = —
tan30°=22 /e AD=3\3m 15
ALy R It ie, AB=15V3m

In right ABPD, /B = 45, /D = 90°
tands® = :g ie,BD =3

LAB=(WI+)m=3(3+1)m

ANEEINE L AP
* First Level * Second Level  *Third Level

GIST OF THE CHAPTER

1.Line of sight

2.Angle of elevation

3.Angle of depression

DEFINITION

1.The line of sight is the line drawn from the eye of an observer to the point in the object viewed
the observer.

by

2.The angle of elevation of an object viewed, is the angle formed by the line of sight with the horizontal

when it is above the horizontal level, i.e., the case when we raise our head to look at the object
3.The angle of depression of an object viewed, is the angle formed by the line of sight with t
horizontal when it is below the horizontal level, i.e., the case when we lower our head to look at {
object.
MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)
1.If the length of the shadow of a tree decreases then the angle of elevation :
(a) Increases (b) Decreases (c) Remains the same (d) None of the above
Ans(a) Increases
2.The angle of elevation of the top of a building from a point on the ground, which is 30 m away fro
the foot of the building, is 30°. The height of the building is:

(a) 10 m (b) 30/ a3 m

Ans:(b) 30/ a3 m
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3.If the height of the building and distance from the building foot to a point is increased by 20%, the
the angle of elevation on the top of the building:

(a) Increases (b) Decreases (c) Do not change (d) None of the above

Ans :(c) Do not change

41 f a tower 6m high casts a shadow of 2a3 m
(a) 60° (b) 45° (c) 30° (d) 90°

Ans: (a) 60°

5. The angle of elevation of the top of a building 30 m high from the foot of another building in the
same plane is 60°, and also the angle of elevation of the top of the second tower from the foot of t
first tower is 30°, then the distance between W lhuildings is:

(a) 10&a3 m (b) 1583 m
Ansr:(a) 1043 m

6.The angle formed by the line of sight with the horizontal when the point is below the horizontal
level is called:

(a) Angle of elevation (b) Angle of depression

(c) No such angle is formed (d) None of the above

Ans :(b) Angle of depression

7.From a point on the ground, which is 15 m away from the foot of the tower, the angle of elevation
of the top of the tower is found to be 60°. The height of the tower (in m) standing straight is:

(a) 154a3 (b) 1043

Ans:(a) 15&3

8.The angle formed by the line of sight with the horizontal when the point being viewed is above th
horizontal level is called:

(a) Angle of elevation (b) Angle of depression

(c) No such angle is formed (d) None

Ans: (a) Angle of elevation

9When the shadow of a pole h metres high 1is
(a) 30° (b) 60° (c) 45° (d) 15°

Ans: (a) 30°

10 A ladder makes an angle of 60° with the ground, when placed along a wall. If the foot of ladder
8 m away from the wall, the length of ladder is
(a) 4 m (b) 8 m
Ans:(d) 16 m
ASSERTION AND REASONING QUESTIONS
DIRECTION : In the following questions, a statementAaisertion (A) is followed by a statement of

Reason (R).Choose the correct option

(a) Both assertiofA) and reasofR) are true and reasd@R) is the correct explanation of assert{@)

(b) Both assertiofA) and reaso(R) are true and reasdR) is not the correct explanation of assertion
(A)

(c) Assertion(A) is true but reaso(R) is false.

(d) Assertion(A) is false but reasofR) is true.

1.Assertion (A): The height of a tower can be found using the angle of elevation and the horizontal
distance from the base.

Reason(R) : The relationt a n —e&— hwolds true in rightangled triangles.
Ans:(b)

2 Assertion (A): The angle of elevation of the top of a building increases as the observer approaches

the building.
Reason (R):A larger angle of elevation implies a taller object.
Ans:(c)
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3.Assertion (A): When the sun is lower in the sky (early morning or evening), the shadow of a
vertical object is larger.

Reason (R):The angle of elevation of the sun is small during early morning or evening.

Ans:(a)

4 Assertion (A): The angle of depression from a lighthouse to a boat is equal to the angle of elevati
from the boat to the lighthouse.

Reason (R):These angles are alternate interior angles formed by a transversal intersecting two
parallel lines.

Ans: (a)

5.Assertion (A): The height of a tower can be calculated by observing the angle of elevation from
two different points on a straight line and knowing the distance between them.

Reason (R):The angle of elevation of the top of a tower increases as the observer approaches the
tower.

Ans: (b)

6. Assertion (A): If the length of the shadow of a vertical pole is equal to its height, then the angle ¢
elevation of the sun is 45°.

Reason (R):According to Pythagorabeorem, liypotenusé)= (altitude¥ + (base),

Ans: (b)

7.Assertion (A): In the figure, if BC = 20 m, then height AB is 11.56 m. A
Reason(R)t an—d&——, where d ACB t he an
Ans: (a)

8.Assertion (A): The value of sin 90= 0.
Reason (R):The value of cos 90= 0
Ans: (d)

9.Assertion (A): If the shadow of a vertical polef times its height, then the angle of elevation of

the tower is 69

Reason R) : If the angle of elevation of a vertical pole i¥4fhen the shadow of the vertical pole is
same as its height.

Ans: (b)

10 Assertion (A): sind=

Reason (R):tan 90=0
Ans: (c)

;18 (N C

VERY SHORT ANSWER TYPE QUESTIONS (2 MARK QUESTIONS)

1.If the height and length of a shadow of a tower are the same, then fi~~
the angle of elevation of Sun
Solution : Let AB be the tower and BC be its shadow.

AB:BC Tower

I n right triangle ABC, tan d =

t a n —dsince AB = BC) C LV AN
tan idt &=n 1d = tan 45A d = 45A

2.The angle of depression of an object on the ground, from the top of a

m high tower is 30°. find the distance of the object from the base of tow
Solution: Let AB be the tower and BC be the distance of the object (at { tower
from the base of the tower. zm
In right triangle ABC,

tan 30° =—

—=— "H#25a8a3 m
n

C (Object)
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3The shadow of a tower standing on | evel gro
is 30° than when it was 60°. Find the height of the tower.

Solution: Let AB be h m and BC be x m. From the question, DC is 40 m longer th&DB€(40 +

X) m

| n @ABC, —tiaén3—6:10)€\=m—_=é.(i) A
Il n opABD,
tan 30° =—=—=
n
_:VI__+ X+ 40 =I7I6h L — 3 0° 77777777777 ¢ L B
= 40 = ash [using (i)]
h + 40&3h == 32h04&a 3 m
4.The ratio of the height of a tower and the length of its shadow on the grou A
a3 1. Find the angle of elevatic S
Solution: Given, AB : BC = as3 .: 1
So, AB = a4a3x and BC = x T°\‘g“x’
In right triangle ABC,
tan—d = 9
B Sha;jow C

tanditan o tad3d 3 d an GOA

5.A tree breaks due to a storm and the broken part bends so that the top of the tree touches the gr
making an angle of 30° with the ground. The distance between the foot of the tree to the point whe
the top touches the ground is 8 m. find The height of the tree.

Solution: Let AC be the initial height of the tree. Let the bent portion of th *A
tree be AB = x m and the remaining portion BC = h m.
So, the height of the tree AC = (x + h) m

I n right @BCD, s

tan 30°=— = - _:f 1 Efm xm 1

In r i g h tos8BED,

~— 30° I__,

A= 4 x=—=m ? o ©
I

So,x+h=—t— = 8/lom
6.The tops of two poles of height 16 m and 12 m are connected by a wire, the wir

makes angle of 30° with the horizontal, find length of wire. L,f, .
Solution: Inds—-+ght @EDC, Sin g% 3
Sin30= 1t - =-+ 1=8m l :

7.An observer 1.5 m tall is 28.5 m away from a tower of height 30 m. Find the

angle of elevation of the top of tower from his eye.
Solution:
I n rightd=ABC, tan .
tand —%= 1 = tan 45A d = 45A
8.A ladder, leaning against a wall, makes an angle of 60° with the horizontal. If the foot of the ladde
is 2.5 m away from the wall, find the length of the ladder. A
Solution:
Let AC be the ladder and the foot C is 2.5 m away from the wall AB. i
cos 60° — £
£ h = 5 m. QN

B 25m C
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9.AB is a 6 m high pole and CD is a ladder inclined at an angle of 60° to the horizontal and reaches
up to a point D of pol e. If AD = 2. !, %, i N
Solution: I
AB = AD + DB =6 m (given)
t 254m+DB=6m

t DB=3.46m

Now, in the righ BCD. s
. [/3 =1.73]

—=15sin 60

B-n CD = 4 m

10A moving boat is observed from the top of a 150 m high cliff moving away from the cliff. The

angle of depression of the boat changes from 60° to 45° in 2 minutes. Find the speed of the boat in

m/h.
Solution:Let C & D be two positions of the boat & AB be the cliff & let speed of boat be x m/ min.
LetBC =y

CCD = 2x € Distance = speed x time)
| n eaeAB<£tan 60°

A

ty=-== 50a3 m 150m
| nAB&, —— =tan 45% v =1

UV WMo Cqw=150

Cx= —W:75125|7|5

t x=253i & 3)
CSpeed=25(343) m/ mi n
=15003ra3) m/ hr .
SHORT ANSWER TYPE QUESTIONS (3 MARK QUESTIONS)
1.From a point on a bridge across a river the angle of depression of the banks on opposite sides of
river are 30° and 45° respectively. If the bridge is at the height of 30 m from the banks, find the wid
of the river.
Solution:Let, A and B represent the points on the bank on
opposite sides of the river. And, AB is the width of the river.
AB =AD + DB
Il n right o@APD

So, tan 30° =—

o

AD = 3083 m

| n r PBPhtand59=— + BD=30m

Since AB = AD + DB = 3043 + 30 = 30(as + 1)

U7

the
th

m

2.From the top of a 7 m high building, the angle of elevation of the top of a tower is 60° and the angle

of depression of its foot is 45°. Find the height of the tower. .
Solution:Let BG be building

TW be Tower, then: BM = X, MBT = 60°° MBW = 45°
Il n rt. &eB MW

tan45°=—— t 1=—1t Xx=7m o=y
Iln rt. @a&TMB N
tan 60°=TM/BMt & 3 h/x 7m 7m
t+ h = a3x = 748as3

G W

I ——
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Height of Tower = TW = TM + MW

= (743 + 7)m = 7(4a43 + 1)m
3.A contractor plans to install two slides for the children to play in a park. For the children below the
age of 5 years, she prefers to have a slide whose top is at a height of 1.5 m, and is inclined at an 3
of 30° to the ground, whereas for elder ctell she wants to have a steep slide at a height of 3 m,
and inclined at an angle of 60° to the ground. What should be the length of the slide in each case?
Solution{ i ) | nsin8A-BACT,/BC N

=2 BC=15x2CBC=3
(ii) 1snQ@—RQsin60°=—=%2=—
iQR:f: 2a3 m

Length of the slide for children below 5 years =3 m
Length of the slide for elder children = 2a&a3
4 From the top of a 25 m high cliff, the angle of elevation of a tower is found to be equal to the ang
of depression of the foot of the tower. Find height of the tower.

B P Q

Solution:l n  r i ght &2ABC,
¥
tan—dt =an—d = p H = : -
25m 25 m
I n &8 CDE tan d = < O
t tan-d = A * 8

—=- 1t y=25m CHeight of tower =x +y =25+ 25 =50 m

5.The tops of two poles of height 16 m and 12 m are connected by a wire, the wire makes angle of
30° with the horizontal, find length of wire.

Solution: In right @&EDC, Ll\
Sin—d = - -

Sin30=— - =- t ¥#8m l

=12 #0

>
-]

6.The angle of elevation of the top of a hill at the foot of a tower is 60° and the angle of elevation of
the top of the tower from the foot of the hill is 30°. If height of the tower is 50 m, find the height of
the hill.

Solution:Let HL be Hill and TW be Tower angle of elevationd/LT = 30°

" LWH = 60°, let WL = x 3
I n rt . el WT

t —=tan 30° T

t x = 50&a3 éé. (i) h
Il n rt. a&WLH om
*—nmﬁm*—fz A% = 5043 I a3 = 150 | . 20 ]

L

7.The angles of depression of the top and bottom of a 50 m high building from "
the top of a tower are 45° and 60° respectively. Find the height of the tower and the horizontal
di stance between the tower and the building,
Solution:Let the height of the tower AB be h metres and the horizontal distance between the tower
and the building BC be x metres.
So, AE = (hi 50) m
| n =&AED, -tan 45A =
t 1= —
t x=hi50 eééeée. (i)
I ————————
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I n &ABC, +an 60A =
t 83 -=+ a3x = h eéeé. . (ii)
Using (i) and (i), we get
t x = 1838 X
t x ( & B =50
t X= —
7
I X =68.25m
Substituting the value of x in (i), we get
68.25 = hi 50
t h=68.25+50
t h=118.25m

8.There are two poles, one each on either bank of a river, just opposite to each other. One pole is 6

m high. From the top of this pole, the angles of depression of the top and the foot of the other pole
30° and 60° respectively. Find the width of theer and height of the other pole.

Solution:Let AB, CD be two poles separated by river of width CA with AB=60mandletCD=hm
Draw DEU AB

BE = AB1 EA = (607 h) m 600
In right @BAC et
tan 60 =— ff—h
t 83 —= 1t CA==m = 2043 m 30° I
Tﬁﬂ
Thus, wi dth of river = 20483 m
| n ®BED h h
tan 30° =— l 600 1—1 !
boo= = —t 20 =60 h C A

n
t h=60i 20 =40
Height of the other pole =40 m.
9.Two ships are there in the sea on either side of a lighthouse in such a way that the ships and the
lighthouse are in the same straight line. The angles of depression of two ships as observed from th
top of the lighthouse are 60° and 45°. If the heighiheflighthouse is 200 m, find the distance
bet ween the two ships. [Use a3 = 1.73]
Solution:
Il n & ABD,

tan —d =

tan 60 =— x=f=115.4m

|l n &DBC,

t an—d tan45=—

t y=200m

Distance between two ships =x +y
=115.4+200=315.4m

I ——
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10.The angles of elevation and depression of the top and the bottom of a tower from the top of a
building, 60 m high, are 30° and 60° respectively. Find the differenc

between the heights of the building and the tower and the distance y

w £
between them.
Answer: y
I n &eABE, o
tan—d tan60=— + 43 — = D C leom
X= == 20a3 m
Il n & DCE,
tan —d = o v
tan 30 = M—_:—M_i y=20m A4 & B
C Difference between heights of the building and tower =y =20 m
Di stance between tower and building = x = 24

LONG ANSWER TYPE QUESTIONS (5 MARK QUESTIONS)
1.The angle of elevation of a cloud from a point 60 m above the surface of the water of a lake is 30
and the angle of depression of its shadow in water of lake is 60°. Find the height of the cloud from
surface of water.
Solution: Let C be cloud &B be point 60 m above the surface of water ar
of elevation of cloud = MBC = 30°
Angle & Depression of clouds reflection
6 RBR =60°
Let BM =x, CM =h, NR =60 + h,
MR=60+60+h=120+h
Il n rt. &eB MC

—:tan30°='7

t X = has3 e (i)

Inrt.2eB MR

— =tan 60°

t} —— = a3

t 120 + h = ha3 1T a3 [using (i)]
+ h=60

¢ height of cloud from surface of water = (60 + 60)m = 120 m.

2.A man is standing on the deck of a ship, which is 8 m above water level. He observes the angle ¢
elevation of the top of a hill as 60° and the angle of depression of the base of the hill as 30°. Calcu
the distance of the hill from the ship and theghepf the hill.

