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Number of Computers | 110 | 11-20 | 21 -50 | 51 -100 | 101 and more
Number of Schools 250 200 290 180 80

One school is chosen at random.
Based on the given information, solve the following questions:
(i) Find the probability that the school chosen at random has more than 100 computers.
(i1) Find the probability that the school chosen at random has 50 or fewer computers.
(OR)
Find the probability that the school chosen at random has no more than 20 computers.
(iii) Find the probability that the school chosen at random has 10 or less than 10 computers.
Ans. (i) Total number of possible outcomes = Number of schools = 1000

Number of favourable outcomes = Number of schools has more than 100 computers = 80
~ Required probability = % = 22—5

(i) Total number of possible outcomes = Number of schools = 1000
Number of favourable outcomes = Number of schools has 50 or fewer computers =250 + 200 + 290 =
740

~ Required probability = —=—

(OR)
Total number of possible outcomes = Number of schools = 1000
Number of favourable outcomes = Number of schools has no more than 20 computers = 250 + 200 =
450
_ 450 _ 9

~ Required probability = 1000 70
(iii) Total number of possible outcomes = Number of schools = 1000

Number of favourable outcomes = Number of schools has 10 or less than 10 computers = 250
. - 250 _ 1

-~ Required probability = 0002

2.A middle school decided to run the following spinner game as a fund-raiser on Christmas

Making Purple: Spin each spinner once. Blue and red make

purple. So, if one spinner shows Red (R) and another Blue (B),

then you ‘win’. One such outcome is written as ‘RB’.

Based on the given information, solve the following questions:

(i) List all possible outcomes of the game.

(ii) Find the probability of ‘Making Purple’.
1

I
(ii1) For each win, a participant gets X 10, but if he/she loses, he/she has to pay % 5 to the school. If 99
participants played, calculate how much fund could the school have collected.
(OR)

If the same amount of X 5 has been decided for winning or losing the game, then how much fund had
been collected by school? (Number of participants = 99)
Ans. (i) Spinner I Spinner 11

Red (R) — Red (R) (RR)

Red (R) — Blue (B) RB,

Red (R) — Green (G) RG,

Green (G) — Red (R) GR,

Green (G) — Blue (B) GB,

Green (G) — Green (G) GG,

Yellow (Y) —Red (R) YR,

Yellow (Y) — Blue (B) YB,

Yellow (Y) — Green (G) YG}

Total number of outcomes =9

(i) X = {RB}

- -

KVS ZIET MYSURU: CLASS 10 MATHEMATCIS 2025-26 141

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
(@)2rx7 (b)23x7 (©)2*x7? (d)2x7?
Ans. (d) 2 x 77
3. The greatest possible speed at which a man can walk 135 km and 225 km in exact number of hours
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+l isa
(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?
(a) m is an irrational (b) 2 is a rational
(c) Every rational number is a real number (d) 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 (© 10 ()20
Ans. (c) 10

7.1f a = p*q and b = pq® then LCM will be?

(@ p’q’ (b) pq (©) pq’ (d) pq’

Ans. (a) p°q’
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. Ifa=x3y?2z? ,b=x2y?z3 , and c=x3y?z™ and the LCM ( a,b,c) = x3y2z° then the value of n is:
(@3 (b)2 ©5 1

Ans. (¢) 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)
. 13 . L . .
3. Assertion(A): 3755 Is a terminating decimal fraction.
-]
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(i) Number of not red balls =5

Hence, P (not red ball) = g

10.An integer is chosen at random between 1 and 100. Find the probability that it is:

(i) divisible by 8.

(ii) not divisible by 8.

Ans. (i) The integers divisible by 8 between 1 and 100 are 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88,

96, i.e. 12
Total outcomes = 98
P(divisible by 8) ===

(ii) P(not divisible by 8) = == =22 =2
LONG ANSWER TYPE QUESTIONS (5§ MARKS QUESTIONS)
1.A child’s game has 8 triangles of which 3 are blue and rest are red, and 10 squares of which 6 are
blue and rest are red. One piece is lost at random. Find the probability that it is a
(i) triangle (ii) square (iii) square of blue colour (iv) triangle of red colour
Ans: Total number of pieces =8 + 10 =18

(i) No. of triangles = 8. Hence, P(triangle is lost) = % =

(ii) No. of squares = 10. Hence, P(square is lost) = 1—2 =
1

(iii) No. of squares of blue colour = 6. So, P(square of blue colour is lost) = % =3

(iv) No. of triangles of red colour = 8 — 3 = 5. So, P(triangle of red colour is lost) = %

2. From a pack of 52 playing cards, jacks, queens, kings and aces of red colour are removed. From the
remaining a card is drawn at random. Find the probability that the card drawn is (i) a black queen (ii) a
red card (iii) a face card (iv) a spade card

Ans: From the total playing 52 cards, red coloured jacks, queen, kings and aces are removed(i.e., 2 jacks,
2 queens, 2 kings, 2 aces) - Remaining cards = 52 — 8§ =44

(i) Favourable cases for a black queen are 2 (i.e., queen of club or spade)

-~ Probability of drawing a black queen = 4—24 = %

(ii) Favourable cases for red cards are 26 — 8 = 18 (as 8 cards have been removed) (i.e.9 diamonds + 9
hearts)

- Probability of drawing a red card = % = %

(iii) Favourable cases for a face card are 6 (i.e. 2 black jacks, queens and kings each)
+ Probability of drawing a face card = ﬁ = 23—2

(iv) Favourable cases for a spade card are 13
= Probability of drawing a spade card = g

3.A box contains cards bearing numbers from 6 to 70. If one card is drawn at random from the box,
find the probability that it bears

(i) a one digit number.

(iii) an odd number less than 30.

Ans: Number of cards in the box = 65
(i) Cards bearing one digit numbers are 6, 7, 8, 9
Number of such cards = 4

(ii) a number divisible by 5.
(iv) a composite number between 50 and 70.

- Probability of card bears a one digit number = %

I
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9. Show that any number of the form 4" can never end with the digit 0.
Ans: If 4" ends with 0 then it must have 5 as a factor. But we know the only prime factor of 4" is
2. Also, we know from the fundamental theorem of arithmetic that prime factorization of each
number is unique. Hence 4" can never end with the digit 0.

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. =HCF x 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: 398 —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 45
cm respectively. What is the minimum distance each should walk so that each can cover the same
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: HCFx 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. Show that (v/3 4+ +/5)? is an irrational number, if V15 is irrational number?

Ans: By using the formula of (a + b)> we get 8+2v/15. We 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 7' x 11,32 =2° The HCF (616, 32) =23 =38.
Therefore, they can march in 8 columns each.Type equation here.
7. Prove that 3 + 2V5 is irrational.
Ans: Let us assume on the contrary that 3 + 2V5 is rational.
Then, there exist co-prime positive integers a and b such that 3 + 2V5 = %
=>25=ab -3 =>\5=2
Since, a and b are integers and thus %is rational number. Thus V5 is rational

But this contradicts the fact that \'5 is irrational. So, our assumption is incorrect.
Hence, 3 + 245 is an irrational number.
8. Prove that 5 - \3 is an irrational number.
Ans: Let us assume on the contrary that 5 - V3 is rational.
Then, there exist co-prime positive integers a and b such that 5 - V3 :%
=>5-2=\3=00 3
b b
Since, a and b are integers and thus Sbb—_a is rational number.

Thus V3 is rational but this contradicts the fact that \3 is irrational. So, our assumption is
incorrect.

Hence, 5 - V3 is an irrational number.
9. Three bells toll at intervals of 9, 12, 15 minutes respectively. If they start tolling together, after
]
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~ Required Probability = g = 1%

(i) Number of outcomes with sum of the numbers 7 =6

 Required Probability = ===

(iii) Number of outcomes with sum of the numbers less than or equal to 6 = 36
5

. . 15
~ Required Probability = o
4. A bag contains 12 balls out of which x are white.

(i) If one ball is drawn at random, what is the probability that it will be a white ball?

(if) If 6 more white balls are put in the bag, the probability of drawing a white ball will be double than
that in (7). Find x.

Ans. n(S)=12

(i)Let A be the event of drawing a white ball n(A) =x, P(A) = %

(ii)Number of white balls =x + 6
Total number of balls=12 + 6 = 18.

Let B be the event of drawing a white ball

~ n(B)=x+6, P(B) ===

According to the question, P(B) =2P(A)
X6 X
— 18 12
= 6x+36=18x
= 12x=36 = x=3
5. One card is drawn from a well shuffled deck of 52 cards. Find the probability of getting
(i) a face card or a black card
(i1) neither an ace nor a king
(iii) a jack and a black card
Ans. Total number of playing cards = 52
(i) Favourable cases for a face card or a black card are 32 (12 + 26 — 6)

-~ Probability of drawing a king or a jack = z—; = %
(ii) Favourable cases for neither ace nor king card are 44 (52 cards — 4 aces — 4 king)
. Probability of drawing a non-ace = g = %

(iii) Favourable cases for jack and black card are 2

~ Probability of drawing a red card = é = i

6.Two different dice are thrown together. Find the probability that the numbers obtained:

(a) have a sum less than 7

(b) have a product less than 16

(c) is a doublet of odd numbers.

Ans. The outcomes when two dice are thrown together, are:
(1, 1),(1,2), (1,3), (1,4, (1,5), (1, 6),
(2,1),(2,2),(2,3),(2,4),(2,5), (2,06),
(3,1),3,2),3,3),(3,4),3,5), (3, 06),
(4,1),(4,2),(4,3),(4,4),(4,5), (4, 06),
(5,1),(5,2),(5,3),(5.4), 5,5, (5,6),

(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6),

I
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720=2%x32x5

HCF = 32 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

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

(i1)Find the sum of exponents of the prime factors of the maximum number of columns in which
they can be planted.

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

Ans: (i) 45 and 360 (i1)3 (ii1)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 sections- section A and section B of grade X. There
are 32 students in section A and 36 students in section B

(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?
(ii)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
(iii)Express 36 as a product of its primes.
Ans: (i) 288 (ii) 4 (iii) 22x 32
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
apples, which are to be distributed equally to his friends. Now answer the following:
(i) How many friends can he invite?
(i) How many apples will each guest get?

I ———
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Ans. Area of square = (2a)* = 4a?
Area of circle = nr* = ma?
Difference = 4a*> — ma®> = a> (4 — p)
Required probability = Favourable outcomes/Sample space
a?@-p)_G4-m
4a? 4
2.In an MCQ test, a student guesses the correct answer x out of y times. If the probability that the
student guesses the answer to be wrong is 2/3 then what is the relation between x and y?
Ans. According to the given information, P(wrong) = g
The probability of guessing the correct answer is the compliment of the probability of guessing wrong
answer.