Solution:Let x m be the distance between hill and man. The angles of elevation and depression are

60° and 30° respectively. Various arrangements are as shown in the A
figure.
Il n ri ght=taabB® A , i
- = é 3 % X Ik
h = a3x ééeéeé. . (i) 60° 4
D - B

Il n r i gh+t=tamB0B C, T 3 1
- = 8m ' 8 m

n
x = 8a3 ééee. . (ii) El
From (i) and (i), we get NN

h = 43 x 8a3 = 8 | 3 = 24 m
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CHeightof hill=(h+8) m=(24+8)m=32m
Hence, height of hill and distance of man fr
3.The angles of depression of the top and bottom of a building 50 metres high as observed from th
top of a tower are 30° and 60°, respectively. Find the height of the tower and also the horizontal
distance between the building and the tower.
Solution:In fig. Let BG be the building & TR be Tower
" XTB =30°," XTG =60°

" TBP =" XTB = 30° [alt. angles]

" TGR =" XTG = 60° [alt. angles]

| n @&aBlP30° =—
BP = TPas
|l n &TGR=+am368 =
50m
Now, T+ @8BP=GR) ?
t 3TP=TP+PR
t 2TP =BGt TP =502m =25 m 60"
Now, TR = TP + PR = (25 + 50) m. G R
Height of tower = TR =75 m.
| n &T GR°=—tta&n3 6-0=
Distance between building and tower = GR
t GR:fm = 25 a3 m
4 A bird is sitting on the top of a 80 m high tree. From a poin* p Q
on the ground, the angle of elevation of the bird is 45°. The | . —=
flies away horizontally in such a way that it remained at a ,x’ il
constant height from the ground. After 2 seconds, the angle L7 -1
elevation of the bird from the same point is 30°. Find the spe A 80 m
of flying of the bird. (Tak Rt
Solution:Let P and Q be the two positions of the bird, and let ,,;}Y":
be the point of observation. Let ABC be the horizontal line 4 »~530°}45

through A. B C
Given, The angles of elevatiocn®AB = 45° and

" QAB = 30°, respectively.

C" PAB = 45° and QAB = 30°

Also, PB=80m

Il n &ABP, we Hhave tan 45A =

t 1=—
t+ AB=80m
Il n &ACQ, we Have tan 30A =

b —==—

n
t AC = 80 a3 m
CPQ=BC=ACi AB
= 80883 = 18P (a3
So, the birid)mciomdser s 80 (
Thus, speed of the bird
= DistanceTime=8 0 ( a &isl1l) 2
=40(&a311)1 &0HBM 601000
=144 (1.732 1) km/h
= 105.408 km/h

an
w
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CASE BASED QUESTIONS (4 MARKS QUESTIONS)

1. A group of students of class X visited India Gate on an education trip. The teacher and students
interest in history as well. The teacher narrated that India Gate, official name Delhi Memorial,
originally called Alkindia War Memorial, monumentals@stone arch in New Delhi, dedicated to the
troops of British India who died in wars fought between 1914 and 1919. The teacher also said that
India Gate, which is located at the eastern end of the Rajpath (formerly called the Kingsway), is ab
138 feet 42 metres) in height

(i) What is the angle of elevation if they are standing at a distance of -

42m away from the monument?

Solution: 45

(iFind the length of the shadow cast by the India Gate if the

had

out

elevation of the Sun is at 0
Solution: 1443 m
(i) (@) The ratio of the length of the India Gate and its shadow is
The angle of elevation of the Sun is
Solution: 45
(OR)
(iif)(b) Find the length of a ladder placed 42m away frombtmeof the India Gate such thasitop
just touches the tip dhe monumen?
Solution: ~60m

2. A Satellite flying at height h is watching the top of the two tallest mountains in Uttarakhand and
Karnataka, them being Nanda Devi(height 7,816m) and S
Mullayanagiri (height 1,930 m). The angles of depressiOI_,/ i
from the satellite, to the top of Nanda Devi and ¢
Mullayanagiri are 30° and 60° respectively. If the distanc
between the peaks of the two mountam$937 km, and
the satellite is vertically above the midpoint of the distant ;

between the two mountains. 4 Sk R

()Find the distance of the satellite from the top of Nanda Mo sMullavanagis

Devi? o

Solution: 1139.4 km

(if) Find the distance of the satellite from the top of Mullayanagiri?

Solution:1937 km

(i) (@) What is the angle of elevation if a man is standing at a distance of 7816m from Nanda Devi?
Solution: 45

—

(OR)
(ii)(b) If a mile stone very far away from, makes 4&the top of Mullanyangiri mountain. So, find
the distance of this mile stone from the mountain.
Solution: 1937 km
3.A drone was used to facilitate movement of an ambulance on the straight highway to a point P of
the ground where there was an accident. The ambulance was travelling at the speed of 60 km/h. T
drone stopped at a point Q, 100 m vertically above the point P. The anal=
of depression of the ambulance was found to be 30° at a particular
instant. N i
Based on above information, answer the following questions : g Q/ \\\ ‘ \
(|) Represent the above situation with the help of a dlagram R AT

at the particular instant, (Use i
Solution: Solution: The distance between the ambulance and the acmdent 5|te is 173m

(i) (a) Find the time (in seconds) in which the angle of depression changes from 30° to 45°.
Solution: The time in which the angle of depression changes from 30° to 45° is 4.38 sec
I ————————
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(OR)
(ii)(b) How long (in seconds) will the ambulance take to reach point P from a point T on the highwa
such that angle of depression of the ambulance at T is 60° from the drone?
Solution: The time it takes for the ambulance to reach point P from point T is 6.91 sec
HOTS (HIGH ORDER THINKING SKILLS)
1.From an aeroplaneertically above a straight horizontal plane, the angles of depression of two
consecutive kil ometres stones on the opposit

that the height of the aeroplane4s———

—— Y
p

Solution:Let A be the aeroplane and its height be h km further,
B and C be two consecutive kilometres stone so that distance
BC =1 km.

Let BD = km

Then DC = (Il x) km Bé— xkm —>»D€— (1-x) km —>C
n & ABD, < km >
an—&F-=t x=— é (i)

I

t

Il n & ADC,
tan—f——=¢eé. (ii)

t h = t-anb (1
From (i) and (ii)
h = tainbd—t ek anU+t anbt) h=—+tanrUt anb

2.A spherical balloon of radius r subtends an angle 9 at the eye of an observer. If the angle of
elevation of its centre is S, find the height of the centre of the balloon.

Solution:Let O be the centre of the balloon of radius . OP =r. Let E be the eye of an observer so th
angle subtended by balloon attheeye ERSEQ = d and angl e of el eva
"OEM = 1
Let the height of the centre of balloon be hi.e, OM = h,
LetOE=d
" PEO=Z QEO -—
Now, as radius is perpendicular to the tangent at point of contact .
¢" OPE =90°

So, &«®OPE is right angled at P and &OME i s ri
Il n right —-&26P£5 sin

Il n & OME,
Si n —f=-=

I ——
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t h = r Si-nd cosec

Hence, the height of centre of the ball oon i

3.At the foot of a mountain the elevation of its summit is 45°, after ascending 1000 m towards the
mountain up a slope of 30° inclination, the elevation is found to be 60°. Find the height of the
mountain.

T
M
Dmnrph
ﬁﬂ‘
O m
F E B

Solution:Let F be the foot and T be the summit of the mountain TFH such T = 45°
Cln ri ghBTFa908 B5° =45°

Let height of mountain be hi.e., TB =h

sincé’ TFH =" BTF =45 BF=BT=h

" DFE = 30° and FD = 1000 m,TDP = 60°

Draw DEUBF and DRU BT

In right @®bEFLi=ceos FEO0OA 50043 m

Alsosin30°=—14t -= —— 1 DE=500m
CBP =DE+ BF=500m
Now TP = TBi BP = hi 500
Il n & TPD— c+o[SP:6—Me—
Now, BF = BE+EF = DP+ EF
Il n & TBF—+— ttTB n BFH4E=DP+=EF
h=—+ 500843=—==——

N n N
a 3 1 ih=1000=h(1.732 1) = 1000

h:8—:1366m
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CHAPTER T 10

In a fixed plane,
The locus of a point —p
Only one common m,ld'ls.tam fl'Dl'I"l k.l ﬁx:zd /radius N —

. B point is called 'circle'. | \ . ~
point (A) between |/ \ The fixed pointis | \ /- .
circle and line PQ. | AR e fixed pointis | 0 &epgrel 1. The tangent atany / \
Here, PQistangent | O | called the centre & -1 / poitefaciceis | |
ot pn,int Alying on \, /,e separation of \ / perpendicular to W)

the circle. Q‘---_---" points is the radius — the radius through
’ of the circle. the point of contact.
2. The length of
tangents drawn
from an external T
point to a circle
are equal.
Facts Tangent and
tangent point Theorems
Definition
1. There is no tangent 7‘“\
to a circle passing | .
througha pointlying | 0 * A p
inside the circle. N4 Two common /;ﬂ- —;\
points (A and B)/ | /\ ‘-.l
.between o )
2. There is one and only P line PQ and B}l\_% ___,/
one tangent to a circle -
passing through a point . \

o

/ . nt ircle.
[F ClrcleS/— e dre 4
lying on the cirle. | O/ \ ;7 o4
A

*,
~ T]
3. There are exactly two ~ /~ _\\\

tangents to a circle through |+ | P
a point lying outside o
pe th . gl S Trace the Mind Map l
¢ e P T, * First Level * Second Level *Third Level

GIST OF THE CHAPTER : -

(1)Introduction

(2)Tangents to a circle

(3)The tangent at any point of a circle is perpendicular to the radius through the point of contact.

(4)Number of Tangents from a Point on a Circle

(5)The lengths of tangents drawn from an external point to a circle are equal.

DEFINITIONS :-

() Circle :- A circle is a collection of all points in a plane which are at a constant distance (radius)
from a fixed point(centre)

(2) Chord :- The chord is the line segment having its two end points lying on the circumference of
the circle.

(3) Secant:- A secant to a circle is a line that intersects the circle at exactly two points.

A line PQ is called a secant

£Q

NOTE = A secant to a circle is a line where as a chord of a circle is a line segment whose end
points lie on a circle.
I ————————
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(4) Tangent to a circle:- A tangent to a circle is a line that intersects the circle at only one point.

P
A@
Q
(5) Point of Contact:- The common point of the tangent and the circle is called the point of contact.
In the above figure the point A is called the point of contact.
NOTE :- (i) There is only one tangent at a point of the circle. There are infinitely many points on
a circle, so a circle can have infinitely many tangents.
(i) The tangent to a circle is a special case of the secant, when the two end points of its
correspondinghord coincides.
(ii) A circle can have two (2) parallel tangents at the most
(6) Theorems:-
Theorem 10.1:- The tangent at any point of a circle is perpendicular to the radius through the point
of contact.
Given:- A circle with centréD and a tangent XY to the circle at a point F o
To Prove: 0 OU GO ® / AN
Construction- Take a point Q on XY other than P and join OQ. Suppos
OQ meets the circle at R : 0 |
Proof - Among all line segments joining the point O to a point on XY, tt "-\ R/
shortestone is perpendicular toXY. So, to prove that OB XY, it is N B4
sufficient to prove that OP is shorter than any othsgment joining O to <
any point of XY.
Clearly OP = OR.[radii of the same circle]
Now, OQ = OR + RQ
t OQ>O0R
t OQ>OP COP =0OR)
Thus, OP is shorter than any other segment joining O to any point of XY.
Hence, ORJ XY.
Theorem 10.2 : The lengths of tangents drawn from an external point to a circle are equal.
Given : A circle with centre O, a point P lying outside the circle and two
tangents PQ, PR on the circle from P
To Prove: PQ = PR .
Construction-=Join OP , OQ and OR / \
Proof + In ¥ PQO and/ PRO Pl o
“000 " 0'Y0 wrm[radiusis perpendicular to the tangent a o\
the point of contact ] “"“\.‘}\\ /
PO = PO [ Common side ] R~
0OQ =0R [radii of the same circle] _
Y PQOe YPRO [ by RHS congruence rule ]
PQ=PR [ CPCT]
Number of tangents from a point on a circle =
() There is no tangent to a circle passing through a point lying inside the circle.

A line PQ is called a tangent to a circle.

.

TN
T P\
'|“. \ “::,.,_,)‘i
\ A

(iNThere is one and only one tangent to a circle passing through a point lying on the circle.

I ——
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(iif) There are exactly two tangents to a circle through a point lying outside the circle.

(7) Length of the tangent: The length of the segment of the tangent from the external point P and
the point of contact with the circle is called the length of the tangent from the point P to the circl

(8) In right triangle OPQ", § 0 0 w Tl 0'QBMQO T £ 6 QEME Q

(GO OO0 00 @oo OO0 00 @oo GO 00
(9) In thegivenfigure TP, TQ are two tangents drawn from an external point T.
P

L o]
Q
() TO bisects angle PTQ and angle POQ "WYOT OO0 pyT
MULTIPLE CHOICE QUESTIONS(1 MARK QUESTIONS)

(UTwo parallel lines touch the circle at 2poi

then AB is equal to

(a5 cm (b) 8 cm _(c)10cm (d) 25 cm

Ans) (c)Area of a circle 2 i ¢ U + 1 vwdDistance AB=10cm

(2) In the given figure PQ is tangent thén POQ +1 QPO is 3
(2)180 (b) 42 (c) more than 90 (d) o
Ans)(d) We know that a radius is perpendicular to the tangent at the point of cont

SO VU0 WT
INYO 0 BB YD @01 QOARDHA " 000 wm

(3) In the given figure, ABC is circumscribing a circle, then the length of BC is
(@ 4 cm (b) 8 cm (c)9cm (d)5cm
Ans)(c)
The lengths of the tangents drawn from an external point to a circle are equal.
BN=BL=4cm ,AN=AM=3cm ,CL=CM=8=5cm
BC=BL+CL=4+5=9cm.

(4) In the given figure, a tangent has been drawn at a point P on the circle centred at O.

If” TPQ= 110 then” POQ is equal to Q
(@) 110 (b) 70 () 140 (d)55° (
Ans) (c)We know tha) OU"YOh" GO0 pp T WM ¢ T
Since, OP=0Q ,s6 000 "000 ¢m =L
By ASPofatriangle 0 6 O pyYm ¢m T PYM TN PTT
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(5)In the given figure, PQ and PR are tangents to a circle centred at QPR=358 then” QOP is
equal to

(@) 72.% o N (b) 73.%° (0 139 (d) 148
Ansa) "0 0Y " O0O0'Y puyTr, "O00Y pyYymou pTUL

PO bisect§ 0 0 'Y so 000 -"00'Y X @&
(6)If perimeter of given triangle is 38 cm, then length AP is equal to A
(a)19 cm (b) 5cm (c) 10 cm (d) 8 cm /
Ans) Let AP = AQ =X P[,;i e

2x+12+16=38cm 2x = B&8 =10 cm X==5cm

(7)In figure, AP, AQ and BC are tangents to the circle. If AB =5 cm, AC =6 cm an
BC =4 cm, then thkength of AP (in cm) is

(@) 15 (b) 7.5 (c) 20 (d) 30
Ans)b) AP + AQ = Perimeter o¥d 6 § AP = % (Perimeter &f6 6 § = 7.5 cm

(8) If two tangents inclined at an angle 60° are drawn to a circle of radius 3 cm, then
length of each tangent is equal to

(a) (3/2)&3 cm (b)
AnsYd)OP bisects 5 0 6+ "6 00 — om, InrtYO 6 AdT — =

b= — t+ 00 oMocm

(9)In the figure below, PQ is a chord of a circle and PT is the tangent at P sUcQ &t 60°.
Theri” PRQ is equal to

(a) 135° (b) 150° (c) 120° (d) 110° a
Ans) (c)From the given; QPT =60° and” OPT = 90° ‘
Thus,” OPQ = OQP = 30°, i.e’, POQ = 120°. R
Also,” PRQ =- x refleX’ POQ, reflex POQ = 3609 120° = 240° L5

Therefore, PRQ =- x 240° = 120°
(20)In the figure, PQL and PRM are tangents to the circle with centre O at “~
points Q and R, respectively and S is a point on the circle such that
" SQL =50° and SRM = 60°. Theh QSR is equal to
(a) 40° (b) 60° (c) 70° (d)8o° °
Ans)(c) From the given,
" 0SQ £ 0OQS =90r50° = 40°
and © RSO = SRO =909 60° = 30°
Therefore, QSR = 40° + 30° = 70°.