P(correct) = 1 — P(wrong) = 1 72

1
P(correct) = 3

Now, the probability of guessing the correct answer P(correct) is the ratio of the number of correct
(guesses) (x) to the total number of guesses (y)

P(correct)=§
x_1 - -
..;73:3x y=>y=3x

3.A dice is thrown twice. Find the probability of getting 4, 5 or 6 in the first throw and 1, 2, 3 or 4 in
the second throw.
Ans. Total number of outcomes on throwing a dice twice = 36
Here, favourable outcomes ={(4, 1), (4, 2),(4, 3), (4, 4),(5, 1), (5, 2),(5, 3), (5, 4), (6, 1), (6, 2), (6, 3),
(6,4)}

= Number of favourable outcomes = 12

~ Required probability :% = §
4. A school has five houses A, B, C, D and E. A class has 23 students, 4 from house A, 8 from house
B, 5 from house C, 2 from house D and the rest from house E. A single student is selected at random to
be the class monitor. What is the probability that the selected student is not from houses A, B and C?
Ans. Total no. of students =23

No. of students from houses A, BandC=4+8+5=17

~ Remaining no. of students =23 - 17=6

~ Required probability = No. of students, not from A, B and C / Total no. of students houses = %

5.A card is drawn from a well-shuffled deck of 52 playing cards. What is the probability that the card
will not be an ace?
Ans. Total number of cards = 52

Number of non ace card =52 — 4 =48
~ Required probability = g = %

6.A bag has 5 white marbles, 8 red marbles and 4 purple marbles. If we take a marble randomly, then
what is the probability of not getting purple marble?

Ans: Total number of purple marbles = 4

Total number of marbles in bag=5+8+4 =17

Probability of getting not purple marbles =g =0.77

7.0ut of 200 bulbs in a box, 12 bulbs are defective. One bulb is taken out at random from the box.
What is the probability that the drawn bulb is not defective?

Ans. Total no. of bulbs =200

No. of defective bulbs = 12

No. of non-defective bulbs =200 — 12 = 188
188 _ 48

So, P (Getting a non-defective bulbs) = 200 %0

I
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CHAPTER-2

POLYNOMIALS
MIND MAPPING:
Case 1 : Graph cuts Case 2 : Graph cuts Casc 3 : Graph Parabola
X-axis at 2 points X-axis at exactly one point A0 Ret ot RExls 7 Y Axisof
1 H v v \ / »
LN Jf\ A
Number of Zeroes =2 Number of Zero = 1 S dtasee s '
Hober ]
i
Quadratic \
ato
If ot and P are Graphical gl s
zeroes of Quadratic Representation <t N ea
st Potynomal ¢ e
Then, Sum of zeroes it
a+B =-%
Zeroes of Polynomial :
Product of zcroes ;
= Graphically
«
Relationship Between Degree of ~J
Cubic Zeroes and Coefficients of Polynomial N relsenifer R
If o, [ and y are zeroes Quadratic Polynomials S i
of Cubic Polynomial \
adibdeard \
Then, Sum of zeroes, %o \
arpry=-2 » L Types
Sum of products of the ?o\\)“on’IiQ/s Polynomial Degres | General Form
xanuhkumnu:me e ﬂ “ ’l" " l" ﬁ)':";#".".
off +Py+ye=o é s | fio) = a+bree
Product o zerocs /,}7‘ ‘, Quudrstic | 2 |'aue
agy=-% ¢ / S 3 | S =adebdiard
PARS, az0
o 5
* First Level  * Second Level  »Third Level A
F—— PN by

GIST/SUMMARY OF THE LESSON:

1.An algebraic expression is 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.Polynomial comes from the word ‘Poly’ (Meaning Many) and ‘nomial’ (in this case meaning
Term)-so it means many terms. A polynomial is made up of terms that are only added, subtracted or
multiplied. A polynomial is an algebraic expression in which the exponent on any variable is a whole
number.

3.Degree of a Polynomial -For a polynomial in one variable — the highest exponent on the variable in
a polynomial is the degree of the polynomial.

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

(a) Number of terms —Monomial-(one term) Example: 2x, 6x>, 9xy

Binomial — (two unlike terms) Example: 4x>+x, 5x+4

Trinomial — (three unlike terms) Example: x>+3x+4

(b) Degree- Linear Polynomial-(degree is one) Example: 2x+1
Quadratic Polynomial-(degree is two) Example: 3x*+8x+5
Cubic Polynomial-(degree is three) Example: 2x°+5x*+9x+15

5.Zeroes of a Polynomial -A 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: For p(x)=x’—3x+2, when x=1, the value of p(x)=0.
So, 1 is a zero of p(x)
|
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5.For an event E, if p(E) +p(E) = q, then the value of ¢*- 4 is

(a)-3 (b)3 (ON (d)-5
Solution: Maximum Probability= 1= q

aqr4=1%-4=23
Ans: (a):-3

6.From the letters of the word “MOBILE”, a letter is selected at random, the probability that the selected
letter is a vowel is
3 1 1 1
OF ®) 2 © 3 @ 2
Solution: Total Possibilities =M+O+B+I+L+E=6
Number of vowels= O+ I +E =3
- Probability ===

Ans: (c): %
7.Two dice are tossed simultaneously. The probability of getting odd numbers on both dice is
6 3 12 9
(@ 5; ®) o () 5 @ %

Solution: Total number of Possibilities =36
The number of favorable outcomes is (1,1), (1,3), (1,5), (3,3),(3,5), (5,1), (5,3), (5,5) =9

a9
= Probability is v

Ans: (d): 2
36
8.Two coins are tossed simultaneously. The probability of having exactly one head is
@3 ®) 5 © = (d) None of these

Solution: Total no. of outcomes =4 (HH, HT, TT, TH)
Possibility of having one head=2(HT, TH)
a2 1
. Probability is 773
Ans: (a): ;
9. Three rotten eggs are mixed with 12 good ones. One egg is chosen at random. The probability of
choosing a rotten egg is
1 4 1 2
(@)= ®) 2 © 1 @ 2
Solution: Total number of eggs = 3+12=15=total possibilities

Number of rotten eggs=3
= Probability is — = =
15 5

Ans: (¢) %
10.17 cards are numbered as 1,2,3, ---------- ,17, then probability of divisible by 3 and 2 both
7 5 3 2
(@) ®) 5 © 5 @ =

Solution: Total number of Possibilities =17
Divisible by both 3&2 means, multiple of 6
= Outcomes are 6,12

Probability is —
17

2

Ans: (d) 7

I
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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?
(a1 (b)2 (c) 3 (d)4
Ans: (d)
Solution: Factorization: (x-1)(x-2)(x-3). So zeroes are 1, 2, 3. 4 is not a zero.
8. For what value of k is 2x3+ 3x2- 2x + k divisible by (x - 1)?
(a)-2 (b) -3 (c) 1 (d)2
Ans: (b)
Solution: Use Remainder Theorem: f(1)=0=>2+3-2+k=0=>k=-3
9. Which of the following quadratic polynomials has zeroes that are equal and real?
(@) x> +2x+3 (b)x>+4x+4 () x2+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
polynomial matches this condition?
(@) x*-5x+5 b)x>+5x+5 (c) x> 10x+25 (d)x?*-5x+10
Ans: (a)
Solution: For sum = product = 5, polynomial is x> - 5x + 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.

Reason(R): The number of zero of the polynomial f(x) is the number of

points of which f(x) cuts or touches the axes.

v

' \Qﬁ; ﬁf;f,

Ans: Graph cuts X axis at three points. So (a) is correct option.

2.Assertion(A): Both zeroes of the quadratic polynomial xzf 2kx + 2 are equal in
magnitude but opposite in sign then value of k is 2.

Reason(R): Sum of zeroes of a quadratic polynomial ax2+ bx+c. is %b

Ans. (d)
3.Assertion(A): x* + 4x + 5 has two real zeroes.

Reason(R): A quadratic polynomial can have at the most two zeroes.

Ans: (d) p(x) = 0 = x> + 4x + 5 = 0 Discriminant, D = b’>— 4ac= - 4< 0, therefore, no real zeroes are
there.
4. Assertion(A): If the sum of the zeroes of the quadratic polynomial x*> —2/x+8 is 2 then value of k is
1.

Reason(R): Sum of zeroes of a quadratic polynomial ax*+bx-+c is %b

Ans : (a)
5. Assertion(A): P(x = 4x3-x>+5x*+3 is a polynomial of degree 3.

I ———
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CHAPTER 14
PROBABILITY
MIND MAP
Eop g M| Smmee e

probability to occur as 1 complement eveat, P(E) = 1-P(E) Buont huvjag
Solation : Number of passible I e only one outcome of the
| experiment
ostoomes = u36
Number of favoursble ovtcomes = 1 Le. (6,6) |

al
PE)Y =30

Definifions. =" -

/
Cain
When » coin is tossed, what

rould be the prsbabilty of Numsber of oulcomes
Sppocing fed T - favourable to E
P(E) = Samber of all possiblc
Solution : Total eutcomes =2 Le. (H, T) outcomes of the
Favourable oatcomes = 1 ‘experiment
Reauircd Prob. P(E) =5
Value
Sum of probabilitics
of all elementary
— events e 1.
Card v‘obabilit:pﬂ-' Bof soamiv, B, G HAL TSN =1
oAttt i preman )
phek of 52 cards? £ “g‘._ 0=PE)<]
Salution : Number of favourshle ':_ >’ -3
oulcomes = § '( mh':nml' l
Namiber of possibic oatcomes = 52 \ v
S | < 0 Number of trials in
] i i
i) * Fitlorel * Secomd Lawel > Thind Laval Hﬂ)=% .:;:i':

Gist of the lesson:The word ‘Probability’ is commonly used in our day-to-day conversation and we
generally use this word even without going into details of its actual meaning. In general, people have a
rough idea about its meaning.Some of the statements like:

e

» Probably it may rain today

o

<

» He/she may possibly join politics

o

< She is probably right

Probability numerically measures the degree of certainty of the occurrence of events.

Experiments and its outcomes

An operation which can produce some well-defined outcomes is called an experiment and the results are
known as outcomes.

Random experiment

An experiment in which all possible outcomes are known, and the exact outcome cannot be predicted in
advance, is called a random experiment.

Equally likely outcomes

If an outcome of an experiment is as likely to occur as the other, then such an outcome is called equally
likely.

For example: Outcomes head and tail of the experiment “tossing a fair coin” are equally likely.

Event

A collection of one or more outcome (s) out of all possible outcomes of a random experiment is called its
event.