ASSERTION REASON BASED QUESTION

DIRECTION : In the following questions, a statementaisertion (A) is followed by a statement of
Reason (R).Choose the correct option
(a) Both assertiorfA) and reasofR) are true and reas@R) is the correct explanation of assert{@)
(b) Both assertiofA) and reasofR) are true and reas@R) is not the correct explanation of
assertior(A)
(c) Assertion(A) is true but reaso(R) is false.
(d) Assertion(A) is false but reasofR) is true.
(1) Assertion(A): If length of a tangent from an external point to a circle is 8 cm, then length of the
other tangent from the same point is 8 cm.

Reason(R):length of the tangents drawn from an external point to a circle are equal.

Ans) (a)

I ——
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(2) Assertion(A): The length of the tangent drawn from a point at a distance of 13 cm from the
centreof a circle of radius 5 cm is 10 cm.
Reason(R) A tangent to a circle is perpendicular to the radius through the point of contact.
Ans) (d)length of the tangent = 12 cm
(3) Assertion(A): PA and PB are tangents drawn from an external point P to a circle with centre O
such that APB = 40°, theih AOB =170°.
Reason(R) The angle between the two tangents drawn from an external point at a circle are
supplementary to the angle subtended by the line segments joining the points of contact at the
centre.
Ans) (d)
(4) Assertion(A): If the radius of a circle is 5 cm then the distance between parallel tangents is
10 cm
Reason (R): The radius of a circle is perpendicular to the tangent at the point of contact.
Ans) (b)
(5) Assertion (A): If two tangents are drawn to a circle from an external point, then the angles
between the tangents and the chord joining the points of contact are equal.
Reason (R):The tangents drawn from an external point to a circle are always equal in length.
Ans) (a)
(6) Assertion (A): The tangents drawn at the ends of a diameter of a circle are parallel.
Reason (R) The angle between the tangent and the radius at the point of contact is 90°
Ans) (a)
(7) Assertion (A): In the below figure, AB and CD are common tangents to circles
which touch each other at D. If AB = 8 cm, then the length of CD is 4 cm.
Reason (R):The tangents drawn from an external point to a circle are alwa
equal in length.
Ans) (a)
(8) Assertion(A): If PA and PB are tangents drawn from an external point P to w
circle with centre O, then the quadrilateral AOBP is cyclic.
Reason(R) The angle between the two tangents drawn from an external point at a circle are
supplementary to the angle subtended by the line segments joining the points of contact at the
centre.
Ans) (a)
(9)Assertion(A): In figure, PA and PB are tangents drawn from an external  «_

A
point P to a circle with centre O such th&PB = 40°. If C is a point on / 4:’\\;\3- _
the circle, thefit ACB = 70°. o 0 | a-e
Reason (R):The angle subtended by an arc at the centre is double to the \ N L
angle subtended by it at any point on the remaining part of the circle & 8
Ans) (a)

(10AsserA itoamnngent to a circle is perpendicul a
ReasTome | engths of tangents drawn form an
Ans)(b)

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS )

(1) In figure, a circle touches all the four sides of a quadrilateral ABCD whose sit ~__—°
are AB=6 cm, BC =9 cm and CD = 8 cm. Find the length of side AD. * f

Ans)AD+BC=AB+DC AD=5cm A )'
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(2) In the given figure, if AB= AC, prove that BE = EC.

Ans) Giventhat AB=AC AD+DB=AF+FCt AD+DB=
AD + FC (tangents from an external point are equal) F
DB = FC+ BE = EC (tangents from an external point are equal)

(3) In figure if " ATO = 40°, find" AOB.
Ans)" 0 Y6 ¢t Tt Yym, "0006 pyYTm Ym PN

(4)In figure, common tangents AB and CD to the two citcland0 intersect
at E. Prove that AB = CD.

Ans)EA=ECandEB=Eb 00 OO0 O06 OOt 66 00O

(5) In given figure, AB is the diameter of a circle with centre O and AT is a tang
If © AOQ =58°, find ATB.

Ans) 660 -QLU Y ¢
"TO00Y T "O0YO pYT WM W @Qp

(6) In the given figure, PA and PB are two tangents drawn from an external poin
a circle with centre @nd radius 4 cm. If PAJ PB, then find the length of each

tangent.
Ans) Join CA and CB , then CAPB is a square. PA=PB =4 cm.

(7) Two concentric circles are of radii 7 cm and r cm respectively, where r > 7 cm . A chord of the
largercircle, of length 48 cm, touches the smaller circle.

Find the value of r.
Ans)AC=BC=24cm, By using Pythagoras theorem, OA =r=25cm

(8) In the given figure, PQ is a tangent at a point C to a circle with centre O. If A
is a diameter aidCAB = 30°. Find PCA.
Ans)JoinOC, OA=0C "000 "000 o™
"060 WM oM QT

(9) In figure, CP and CQ are tangents to a circle with centre O. ARB is another
tangent touching the circlat R. If CP = 11 cm, and BC =7 cm, then find the lenc /

of BR.
Ans)CQ=CP=11cm CB+BQ=11cm CB+BR=11cm

BR=11cmi 7cm=4cm.

(10) Find the perimeter (in cm) of a snunare

Ans) Radius = R
AB=a+a=2a / '\
¢ Perimeter = 4(AB) =4(2a) =8acm \ /

-
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SHORT ANSWER TYPE OF QUESTIONS (3 MARKS QUESTIONS)
(1)Two tangents TP and TQ are drawn to a circle with centre O from an external point T. Prove tha
" PTQ= Z OPQ. P

Ans) Let PTQ =x , Now, TP =TQ. So TPQ is an isosceles triangle. T '\-.\ \‘-.
Therefore; TPQ =" TQP = %2 (1807 x) = 90°1 ¥2xand” OPT =90° 1~ [ | Y )
" OPQ = OPT-" TPQ =90% (90°7 %2x) =% x =% PTQ, ™~ 't.\ /

“ PTQ =2 OPQ N

(2) In a right triangle ABC, righéingled at B, BC = 12 cm and AB =5 cm. Calculate the radius of the
circle inscribed in the triangle (in cm).
Ans) AC =13 cm, (By Pythagoras theorem)
Area of &ABC = Area of &AOB + a
60 =r(AB + BC + AC)
60=30r r=2cm

12¢em

U]

(3) In the figure, AP and BP are tangents to a circle with centre O, such that
AP =5 cm and APB = 60°. Find the length of chord AB.

Ans) PA = PB é[Tangents drawn from
t © PAB =" PBA =" APB =60°
CAPAB is an equilateral triangle
Hence, AB = ¢AlPsides offan eguiate¥al triangle are equal]

(4) In the figure, a circle is inscribed in a triangle PQR with PQ =10 cm, QR =8cmand PR =12 c
Find the lengths of QM, RN and_P
Ans) LetPL=PN=xcm,QL=QM=ycm, RN=MR =zcm

PQ = 10 cm = x + vy 10 e(i) ,
PR = 12 cm = Xx + z 12 é(iii
By adding (i), (ii) and (iii),
2X+2y+2z2=10+8+ 12+ 2(x+y+2)=30
t X+y+z=15 + 10 + z = 15 é [From (i)]

Cz=15i10=5cm,y=3cm,x=7cm

QM= 3cm, RN=5cm and PL = 7cm
(5)A corporation of Amaravathi city has allocated a parallelogram ABCD shaped land to construct
circular cricket stadium touching all the sides of ABCD to BCCI. Show that ABCD is a rhombus anc
find its area if AC = 2.5 km and BD = 3.2 km.

Ans) ABCD is ab 9™

D R c
AP=AS, BP=BQ , CR=CQ , DR =DS][Byknown theorem]
By adding the above we get AB+ DC =AD+BC0 6 ¢O0 O s
t 06 060 Q
Therefore , ABCD is a rhombus. A s B

Area of rhombus = O i ¢ QO VOGO Q¢ ¢ w@ddhog Ti Qa8

(6) In figure, there are two concentric circles, with centre O and of radii 5 cm A

3 cm. From an external point P, tangents PA and PB are drawn to these '

circles. If AP = 12 cm, find the length of BP. 0»
Ans) Join OA , OB and OP

By Pythagoras theorem , OP = 13 cm . BRo=¢ ww Vip @ ®TVip Ticm.
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(7) In the below figure, find the actual length of sided GTP

Ans) By using Pythagoras theorem ,GPOT?+ TP> wegetw pw 00 T
By solving the equation we get x = 11 and x = 3 (rejected)
OP=13cm, OT=5cm , TP=12cm

(8) In the given figure TAS is a tangent to the circle, with centre O, at the point OBA = 32,

find the value of x and y.

Ans)" 060 "000 0¢; W WM ¢ LY
W —-X"00B=vy

(9)If AB is a chord of a circle with centre O, AOC is a diameter and AT is the
tangent at A as shown in Figrove that BAT =" ACB
Ans) 666 wMWE ORI Q& DdQ Gva'Q
"000 wm "'66&'888p “T00Ywm T608 g
From (1) and (2)we getd 0 "Y" 0 0 0 e
(10) At one end A of a diameter AB of a circle of radius 5 cm, tangent XAY is drawn to the C|rcle
Find the length of the chord CD parallel to XY and at a distance 8 cm from A.
Ans) A chord CD is drawn which is parallel to XY and at a distance of 8 cm from A.
Now,” OAY =90°
[ ¢ Tangent at any point of circle is perpendicular to the radius through the point of contact]
Now, in right angled a&OEC,
OC? = OF + EC? [By Pythagoras theorem] EC?>= OC*i OF?
t ECC=5%7 32
t EC?=2519=16

t EC=4cm
CD=2xEC + CD=2x4 + CD=8cm
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

(1) (a) Prove that the lengths of tangents drawn from an external point to a cirrle

are equal. (3M) T \

(b) I n figure, @&ABC is circumscrib,

Ans) (a) proofilready given in the gist of lesson | &
() BP=BR=3cm and CP=CQ=il4=7cm KR \
BC=7+3=10cm. "

(2)(a) Prove that the radius of a circle is perpendicular to the tangent at the point of contact. (3M)
(b) In figure, AB is a chord of the circle and AOC is its diameter such th@B = 50° If AT is the
tangent to the circle at the point A, then finBAT.
Ans) (a)proof already given in the gist of lesson i\

(b)” ABC =90°

| n a&ATMAB+" B+" C=180°[Angle sum property]

t 7 A+90°+50°=180°+ © A+140°=180° + " OAB =40°

L
F

" BAT =90°- 40° = 50° A T
(3) In the figure, a @&@ABC is drawn to circun
and DC are respectively of | engt Rshendindthm and

lengths of sides AB and AC.
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o Y.
IB K/ . X R
B . C BL & = C
€ >€ > € 6cm >€— 9cm —>
6cm 9cm
Ans) Given: OD=3cm; OE=3cm; OF =3cm
ar (®ABC)2 = 54 cm

Join : OA, OF, OE, OB and OC
LetAF=AE=x, BD=BF=6cm , CD=CE=9cm

CAB = AF + BF = x + 6 é(i) AC = AE + CE
e(iii)
|l n a&ABC,
Area of @=KBCGFvBa]lcm ar (aeABC) = ar ( «B
x=3 , AB=9cm and AC=12cm.
(4) In figure, two equal circles, with centr
circlewi t h centr e ONj atcirclawithdere O,sattteangent t o t h

point C. OND WG Fipdeheypaienoi+——cC ul ar t o
Ans) 0@ “"000 wm w& QO@ " 00 gcommon angle)
Yo Ox Y060 — —

(5)A circular region is inscribed in a triangular boundary as shown in
figure. Each boundary of triangular part is act as tangent to the circle,
where O is centre of circle and QIBC. Answer the questions based on
above

(a) What will be the radius of the circle, if BD = 24 cm and OB =25 cm? ¢ o c

(b) Determine CD, if OC = 26 cm.

(c) As AB and AC act as tangents to the circle at E and F and AE = 8 cm, then

what i1 s the perimeter of @&ABC.
(d) Determine area of @a&BOC.
(e) What is the area of a&ABC?

Ans) (a) By Pythagoras theorem, OD =7 cm.
(b) CD? = 676i 49 = 627 crAit+ CD = 25.04 cm
(c)AsBD=BE and CD=CF BE=24cm
CF=25.04cm AE=AF=8cm
Peri meter of &ABC = AB + BC +
= (AE + BE) + (BD + CD) + (AF + FC)
=(8+24) + (24 + 25.04) + (8 + 25.04) =32 + 49.04 + 33.04 = 114.08 cm
(d) Ar ea -oBCxEDGC (4%04)x7=171.64chn

(e) AreaofYABC=-1 (Peri meter of &ABCN40B)x7adi us of

= 399.28 crh
CASE BASED QUESTIONS( 4 MARKS QUESTIONS)
(1) A student draws two circles that touch each other externally at point K with
centres A and B and radii 6 cm and 4 cm, respectively as shown in the
figure.
(lHow many common tangents can be drawn, if two circles touch extern o
(i) Find the length of XY - k .