An event having a single outcome is known as an elementary event, while an event obtained by combining
two or more outcomes is called a compound event.

I
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Solution: Let the polynomial be p(x) =x*—6x + k. Here,a=1,b=-6,c =k.
c

Product of zeroes = - :§ = k. Given that the product of zeroes is 4. So, k =4.

10: Write the quadratic polynomial whose zeroes are 3 and -2.

Solution: Let the zeroes be o =3 and f§ = -2.

Sum of zeroes (a + ) =3 + (-2) = 1 & Product of zeroes (aff) =3 x (-2) = -6.

A quadratic polynomial is given by k[x* — (sum of zeroes)x + product of zeroes].
p(x) =k[x®— (1)x + (-6)]= k[x?> — x — 6], Choosing k=1, p(x) = x> —x — 6.

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. Find the zeroes of the polynomial 4s* —4s + 1 and verify the relationship between the zeroes and
the coefficients.
Solution: Let p(s) =4s>—4s + 1.

1 1
To find zeroes, set p(s) = 0, so, the zeroes are o = 3 and = >

Verification:

Forp(s)=4s>—4s+ 1,wehavea=4,b=-4,c=1.

Sum of zeroes (o + ) :§+$= 1. & From coefficients, %b:$=%= 1.So,a+ B 2%.
Product of zeroes (af) = (%) X (%) = i. & From coefficients, 2 = %. So, af = 2

Hence, the relationship is verified.
2. If a and P are the zeroes of the quadratic polynomial p(x) = x> — 5x + 4, find the value of o2 + 2
Solution: For p(x) =x2>—5x +4,wehavea=1,b=-5,c=4.

_—b_—(-5) _c_4

Sum of zeroes (o + ) = —= % = 5. & Product of zeroes (aff) === 1= 4,

We know that (o + B)* = a? + 32 + 2ap.
So, 02+ B2 =(a+B)?—-208=(52—-2(4)=17.
3. Divide 3x* + x>+ 2x + 5by 1 + 2x + X%
Solution: Dividend p(x) =3x>+ x>+ 2x + 5
Divisor g(x) = x>+ 2x + 1 (arranging in standard form)
Quotient q(x) =3x—5
Remainder r(x) =9x + 10
4. Write quadratic polynomial whose zeroes are 5V3 and 25
Solution: Let the zeroes be o= 5V3 and p = 215.
a+B=5B+235.  aBf =(5V3)(2V5)=10V15
Quadratic polynomial = x? —(5\/3 + 2\/5) +10V15
5. Find the quadratic polynomial whose zeroes are (2 +V3) and (2 — V3).
Solution: Let the zeroes be o =2 + V3 and p =2 — V3.
Sum of zeroes (a+B)=(2+V3) + (2 -\3)=2+2=4.
Product of zeroes (of) = (2 +V3)2 —V3) =22 - (3)2=4-3=1.
The quadratic polynomial is k[x? — (sum of zeroes)x + product of zeroes].
p(x) = k[x> —4x + 1]. Choosing k=1, p(x) = x> —4x + 1.
Answer: The quadratic polynomial is x> —4x + 1.
6. If (x + a) is a factor of the polynomial 2x? + 2ax + 5x + 10, find the value of ‘a’.
Solution: If (x + a) is a factor of p(x) = 2x> + 2ax + 5x + 10, then p(-a) = 0.
2(-a)*+2a(-a) + 5(-a) + 10=0=>a=2.
7.1f a and B are the zeroes of the polynomial 2y? + 7y + 5, find the value of (o + 1)(B + 1).

I ———
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Class Interval fi Xi di=xi-a ui=di/h fiui
1000-1500 24 1250 -1500 -3 =72
1500-2000 40 1750 -1000 -2 -80
2000-2500 33 2250 -500 -1 -33
2500-3000 28 2750=a 0 0 0
3000-3500 30 3250 500 1 30
3500-4000 22 3750 1000 2 44
4000-4500 16 4250 1500 3 48
4500-5000 7 4750 2000 4 28

Total fi=200 fiui=-35

Mean =X =a +(3fiu; /3 f)) xh

Substitute the values in the given formula

=2750 + (-35/200) x 500 = 2750-87.50 = 2662.50
CASE BASED QUESTIONS (4 MARKS QUESTIONS)

1)The COVID-19 pandemic, also known as the coronavirus pandemic, is an ongoing pandemic of

coronavirus disease 2019 (COVID-19) caused by

severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2). It was first identified in December

2019 in Wuhan, China. During survey, the ages of 80

CORONAVIRUS

COVID-19

patients infected by COVID and admitted in the one of the City hospital were recorded and the

collected data is represented in the 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.

(1) Find the modal class interval.
(i1) Find the median class interval

(iii)(a) Find the modal age of the patients admitted in the hospital.

(OR)

(iii)(b) Flnd the median age of the patients admitted in the hospital.

Ans: 2
R

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

management give instruction to the school to collect the weight data of

each student. During medical check of 35 students from Class X- A.

there weight was recorded as follows:
(i) Find the median class of the given data.
(ii) Find the modal class of the given data.

(iii)(a) Calculate the median weight of the given data.

(OR)
(iii)(b) Find the mean of the given data.
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RiL

The remainder is (a -1)x + (b -7)

For exact divisibility, the remainder must be 0

So,(a-1)x+(b-7)=0x+0

Comparing coefficients:a=1& b=7

3. What must be added to the polynomial p(x) = x* + 2x* — 2x> + x — 1 so that the resulting
polynomial is exactly divisible by x> + 2x — 3?

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

The remainder is - x + 2.

Let R(x) be what must be added.

p(x) + R(x) should be divisible by x>+ 2x — 3.

This means the remainder when p(x) + R(x) is divided by x>+ 2x — 3 is 0.

The remainder when p(x) is divided by x> + 2x — 3 is (-x + 2).

So, we must add -(-x + 2) to p(x).

(x+2)=x-2.

Therefore, x — 2 must be added.

4. Verify the division algorithm for the polynomials p(x) = x* — 5x + 6 and g(x) =2 — x2.
Solution: p(x) =x*—-5x + 6

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

Divide p(x) by g(x): Quotient q(x) = -x> — 2 & Remainder r(x) =-5x + 10

Division Algorithm: p(x) = g(x) X q(x) + r(x)

RHS = (-x2 + 2)(-x>—2) + (-5x + 10)

=[(x3)(-x2-2)+2(x*-2)] - 5x+10=x*-5x + 6

LHS=p(x)=x*-5x+6

Since LHS = RHS, the division algorithm is verified.

5. If 0, B are the zeroes of the polynomial kx? + 4x + 4 such that o + 32 = 24, find the value of k.
Solution: For the polynomial kx> +4x +4:a=k,b=4,c=4.

Sum of zeroes (o + ) = ;b—— _74 & Product of zeroes (aff) = 2 =2

k
We know that o + * = (o + B)* — 2ap.
Given o2 + 2 =24.
— (e _ ok
So, 24 = P’ )? 2(k)

8

u4=2-2

24k? = 16 — 8k[Multiply by k? (assuming k # 0)]
24k*+8k—16=0
(Gk—2)k+1)=0
So,3k-2=0=>k=2(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 in
both sports, a basketball player uses his hands and a soccer player uses his feet. Usually, soccer is
played outdoors on a large field and basketball is played indoor on a court made out of wood. The
projectile (path traced) of soccer ball and basketball are in the form of parabola representing quadratic
polynomial.

I ———
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n
Z_of
1=20.h=5,0n/2=50,cf=20+f1,/=25 , We know, Median=/ + 2f xh

:24:20+%2+f‘)x5 42301

S =30-/=20= £ =10,

Also, sum of frequencies = 100

S68+/ith=100 =fi+ =32 =210+ =32  =p=22

~fi=10,=22.

3. The distribution below gives the marks of 40 students of a class, if the median marks are 32.5, find
the frequencies fi and f>

Marks 0-10 | 10-20 | 20-30 30-40 40-50 50-60 60-70 Total
No. of students ¥il 5 9 12 f 3 2 40
Ans.
Marks No. of students cf
0-10 fi Ji
10-20 5 S5+h
20-30 9 14+£
30-40 12 26 +£i
40-50 f 26+ fit+fo
50-60 3 29+ fith
60-70 2 3 +fith
Total 40

Here,n=40=>31+fi+£=40 =fi+£=9..()

Given, median = 32.5, which lies in the class interval 30-40. So, median class is 30-40.
=~ 1=30,h=10, f=12, n =40 and c.f. of preceding class, ¢f= f1 + 14

T
Median =1+| 2 xh
S

an. (20— 114 (61,
:32.5-30+[ 2 jx10:>2.5-( 510 30 (6 f)x10m 326 = fi =3

= f,=9-3=6

4.The mean of the following data is 42. Find the missing frequencies x and y if the sum of frequencies
is 100.
Class 0-10 | 10-20 | 20-30 | 30-40 40-50 50-60 60-70 70-80
Frequency 7 10 x 13 y 10 14 9

Ans.

I
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(1) What is the shape of figure shown?
Ans : Parabola
(i) When the parabola is upwards, then what you can say about value of ‘a’?
Ans : a>0
(iii) In the graph how many zeroes are there and what are they?
Ans : two zeroes, -2,4
HIGHER ORDER THINKING SKILL QUESTIONS
1. If one zero of the polynomial p(x) = ax? + bx + ¢ is twice the other, prove that 2aa*> + ba +¢c =0
and hence find a relation between a, b, and c.
Solution: Let one zero be o, so the other is 2a.
Sum of zeros = o + 20 = 30 = 2 = 0. = —
a 3a

Product = @20 =202 =< = 2 ==

a 2a
Now, 2a0 +ba + ¢ =2a~(i)+b~(;—2) +c=c—£ +c
=2c- 5 =0 = 6ac=b?
2. A quadratic polynomial has its zeros as reciprocals of each other. If its leading coefficient is 3, find
the polynomial.

Solution: Let the zeros be o and %

Sum = o+ i, Product =1

Polynomial: 3x? - 3(a + i)x +3

Assuming o =2 = Sum = 2.5 = Polynomial: 6x*- 15x + 6

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

Solution: Let f(x) =ax*>+bx + ¢

f(l)=a+b+c,f(-1)=a-b+c

f(l)=f(-1)>a+b+c=a-b+c=22b=0=>b=0

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

Solution: Let o = =1 = Sum =2r, Product=r* =2 2r=r*=1(r-2)=0=>r=0o0r2

Ifr=2 = Polynomial: (x -2)?=x%-4x +4

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

Solution: p(1) =p(-1)

Let p(x) = a0 + aix + a:x* + ...

p(l)=actait+a+..,p-1)=ac-ar+ta-..