. . LN 6cm A 4cmp Y Q
(iii) (a)Find th(%zl;m of the areas of two circles (Lseo® t M
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(b)Find the length of PQ
Ans) (i) 3 tangents

()20 cm

(ii)(@) Sum of the areas =Y i oPTOP PO OP TOLC p P Yo &

OR
(b) PA=10cmand QB =5 cm (by Pythagoras theorem)
PQ=PA+AB+QB=10+10+5=25cm

(2) The picture given below shows a circular mirror hanging on the wall with a cord. The diagram
represents the mirror as a circle with centre O. NA and NB are tangents to the circle at A and B
respectively such that NA=30cmdand 0 6 ¢ T
Based on above information answer the following

()Find the length of AB
(i)Findm 6 0 6
(ii) (@) Find the length of ON i
(OR) /M F
: . . A B

(a) Find the radius of the mirror. ~ —
Ans) (Y InrtY6 0 H 600 om H S —

OAdn — = — 60 pwomwaand AB = 2043 cm.
i) "000 pgqgm

(i) @) & oin — L —
00 - ¢ to cm

(OR)
OO V0 60 pegmnmnunonm VO pHwond

(3) The discus throw is an event in which an athlete attempts to throw a discus. The athlete spins &
clockwise around one and a half times through a circle, then releases the throw. When released, t
discus travels along tangent to the circular spin orbit.
In the given figure, AB is one such tangent to a circle of radius 75
Point O is centre of the circle ahd\BO = 30°. PQ is parallel to OA
Based on the above, information:
()Find the length of AB.
(if) Find the length of OB.
(i) (a) Find the length of AP.
(OR)
(ii) (b) Find the length of PQ.
Ans: (i) use tan 30ratio then AB = 78lo cm
(ii) use sin 38ratio then OB = 150 cm
(ii(a) QB = 1501 75 =75cm Q is mid point. of OB Since
PQ || AO therefore P is mid point of AB ' Q

AP = 37.%locm
(iii) (b) QB = 15Gi 75 = 75 cm. il
Yo 0B Y50 6d di "Qa Qi di RO bv—

— = 00 —cm.
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HOTS(HIGH ORDER THINKING SKILLS)
(1) In two concentric circles, the radii are OA=r cm and OQm6as shown in the figure. Cho@iD
of larger circle is a tangent to smaller circle at Q. PA is tangent to larger cifels=16cm and

OP=20cm, find the lengtiCD. _ _ )
Ans)i ¢TI poe=144 i pawd 00 1 paa \
r——/l--w P

DQ?=OD?T OQP= 1441 36 =108 DQ=6&/ccm 60 p ¢lo cm. YA
[

\
(2) In the following Fig, BOA is a diameter of a circle and the tangent P
point P meets BA extended at T. “IPBO = 30°, then find PTA . TN

Ans) As” BPA =90°, OBP = OPB = 30°, PAB =" OPA = 60°. [z & \ O
Also, OPU PT. Thereforé, APT = 30° and PTA = 60° 30° = 30°. B9 1A T

(3)If a, b, c are the sides of a right triangle where c is the hypotenuse, prove that
the radius r of the circle which touches the sides of the triangle is given by

Ans) : Let the circle touches the sides BC, CA, AB of the right triangle ABC

D, E and F respectively,

where BC = a, CA=b and AB = c (see Fig.). Then AE = AF and BD = BF. 5

Also CE = CD =r.[ OECD is a square]

e, bir=AF, air=BForAB=c=AF+BF=br+air
c=a+hbi2r 2r=a+bic

This gives i

(4) In the followingFig. AB and CD are common tangents to two circles of unequal radii. Prove that

AB = CD.

Ans) Produce AB and CD to intersect at P. / T 5

PA=PC and  PB=PD
06 06 086 00 88 80

D

(5) In the figure, tangents PQ and PR are drawn from an external point P
circle with centre O, such thatRPQ = 30°. A chord RS is drawn parallel to

the tangent PQ. FiIndRQS.

Ans) Join OQ and OR 30°,

PR=PQ O O® 0YD "00'Y xu 9) P
YOO pum TOTYY-"00Y xu
SR 00

YYD T00Y X u 6 asERnE QAEOYQR0 | E i U Qi i
INYO "YR'YOYpym "0YY YY0 pympum om
"YOYoT
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CHAPTER : 11
AREAS RELATED TO CIRCLES

MIND MAP :
Areaof Sector
/ 0 \\ Length of arc
f ' |
Area =— xareaof circle| /& | I [
/ =—x
31;:)" A W circumference
= f 1}
Area Pl e k,_hr,,aﬂ = Zx -
Area = 21 '
=g Formula
Meaning
,\-{eanmg ﬁ_j_w Partion of r/f Mnjgr\\\
“Major ™ . _— \
Poionofthe | Seor \ bedralarteion | gy
circular region enclosed | hord and th \ /
by two radius and the | / c;r:e:}:o:;ing :n \,\?{
corresponding arc 1 Minor Segment
Minar Sector
Sector of
acircle
. Segment ’\
Formulae Circle
+ Circumference = 7 X diameter = 2nr Formula
/' Y Area = Area of the corresponding sector =
A=t | g Ar;a of the corresponding triangle
\ / = —X -
\__/ v nr = area of JOAB

ce the Mind ip

* First Level * Second Level  *Third Level

GIST OF THE LESSON :-

(1) Introduction to a circle and its related terms

(2) Central angle or angle of a sector

(3) Minor Sector (or a Sector) and Major Sector of a circle
(4) Finding the area and perimeter of a Sector

(5) Length of an arc of a sector

(6) Area of minor segment and major segment

DEFINITIONS : -
(1) Arc :- A continuous piece of a circle is called an arc of a circle
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(2) Chord : A line segment whose end points lie on a circle is called a chord of a circle.
(3) Central Angle- An angle subtended by an arc at the centre of a circle is called its central angle.
(4) Sector of a circle-:The portion (or part) of the circular region enclosed by two re Q
and the corresponding arc is called a sector of the circle Major
TH06 —QDOA QR OMECAE DHE BB QDO £ |

06 0RO aVRE QRO QO MO Qi 8H A Q
060 ®Lba OOQEQE QOO ¢ i
60 QOO OER LB Qoo £ i

(5) Segment of a circle The portion (or part) of the circular region enclosed betwe
a chord and the corresponding arc is called a segment of the circle
6 0 &6d Qe E N'QAOEH 6QQa BENOQ O Q
6 0 6Q O a GOMOE 0 Q4 B &6 Qi 8 a Q

Major
Segment

(6) Quadrant of a circle Onei fourth of a circle is called a quadrant of a circle. A
The shaded portion AOB is called a quadrant of a circle. The central angle of a

guadrant is 90

FORMULAE : -
S.No. | Name Figure Perimeter Area
1 Circle ¢t g Q “q
2 Semi- Circle / \ “1 d P. |
Af 2 ‘I.' c ¢
r f
3 Quarter of a Py i P
circle C T
_ , h Sum of the lengths P
4 Right Triangle of 3 sides c WQ
b
Equilateral Vio
> Triangle 3a K
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r
Length of an Arc (I) | _— p
6 Sector of a r / PR — 1 0Y =di
Circle S -— ¢ gom G
L~ Perimeter =I +2r
oo - — i
7 Major Sector ~ \ L (— ¢ 1 « o9n—
OQT
S t f Major Segment o ‘ o _ (_ “ I
8 _eglmenoa ey cii GE o
circle pyTm ¢ |(-i OB}
9 Area of major segment = Area of a circleArea of minor segment
10 Number of rotations made by the wheel of a car=
11 1 kmhr=—" ——
12 1km=1000m and 1hr = 3600 sec
Minute hand : 60 minutes =360 pa Q¢ 6 0¢Q and
13 Hour hand : 12 hours =369 720 minutes =36® 1 minute = - = half degree

NOTE :- In the following figure, if — @ 11, then the¥0 & ds equilateral and

AB =r

If — w Ttthen the sector OAPB is a quadrant ¥6dd s a right triangle.

Major Segment

MULTIPLE CHOICE QUESTIONS(1 MARK QUESTION 9)

(1) In a sector of a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. The length

the chord is:
(a) 20cm
Ans) (b) 21 cm

(b) 21cm

(c) 22cm

(d) 25cm

Solution: If the central angle is 80then the triangle is equilateral. The length of the chord is
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equal to itsradius
(2) The perimeter of the protractor if its radius 7cm is
(a)22 cm (b) 14 cm (c) 36 cm (d) 154 cm
Ans)(c) 36 cm
Solution: Perimeter of the protractor'=i ¢i =(— QX COX CC PT O@A

(3) In figure, three sectors of a circle of radius 7 cm making angles of 60°, 80° and 40° at the centr
are shaded. The area of the shaded region is

(a) 154 cri (b) 77cr? (c) 120.5 crh (d) 180 crd J’
Ans) (b)77 cm :,«
Solution- Area of shaded region=—— "1 -W—X7x7=77crh 'ﬂ'

(4) The perimeter of a sector of circle of radius 3.5 cm and sector arfgke 60
(@ —cm (b)— (c)11cm (d) 22 cm
Ans) (c) 11 cm
Solution: Perimeter of a sector = Length of an arc of a sector +2r 2(3.5) =—+ 7

=— P Mma
(5) If the circumference of a circle and the perimeter of a square are equal, then
(a) Area of the circle = Area of the square
(b) Area of the circle > Area of the square
(c) Area of the circle < Area of the square
(d) Nothing definite can be said about the relation between the areas of the circle and square.
Ans) (b) Area of the circle > Area of the square
Solution = According to the given condition,

¢C‘i T 1 —
Area of a circle = i — & , Areaofasquare Area of the circle > Area of the
square
(6) In the fig, O is the centre of a circle. The area of sector OABPakthe area of the circle. Then
X is
(a) 50e c) 100e (b) 7
Ans) (c) 106

H . 11 i »n \ b
Solution : — “1 —“i W —OOET QO P B
(7) In a circle of radius 14 cm, an arc subtends an angle of 30° at the centre, the le..J.>
of the arc is

(a) 44 cm (b) 28 cm (c) 1l cm — (@
Ans) (d) — cm
Solution : — WCO— AP T —OA

(8) The difference of the areas of a minor sector of anglé di2dits corresponding major sector of a
circle of radius 21 cm, is

(a) 496¢n? (b)462 cm (c) 346.5 cri (d) 693 cmd
Ans) (b) 462 crh
Solution : — M“1i — 1 C@CC TORQA

I ——
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(9) The length of the minute hand of a clock is 14 cm. The area swept by the minute hand in 5
minutes is

(a) 153.9 cm? (b) 102.6 cm?2 (c) 51.3cm?2 (d) 205.2 cm?2
Ans) (c)51.3 crh
Solution : — &®“1i — VP0G
(10) The area of the segment PAQ is
(a—("+2) ;-1 2)
(c)— (" +1) (e (T 1)

Ans) (b)—(“T 2)
ASSERTION AND REASON BASED QUESTIONS

DIRECTION: In the following questions, a statementAafsertion (A) is followed by a statement of
Reason (R).Choose the correct option
(a) Both assertiofA) and reasoliR) are true and reasdR) is the correct explanation of assertion
(A)
(b) Both assertiofA) and reasofR) are true and reasdR) is not the correct explanation of
assertion(A)
(c) Assertion(A) is true but reaso(R) is false.
(d) Assertion(A) is false but reasofR) is true.
(1) Assertion (A): A horse is tied to a peg at one corner of a square shaped grass field of side 15 m

means of a 7 m long rope. The area of that part of the field in which the horse can graagis.

Reason (R) :Area of the quadrant=— "~ ?

Ans) (a)

(2) Assertion (A): A boy is cycling such that the wheels of the cycle are making 70 revolutions per
minute If the diameter of the wheel is 20cm, then speed of the cycle is 88 m/minute.

Reason (R):Total distance travelled by the wheel =@ =~ r

Ans) (d) The distance travelled = 4400 cm =44 m

(3)Assertion (A): If a wire of length 22 cm is bent in the shape of a circle, then area of the circle so
formed is40 cn?

Reason (R): Circumference of the circle = length of the wire

Ans)(d)

(4)Assertion (A) : If circumference of two circles are in the ratio 2 : 3 then ratio of their areais 4 : 9
Reason (R): The circumference of a circle2s” and its area i8 "> r

Ans) (b) R=2x and r=3x Ratio of areas =4 : 9

(5) Assertion (A): In a circle of radius 6 cm, the angle of a se6tr Then area of sectis p

cn?

Reason (R): Area of circle with radius r is 7

r

Ans) (b)
(6) Assertion (A): If a square is inscribed in a circle, then the ratio of the areas of the circle and the
squareis”™ : 2

Reason (R):If a square is inscribed in a circle of radius 'r' the diameter of circle is the diagonal of
square and ratio of the areas of the circle
Ans) (b)

(7) Assertion (A): If the sector angle is 18then the area of a sectori$ i
Reason (R): If the sector angle is 18Qhen the sector becomes a semicircle

I ——
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Ans) (a)
(8) Assertion (A) : If the sector angle is 8@hen the ratio of the areas of sector to a circle is 1 : 4
Reason (R): Onei fourth of a circle is called a quadrant
Ans) (b)
(9) Assertion (A): If the circumference of a circle is doubled, then its area is doubled.
Reason (R): The area of a circle of radius r‘is
Ans) (d) as when we double the circumference area is quadrupled.
(10) Assertion (A) :The area of the largest triangle that can be,inscribed in a semicircle of radius r ¢
is 1 cn?
Reason (R): Circumference of a circle is“2i
Ans) (b)
VERY SHORT ANSWER QUESTIONS (2 MARKS QUESTIONS)
(2)Infig, OABC is a square of side 7 cm. If OAPC is quadrant of a awtlecentre O, ¢ >
find the area of shaded region. %
Ans) Area of shaded region = Area of a sqliafgea of a quadrant %
=497 38.5=10.5crh  —
(2) Find the area of a quadrant of a circle whose circumference is 44 cm.

Ans)2°1 TT 1 xwd 01 GO 0600QI 0t o®na

(3) Find the area of a sector of a circle of radius 5 cm, if the corresponding arc length is 3.5cm.
Ans ) Area of a sector =M Q EGD &1 @ O'QQO-IDo® ML Y& ud G
(4) Shown below is a semicircular sheet of paper with centre O which i<

folded in half. A square of length 5 units is cut from it. What is the are
of paper left.

Ans) Radius of semicircle =/& units
Area of paper left out = 2[Area of a quadraritrea of a square |

=2[-“"¢uv Cquv

=25¢ ¢ sqg.units.
(5) The area of the sector of a circle of radius 10.5 cm is 69*3Find the central angle of the
sector.

Ans)— ®“Ii Qo & — XC

(6) A sector of 58 cut out from a circle, contains area of 17.6cRind the radius of the circle.

s \ 8 \ ¥
Ans) — w“i p B l _— | pwa

belowWhat i s the area of the shaded par

Ans) Central angle =— ¥ ¢, Area of the shaded part = 2 X area of a sector

=2X — @ O¢ v=10 ®a
(8) In the given figure ABCD is a trapezium, find the area of the shaded region. L
(Use* 0@ 1)
Ans" 6 0 0O pyYmoem pcCT
Area of shaded region=0o® Ww 0P WO B q G 8

I ——
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(9) The sum of the radii of two circles is 11cm and the difference of their circumference is 44cm.

Find the radii of the circles.