Ifp(1) = p(-1)

=>2a+t2a+..=0

Sa=a=..=0

I ———
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Ans:
Age (in years) | No. of persons cf
0-10 3 3

10-20 7 10

20-30 12 22

30-40 18 40

40— 50 14 54

50 - 60 17 71

Here,n=71 = n/2=35.5
= Median class is 30 — 40
1=30,¢f=22,f=18,h=10

n
Z_of
Median =1+ 2 xh
f

13'5“0:30+113Tf:30+7.5:37.5

:>Median:30+[%jx10:30+

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 (incm) | 130 —135 | 135140 | 140 — 145 | 145150 | 150 — 155 | 155—160

No. of students 4 11 12 7 10 6

Find the median height of the students.
EEpE

Ans: 144.17 g

8.Calculate mode of the following data:

Marks 0-20 20-40 | 40-60 | 60-280 80—-100

No. of Students 5 10 12 6 3

Ans: Since the maximum frequency is 12 which belongs to 40 — 60, therefore modal class is 40 — 60
Here, I =40, fo =10, i= 12, =6, =20

S _
Mode=1+————"F—xh = Mode =40+ 2710120 —40+2x20=40+5=45
h=1=1 24-10-6 8
9.Calculate median marks of the following data:
Marks 0-10 10-20 20-30 30-40 40 -50
No. of Students 2 12 22 8 6
Ans: 25
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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 equation,
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 the
value of the other variable.
6)ELIMINATION METHOD
Step 1: First multiply both the equations by some suitable non-zero 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 no variable, 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. The Solution of the equations x —y =2 and x + y =4 is:
(a)3and 1 (b)4 and 3 (c)5and 1 (d)-1 and -3
Solution: The system of equations x - y =2 and x + y =4 is solved using elimination. Adding the
equations gives 2x = 6, so x = 3. Substituting into the second equation gives 3 +y=4,soy = 1.
The Solutionisx =3,y =1.
Ans: (a) 3 and 1
Q2. If the lines 3x + 2ky — 2 = 0 and 2x + 5y + 1 = 0 are parallel, then what is the value of k?

(@) OF ©3 @2
2k

Solution: To make the lines 3x + 2ky - 2 =0 and 2x + 5y + 1 = 0 parallel, we need §= =

Solving for k gives k = 14—5. This value satisfies the parallel lines condition because % # —Tz

Ans: (b) 7

Q3. The pair of equations 3x — 5y = 7 and —6x + 10y = 7 have

(a) a unique Solution (b) infinitely many Solutions
(c) no Solution (d) two Solutions

Solution:3x — Sy = 7 and -6x + 10y = 7 have Z—1= % # 2—1, thus, no Solution.
2 2 2

Ans: (c) no Solution

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 least one Solution; lines can be intersecting or
coincident. Ans: (d) intersecting or coincident

Q5. The pair of equations 5x + 7y =5 and 2x — 3y =7 are

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

Solution: 5x + 7y =5 and 2x — 3y = 7 have % * %, S0 consistent
2 2
Ans: (a) consistent
Q6. Which of the following pair of equations are dependent?
(a)2x +3y=9and 4x + 6y =18 (b)x+y=2and2x-y=4
(¢)S5x+y=10and2x+y=6 (dx—-y=0andx+y=4

I ———
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Mode:l-l—ﬂxh —55=45+ I5-x

— = x15
2h=fo—fa 30-x-10
2102 s DT s 40 v o453k
20—x -X

=30-2x=45-40=x=5

2.The mode of a grouped frequency distribution is 75 and the modal class is 65-80. The frequency of
the class preceding the modal class is 6 and the frequency of the class succeeding the modal class is 8.
Find the frequency of the modal class.
Ans. Here, [=65, fo=6, fi=x,/=8,h=15

Moa’e:l-kif'_f0 x—6

Xh —75=65+——>_x15
24 =fo—fa 2x-6-8
=102 70 (1522 X0 L3 av28-3x-18
2x—14 2x—14

=4x—-3x=28-18=x=10

3. If the mean of the following frequency distribution is 62.8, then find the missing frequency x :

Class 0-20 20-40 40— 60 60—-80 | 80—100 | 100—120
Frequency 5 8 X 12 7 8
Ans.
Class Frequency X fx
0-20 5 10 50
20 —40 8 30 240
40— 60 X 50 50x
60 — 80 12 70 840
80— 100 7 90 630
100 — 120 8 110 880
x+40 50x + 2640

Here, >f=x +40 and ) fx = 50x + 2640
D Sx . pg 30x+2640

> ' x+40

=62.8x—50x=2640—-2512=12.8x=128=x=10 .. Missing frequency, x = 10

Mean,x = = 2512+62.8x =50x +2640

4.Calculate median marks of the following data:

Marks 0-10 | 10-20 | 20-30 | 30—-40 | 40-50 Total

No. of Students 8 16 36 34 6 100

Ans:

I
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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 Zl;— %;&z—l, the system is inconsistent.
2 2 2

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 are same.
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)
10.Assertion (A): A system of equations with infinitely many Solutions must be inconsistent.
Reason (R): Coincident lines have no unique solution.
Ans: (d)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1. Solve the pair of linear equations:3x —y =3 and 9x — 3y =9
Solution: The equation 9x - 3y =9 is simply a multiple of 3x - y = 3. They represent the same line on
a graph, thus the system has infinitely many Solutions because every point on the line is a Solution.
2. Solve the following pair of equations: s +t=15,2s —3t=15
Solution: Using substitution on the system s +t = 15 and 2s - 3t = 5, we isolate 's' in the first equation
(s = 15-t) and substitute it into the second. Solving the resulting equation for 't' yields t = 5.
Plugging t = 5 back into s = 15-t gives s = 10. Therefore, the Solution is s =10 and t = 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 solution, %#Z—l, Applying this to x + 2y = 5 and
2 2

3x + ky + 15 = 0 requires that %;é %
Solving this inequality shows that k cannot be equal to 6 for a unique solution to exist. k # 6
4. Find whether the equations are consistent or inconsistent: 5x + 7y =5, 2x — 3y =7

Solution: The system 5x + 7y = 5 and 2x - 3y = 7 has) Z—I;é %, so the lines must intersect in one point
2 2

and have exactly one Solution, meaning it is consistent with a unique Solution.

Consistent (unique Solution)

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 expression x =y + 4. Thus the equations are, x+y=36, x =y + 4.

6. Determine graphically the solution of: ~
Xx+ty=6,x—y=2

Solution: x =4, y =2 (The graphical solution would be

the graph showing the intersection at (4,2)).
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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: Here, n =57 So, 2= 28.5
Class Frequency | cf
-05-55 13 13
55-11.5 10 23
11.5-17.5 15 38
175-235 |8 46
23.5-29.5 11 57

The cumulative frequency, just greater than 28.5, is 38 which belongs to class 11.5 — 17.5. So,
the median class is 11.5 — 17.5. 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:
Vaggble Frequency (f) fx
1 4 4
2 5 10
3 y 3y
4 1 4
5 2 10
Total y+12 3y +28

Here, Yf=y+ 12 and > fx =3y + 28

Mean,)_c:MD 6:3}}+28

> Toy+12

=04y=32=y=8

=3y+28=2.6y+31.2

6.In a continuous frequency distribution with usual notations, if /= 32.5, fi = 15, fo= 12, > = 8 and

h =38, then find the mode .

Mode=1+—"Jo
Ans. 2fi=tfo 12

15-12

= Mode=32.5+——
30-12-8

x8 :32.5+%x8:32.5+2.5:34.9

7.Consider the following frequency distribution of the heights (in cm) of 60 students of a class:
Class 150 - 155 |155-160 |[160-165 [165-170 |[170-175 |175-180

Frequency 15 13 10 8 9 5

Find the upper limit of the median class.

I
KVS ZIET MYSURU: CLASS 10 MATHEMATCIS 2025-26 121

Solution: Solving for x=3-2y in the second equation and using in the first equation you get: x = g, y
19
29
LX= 4—9, y= 2 s the solution
29 29
7. Solve the pair: x+y=6,x—y=4
Solution: Adding x +y =6 and x —y =4 yields 2x = 10, so x = 5. Substituting into x +y = 6, we
gety=1.
~x=35,y=11is 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 of
each item.
Solution: Let pencil cost Rs x and pen Rs y. The system is 2x +3y =11, x +2y=7.
Solving by elimination/substitution yields x =1 and y = 3.
» Cost of one pencil =Rs 1, Cost of one pen = Rs 3.
9. Form the pair of equations: “The sum of two numbers is 25. One number is 3 less than double the
other.”
Solution: "The sum of two numbers is 25," so x + y=25.
"One number is 3 less than double the other" gives x =2y-3 or x - 2y =-3.
10. Solve the following pair using substitution: 3x + 2y =16, x =y + 2
Solution: Given 3x + 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 two-digit 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 +y.
Condition 1: 10x +y=3(10y +x) - 9=>7x-29y =-9 (Eq. 1)
Condition 2: |(10y + x) - (10x + y)| = 45.
Case 1: 10x +y - (10y +x) =45=>9x -9y =45 =>x -y =5 (Eq. 2a)
Case2: 10y +x - (10x +y)=45=>9y-9x=45=>y-x=5 (Eq. 2b)
Using Eq. 2a: x =y + 5. Substitute into Eq. 1:, 7(y +5) - 29y =-9 =>-22y =44 =>y =2,
x=2+5=17.
~ Original 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. Find
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.
~Pencil = Rsl, 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 upstream.
Find the speed of boat and speed of stream.
Solution: Boat speed = x, Stream speed =y. Downstream: 20 = (x +y) 2 =>x+y =10 (Eq. 1).
Upstream: 20 = (x -y)4=>x -y =5 (Eq. 2)
Eq.1+Eq.2:2x=15=>x=17.5,
Substitute x = 7.5 into Eq. 1: 7.5 +y=10=>y =2.5.
-~ Boat speed = 7.5 km/h, Stream speed = 2.5 km/h
4. Solve the pair: 2x +3y =12, x—y=1
Solution: Eq. 1: 2x +3y=12,Eq. 2: x-y=1=>x=y+1
Substitute x =y + l into Eq. 1: 2(y + 1) +3y=12=>5y+2=12=>5y=10=>y=2
x=2+1=3.
x =3, y =2 is the solution.
5. The sum of the digits of a two-digit number is 9. If 27 is subtracted from the number, the digits
interchange their places. Find the number.
-
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(a)l6 (b) 10 (c) 12 (d)14

Ans: (d)

Solution: The mode is the most frequent observation. Here, the mode is 14 with a frequency of 15
10)The mean of the following distribution is

Xi 12 14 18 20

fi 3 5 8 7
(a)19.5 (b)18 (€)16.95 (d)15.24
Ans: (¢)
Solution: ¥ fixi=3x12+5x14+8x18+7x20 =36+70+144+140=390
_ Ifixi _ 390 _
Mean= Si=m 16.95

ASSERTION AND REASONING QUESTIONS
DIRECTION: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option
(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 and 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 arithmetic mean of the following given frequency distribution table is 13.81.

Marks 25-55 55-85 8.5-115 11.5-145 14.5-175 17.5-20.5
No. of Students 7 10 15 20 25 30
Reason (R): Mean =Y fx / >'f
Ans: (a)

2. Assertion (A): If the value of mode and mean is 60 and 66 respectively, then the value of median
is 64.
Reason (R): Median = (mode + 2 mean)/2
Ans: (¢)

Median = % (mod e+ 2mean) = %[60 +2(66)]= % x192 =64

3. 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=3Median — 2Mean=>(50.5) = 3 (45.5) — 2 Mean => 2Mean = 136.5 -50.5 = 86
4. Assertion (A): Consider the following frequency distribution:
Class Interval 10-15 | 15-20 20-25 25-30 30-35
Frequency 5 9 12 6 8

The modal class is 10 — 15.

Reason (R): The class having maximum frequency is called the modal class.

Ans. (d)

The maximum frequency is 12, which lies in the interval 20 — 25. So, the modal class is 20 — 25.
5. Assertion (A): For a moderately asymmetric distribution, Mode- Median = 2(Median-Mean)

Reason (R): For a symmetric distribution Mean = Median = Mode

Ans(b)
|
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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 ticket is % =11.25. So,
11 tickets.

3. A chemist has two solutions: 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. ‘4&
(iii) If the chemist needs to create 20 L of 50% solution instead, how much of

each would he need?

Solution: (i) x + y =40 (Eq. 1), 0.3x + 0.7y = 0.4(40) = 16 (Eq. 2)
(i1) From Eq 1: x = 40-y. Substitute: 0.3(40-y) + 0.7y = 16
=>12-03y+0.7y=16=>04y=4=>y=10.x=40- 10 =30,
30% solution = 30 L and 70% solution =10 L

For 40 L of 40% solution, the chemist needs 30L of 30% solution and 10L of 70% solution.

(iii) x +y =20, 0.3x + 0.7y = 0.5(20) = 10. x = 20-y. 0.3(20-y) + 0.7y =10=>6 - 0.3y + 0.7y = 10
=>0.4y=4=>y=10.x=20-10 =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_5 1 11
1. Solve: —+ —_— ==
x-y 6 x+y x-y 6
1 5 1 101 5 1
Solut10n.a——b——a+b——, -b===>2a=1=>a=-. —tb=—=>b=-.
x-y e 6 2 2 6 3
5 -1
x+y=2,x-y—3.2X—5—>X—E.y—27527.
Lx=2 y=_t
o 2’y 2

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.

~ Rs5 notes = 80, Rs10 notes = 10

3. The sum of the ages of father and son is 45. Five years ago, the father’s age was 4 times his son's.
Find their present ages.

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

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

. Father = 33 years, Son = 12years

2y 13 3x 2y 1
L3X L2y 13 x_ v _1

4. Solve 2y 3x 6’ 2y 3x 6

Solution: a—— b— +b—— a-b=- 2a— —>a—— b = 1. inconsistent because a & b must

be reciprocal. Therefore no unique solutlons.
=~ The original equations are inconsistent, therefore not solvable.

5. If 6 is subtracted from the numerator and 3 from the denominator of a fraction, it becomes % If3is

added to both, it becomes g. Find the fraction.

Solution: Fraction == i:g— -=>2x-12=y-3=>2x-y=09.
;%2=§=> S5x+15=4y+ 12 => 5x - 4y =-3., y = 2x - 9. Substitute: 5x - 4(2x - 9) = -3 => 5x - 8x +

36=-3=>-3x=-39=>x=13.y=2(13)-9=17.
% is the required fraction.

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 class

Formula: Mode =1+ (%

)X h  Where [= lower limit of the modal class

f1=frequency of modal class(the highest frequency)
f0= frequency of the class preceding the modal class
f2= 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 nearest to
g, called the median class.

n
Formula: Median=[ + (2 fcf

)X h Where 1= lower limit of the modal class

n=sum of frequency =Y. fi
f= frequency of the median class
h= size of the median class (class size to be equal)
cf=cumulative frequency of the class preceding the
median class
Empirical formula
The relation among Mean, Mode and Median: Mode = 3 Median — 2 Mean
MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)
1) If the difference of the mode and median of a data is 24, then the difference of its median and
mean is
(a)8 (b) 12 (c) 24 (d) 36
Ans: (b)
Solution: Mode-median=24(given)
Mode =3 median-2 mean
Mode — median =2(median-mean)
= Median-mean = % =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 will

also increase. Here, each observation in the data is increased by 2. Hence the new median
will also increase by 2

3) The following distribution gives the daily income of 50 workers of the factory. The lower limit of

the modal class is

Income (in ) 400-424 425-449 450-474 475-499 | 500-524
Number of workers 12 14 8 6 10
(a)25 (b) 449 (c) 424.5 (d) 425.5
Ans: (¢)

Solution: C.I against highest frequency (14) is 425-449 (Modal class), but the class is not continuous.
~ 424.5-449.5. The lower limit is 424.5

I
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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).
e If D="b’-4ac > 0: Two distinct real roots.
e If D =b?-dac= 0: Two equal real roots (repeated roots).
e If D=b?-4ac < 0: No real roots.
Applications:
e Quadratic equations are used in various fields like Physics, Engineering, and Economics to
model different scenarios.
e They can be used to solve problems involving Geometry, Projectile motion, and
Optimization.
Method to Solve Word Problems:
Step-1 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.
Step-2 According to the given condition, write the equation in the quantities which is obtained from
step-1.
Step-3 Simplify the equation obtained in step-2 to get quadratic equation.
Step-4 Now, simplify the quadratic equation by any one of the methods (i.e. factorization and
quadratic formula) to obtain the value(s) of variable x.
Step-5 Further check whether the value(s) of variable x, satisfies the given condition or not.
Step-6 Find the values of the quantities. Also, Find the values of other information, if asked in the
question.
FORMULAE
1. Solution of Quadratic Equation by Quadratic Formula
X = —bi\/f—ltac) or X = —bzi\/ﬁ

where D=b’-4ac is known as Discriminant

This Formula is known as Quadratic formula or Sridharacharya Formula
2. Condition for two equal real roots D=0 i.e. b>-4ac=0.
If D=b>-4ac=0 then x = ;—Z, x=2

2a
3. Condition for two distinct real roots D> 0 i.e. b*>-4ac0 > 0
If D=b’-4ac>0 then
¥ = -b+VD X = -b—VD
2a 2a
4. Condition for no real roots D< 0 i.e. b>-4ac<0
If D=b*4ac<0 /D 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=x*+3=> 2x%*-3x+1
2. For the equation x* + 5x — 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?-dac= 52— 4(1)(-1)
25 + 4 =29 which is greater than 0 and irrational.
]
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(iii)(b) Volume of cylinder = rr*h = % x(1.5%x7=49.5m3

Volume ofcone=§ wr’h =§x§x(l.5)2x2:4.71 m?

Total capacity = 49.5 +4.71 = 54.21 m?

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 volumes of the cube and the toy. Also, find the
total surface area of the toy.

Ans:(i) Volume of toy = Volume of cone + Volume of hemisphere

= Ieh+ G =ie(h+2 1) = 2x 2 x4 x4 x (4 +2xd)= oo’
3 3 3 3 7 21

(i1)Side of cube = 8 cm = Volume = §8* =512 cm?

Difference = 512 — % =512-201.06 = 310.94 cm®

(iii) Includes curved surface area (CSA) of cone and hemisphere.

Slant height (1) of cone = 4+/2

CSA of cone = 7irl = 16nV2 CSA of hemisphere = 2mr? = 327

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 many
litres of water can it hold?

Ans. Volume of Cylindrical Vessel

Given: Circumference = 132 cm = 2ar=132 = r=21cm  so, Height =25 cm

Volume = nir*h = 3.1416 x 212 x 25 = 34636.5 cm®

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

(ii) The weight of pillar, if 1 cm3 of iron weighs 10g.

Ans. Iron Pillar (Cylinder + Cone) = (i) Volume of Iron Used:

Cylinder: mr*h = 7 x 64 x 240 = 15360n ~ Cone: ganh = é’l[ X 64 x 36 = 768n
Total Volume = 16128 =50669.8 cm?
(ii) Weight of Pillar: Density = 10 g/em® = Weight = 50669.8 x 10 = 506698 g = 506.70 kg

I
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ASSERTION AND REASONING 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.
1. Assertion(A): 3x> — 6x + 3 = 0 has repeated roots.
Reason(R): The quadratic equation ax?+ bx + ¢ = 0 have repeated roots if discriminant D > 0.
Ans. (c)
2. Assertion(A): If one root of the quadratic equation 6x> —x — k = 0 is 2/3, then the value of k is 2.
Reason(R): The quadratic equation ax> + bx + ¢ = 0, a # 0 has almost two roots.
Ans. (b)
3. Assertion(A): (2x — 1) — 4x?> + 5 =0 is not a quadratic equation.
Reason(R): An equation of the form ax?> + bx + ¢ =0, a # 0, where a, b, c € R is called a
quadratic equation.
Ans. (a)
4. Assertion(A): The roots of the quadratic equation x> + 2x + 2 = 0 are imaginary
Reason(R): If discriminant D = b? — 4ac < 0 then the roots of quadratic equation ax> +bx + ¢ =0
are imaginary.
Ans. (a)
5. Assertion (A): The quadratic equation x*+4x+5=0 has no real roots.
Reason (R): The discriminant is greater than zero.
Ans. (c)
6. Assertion (A): The solution of the quadratic equation (x-1)* -5 (x-1)-6=01is 7
Reason (R): The solution of the equation x>+5x-(a>+a-6) = 0 is a+3
Ans. (c)
7. Assertion (A): Every quadratic equation has exactly one root.
Reason(R): Every quadratic equation has at most two 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. (c)
9. Assertion(A): The equation x? + 4x + 5 = 0 has two equal roots.
Reason (R): If discriminant D = b? — 4ac = 0 then the roots of quadratic equation ax?> + bx + ¢ =0
are equal.
Ans. (a)
10. Assertion(A): The roots of the quadratic equation x> + 2x + 2 = 0 are imaginary
Reason(R): If discriminant D = b? — 4ac < 0 then the roots of quadratic equation ax> + bx + ¢ =0
are imaginary.
Ans. (a)
VERY SHORT ANSWER TYPE QUESTIONS 2MARKS QUESTIONS)
1. Find the value of p so that the quadratic equation px(x — 3) + 9 = 0 has two equal roots.
Ans: px® — 3px + 9 = 0, condition for equal roots: b> — 4ac = 0 = (-3p)* — 4(p)(9) =0
on solving we get p = 0 (rejected) or p =4 . p = 4(~ Coeff. of x> cannot be zero).
2. Find the roots of the equation x> — 3x —m (m + 3) = 0, where m is a constant.