Ans) Let the radii of two circles be R and r suchthatR >r, R +r-=4%--—---- (2)
¢‘"Yc¢i 1Tt Y i Tt Y 1 X C

Adding (1) and (2) we get, R=9cmandr=2cm

(10) The circumference of a circle exceeds its diameter by 45 cm. Find the radius of the circle

(use® o1

Ans) Let the radius be r cm

¢“i ¢ tu ¢ p TU 1 — pROA
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
(1) Reeta made some designs for class room display board decoration as shown a2
PQ and AB are respectively arcs of two concentric circles of radius 7 cm and 3.5 ‘kji/@
with centre O. If POQ =36, find the area of shaded region. ¥

Ans) Area of the shaded part = Area of sector ORQea of sector OAB = 9.625 ¢ém

(2) Ram has a square field circumscribing a

Is this statement true or false? Give reasons for your answer. o <
Ans) Side of square = Diameter of circle x AB = 2a /
So, the perimeter of square =4 x AB = 4 x 2a = 8a cm
Hence, the given statement is true. \ /

(3) In the given figure, arcs have been drawn with radii 14 cm each and with d&n@emnd R. Find
the area of the shaded region.
Ans) — — — =180°[Int. s of¥]

Area of shaded region=— ® — X 14 X 14 = 308 crh

(4) The perimeter of a sector of a circle of radius 5.7m is 27.2m. Calculate:
(i) The length of arc of the sector in cm. (ii) The area of the sectordcamect to the nearest ém
Ans) (i) Perimeter of a sector = length ofana ¢ g &
aQERGDENT OC R PR p WA p &FOp MAA p U YT
(i) Area of a sector = (& ‘QENED &01 @ - Op @OV T Brad = 450300 crh
(5) In a circle with centre O and radius 5
sector AOB. (Usé¢ o 1

Ans)DrawOMUS6 6 OED OO — "HO00 om

0006 pgm ﬁ
el

)
2

n

Area of sector AOB =— Qo TOC U ¢ @ Y04 A

(6) The figure below is a part of a circle with centre O. Its area+s* cn? and
the 10 sectors are i dentical . Fin I

Ans) 10 X area of a sector =—* D¢ ¢ T — “ <

I =p®

KVS ZIET MYSURU : CLASS 10 MATHEMATCIS 2025-26 100

G




(7) Find the area of the shaded field shown in the given figure.
Ans) Rectangle 1=8m Circles 61 4=2m

b=4m
Area of shaded region = Area of rectangle + Area of semicircle

S " P—

=(8X4)+-“Ii o¢ ¢ &

(8)A pendulum swings through an angle of @hied of a right angle and describes an arc 8.8 cm in
length. Find length of the pendulum.
Ans)— o Tt QEQRED &1 IO ah | e
P2 pa@dds

(9) Sneha had a rectangular tablecloth with one side measuring 30 cm which s
wanted to keep oher circulartable of radius 25 cm. After keeping it on the table,
she realised that the corners of thielecloth justouched the edge of the circular
table as shown in the figurgind the area of the table not coveredthg tablecloth.
Show your steps with valid reasons. (Note: Use3.14.)
Ans) Diagonal of the rectangle = Diameter of the circle = 50 cm.

(Length of the rectangl&¥ 25007 900 = (40% = 40 cm

Area of a circle = 1962.5 ¢m and Area of rectangle = 1200 ¢m

Area of table not covered by towel = 1962.5200 = 762.5 cih

(10) A cow is tied at one of the corners of a square shed. The length of the rope is 22 m. The cow ¢

only eat the grass outside the shed as shown below. What is the area that the «

graze on? Show your steps.(Give the answer in terrhy of

Ans) Total area = 3 quarters sectors with radius 22 m + (2 x quarter sector with
radius 2 m)

=-" WC (¢ ¢ ¢ w-

DCWC =00 ¢ ocoeba

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
(2)A farmer has a field in the shape of a trapezium ABCD with2®B, AB = 18 cm, DC =32 cm
and distance between AB and DC is 14 cm. If in 4 corners (arcs) of equal radii
7 cm with centres A, B, C and D have been drawn and grow different type:
flowers, and in the remaining (shaded region) area he planned to grow wh
Find the area of thedid in which flowers and wheat can be grown. '
Sol) Area of the field in which wheat can be grown =

Area of a trapeziur Area of 4 sectors

Area of a trapezium =X (AB + DC) X 14 =- X 50 X 14 = 350 crh

Area of flower bed (4 sectors)}=— O —OXOX pLOG
Area in which wheat can be grown = 35054 = 196 crh

I ——
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(2) A child has made a design as shown in the figure. She has painted grey colour in the shaded
portion where a circular arc of radius 6 cm has been drawn with vertex O of a
equilateral triangle OAB of side 12 cm. Other than the shaded portion paintec

white colour. Find the area of tigeeyand white coloured areas. (Ude

PXohEQ 0B
Ans) Area of the design painted with white colour = Area of triangle OAB

Area of triangle OAB A % 122 = 62.352 crh
Area of design painted with grey colour = Area of major sector

Area of major sector =— MoP W0 ¢ WB W a
(3) An elastic belt is placed around the rim of a pulley of radius 5 cm as
shown in the figure. From one point C on the belt, the elastic belt is pullec
directly away from the centre O of the pulley until it is at P, 10 cm from thi C
point O. Find the lengtbf the belt that is still in contact with the pulley. Alsc °'"/

find the shaded areflUsen = 3.14 and/ic p& o X
Ans) In right triangle OAPAT-6 — -  — 60°

"000 pgm  reflex 0006 ¢TI T
the length of the belt that is in contact with the pulley =
— DCOOP WL ¢ Boavd
Lengthof PA=Ho®a 0 6
Area of PAOB = 2 X area of0 6 U= 25/i0 = 43.25 crd
Area of OACB =— QM0 1OC U ¢ @ 0 &

Area of shaded region = 43.226.17 = 17.08 ch

(4) In Figure, an equilateral triangle has been inscribed in a circle of radius 6 cm. Find area of the
triangle

ABC and area of the three minor segments. AJse3.14 and/lc  p& © A
Ans) Area of a circle 21 oP TOo @ p PATTO G
By drawing a perpendicular from A to BC and centre O of a circle divide
the perpendicular in 2:1 ratio, AC #16 & & 3 A

Areaofatriangle ABCL o o 1 & pr?
Area of three minor segments = 113i046.71 = 66.33 ch

(5) Find the perimeter and area of given figure, where AED is a semicircle and ABCD is a rectangle.

Ans) Length of an arc AED < i=22 cm . 20em
Perimeter of the figure = 14 + 20 + 20 +22 = 76 cm
Area of the figure = Area of the rectanglérea of a semicircle

= (20 X 14)i - @— X 7 X 7 =280i 77 =203 crA c 2oem

14cm

I ——
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CASE BASED QUESTIONS (4 MARKS QUESTIONS)
(1) A stable owner has four horses. He usually ties these horses with 7 mofmntp pegs at each
corner of a squarieshaped grass field of 20 m length, to graze in his farm. But tying with rope
sometimes results in injuries to his horses, so he decided to build a fence around the area so that |eack
horse couldgraze.

20

4 B
B C

Based on the above information, answer the following questions.
() Find the area of the square shaped grass field
(i)(a) Find the area of the total field in which these horses can graze
(OR)
(if)(b)If the length of the rope of each rope is increased from 7 cm to 10 cm, find the area grazeg
by one Horse (Usé o® 1
(iif) What is the area of the field left ungrazed, if the length okthehrope of horse is 7 m
Ans) (i) Area of the square field = 40Gm
(i)(a) Four quadrants makes one circle
The area of the field that horses can graZzeé == 154 nt
(OR)
(ii)(b) Area grazed by one horse = 3.14 X 100 = 324 m
(iii) Area left ungrazed by horses = 40054 = 246 m
(2) In Himachal Pradesh, World's longest highway tunnel opened which will reduce the distance
between Manali to Leh by 46 km. It will connect Solang Valley near Manali to Sissu in Lahaul and
Spiti district. It is named after the former Prime Minister Adlari Vajpayee. At a length of
9.02km, it is the longest tunnel above 10,000 feet in the world. The cross section of the tunnel is
shown in the figure. The radius of the circul s

Based on the above information answer the following questions:
()Find the width of the tunnel?
(ilFind the height of the tunnel?
(i) (a)Find the area of the sector OAPB?
(OR)
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(b) Find the area of the segment APBQ?
Ans) (i) Width of the tunnel = 2 XA = 10/ m
(i) The height of the tunnel = V&, &
(iii) (a) Area of sector OAPB = (o 10 LVC ca@ w
(iii)(b) Area of APBQ =39.25 - ¢ B¢ p B «
(3) Shown below is the trophy shield Akshi received on winning an international Table tennis

tournament. The trophy is made of a glass sector DOC supported by identical wooden right trianglé¢
® DAO and @ COB. Also, DAD(Yse a&m=a4and3A0: DA

15t Prize
Interschaol Tournament
(=)

RP

Table Tennis
Akshi

Lamba

Q

Based on the given information, answer the following questions:
()Find” OO0 o
(iFind the area of the wooden triangles
(i) (a)Find the area of the shape formed by the glass portion.
(OR)
(i) (b)If Akshi wants to decorate the boundary of the glass portion with glitter tape, then find the
length of the tape she needs.

Ans) () Let” 00 &—thentan=—=2 —=60°," 00 & 6 U 860°
"O08180AT (60A+60A) = 60A
(i) Area of two wooden triangles =2 7 1 7 &8® = 84. 77
(iii) cos60° =— - —  00=1404q
Area of sectolO (U 860/360% x142 = 102.6%0 &
(OR)

Length of tape required =2x14 + 60/360%X44 = 42.670 &

HIGHER ORDER THINKING SKILLS

(1) In Figure, is shown a sector OAP of a circle with centre O, contdiing AB i s a pet

to the radius OA and meets OP produced at B. Prove that the perimeter of shaded region is

I ——
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r [tan €e&—®l]sec d +
Ans) Length of a minor arc AP=—— ®“ i--------- (), 0006 wm
INrtYo 6 OAF — + 66 00 HEr—d6 10 OO AL(i)
INrtYO 6 B QGAA — + 06 000AA 06 1 O0OAA
PB=OBi OP=i { @® | ------- (iii)
Perimeter of shaded region = AB + PB + AP
=i 0&¢ 1O0AA | + — O

= r [ tamr—dl]+ sec d +

(2) Find the area of the square that can be inscribed in a circle of radius 8 cm.
Ans) Let the side 2&E258cns gxtad28cnMde O6x6 cm

(3) In the given figure, a circle of radius 7.5 cm is inscribed in a square. Find the area of the shadec
region (Use 2 14)

.
-

Ans)Ar ea of t R=3.14 x (7.52 cen2 =176. 625 ém
Clearly, side of the square = diameter of the circle = 15 cm
So, area of the square =217 = 225 cni
Therefore, area of the shaded region = 225icv6.625 cri= 48.375 cri
(4) In the given figure, a circle is inscribed in a square of side 5 cm and another circle is
circumscribing the square. Show that the area of the outer circle is two times the
of the inner circle?
Ans): Diameter of the inner circle =5 cm .

and that of outer circle = diagonal of the squar¢ie Bm. | N

(5) In the given figure, the area of the shaded region between two concentric circles i$ 286hem
difference of the radii of the two circles is 7 cm, find the sum of their radii.

Ans)Equating area G@iff)=86axmdand r eg’

finding R=10cm and r=3cm
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CHAPTER 12
SURFACE AREAS AND VOLUMES

MIND MAP
Name of solid [ Volume  Total surface Area Lateral surface Area
Cube V=g TSA = 64 LSA = 4d*
Cuboid V=Ixbxh TSA = 2(b + bk + ki) | LSA = 24{ + b)
Cylinder V=nrh | TSA = 2nr(h + 1) | CSA = 2k
Hollow cylinder (R > 1) |V ==(R*- Ak TSA =2n(R + r)(h + R-1) | 2x(R+n)h
Cone V= % ®Ph TSA = wr(l +7) CSA =l
Sphere V= %nr’ TSA = dn CSA = 4nr?
Hemisphere V= g xr TSA = 3n” CSA = 2nr?
Sum of surface
areas of the
faces of solid Example
Given: Inner diameter of the
Cylindrical glass = 5 cm
Height = 5 ecm
Surface Area Formulas —cons i:aT

5
Combination v
Quantity of — d 4 Find: Actual capacity of cylindrical glass.

3-D space enclosed by g Solution : Apparent capacity
a hollow/closed : of the glass = nr2k

solid =314 X 25 X 25 X 5 cm®
= 98125 cm®

Volume of hemisphere = -:2; P, ifr = 25 cm
. ; X 314 X (25 em® = 3271 em?

Actual capacity = Apparent capacity

- Volume of hemisphere
Trace the Mind Map ¢ = 98.125- 3271
* First Level  * Second Level  *Third Level = 65.42 cm?
——\ “~ ¢

Gist of the Chapter

1. To determine the surface area of an object formed by combining any two of the basic
solids, namely, cuboid, cone, cylinder, sphere and hemisphere.

2. To find the volume of objects formed by combining any two of a cuboid, cone, cylinder,
sphere and hemisphere.

3. When two or more-B shapes are combined to form a new solid, then the surface area of
the solid formed is the sum of areas of all its visible surfaces.

4. Volume of combination of solids depends on its shape. We add the volumes of the of
individual shapes used in the solid or at times we subtract the volume of one solid shape
from that of the other.

MULTIPLE CHOICE QUESTIONS
1. If the radius of cylinder is halved and height is doubled, then its curved surface area will
(a) increase by 1 (b) be the same (c) be doubled (d) be tripled
Ans. (b) be the same
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Let r and h be the radius and height. New radiusard height = 2h
New CSA=2rh=2x" x -=x2h=2"rh
2. If aright circular cone has radius 4 cm and slant height 5 cm then its volume is

(a) 16 °~ c(nb) 134 ° cm(c) 132 ° ¢m) 1% °~ cm

Ans (a) 16 °~ cm

¢ slant height (I) = 5cm and radius (r) = 4 cm, its height (M= i =Wv T =3cm.

Volume =-“r*h=*x4x 3 = 316 ~ c¢cm

3. If the radius of a sphere is doubled, then the ratio of the original and new surface areas is
@1:2 (b)2:1 (c)1:4 d4:1

Ans (c)1:4

Let r be radius of the sphere. Then the new radius = 2r.
Ratio of original to the new surface areas'+?: t* ¢r)?=1“r?:p ¢r’=1:4.

4. Two right circular cones have equal curved surface areas. Their slant heights are in the ratio of 3 :

5. Then the ratio of their radii is

@4:1 (b)3:5 (c)5:3 (d)4:5
Ans (¢)5:3
Let the radii be and R and slant heights be | andrhtio of slant heights = 3 : 5.
Giventhat“rl=“RL.=> -=-=5:3.

5. In a cylindrical container of base radius is 8 cm has some water in it. If the level of the water is
cm the volume of the water in the container is
(@) 5.6721 (b) 4.0228 (c) 3.8925 (d) 4.97 1
Ans (b) 4.0228
Here we need to find the volume of a cylinder of radius 8 cm and height 20 cm.

Volume of water 2 r’h =— x 8 x 8 x 20 crA= —— = 4022.85 crh= 4.0228 |

1.If two solid hemispheres of same base radius are joined together along their bases, then the surf
area of this new solid is
(a) 3°rj(b) 47r] (c) 5°r] (d) 677r1]
Ans( b) 47 r ]
When two hemispheres of the same radii are joined the new solid would be a sphere.
7. The sum of the length, breadth and height of a cuboiddsré and the length of its diagonal is
2Vocm. The total surface area of the cuboid is
(a)48cnt (b) 72 cnt (c) 96 cnt (d) 108 cm.
Ans (c) 96 cm
Given (I + b + h) = glocm. diagonal of a cuboid@a @ Q = 2o
a © Q=12
TSA=2(b+bh+h)=(+b+RV & @ 'Q =(6/c2i 12=108 12 =96 crd
8. A vessals in the shape of a cylinder of height 7 cm mounted on a hemisphere of radius 0.07m.
inner surface areais ____ Tm
(& 700 (b) 600 (c) 516 (d) 616
Ans (d) 616
The inner surface area of the Vessel = CSA of the cylinder + CSA of the hemisphere

=2“rh+¢“r’=2“r(h+r =2x=x7x(7 +7)

I ——
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=616 cnd [0.07m=7cm]

9. The volume of a solid hemi sphere-discn?. lIts total surface area is m
(@)— (b)— (c)— (d)—

Ans (b)—

Volume of hemisphere = r*=—cm® t+ -O—1*=— t r*=—x—x-t r=3

So, TSA=3r?=3x—x9=—cm’
10.A rectangular sheet of paper 40cm x 22cm, is rolled to form a hollow cylinder of height 40cm. T
radius of the cylindefin cm) is:

(@ 3.5 (b) 7 (c) 80/7 (d)5
Ans (a) 3.5
Here the breadth of the rectangular paper = base perimeter of cylinder =22cm.
2“r=22cm. t+ 2x—xr=22cm. t r=-=3.5cm.