I ———
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So, given volume of iron has mass = 111532.8 x 8 gm = 8§92262.4 gm= §92.2624 kg = 892.262 kg
5. A rocket is in the form a right Circular Cylinder closed at the lower end and surmounted by a cone
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 portion is the 7.5 m, find the total surface area and
volume of the rocket.

Ans. Cylinder

diameter =9 m = Radiusr=4.5 m.

Cone

Radiusr=4.5 72  Slant height | =7.5m

height of cone h=VI? —r2, [ =6m

TSA of Racket = mrrl + 2mrh + mr? = 594m?

Volume = § r2h + k= 1081.93 m’

CASE STUDY BASED QUESTIONS(4 MARKS QUESTIONS)
1. The word ‘circus’ has the same root as ‘circle’.

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.

Redlliii;

Based on the above, answer the following questions:
(1)Find the slant height of the conical part.
(i1) Determine the floor area of the tent.
(iii)(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 part: 1 =72 + hz =v142 + 10.52 =V306.25=17.5 m.
(ii) Floor area = r? = % x 14x 14=44x14 =616 m>.
(iii) (a) Area of cloth used for making the tent:
Lateral surface area of cylinder = 2nrh = 27(14)(8) = 2241 m?
Curved surface area of cone = nrl = n(14)(17.5) = 2451 m?
Total cloth area = 224n + 2451 = 4691 =469 x 2—72 =67x22= 1474 m%.
(b) Total volume of air inside an empty tent = volume of the tent
Volume of cylinder = nr*h = n(14)*(8) = 15681 m?
Volume of cone = Zmr*h = Zn(14)(10.5) = 686n m®

Total volume of tent = 22541 = 2254 x 2—72 =322 x22=7084 m?
-
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Product of roots = constant term/coefficient of x* =(a)(60)) = S on substituting a = -

from (i), we get p=3.
3. Solve for x: V2x + 9 +x =13.
Ans. V2x + 9 + x = 13, on squaring both the sides, x> — 28x + 160 = 0= x = 8 or x = 20
4. Solve for x: 4x> —4ax + (a> - b%) =0
Ans. 4x% —4ax + (2> —b>) =0
= [4x>—4ax +2°] -b>=0= (2x —a)’ - (b)’=0=>(2x—a+b) (2x—a—-b)=0
=>2x—at+tb=0or2x—a-b=0=>2x=a—-bor2x=a+b .. x=(a"b)2orx=(ath)2
5. Find that value of p for which the quadratic equation (p + 1)x>—6(p+ 1)x+3 (p+9)=0,p # -1
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 =b%-4ac
S>[6(p+ DI -4+ D3 P+9=0=36(p+ 17> -12(p+ 1) (P+9=0
=2>p+1=00orp-3=0=>p=-1(rejected)orp=3 ~ p=3.

6. aand P are zeroes of the quadratic polynomial x> — 6x + y. Find the value of ‘y’ if 30+ 2 = 20.
Ans. Let, f(x) = x> — 6x +y from the given 3a + 2 = 20—(i), a + p = 6—(ii) and, aff = y—(iii)
on solving o. =8, f=-2. y=off =(8)(-2) =-16.

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

Ans. Let us say the first number is x, and the second number is 27 — x. As per question:
x(27 —x) =182 =x? —27x —182=0, on solving x = 13 or x = 14 the numbers are 13 and 14

8. The sum of the reciprocals of Rehman’s age (in years) 3 years ago and 5 years from now is 1/3.
Find his present age.

Ans. Let the present age of Rahman is x years. Three years ago, Rehman’s age was (x — 3) years.

Five years after, his age will be (x + 5) years. As per the condition given
1 1

Tt s § after simplification we get: x> —4x—21=0=>x=7, -3
As we know, age cannot be negative. Therefore, Rahman’s present age is 7 years

9. In a class test, the sum of Shefali’s marks in Mathematics and English is 30. Had she got 2 marks
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 be x. Then, the marks in English will be 30 — x.
As per the given question, (x +2)(30 —x — 3) =210, on solving the QE we get x=12,13
Therefore, if the marks in Math are 12, then marks in English will be 30 — 12 = 18, and if the
marks in Math are 13, then marks in English will be 30 — 13 = 17.

10. Sum of the areas of two squares is 468 m2. If the difference between their perimeters is 24 m, find
the sides of the two squares.
Ans. Let the sides of the two squares be x m and y m. Therefore, their perimeter will be 4x and
4y, respectively and the area of the squares will be x? and y respectively.
As per question 4x — 4y = 24, Also, x*>+)? = 468.
By these two equations we obtain QE: 3* + 6y — 216 = 0. After simplification we get y = -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)

1. In aflight of 600 km, an aircraft was slowed due to bad weather. Its average speed for the trip was
reduced by 200 km/hr and the time of flight increased by 30 minutes. Find the original duration of
the flight.

Ans. Let the speed of the flight be x km/hrs. According to the given, 200 > 2

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

600 600 _ 1

I ———
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Surface area of the toy = CSA of hemispherical part + CSA of conical part

=2n?+mrl=nr2r+1)= ? x 3x(2x3 +V130) = %(6+\/m cm?
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 cm = radius =42 cm, length = 120 cm
Area levelled = CSA =2nrth =2 x ? x 42 x 120 = 31,680 cm? per revolution

Total area of the play ground = 500 x 31,680 = 1,58,40,000 cm? = 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 such
cones can be filled?

Ans. Cylinder: radius = 6 cm, height = 15 cm

Volume = r*h =2 x 62 x 15 = 3960 cm’

Cone: radius = 3 cm, height =4 cm

1 122 264
Volume=§1tr2h=g>< 5 X 9 x 4:70m3

. . 2 2 22 1188
Hemispherical top = Zar® == x == x 27 = —=cm’
: - 264 | 1188 _ 1452
Volume of ice cream filled in one cone = - + - = Tcm3

Number of cones = Volume of cylinder+ Volume of ice cream in one cone
1452

=3960 cm*=+ Tcm3 =19 cones.
8. The surface area of a sphere is 616 cm?. Find its radius and volume.
Ans. Surface area = 616 cm? = 4xr?

616 X 7
=2 =—

Volume =§m-3 :§ x % X 343 = 1372 cm?

=49=>r=7cm

9. A tent is in the shape of a right circular cylinder up to a height of 3 m and a cone above it. The total
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 = 13.5 — 3 = 10.5 m, radius = 14 m

Slant height (I) = V142 + 10.52 =+/306.25

CSA of cylinder = 2nrh =2 X? x 14 x 3 =264 m*

CSA of cone =mrl = %X 14 x 1/306.25 = w
Total Surface area of the tent = 264 + 308730625 m?

10. A juice seller serves juice in a cylindrical glass of height 15 cm and diameter 7 cm. He also places
a hemispherical lid over the glass. Find the total surface area of the glass with the lid .
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
=2nrh + 2nr*+ = nr X (2h + 3r)

= Zx35@2x15+3x3.5= 11x41.5 =456.5 cm®

I
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(i) What will be the distance covered by Ajay’s car in two hours?

(i) Write a quadratic equation which describe the speed of Raj’s car?

(iii) What is the speed of Raj’s car?

(iv) How much time took Ajay to travel 400 km?

Ans. (1) 2(x + 5)km, (ii) x*> + 5x - 500 = 0, (iii) 20km/h, (iv) 16 hours

2. 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)

>

A S

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

(i)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?
(iii)How much time boat took in downstream?
(iv)What is the speed of the current?
Ans. (i) (20-x) km/h, (i) x>+ 30x — 400=0, (iii) 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.

(1)Write an expression for times taken for the onward journey.

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

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

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

Ans. () =2 (ii) = (iii) x>+ 40x— 32000 = 0, (iv) 160

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 the
resulting cuboid is 72 cm?

Reason (R): The surface area of a cuboid is 2(Ib + bh + hl).
Ans: (a)
[ Volume of cube =a*=8 = a=2cm. So, for the cuboid, ] =8cm, b=2cmand h=2 cm.
Surface area=2(8x2+2x 2 +2x 8) =2(16+4+16) = 72cm?.]
8. Assertion (A): If the total surface area of a solid hemisphere is 462cm?, then its radius is 7cm
Reason (R): The total surface area of a hemisphere of radius r is 4 mr’.
Ans: (¢)
9.Assertion (A): If the volumes of two spheres are in the ratio 64:27, then their surface areas are in
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 )is r*: R® where as ratio of volumes is r* : R3.

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.
Volume of cylinder = nr*h = n(2x)*(3x) = 12nx>
1386 = 12nx* =x*=1386/(12 x 1) = 36.78 = x~3.33
Radius = 2x = 6.66 cm, Height = 3x = 9.99 cm
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 =2mrth =2 x 2 x 3.5 x 40 = 880 cm?
3. Two solid hemispheres of radius 3.5 cm are joined to make a structure as shown Find the surface
area of the structure.

Ans. Here the Surface area of the structure = 2(TSA of hemisphere) = 2 x 3 mr?. Om}
=2x3x§x3.5x3.5=66x3.5=231cmz. L

4. Find the capacity (in litres) of a cylindrical tank of radius 70 cm and height 1.2 m.
Ans. Height to cm: 1.2 m = 120 cm.

Volume = ir*h = g x 70 x 70 x 120 = 1,848,000 cm?® = 184.8 litres

5. A toy is in the shape of a cone mounted on a hemisphere. If the radius is 3.5 cm and height of the
cone is 4 cm, find the total surface area of the toy.

Ans. Slant height of cone = V72 + h2 = \/(3.5)2 + 42 =53 cm
Total Surface Area = nr(1 + 1) = 2—72 x 3.5 % (5.3+3.5)=96.8 cm?.

I
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after simplification we get 13x%- 41x-120=0
On solving above QE we get x=5 or _1—234. Thus, one pipe will take 5 mins and other will take

{(5+3)=8} mins to fill the cistern.
2. Solve for x: 9x>—9(a+b)x+(2a%+5ab+2b%)=0
Ans. 9x’>-9(a+b)x+(2a>+5ab+2b?)=0.