ASSERTION AND REASONING TYPE QUESTIONS

DIRECTION : In the following questions, a statementaisertion (A) is followed by a statement of
Reason (R).Choose the correct option

(a) Both assertiofA) and reasolR) are true and reasdR) is the correct explanation of

assertiorn(A)

(b) Both assertiofA) and reasofR) are true and reasdR) is not the correct explanation of

assertiorn(A)

(c) Assertion(A) is true but reaso(R) is false.

(d) Assertion(A) is false but reasofR) is true.

1.Assertion (A): Total Surface area of the top is the sum of the curved surface area of the hemisph
andthe curved surface area of the cone.
Reason (R):Top is made by fixing the plane surfaces of the hemisphere and cone together.

Ans: (a)
2.Assertion (A): The total surface area of a cube of side 5 cm is 150 cm2.
Reason (R):The formula for the total surface area of a cube is\Baere 'a’ is its side.
Ans: (a)
3.Assertion (A): If both radius and height of a cone are doubled, then its volume becomes 4 times
Reason (R):Volume of a cone =" rh.
Ans: (d)
4 Assertion (A): If the diameter of a sphere is halved, its surface area becomésuotie
Reason (R):Surface area of a sphere is proportional to the square of the radius.
Ans: (a)
5.Assertion (A): A conical vessel of base radius 5cm and height 24cm is full of water and it is
emptied into a cylindrical vessel of radius 10 cm, then the water level rises by 2 cm.
Reason (R):Volume of a cone is one third that of a of cylinder having same base radius and heig
Ans: (a)
Volume of conical vessel = volume of water in the cylindrical vessel.
6.Assertion (A): If a right circular cylinder of radius r and height h(h>2r) just encloses a sphere then
the diameter of the sphere is 2r
Reason (R):The surface area of a sphere‘ig(®+r)
Ans: (c)
I ————————
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2.Assertion (A):Three cubes of volume 8 cubic cm. are joined end to end then the surface area of t
resulting cuboid is 72 cfn

Reason (R):The surface area of a cuboid is 2(lb + bh + hl).
Ans: (a)
[ Volume of cube =5=8+ a=2cm. So, for the cuboid, | =8cm, b=2cmand h=2cm.
Surface area=2(8x2 +2x 2+ 2 x 8) = 2(16+4+16) = 22cm
8. Assertion (A): If the total surface area of a solid hemisphere is 462itven its radius is 7cm
Reason (R):The total surface area of a hemisphere of radius f i$.4
Ans: (c)
9.Assertion (A): If the volumes of two spheres are in the ratio 64:27, then their surfaceaaecis
the ratio, 4 : 3.
Reason (R):If the surface areas of two spheres are in the ratio 16 :9 then their volumes are in the
ratio 64:27.
Ans: (d)
Ratio of surface areas of two spheres ( of radii r, R)R%where as ratio of volumes i$:rR®.

10.Assertion (A): A cone is fixed on a cylinder of the same base radius. The surface area of the
combination is CSA of the cone + CSA of the cylinder.

Reason (R):A cone is fixed on a cylinder of the same base radius. The volume of the
combination is volume of the cone + volume of the cylinder
Ans: (d)
[In the Assertion Base area is to be added to the sum of CSAs]
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1.The radius and height of a cylinder are in the ratio 2:3. If the volume is 1386 cm?, find the radius

and height.

Ans Let the radius be 2x and the height be 3x.

Vol ume of c¢cylinder = "r]h = "~(2x)](3x) = 12"~
1386 =tA)2 xj1386 / #*2a813.334& 36.78

Radius = 2x & 6.66 cm, Height = 3x & 9.99 c¢n

2. A cylindrical pipe has an inner diameter of 7 cm and length 40 cm. Find its inner curved surface
area.
Ans Radius = 3.5 cm, Height =40 cm

CSA = 2 —xB.5x402880cm?

3. Two solid hemispheres of radius 3.5 cm are joined to make a structure as shown Find the surfag
area of the structure.

AnsHere the Surface area of the &tr uc(ﬁ__(@ 2
=2x3x—x35x35=66x35=231¢ém /. .

4. Find the capacity (in litres) of a cylindrical tank of radius 70 cm and height 1.2 m.

Ans Heightto cm: 1.2 m =120 cm.

Vol ume =x70rx[7thx 120 = 1,848,000 cm? = 184.8 litres

5. Atoy is in the shape of a cone mounted on a hemisphere. If the radius is 3.5 cm and height of th
cone is 4 cm, find the total surface area of the toy.

Ans Slant height of cone i Q= o® 1 =5.3cm
Total Surf ace—A3%Exa5.3=35r=¢6I8cm2. r )

I ——
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6. A capsule is made by joining two hemispheres to the ends of a cylinder. Radius is 2 cm and
cylinder length is 6 cm. Find the surface area of the capsule.

AnsSur face Area = 2rh (cylinder) + 47 r] ( hemi

=2X—x2x(6+2x2)=Ccm?
7. A container is made up of a hemisphere and a cylinder. If the radius is 7 cm and the height of th
cylinder is 13 cm, find the surface area of the container.
Ans. Surface Area = 2 rh + 3 r) = 2" 1 7 1 1
8. A water tank is in the shape of a cylinder with a hemisphere on top. Radius is 1.5 m, height of
cylindrical part is 2 m. Find the total surface area.
Ans Surface Area = 2rh + 2 r)] = 2" 1 1.5 1
9. A solid is formed by attaching a hemisphere to one end of a solid cylinder of radius 5 cm and
height 10cm. Find the volume of the solid.
Ans.Volume = Volume of cylinder + Volume of hemisphere

= “r-lhj += “mFF xFTHEXFO+-Xx5)= —x25x—=——Q 4.
10. A solid is made of a cone sitting on a hemisphere. The common radius is 7 cm, and the height

the cone is 7 cm. Find the total volume of the solid.
Ans.Volume = Volume of cone + Volume of hemisphere

= = r A or=] (h-x=2XI7 X 7 X7 +2X7) = 22 x 49 = 1078 ém
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

1. A cylindrical water tank is 1.5 m in diameter and 2.1 m high. How many litres of water can it holq~

Ans Vol ume of—x-ank2i=—+P24+#=-37125m

1 mP= 1000 litres. The capacity of the tank = 3.7125 x 1000 = 3712.5 litres.
2. A cylinder and a cone have equal radii and equal heights. If their common radius is 3.5 cm and
height is 10 cm, find the difference in their volumes.

Ans Vol ume of cyxI3.6x35xn0 =— = 385 cim.

Volume ofcone =" r | A®—x8.5x3.5x10==128.33 crA

Difference between the volumes = 38R28.33 = 256.67 cfn
3.A cylindrical pillar is 50 cm in diameter and 3.5 m in height. Find the cost of painting its curved
surface at 12 per m2.

Ans Radius of the pillar ===25cm =0.25m

Surface area of —x@.85x@Bbd5l58m2 = 2" rh =2 X
Since, the Rate of painting 1is 12 per m], t
4. A hemispherical bowl of radius 10.5 cm is filled with soup. The soup is to be poured into
cylindrical glasses of 200 ml capacity. How many glasses can be filled completely?

AnsVolume of soup in the bowl = r } é— x 10.5 x 10.5 x 10.5 = 2425.5 ém 2425.5 ml

Soup to be poured into a glass = 200 ml.

No. of glasses that can be filled = 2425.5 @00 = 12 (approximately)
5. Atoy is in the shape of a cone mounted on a hemisphere. The height of the entire toy is 14 cm &
the diameter of the base is 6 cm. Find the total surface area of the toy.
Ans. Diameter of the toy = 6¢crh  radius = 3 cm.

Height of the entire toy = 14 cm. So, height of the conical parti=3l4 11 cm.

Slant height of the conical parttd4 Q=Woc p p=Wp o am.
|
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Surface area of the toy = CSA of hemispherical part + CSA of conical part
= 21| + " r=4x3q2x3 g @)® —(6+/p J ™ &
6. The diameter of a roller is 84 cm and its length is 120 cm. It takes 500 complete revolutions to

level a playground. Find the area of the playground.

Ans Diameter = 84 crn radius = 42 cm, length = 120 cm

Area |l evell ed =x4£2%A20=31580rch? per redlution

Total area of the play grourd500 x 31,680 = 1,58,40,000 cm2 = 1584 m?

7. A cylindrical container of radius 6 cm and height 15 cm is filled with ice cream. The ice cream is
to be filled into cones of radius 3 cm and height 4 cm, each with a hemispherical top. How many su
cones can be filled?

Ans Cylinder: radius = 6 cm, height = 15 cm

Vol ume =x62K L5 3360 cm?3
Cone: radius = 3 cm, height =4 cm

Volume=-"r | x—=9x4=——cmd
Hemispherical top =" r |- x =x 27 =——cm3
Volume of ice cream filled in one cone= + = cm3

Number of cones = Volume of cylinderVolume of ice cream in one cone
= 3960 cm3® ———cm?3 = 19 cones.

8. The surface area of a sphere is 616 cm?. Find its radius and volume.
Ans Surface area = 616 cm] = 4" 7r]

bor2= =49+ r=7cm

Volume =-" r j-x-= x 343 =1372 cm3

9. A tentis in the shape of a right circular cylinder up to a height of 3 m and a cone above it. The ta
height of the tent is 13.5 m and the radius is 14 m. Find the total surface area of the tent.

Ans Height of cylinder = 3 m, cone height =
Slantheight (Y #p Tt p ® =Wo n@u
CSA of cylindgdet4x3=64mh = 2 |1

CSA of ¢ o—n<&4><£’loﬁapd:—g—8

Total Surface area of the tent = 264—+u m?2

10. A juice seller serves juice in a cylindrical glass of height 15 cm and diameter 7 cm. He also pla
a hemispherical lid over the glass. Find the total surface area of the glass with the li
Ans: Height of cylinder = 15 cm, diameter = 7 cm  radius = 3.5 cm.
Surface area of the glass with lid = CSA of Cyl. Part + CSA of HS part+ base area
= 2°rh + 27} + "r]= "r x (2h +
= —x3.5(2x15+3x3.5)=11x 41.5 =456.5<cm

I ——
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LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
1. A container is in the shape of a cylinder with a hemispherical top. The height of the container is
10.5 m and the radius of the base is 3.5 m. Find the total surface area of the container and cost of

painting it at the ra+e of Rs. 55 per sq. m.

Ans Height of container = 10.5 m, and radius = 3.5 m.

TSA of the container = CSA of Cyl. Part + CSA of HS part+ base area
= 2°rh + 2°r]+ "r]J= "r x (2h + 3r)
= —x3.5(2x10.5+3x3.5511x31.5 =346.5Mm

Rate of painting = Rs. 55 per sg.m.

So, the cost of painting = 346.5 x 55 = Rs.19057.5.

2. A Cylindrical vessel with internal diameter 28 cm contains water up to a height of 40 cm. A solid
metallic spherical ball is completely immersed in the water and the level of water rises by 4 cm. Firn
(a) The volume of water displaced (b) The radiuthefspheref Take ~ = 22/ 7)
Ans Diameter of vessel = 28 am Radius R = 14 cm, Height = water level raised = 4 cm.

(a) Volume of water displ axdadxsE=2d4tmime of cCy

(b) Volume of sphere = Volume of water displaced r | = r2=4%688¢ r & 8. 4 cm

Radius of the sphere = 8.4 cm.

3. A vessel full of water is in the form of an inverted cone of height 8 cm and the radius of its top,
which is open, is 5 cm. 100 spherical lead balls are dropped into vessdébuttheof the water flows
out of the vessel. Find the radius of a sphebedl

Ans Height of cone h = 8cm radius of cone r = 5cm

Number of spherical balls = 100

Volume of waterincone -“i Q - “ v Yy —“wa

~

0a —“Qa

Volume of water flown out =
Let the radius of one spherical balltbem

Volume of sphere=  “ i

Cvolume of 100 spherical balls- “ i p TIGIG

C- “ 1 pmnm—"; 1 — =i - ™A

4. A solid iron pole consists of a cylinder of height 220 cm and base diameter 24 cm, which is
surmounted by another cylinder of height 60 cm and radius 8 cm. Find the mass of the pole, given

that 1 cnd of iron has approximately 8 gm mass. (Use3.14)

8
Ans: Now, for small cylinder, Radius, r = 8 cm, Height, h1 = 60 cm —:-:0
cm
Volume of small cylinder “i "Q=3.14 x (8)2 x 60 e

=3.14 x 64 x 60 = 12057.6 ém
Volume of large cylinder, Height =k 220 cm
Radius = R= — pQd —
Volume of large cylinder = Rz h2 = 3.14x(12)2 x 220
=3.14 x 144 x 220 = 99475.2 ém
Now, Volume of pole = Volume of small cylinder + Volume of large cylinder= 12057.6 + 99475.2 =
111532.8 cm
Since, 1 criof iron has 8 gm mass
I ————————
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So, given volume of iron has mass = 111532.8 x 8 gm = 892262.4 gm= 892.2639k%62 kg

5. Arocket is in the form a right Circular Cylinder closed at the lower end and surmounted by a cor
with same radius as that of cylinder. The diameter and height of the cylinder are 9 m and 15 m,
respectively. If the slant height of the conical port®thie 7.5 m, find the total surface area and
volume of the rocket.

Ans Cylinder

diameter =9 m Radiusr=4.5m.

Cone

Radiusr=4.5%  Slant height | =7.5m

height of cone h #ia 1 , &= 64
TSA of Racket = | #2* | +“ P=594?
Volume=-“ P +“ ¢ =1081.93% 3

CASE STUDY BASED QUESTIONS(4 MARKS QUESTIONS)
1. Thecircusbr Haé t he ciklabme r oot as 6
In a closed circular area, various entertainment acts including human skill and animal training are
presented before the crowd.
A circus tent is cylindrical up to a height of 8 m and conical above it.
The diameter of the base is 28 m and the total height of the tent is 18.5 m.

Based on the above, answer the following questions:
()Find the slant height of the conical part.
(i) Determine the floor area of the tent.
(ii)(a) Find the area of the cloth used for making the tent.
(OR)

(b) Find the total volume of air inside an empty tent.
Ans (i) Slant height of conical patt=i Q=Wpt p® = &306.25 = 17.5
(ii) Floor area = =—x 14 x 14 =44 x14 =616

(iii) (a) Area of cloth used for making the tent:

Later al surface area of cylinder
Curved surface area of cone = ~"r/| = 7 (
Total cloth area = 2267x22=122% = 469~
(b) Total volume of air inside an empty tent = volume of the tent

Vol ume of cylinder = "r]Jh = "~(14)] (8)
Volumeofcone="r |Hh (24) )] (10.5) = 686  mj

Totalvolume oft e n t = 2 254=322x22 27D&H M3 X
]
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2. Tampeiproof tetrapacked milk guarantees both freshness and security. This milk ensures
uncompromised quality, preserving the nutritional values within and making it a reliable choice for
healthconscious individuals. 500 mL milk is packed in a cubloidatainer of dimensions 15 cm x 8
cm x 5 cm. These milk packets are then packed in cuboidal cartons of dimensions 30 cm x 32 cm
cm.

Based on the above given information, answer the following questions :
()Find the volume of the cuboidal carton.
(i(a) Find the total surface area of a milk packet.
(OR)
(b)How many milk packets can be filled in a carton ?
(il)How much milk can the cup (as shown in the figure) hold ?
Ans(i) Volume of the carton=1x b x h =30 x 32 x 15 = 14,400 cm?3

(ii) (a) Total Surface Area of a milk packet = 2(Ib + bh + hl)
= 2(15x8 + 8x5 + 5x15) = 2(235) = 470 cm?
(OR)
(i)(b) Volume of one milk packet =15 x 8 x5 = 600 cm?
Number of milk packets in one carton =vol of cartoowol of packet
= 14,400 +~ 600 = 24
3. Metallic silos are used by farmers for storing grains. Manas has decided to build a new metallic s
to store his harvested grains. It is in the shape of a cylinder mounted by a cone. Dimensions of the
conical part of a silo is as follows:
Radius of base = 1.5 m Height =2 m
Dimensions of the cylindrical part of a silo is as follows:
Radius = 1.5 m Height =7 m

On the basis of the above information answer the following questions.

(i) Calculate the slant height of the conical part of one silo.

(if) Find the curved surface area of the conical part of one silo.

(i (a)Find the cost of metal sheet used to make the curved cylindrical part of 1 silo at the rate of

200 @2 per

(OR)

(b) Find the total capacity of one silo to store grains.

Ans ()I=Mi  Q=Wp® ¢ =& v T =NE& L=2.5m

(i) CSAof cone = rl=—x1.5x25=11.7& 2

(iii) (@) CSA of cylinder =2 rh =2 x—x 1.5 X 7 = 661 2

Cost of metal sheet used = 66 x 2000 = 1, 372
(OR)

I ————————
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(iii)(b) Volume of cylinder = r’h =—x (1.5F x 7 = 49.50 3
Volume of cone = “ ¢ -x=x(1.5)%x2=4.7143
Total capacity = 49.5 + 4.71 = 54.88

HIGHER ORDER THINKING SKILLS QUESTIONS:
1.A solid toy is in the form of a hemisphere surmounted by a right circular cone. The height of the
cone is 4 cm and diameter of the base is 8 cm. Determine the volume of the toy. If the cube
circumscribes the toy, then find the difference of the volurmhéseocube and the toy. Also, find the
total surface area of the toy.
Ans{i) Volume of toy = Volume of cone + Volume of hemisphere

=" r JHITE" 1] (h -%2x4xHx @ +2x4)=——cm’

(iSide of cube =8 crn Volume = 83 =512 cm3

Difference =512 — =512- 201.06 = 310.94 cm?3

(iii) Includes curved surface area (CSA) of cone and hemisphere.

Slant height (I) of cone =l4,

CSA of cone = "rlI = 16"a2 CSA of hemisphere
Total Surface Area = 71.02 + 100.53 = 171.55 cm?

2.The circumference of the base of a cylindrical vessel is 132 cm and its height is 25cm. How man)
litres of water can it hold?

Ans Volume of Cylindrical Vessel

Given: Circumference =132cm2 " r % r2ZAL2m so, Height =25 cm

Volume = “r]Jh = 3.1416 1 21 I 25 = 34636.5
Converting into litres: 34636.5 + 1000 = 34.64 litres

3.An iron pillar has some part in the form of a right circular cylinder and remaining in the form of a
right circular cone. The radius of base of each of cone and cylinder is 8 cm. The cylindrical part is
240 cm high and the conical part is 36 cm high. Find

(i) The volume of iron used

(i) The weight of pillar, if 1 cm3 of iron weighs 10g.

Ans Iron Pillar (Cylinder + Coneg (i) Volume of Iron Used:

Cylinder: “r]h = "~ T-"6r4-hl #$24604 = 136360 768" C

Total Volume = 16128 =50669.8 c¢cmj
(i) Weight of Pillar: Density = 10 g/cm3 Weight = 50669.8 x 10 = 5088 g = 506.70 kg

I ——
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Median = | S| term T 2™ )
Where n = Sum of Where n = Sum of frequencies
frequencies
] 1
fi-f
Mode = 1+ ——— |x it
2y~ firfs
I = lower limit of modal class
f. = frequency of modal class .
¥, = frequency of class preceding A collection,
to modal class analysis, interpretation
f. = frequency of class succeeding by, of quantitative data
to modal class
I = width of class interval Median
(For Ungrouped Data)
Definition
Frequency obtained by adding
the frequencies of all the classes
preceding the class
Grouped Data
) [3 -] Cumulative
Median = 7 + |2 e Jz Frequency
Where, I = lower Limit of median class
n = 5um of frequencies
I = with of class interval
f = frequency of median class
.f = Cumulative frequency of
preceding to median class Class Mark
Upperclass Lower class
limit *  limit
Mean 2
. -t %

"
_ £

Assumed Mean Method ¥ = a +5— P
3 fix

"( Direct Method ¥="2""

Here, d; = x;—a -
f, = frequencies
x, = class marks

Trace the Mind Map

* First Level *Second Level »Third Level

Where x; = class marks.
f, = frequencies

GIST OF THE CHAPTER

* In the chapter of statistics, we will study about the techniques for finding the mean, median and mode
of grouped data.
* There are three measures of central tendency which are i) mean ii) mode iii) median
Mean (the average of given set of data)

To calculate the mean of grouped data, there are three methods

(1) Direct method (2)Assumed mean method (shortcut method) (3) Step deviation method

i) Direct method
a. Make a frequency table in which the first column consists of the class intervals, the second
consists of the corresponding frequenci€l(ihe third consists of the class marks (mid point

of the class intervals) denoted lby'&nd the fourth column iIQQw "Q

1. Formula for mean in direct metho@:BB—

i) Assumed mean method (shortut method)
1. Formula Mean@:a+BB—
2. Qo Qdwhere 6ad is assumed mean (olne
3. 'Qtaybe-ve (or) +ve (or) zero
iii) Step deviation method

B

1. Formula Mean®= ® - wQ
Hereo "Q —, where 6ad i s assumed mean,

h is the class size (upper lintdwer limit)
I ————————
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Mode

In a grouped frequency distribution, it is not possible to determine the mode by looking at the

frequencies.
To compute the mode, at first, we locate a class with the maximum frequency, called the modal clg

Formula: Modea — — ®O'Q Wheredt= lower limit of the modal class

"(p= frequency of modal class(the highest frequency)
"(r= frequency of the class preceding the modal class
"= frequency of the class succeeding the modal class
Median
To compute median, at first we locate a class whose cumulative frequency is greater than or neare

-, called the median class.

Formula: Mediand — ®OQ Where |= lower limit of the modal class

€= sum of frequency B'QQ
"(x frequency of the median class
"(x size of the median class (class size to be equal)
o *%eumulative frequency of the class preceding the
median class
Empirical formula
The relation among Mean, Mode aMi@dian:Mode = 3 Mediari 2 Mean
MULTIPLE CHOICE QUESTIONIBRK QUESTIONS)
1) If the difference of the mode and median of a data is 24, then the difference of its median and
mean is
(@)8 (b) 12 (c) 24 (d) 36
Ans: (b)
Solution: Modemedian=24(given)
Mode =3 mediaf?2 mean
ModeT median =2(mediamean)
t Medianmean =—=12
2) If the value of each observation in the data is increased by 2, then median of the new data is
(a)Increased by 2 (b) Increased by 2n (c) Remains same (d) Decreases by 2

Ans: (a)

Solution: As we know, if the value of each observation in the data is increased, then the median wi

alsoincrease. Here, each observation in the data is increased by 2. Hence the new medi
will also increase bR
3) The following distribution gives the daily income of 50 workers of the factory. The lower limit of
the modaklass is
| ncome (i ]400424 425449 | 450474 | 475499 | 500524

Number of workers 12 14 8 6 10
(2)25 (b) 449 (c) 424.5 (d) 425.5
Ans: (c)

Solution: C.I against highest frequency (14) is-429 (Modal class), but the class is not continuous.
C424.5449.5 The lower limit is 424.5
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4)The class marks of the median class of the following data is
Class intervals | 10-25 2540 40-55 5570 70-85 85100

frequency 2 3 7 6 6 6
(a) 40 (b) 55 (c)47.5 (d) 62.5
Ans: (d)
Solution: n=3a -=15 .Cumulative frequencies are 2,5,12,18,24,30
-lies within 178;(Médiaa gass)Sn,€lass hacksi—— — @ @
5)For the following distribution:
Marks Below 10 | Below 20 | Below 30 | Below 40 | Below 50 | Below 60
Number of students 3 12 27 57 75 80
The modal class is:
(a) 1620 (b) 20:30 (c) 3040 (d) 5060
Ans: (c)
Solution:
Class interval¢C.) | 010 |10-20 |20-30 | 3040 |[40-50 |5060
frequency 3 9 15 30 18 5

Now C.| against highest frequency (30) is8DC Modal class is 3@10
6)Consider the data:

Class intervals | 65-85 | 85-105 | 105-125 | 125-145 | 145-165 | 165-185 | 185-205

frequency 4 5 13 20 14 7 4
The difference of the upper limit of the median class and the lower limit of the modal class:
@0 (b) 19 (c) 38 (d) 20
Ans: (d)
Solution:
Class intervals 65-85 | 85105 | 105125 | 125145 | 145165 | 165185 | 185205
Cumulative frequency 4 9 22 42 56 63 67

n/2=672+ 33.5 liesin 125145 (Median class), Modal class is 1P45 (as of its high frequency
20) Upper limit of Median clastower limit of modal class = 148925 =20

7)After an examination, a teacher wants to know the average marks of the students in the class. $
requires the calculation of marks.
(a)Median (b) mean (c) mode (d) range
Ans: (b)

Solution: Average related tmean
8)The mode and mean of the data ar@asd 18y respectively. Then the median of the data is
(@)x (b) 11w (c) 17w (d) 34w
Ans: (c)
Solution: mode=3medial mean
150=3 mediarn2 (18
150+360F3 median  51w=3 median

Median=— p %
9) The mode of the following data is
wQ 10 14 18 21 25
"QQ 10 15 7 9 9
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(a)16
Ans: (d)

Solution: The mode is the most frequent observation. Here, the mode is 14 with a frequency of

(b) 10

(c) 12

10)The mean of the following distribution is

(d)14

Xi 12 14 18 20
Qq 3 5 8 7
(a)19.5 (b)18 (c)16.95 (d)15.24
Ans: (c)

Solution:B"Q'Qe3%02+5x14+8x18+7x20 =36+70+144+140=390
B
Mean= —— —

DIRECTION : In the following questions, a statementaisertion (A) is followed by a statement of

B

p @u

ASSERTION AND REASONING QUESTIONS

Reason (R).Choose the correct option
(a) Both assertiorfA) and reasoiR) are true and reasdR) is the correct explanation of assert{@y)

(b) Both assertiofA) and reasofR) are true and reasdR) is not the correct explanation of

assertiorn(A)

(c) Assertion(A) is true but reaso(R) is false.
(d) Assertion(A) is false but reasofR) is true.

1. Assertion (A): The arithmetic mean of the following given frequency distribution table is 13.81.

4. Assertion (A): Consider the following frequency distribution:

Marks 25755 | 557285 |857115 |115z7145 |145z175 |17.57220.5
No. of Students 7 10 15 20 25 30
Reason (R)Mean = xf x [ xf
Ans: (a)

. Assertion (A): If the value of mode and mean is 60 and 66 respectively, then the value of media
IS 64.

Reason (R):Median = (mode + 2 mean)/2
Ans:(c)

Median=% (mod e +2 meai %[60 266)] é ~192 6

. Assertion(A): If the value of mode and median is 50.5 and 45.5 respectively, then the value of 2
mean is 86.

Reason (R):Median = (Mode + 2 Mean)

Ans.(c)

Mode=3Mediari 2Mean=>(50.5) = 3 (45.5) 2 Mean => 2Mean = 1361%0.5 = 86

Class Interval 10715 [ 15720 |20725 |25z30 |30%35

Frequency 5 9 12 6 8

The modal class is 1015.

Reason (R):The class having maximum frequency is called the modal class.

Ans. (d)

The maximum frequency is 12, which lies in the intervail 28. So, the modal class is P@5.
. Assertion (A): For a moderately asymmetric distribution, Metiedian = 2(MediarMean)
Reason (R):For a symmetric distribution Mean = Median = Mode

Ans(b)
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6. Assertion (A): The algebraic sum of the deviations of a frequency distribution from its mean is O
Reason (R):Mode of a frequency distribution cannot be determined graphically.
Ans(C)

7. Assertion(A: The mean of 1, 4, 7, 10 éé301 is 151].

Reason (R):The mean of seriesa + d , a + 2nd, & é&+and- 2
Ans(b)
8. Assertion (A) : The mode of the following distribution is 52.
Class interval 0-20 20-40 40-60 60-80
Frequency 4 3 2 2

Reason (R) :The value of the observation which occurs most often is the mode.
Ans:(d)

9. Assertion (A): If for a data mean: median = 9:8 then Median : Mode3
Reason (R):Empericalfformula mode = 3 mediain2 Mean
Ans(@@)
10.Assertion (A): The arithmetic mean of 1002, 1004, 1006, 1008, 1003 and 1007 is 1005
Sum of all observatior

Reason (R):arithmetic mean=' otaln a ofobservation
Ans:(@)
VERY SHORT ANSWER TYPE QUESTIONS( 2 MARKS QUESTIONS)
1. The mean and mode of a frequency distribution are 28 and 16 respectively. Find the median.
Ans:We know that, Mode = 3 Medidn2 Mean
t 3 Median = Mode + 2 Mean 3 Median = 16 + 2 x 28 Median = 72/3 = 24
2. The runs scored by a batsman in 35 different matches are given below:

Runs Scored 0-15 15-30 30-45 45-60 60-75 75-90
Frequency 5 7 4 8 8 3
Find the lower limit of the median class
Ans:
Runs Frequency cf
Scored
0-15 5 5
15-30 7 12
30-45 4 16
45-60 8 24
60-75 8 32
7590 3 35

Here, n =35 n/2 =17.5 & Median class is 4560. Hence, lower limit is 45.
3.For the following distribution: Find the modal class.

Marks Below 10 | Below 20 | Below 30 | Below 40 | Below 50 | Below 60
No. of Students 3 12 27 57 75 80
Ans:
Marks 07 10 107 20 2071 30 3071 40 407 50 507 60
No. of Students 3 9 15 30 18 5

Highest frequency is 30 which belong toi380. Hence, Modal class is 3310.
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4. For the following distribution, find the upper limit of the median class

Class 0-5 6-11 12-17 18-23 24-29
Frequency 13 10 15 8 11
Ans: Heren =57 So-=28.5
Class Frequency |cf
i 057155 |13 13
5.51 11.5 10 23
11571 175 |15 38
1751 235 |8 46
23.51 295 |11 57

The cumulative frequency, just greater than 28.5, is 38 which belongs to clagslI155So0,
the median class is 11i517.5. Its upper limit is17.5
5. If the mean of the following distribution is 2.6, theny = ?

Variable (x) 1 2 3 4 5
Frequency 4 5 y 1 2
Ans:
Variable Frequency (f) fx
(x)
1 4 4
2 5 10
3 y 3y
4 1 4
5 2 10
Total y+12 3y + 28
Her e, xf = vy + 12 and xfx = 3y + 28
Mean x= & % o6 SY*28 28 26y 3t

= Y2.6 Y3y
af y+12

Y 0.4y=3.2VYy =¢
6.In a continuous frequency distribution with usual notationszi82.5,f; = 15,fo = 12,f, = 8 and

h =8, then find the mode .