The above equation can be rewritten as 9x°—9(a+b)x+(a+2b)(2a+b)=0.

. . . a+2b 2a+b
On solving the above equation, we obtain X=—0— or -

3. A lotus is 2m above the water in a pond due to wind the lotus slides on the side and only the stem

completely summers in the water at a distance of 10m from the original position find the depth of
the water in the pond.

Ans. Let the depth of the pond be x m. According to question (x+2)*= x*+10°.

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

4. A teacher on attempting to arrange the students for mass drill in the form of a solid square found
that 24 students were leftover. When he increased 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 students = x>+24, New side =x+1,
so the number of students = (x+1)?-25.

ATQ x*+24= (x+1)%-25.

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

5. Xand'Y are the centers of circles of radius 9 cm and 2 cm and XY =17 cm. Z is the center of a
circle of radius 4 cm which touches the above circle externally. Given that £XZY = 90° write an
equation in r and solve it forr.

(>

evA

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

SXZ=9+1, YZ=1+2.

ATQ (r+9)*+H(r+2)*=17>.

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

I ———
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Let r and h be the radius and height. New radius = 2 and height = 2h
New CSA=2mrh=2x m x 7 x2h=2mrh

2. Ifaright circular cone has radius 4 cm and slant height 5 cm then its volume is

(a) 16 w cm® (b) 14 m cm? (c) 12 w cm? (d) 18 mem?

Ans. (a) 16 mcm?®

- slant height (1) = 5cm and radius (r) = 4 cm, its height (h) = VI? — r2 =52 — 42 = 3cm.

Volume = %T[l'zh =%r[ x4*x3=16mcm’

3. If the radius of a sphere is doubled, then the ratio of the original and new surface areas is
(a)1:2 ®)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 = 4nr” : 4 (2r)* = 4mr? : 16nr° =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

(a)4:1 ®)3:5 (c)5:3 (d4:5
Ans. (¢)5:3
Let the radii be r and R and slant heights be I and L. ratio of slant heights = % 3:5.
Given that mrl = nRL. => £=% =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 20
cm the volume of the water in the container is

(a) 5.6721 (b) 4.0228 (c) 3.8925 (d)4.971
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 = rr’h = g x8x8x20cm’= L;w =4022.85 cm® =4.0228 |

1.If two solid hemispheres of same base radius are joined together along their bases, then the surface
area of this new solid is
(a) 3mr? (b) 4nr? (c) 5ur? (d) 6mr?
Ans. (b) 4nr?
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 cuboid is 6v/3cm and the length of its diagonal is
2v/3cm. The total surface area of the cuboid is
(a)48cm? (b) 72 cm? (c) 96 cm? (d) 108 cm?.
Ans. (c) 96 cm?
Given (1+b+h)=6v3cm. diagonal of a cuboid = VI2 + b2 + h2 =23
12+ b?+h*=12.
TSA =2(Ib + bh + hl) = (1+ b + h)> — (12 + b? + h?) = (6v3)* — 12 =108 — 12 =96 cm?
8. A vessal is in the shape of a cylinder of height 7 cm mounted on a hemisphere of radius 0.07m. Its
inner surface areais  cm?’.
(a) 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

=2mh+2m2=2nr(h+r):2x§x7x(7+7)

I
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e The sum of first n terms of an arithmetic progression when the nth term, an is known: is S, =
"'Zi [a1+ an]
e The nth term from the last in an Arithmetic Progression (AP) ,a,=1-(n-1)d
where 'l' is the last term of the AP, 'n' is the term number from the last, and 'd' is the common
difference.
e The formula for finding the nth term (an) of an arithmetic progression (AP) when the sum of the
first n terms (Sy) is given, is: ay = Sy - Sp.1.
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 first (n-1) terms.
e 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.
e 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.
e 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 n™ term of an A.P. is given by a, = 3 + 4n. The common difference is
(a7 (b)3 (c)4 @1
Ans: (c) 4 [ d=az- a1, 11-7=4]
2. Ifp,q,randsarein A.P. thentr—qis
(a)s—p (b)ys—q (c)s—r (d) none of these
Ans: (¢)s—r
3. If the sum of three numbers in an A.P. is 9 and their product is 24, then numbers are
(a)2,4,6 (b)1,5,3 (c)2,8,4 (d)2,3,4
Ans: (d) 2, 3, 4[ By using three terms a-d, a, a+d]
4. The (n—1)" term of an A.P. given by 7,12,17,22,... is
(a)5n+2 (b) 5n+3 (¢c)5n-35 (d)5n-3
Ans: (d)5n-3 [api=a+[(n—-1)-1ld=7+[(n-1)-1](5) =
7+(m-2)5=7+5n-10=5n-3]
5. The 10" term from the end of the A.P. -5, -10, -15,..., -1000 is
(a)-955 (b) -945 (c)-950 (d) -965
Ans: (a) -955 [10™ term from the end =1— (n— 1 )d =-1000 — (10 — 1) (-5) = -1000 + 45 = -955]
6. Find the sum of 12 terms of an A.P. whose nth term is given by a, =3n +4
(a) 262 (b) 272 (c) 282 (d) 292
Ans: (c) 282 [a1 =7, a2 = 10, a3 = 13, d=3, putting the value in the formula of S, we get
812:122 [2x7+(12-1)x3]=6[14+33] =6 x 47 =282]
7. The sum of all two-digit odd numbers is
(a) 2575 (b) 2475 (c) 2524 (d) 2425
Ans: (b) 2475 [ All two-digit odd numbers are 11,13,15,... 99, which are in A.P.
Sum=42—5[11 +99] =452 x 110 =45 x 55 =2475]
8. If (p+q)™ term of an A.P. is m and (p — q)"™ term is n, then pth term is

(a) mn (b) vmn (= (d) =2
Ans:(d) "":") [apsq=m, 2y q=n=2a+(p+q—1)d=m..()=a+(p—-q-1)d=m...(ii)
On adding (i) and (ii), we get 2a + (2p — 2)d = m + n= a, = =)

9. The number of multiples lie between n and n? which are divisible by n is
(a)n+1 (b)n (c)n-1 (d)n-2
Ans: (d) n—2 [Multiples of n from 1 ton?arenx 1,nx2,nx 3, ...,nxn
There are n numbers. Thus, the number of multiples of n which lie between n and n? is
(n —2) leaving first and last in the given list: Total numbers are (n — 2)]
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o
1800

r [tan O + sec 0 +

-1]

Ans) Length of a minor arc AP = g

1800
Inrt.AOAB,tan 6 = % = AB = 0A .tan6 = AB = r tan tan 6--(ii)

P Q — (i), £OAB = 90°

In rt.AOAB,sec sec = Z—i = OB = 0Asecl = OB =rsecf

PB=OB-OP=rsecl —1r --—-—-—-- (iii)
Perimeter of shaded region = AB + PB + AP

0
=rtanf +rsecd —r + — X1
1800

o
=r[tan 0 +sec 6 +
180°

-1]

(2) Find the area of the square that can be inscribed in a circle of radius 8 cm.
Ans) Let the side of a square be ‘x” cm = 2 x2 = 256 cm = x%2 = 128 cm?

~ S
N\

—

(3) In the given figure, a circle of radius 7.5 cm is inscribed in a square. Find the area of the shaded
region (Use m = 3.14)

Ans) Area of the circle = 12 = 3.14 x (7.5)2 cm2 = 176. 625 cm?

Clearly, side of the square = diameter of the circle = 15 cm

So, area of the square = 15 cm? = 225 cm?

Therefore, area of the shaded region = 225 cm? — 176.625 cm? = 48.375 cm?
(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 area
of the inner circle?
Ans) : Diameter of the inner circle =5 cm
and that of outer circle = diagonal of the square = 5v/Z cm.

Ay _ 1 ~

4, 2
(5) In the given figure, the area of the shaded region between two concentric circles is 286 cm?. If the
difference of the radii of the two circles is 7 cm, find the sum of their radii.

Ans) Equating area of shaded region n(R*>-—12) = 286 cm? and

finding R=10cm and r=3cm
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3. Find whether -150 is a term of the A.P. 17, 12,7, 2, ... ?
Ans: -150 is not the term of given AP. [ using formula of a,, we get n = 152

4. Which term of the progression 20, 192, 183, 17 ... is the first negative term?
Ans: For first negative term, a, <0, n > 27.5.. Its negative term is 28th term.
5. Find how many two-digit numbers are divisible by 6?
Ans: AP is 12, 18, 24, ...,96 [using the formula,a+ (n— 1)d=a, = n=15.]
6. Find the middle term of the A.P. 6, 13, 20, ..., 216?
Ans: using the formula a, =a + (n— 1)d, we get n=31, Middle term = ("TH)lh term. 16™ term, ai¢
=111
7. How many terms of the A.P. 27, 24, 21, ... should be taken so that their sum is zero?
Ans: Put the value in S,=0, we get n=19
8. Find the sum of the first 25 terms of an A.P. whose n™ term is given by a, =2 — 3n.
Ans: Forn =1, a; = -1and for n = 25, a»s = -73, using the formula S, *—;[aﬁ- an], we get Sz5--925.
9. 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 of a,, we get d=3
10. A man receives Rs. 60 for the first week and Rs. 3 more each week than the preceding week. How
much does he earn by the 20th week?

Ans: AP is 60,63, 66, ..., using the formula S,= 22—0 [120 + 57] =1770.