Mode= | 4& B
Ans. - fo T
Y Mode=32.5 +=>" 12 g-30543 g 325 26 34
30- 12 -8 10
7.Consider the following frequency distribution of the heights (in cm) of 60 students of a class:
Class 1507 155 | 1557 160 | 1607 165 |[16571 170 |[1707 175 | 1757 180
Frequency 15 13 10 8 9 5

Find the upper limit of the median class.
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Ans.

Class Frequency cf
1507 155 15 15
1557 160 13 28
1607 165 10 38
1657 170 8 46
1707 175 9 55
17571 180 5 60

Here,n =60 -=30 , Median class is 160.65, Hence, upper limitis 165.

8. If the value of each observation of a statistical data is increased by 3, then the what happens to
mean of the data?
Ans. Mean increases by 3
If each value of observation is increased by 3, then mean is also increased by 3.
9.Consider the following frequency distribution of the heights (in cm) of 60 students of a class:
Class 1507 155 |1557 160 | 1607 165 |1651 170 17071 175 | 1757 180
Frequency 16 12 9 7 10 6
Find the sum of the lower limit of the modal class and the upper limit of the median class.
Ans:

Class Frequency cf
1507 155 16 16
15571 160 12 28
1607 165 9 37
16571 170 7 44
17071 175 10 54
1757 180 6 60

The class having the maximum frequency is the modal class.

So, the modal class is 15A.55 and its lower limit is 150.

Also,n =60t n/2=30, Median class is 1665 whose upper limit is 165
CRequired sum = (150 + 165) = 315

10If the difference of Mode and Median of a data is 24, then find the difference of median and mean.

ANS:  mode - median = 24 (given)
. mode = 24 + median
Since, mode = 3 median — 2 mean [By empirical relation]
24 + median = 3 median - 2 mean
= 2 median -2 mean = 24
= median - mean = 12

SHORT ANSWER TYPE QUESTBOMERKS QUESTIONS)

1.1f mode of the following frequency distribution is 55 then find the value of x.

Class 0715 | 157130 | 307 45 | 451 60 | 6071 75 757 90
Frequency 10 7 X 15 10 12
Ans: Since the mode is 55 which belongs ta 48, therefore modal class is #%0

Here,| = 45,fo = x, f1= 15,f2=10,h =15
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Mode= | & PIY 55= 45 + 15- X C
2f,- £, -f, 30- x -10
V10=2"X 95 o 22X 5 4 3. 453
20- x 0 -x

Y 30- x =45 40 X

[}
N

2.The mode of a grouped frequency distribution is 75 and the modal clas8@s Bbe frequency of
the class preceding the modal class is 6 and the frequency of the class succeeding the modal clasg
Find the frequency of the modal class.
Ans. Here] = 65,fo=6,fi=x,f2=8,h=15

Mode= | £ "0 Ay 75265+ X6 g
2f,- 1o T, 2x- 6 -8
v10=20% a5 2 X0 3 4 28 3=1
2x- 14 2% -14

Y 4x- 3x =28 18 ¥ 1t

3. If the mean of the following frequency distribution is 62.8, then find the missing frequency X :

Class 01 20 207 40 407 60 6071 80 | 807 100 | 1007 120
Frequency 5 8 X 12 7 8
Ans.
Class Frequency X fx
071 20 5 10 50
207 40 8 30 240
4071 60 X 50 50x
6071 80 12 70 840
8071 100 7 90 630
10071 120 8 110 880
X+ 40 50x + 2640
Her ésx+x 40 fHe=rbk+ 2640
- afx . .
Mean x:q Y 62.8 D0x+ 2640 Y2512 62.& 8& 26¢
af x+40

Y 62.8¢- 5k =2640 -2512 Y128 A28 xY (CMissing frequencyx = 10

4 Calculate median marks of the following data:

Marks 07110 | 1071 20 | 207 30 | 307 40 | 4071 50 Total

No. of Students 8 16 36 34 6 100

AnNsS:
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Marks No. of Students cf
07 10 8 8
107 20 16 24
207 30 36 60
3071 40 34 94
407 50 6 100
Total 100

Here, n =100 n/2 =50
t Median class is 20 30
| =20,cf=24,f=36,h=10

an ; 0
: & 0
Median= | 4=—— gh
el o
g -
. 350- 5 3
Y Median=20 >0- 24 810 B —+—26 10 20 _ 65 20 E22 7.2
¢ 36 36 9
5.The arithmetic mean of the following frequency distribution is 53. Find the value of k.
Class 071 20 207 40 4071 60 6071 80 8071 100
Frequency 12 15 32 k 13
Ans:
Class | Frequency X u fu
07 20 12 10 i3 136
2071 40 15 30 i2 130
407 60 32 50 [ 132
6071 80 k 70 0 0
801
100 13 90 1 13
Total k+72 185

Her é=s k+>< 7 2 fw=n8b,h=20,a=70
a- 85 209 17 85 20 1 %5)0

Mean x= hg ¥3 78
" 5 8 &7 K 72 K 72

Y k+72 400 X 00 72 2
6.The below table shows the ages of persons who visited a museum on a certain day. Find the me

age of the person visiting the museum.
Age (inyears) | Less than10| Less than20

No. of persons 3 10 22 40 54 71

Less than30| Less than40| Less than50| Less than60
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Ans:

Age (in years) | No. of persons cf
07 10 3 3
107 20 7 10
207 30 12 22
307 40 18 40
407 50 14 54
507 60 17 71

Here,n=7% n/2=35.5
t Median class is 3040
| =30,cf=22,f=18,h=10

an f 0
. & o

Median= | 4=—— §h
el &
g -

- 3 - 0 3

Y Median=30 35';38 22 230 B 5.15;3_10 30 =1i:5+3o =5 35

g -

The median age of the person visiting the museum is 37.5 years.

7.Heights of 50 students in class X of a school are recorded and following data is obtained:

Height (in cm) | 13071 135 | 1357 140 | 1407 145| 14571 150 | 1507 155 | 1557 160

No. of studentg 4 11 12 7 10 6
Find the median height of the students.

EEpE
Ans 144.17 %
8.Calculate mode of the following data:
Marks 01 20 207 40 | 407 60 | 6071 80 8071 100
No. of Students 5 10 12 6 3

Ans: Since the maximum frequency is 12 which belongs tio@® therefore modal class #07 60
Here,l = 40,fo = 10,f1= 12,f2=6,h=20

f- f i -
Mode= | 42— RY Mode=40 +1o—> 0=40 £ 20 40 5+4
17 To T2 24- 10 -6 8
9.Calculate median marks of the following data:
Marks 071 10 1071 20 | 207 30 | 3071 40 4071 50
No. of Students 2 12 22 8 6
Ans:25
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10 Calculate mode of the following data:

Marks 0i 6 61 12 | 127 18 | 187 24 2471 30
No. of Students 7 5 10 12 6
Ans:19.5

[E
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
1.The median of the following data is 868. Find the values of x and vy, if the total frequency is 100

Class 8007 820 | 82071 840 | 8401 860 | 86071 880 | 88071 900 | 90071 920 | 92071 940
Frequency 7 14 X 25 y 10 5
Ans;
Class Frequency C.f

80071 820 7 7

82071 840 14 21

84071 860 X x+21

86071 880 25 X + 46

88071 900 y X+y+46

90071 920 10 X+y+56

92071 940 5 X+y+61

From table, we have x +y + 61 = 100x + y = 1001 61+ x+y =39
Here, median = 868, therefore median class isi 8880
So,l =860, cf=x+21,f=25,h=20,n/2=50

o

- cf 0

Now, Median= | %f— A Y 868= 860 £20° (2X5 *21) 20
® ¢
¢

Y 868- 860-—2950+_21) 2Q g 2D X
Q -
Y 40=(29 x)4 Y29 x 1O xY 28 10- 1

Y y=39 -19 2C
2.The distribution below gives the makes of 100 students of a class, if the median makes are 24,
the frequencief andf;

3

Marks 0-5 5-10 | 1015 | 1520 | 2025 | 2530 | 3035 | 3540
No. of students| 4 6 10 f1 25 f2 18 5

Ans: Class Frequency cf

07 5 4 4

51 10 6 10
Now, 107 15 10 20 Median = 24 (Given) So, median class = 40
25 157 20 f1 20+ 1

2071 25 25 45 + 1

257 30 f2 45+ h+ 12

307 35 18 63 +f+ 1

357 40 5 68 +fL + 2
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| =20. h=5n/2=50, cf =20 #,, f=25 , We know, Median4d +

Y 24=20

50- (20 +,)
25

Y 4=

Also, sum of frequencies = 100

t

68 +f1 + =100 t

Cf1=10,f,= 22,
3. The distribution below gives the marks of 40 students of a class, if the median marks are 32.5, find

the frequencief andf

fir+ fo= 32

o

.- cf
aezae f
e
¢
30- 1 vao -f, 20 W 1f,
t 10+ f, =32 fo =22

h

Marks 0-10 | 1020 | 2030 3040 40-50 50-60 60-70 Total
No. of students| f1 5 9 12 fo 3 2 40

Ans.

Marks No. of students cf

0-10 f1 f1

10-20 5 5+f;

20-30 9 14 +f;

3040 12 26+ f1

40-50 fa 26 +f1+ 1,

50-60 29 +f1+ 1>

60-70 2 31 +f1+ 1>

Total 40
Here,n=40t+ 31 +f1+f2=40 + fi+f2=9 ... ()

an f 0
. & 0
Median= | =—— §h
e | 0
g =
v 32.5= 30 829- 14
¢
Y f,=9 3 6

4.The mean of the following data is 42. Find the missing frequencies x and y if the sum of frequenc

6 f,

530 V5 =
0 B

Ly

Given, median = 32.5, which lies in the class intervall80 So, median class is-30.
Cl=30,h=10,f=12,n=40 and c.f. of preceding clag$=f, + 14

Y 30=(6 -f,) B0 ¥ 6f - f Y

is 100.
Class 0-10 | 10-20 | 20-30 | 3040 40-50 50-60 60-70 70-80
Frequency 7 10 X 13 y 10 14 9
Ans.
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Class Frequency X u fu
0-10 I 5 -2 -14
10-20 10 15 -1 -10
20-30 X 25 0 0
3040 13 35 1 13
40-50 y 45 2 2y
50-60 10 55 3 30
60-70 14 65 4 56
70-80 9 75 5 45
Total 100 2y + 120

Her &5 100x=x+y+ 63t x+y=37

a n du=%y+ 120,h=10,a=25
-_ 43 fu 0 82y+120 . 5 .. 2y +120 , .

Mean x a?é—f ihQAQ 259 o0 10§ 17¥== 170Y 2y 4z

Y 2y=170-120 50 ¥ 2vVy x=37 -25 &

5.The following data gives the distribution of total monthly household expenditure d¢a@0iges of
a village. Find the modal monthly expenditure of the families. Also, find the mean monthly
expenditure.

Expenditure 10001500 | 15002000 | 20002500 | 25003000 | 30003500 | 35004000 | 40004500 | 45005000

ﬂgﬁﬁg;” 24 40 33 28 30 22 16 7
Ans:

Expenditure Nfumpgr of

amilies

10001500 24

15002000 40

20002500 33

25003000 28

30003500 30

35004000 22

40004500 16

45005000 7

Modal class = 150@Q000,l = 1500,Frequenciest; = 40, fo = 24, £ = 33 andh = 500
Mode formula:

Mode= 1|+ [(f1T fo)/ (2f2T foT f2)] x h

Substitute the values in the formula, we get

Mode = 1500 + [(40 24)/ (807 247 33)] x 500 , Mode = 1500 + [(16 x 500)/23]
Mode = 1500 + (8000/23) = 1500 + 347:8Rs.1847.83
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Class Interval fi Xi di=xi-a ui=di/h fiui
10001500 24 1250 -1500 -3 -72
150062000 40 1750 -1000 -2 -80
20002500 33 2250 -500 -1 -33
25003000 28 2750=a 0 0 0
30003500 30 3250 500 1 30
35004000 22 3750 1000 2 44
400064500 16 4250 1500 3 48
450065000 7 4750 2000 4 28

Total fi=200 fiui=-35

Mean == a iut/%X f>h
Substitute the values in the given formula
= 2750 + {35/200) x 500+ 275071 87.50+ 2662.50
CASE BASED QUESTIANBARKS QUESTIONS)

1)The COVID19 pandemic, also known as the coronavirus pandemic, is an ongoing pandemic of
coronavirus disease 2019 (COVID) caused by
severe acute respiratory syndrome coronavirus 2
(SARSCoV-2). It was first identified in December
2019 in Wuhan, Chind®uring survey, the ages of 80

COVID-19

patients infected by COVIRnd admitted in the one of the City hospital were recorded and the

collected data is representedie less than cumulative frequency distribution table.

Age(in year) Below 15 | Below 25 | Below 35 | Below 45 | Below 55 | Below 65
No. of patients | 6 17 38 61 75 80
Based on the above information, answer the following questions.
(i) Find the modal class interval.
(i) Find the median class interval
(iii) (8) Find the modal age of the patients admitted in the hospital.
(OR)
(iii) (b) Find thg median age of the patients admitted in the hospital.

=
Ans:
o=

2.0verweight and obesity may increase the risk of many health problems, including diabetes, heart
disease, and certain cancers. The basic reason behind is the laziness.
eating more junk foods and less physical exercise. The school ﬁ A ”
management give instruction to the school to collect the weight dat  “*.°"  “*.° -
each student. During medical check of 35 studenta Class XA, il s
there weight was recorded as follows:
(i) Find the median class of the given data.
(i) Find the modal class of the given data.
(iif)(a) Calculate the median weight of the given data.
(OR)
(ii1)(b) Find the mean of the given data.
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Less Less Less Less Less Less Less Less

Weight (in k
eight (in kg) than 38| than 40| than 42| than 44| than 46| than 48| than 50| than 52

No. of Students 0 3 5 9 14 28 32 35

ANs:

3.India meteorological department observe seasonal and annual rainfall every year in different

subdivisions of our country. It helps them to compare and analyze the results. The table given be
shows sulivision wise seasonal (monsoon) rainfall (mm) i1&0

I(?:Ig]fr?]l)l 2007 400 | 4007 600 | 6007 800 | 800-1000 | 10001200 | 1200-1400 | 1400-1600 | 1600-1800

Number of
Sub 2 4 7 4 2 3 1 1
divisions
Based on the above information, answer the following questions.
(i) Write the modal class.
(i)(a) Find the median of the given data.
(OR)
(if)(b) Find the mean rainfall in this season.
(i) If sub-division having at least 1000 mm rainfall during monsoon season, is
considered goodainfall subdivision, then how many suthvisions had good
rainfall?
Ans:

HIGHER ORDER THINKING SKILLS

1.The average weight of A, B, C is 45 kg. If the average weight of A and B be 40 kg. andBhat of

and C be 43 kg, find the weight of B.

Anss Weight of B = (A + B)Y®&s +twdi ghtC)ds( Bet+ g}
= 2(40 kg )+ 2(43 kg) 3( 45kg) = 80 + 86 135 = 31 kg

2.The median of the following data is 525. Find the values of x and vy, if the total frequa@€y is
Ansx=9andy =15

Class
interval 0-100 100-200 | 200-300 | 300400 | 400500 | 500600 | 600700 | 700-800 800:900 | 900-1000
Frequency| 2 5 X 12 17 20 y 9 7 4

3.A life insurance agent found the following data for distribution of ages of 100 policy holders.

Calculate the median age, if policies are only given to persons having age 18 years onwards but
than 60 years.

Ans:35.76 Years
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