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. The angles of a triangle are in A.P., the least being half the greatest. Find the angles.
Ans: Let the anglesbea—d,a,a+d;a>0,d>0,a—d+a+a+d=180°,
On solving we get a=60°, d=20°, the angles are 40°, 60° and 80°.
2. The 4" term of an A.P. is zero. Prove that the 25th term of the A.P. is three times its 11%term.
Ans: Ifag=0thena+3d=0=a=-3d. To prove: as =3 x a1
LHS =a + 24d =-3d + 24d = 21d and RHS=3(a + 10d) =3(-3d + 10d) = 21d
From above, azs = 3(ai1)
3. The 7" term of an A.P. is 20 and its 13" term 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, ...
4. Inan AP, if Ss+ S7=167 and Sio = 235, then find the AP, where s, denotes the sum of its first n
terms.
Ans: On putting the values in Ss + S7 =167, we get 12a + 31d = 167 and on solving Sio =235 we
get 10a +45d = 235, after simplification we get a=1, d=5.so the A.P.is 1, 6, 11...
5. Which term of the A.P. 3, 14, 25, 36, ... will be 99 more than its 25th term?
Ans: According to the Question, a, =99 +as=>a+ (n—1)d=99 +a +24d
after simplification we get n=34.
6. The 14™ term of an AP is twice its 8™ term. If its 6™ term is -8, then find the sum of its first 20
terms.
Ans: aj4 = 2ag and as = -8 [Given], after simplification we get a=1 and d=-1. Now Szo =-340
7. 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 first
n terms of the A.P.
Ans: Given: S7 =49, Si7 =289, on putting the values we get 2a+6d=14 and 2a+16d=34,
after simplification we get a=1 and d=2 so S, = n%
8. 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, =§[al+ an], we get n=16, Now, a, = 45, on simplification d
8
3

I ———
KVS ZIET MYSURU: CLASS 10 MATHEMATCIS 2025-26 38




0T 97-STOT SIDLVINAHLVIA 01 SSV'ID :NUNSAIN LAIZ SAM
L. .|

st uoi3a1 papeys jo 1ajouwniad oy} eyl 24014 g 36 paonpoid JO S)1e9w pue Yy snipel dy 0}
Iemnorpuadiad & ST gV "97 SUIUIBIUOD Q) 213UID YIIM [OII0 © JO JV ) 10393S B UMOYS ST “0In31] uf ()

STIIS ONDINIHL 33dd0 Y4HOIH

wI L9°Th = IxUXTX09E/09 + +1xT= parmbar ade) Jo y5uoT

(¥0)
ZWI L9°T0T = THIXUX09E/09=D0( 101998 JO eIy
oa 4 oa
Wyl =00 <= =7 & 5-=009500 (1)

wd [ L'y = E/\L X [ X % X (= SS[%HB!.II U3IpoOoM 0M]) JO BATY (II)

009 = (c09+009)—081=0007

“09=0= —=Z_gueruoy ‘g=yoq7 W1 (1) (suy

09=4007=V0d7 T ar

‘spoau ays ade) oy Jo 3u9|

oy pury uoy ‘odey 1on1[3 yym uoniod sse[3 oy} Jo Arepunoq Y} 9JeI009p 03 syuem 1ysYy J1(q)(11r)
(¥0)

‘uontod sse[3 oy £q pawrio} adeys ayj Jo eare oy} purj(e)(1r)

S9[3ueL) USpPooM ) JO eaIe oy} purj(1n)

20a7 puri(1)
:suonsanb SuIMOo[[0J Y} JOMSUR ‘UOT)BULIOJUT UIAIS J} UO paseq

eque

sy
Spua] 9|qe]

el

(=)

WRUEBLING L, [00Ya5IW]

amd 51

(ELT=EM9SN) €M :1 = VA OV Pue Wo L = OV “0S[V "OD V Pue OVA V
s9[3ueLn JyIu uapoom [eonuapl Aq payroddns DO 103095 sse[3 & Jo apew s Aydor) 9y “jusweuInoy
SIUUQ) 9[qe [ [BUONBUINUI U SUITUUIM UO PIAIIIAI IYSYY PIoIys Aydor) ayp st mo]aq umoys (€)
JMSTYT = ZXST X %— ST'6€ = 0ddV jo vary (q)(1r)
LM ST6E = Z(y\s) Xvrex %= gdVO 101998 jo eary (e) (111)
w g NG = [ouuny day) Jo Jysiey Ay, (11)
wzZA O] =ZNS X ¢ = [ouun o Jo yipip (1) (suy
$OEdV 1udwSas oY) Jo eaIe oY) pur] (q)

6¢ 97-STOT SIDLVINAHLVIA 01 SSV'ID :NUNSAIN LAIZ SAM
L. .|

(ZL—Z = =2 9Ye]) (SO[OIIONAS dATINIISUOD UMY} Jo dn opewr [exds e yons Jo yySud|

1103 93 SI Jey A\ "2INS1J Ul UMOYS SB """ """ WO (' ‘WO G W (' ‘() 1IP.I JO V1B 91UD

M Suniels ‘g pue v Je K[9JeUId)[e SO1UID M ‘SI[OIIDTWAS JAISS2Ions Jo dn opews s [exds v

‘pojue]d 9q [[IM S991} €T OS "HET = 8L xE = SISSE[O Y} JO SUOTIIS

¢ Aq pajueld soan Jo JoquInN] ‘g/ = SISSB[O O JO U0N29s | Aq pajued s9a1) JO JoqUINU ‘DI0JOIOY ],
z cu

8L =[(D(-zDHDTl 7==78 S Jo enuuoy dyy Suisn £q

G o [T =P PUBT = D UM e Che T

"dV Ue ul st syuapnys oy) Aq pjueld $291) JO JoqUINU 3} Jey) PIAIISQO 2q ULD J] SUY

;syuapnys ayy Aq pajuerd oq [im

S901) AuBWI MO "SSE[9 OB JO SUOOIS 29I} dIe I, ‘T[X SSB[O [[1} U0 0S pue soan ¢ jueld [[im

11 SSe[o JO uonoas & ‘2am | jueld [[Im ] SSB]d JO UONI9S B 30 ‘FuiApnys ore Aoy yorym Ul ‘SSe[d oy}

se owres oy} oq [[im ‘yue[d [[Im SSe[O YoBd JO UOTOS [ord Jey) ‘s901) JO JOqUUNU d) Jey) POPIOIP Sem

31 "uonnjjod Ire 2onpa1 03 [00Ys Ay} punoie pue ur sdox Sunueld Jo JySnoy) syuspnys ‘jooyds e Uy -

0F sd

Pue ‘09 Y ‘08 SY ‘001 SY ‘0TT SY ‘01 SA ‘091 SY Sem soziid ay) Jo Yoes Jo an[eA ) “OI0JoIY ],
091 = & SutAjos uQ "00L = [P(I — £) + ] /L “WiId) Yau Jo wns jo ejnuLiof oy g

00L = *S “Jet) USAID "0T— =P PUB d = B ‘SAYL " SE WId) }SI pue

(07— S 9OUAIRJJIP UOWW0d SUIARY “ "V JO ULIOJ oY) UI o1e sozL1d 9oy} JO 1500 9} Jet]) 99S UBD O\
Ot — d "$Y = 9z1d € J0 3800 pue (7 — g "$Y = dzud ;7 °d sy 99 9z1d ] J0 1500 dy} PT:sUY
'sozud oy Jo

[oed Jo anjea Yy pulj ‘ozud Surpaoaxd s)1 ueyy ss9f (g SY St 9z11d yoed J] -eoueuriojiad orwopeoe
[[eI2A0 119y} 10J [0OYDS B JO SJUIpMIS 03 saz1id [sed UdAdS 9AIT 0) pasn 2q 0} SI ()L SY JO wns
‘Kyeuad se (0G/ L7 SY Aed 03 sey 10J0e13U0D YY) QI0JoIOY [,

052 = [05(1 — 0£)+ (00T)T] — = 0% ‘wtid) Yu Jo wins jo ejnusioy 3y Agf

0£¢ = sAep (¢ Aq dJIom 9y} paAe[op sey 103oenuod Ji pred oq 0 sey jey) Ajeudd

0S =P pue Q7 = v SulAey "d'V JO W10} oY) Ul a1k sonjeudd USAIS 9y JBY) 99S UBD IA SUY

'sAep (¢ Aq J1om 2y} pake[ap sey oy J1 ‘Ajjeuad se Aed 0} sey 1030BIUOD A4}

AKouow yonw moH “Aep Surpaoaxd oy 10} ueyy a1ow (G sy Surdq Aep Surpadoons yoed 10j Ajeuad
Y 039 ‘Aep Iy} Ay} 10J 0€ "SY ‘Aep puooas oy} 10J 0G7 "SY ‘Aep 1811} oY} 10J QT "SY :SMO][[0]

S 9Jep UIelIdd & puokoq uonajdwos jo Aejap 10y Ajeuad e sayroads qol uononnsuod uo 0enuod y -

(SNOILSANO SMAVIA €) SNOLLSANO AdAL HAMSNYV DNO'T
“UTIYL'E STV oY) 08 ‘g= 79 p=p SUIAJOS UQ
@ “evi=psc+e
6T = LE® 4 9tR 4 TR "SWLIA) )L E PUB YIOE “YIGE q [[1A SULII) D311} Ise] S}
‘(1) "P8I1—SL= & "GTT =0tk + 61e 4 81 ‘uonsanb oy 1od sy
"SULID) YIOT PUB YIGT ST O [[1M SULID) JSOUW J[PPI 321y} 3y} ‘0F
wer 6] = wian Hiu 0q [[IM LId) A[PPIA “(PPO) L€ = U ‘S sUY
'd"V 9} IO pul] "6Tf St oaIy)
JSe] oY) JO WNS 9} PUL 77 ST SWLID) JSOW S[PPIL 92IY} Y} JO WNS JY [, "SULIY) /€ SUTBIUO0D "'V Uy
*[ ST W) Y3, JI9Y) U29M]DQ QDUIIJIP YL
‘L& (PE+8-)—(PE+1-)= V—re 20ULIONIQ
PE+8—= "V SI JV PUOI3S JO WIS} Uiy YL
PE+I—= VR 1SI"d'V ISIY JO W) Uiy SY L,
U PTH8— P+8— ‘§— SI P QOUSIQJIP UOWIWOD JU} SE [[9M SB §— WLId} ISI AU YUM “d'V pul
T PTHT— P+1— “I— ST P 9OUIIYJIP UOWIIOD JY) SB [[oM SB [— ULID) ISIY Y} YNIM "J'V [ SUY
"ULIS) [}y JIOY) JOF QOUDIQJJIP 9Y) PUI "§— ST IOYI0
U} 10 Jey) PUR ‘J— SI 9SOY) JO SUO JOJ WLID) ISIIJ OY L "9IUIJJIP UOUIIIOD dWIES I} dARY S, JV OM [,

01

6




CASE BASED QUESTIONS (4 MARKS QUESTIONS)
(1) A stable owner has four horses. He usually ties these horses with 7 m long rope to pegs at each
corner of a square — shaped 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 each

horse could graze.

20'm

J L -
B C
Based on the above information, answer the following questions.
(i) Find the area of the square shaped grass field
(ii)(a) Find the area of the total field in which these horses can graze
(OR)
(ii)(b)If the length of the rope of each rope is increased from 7 cm to 10 cm, find the area grazed
by one Horse (Use m = 3.14)
(iii) What is the area of the field left ungrazed, if the length of the each rope of horse is 7 m
Ans) (i) Area of the square field = 400 m?
(ii)(a) Four quadrants makes one circle
The area of the field that horses can graze = wr? = 154 m?
(OR)
(ii)(b) Area grazed by one horse = 3.14 X 100 = 314 m?
(iii) Area left ungrazed by horses = 400 — 154 = 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 Atal Bihari 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 circular part is 52 m and the central angle is 90°.

Based on the above information answer the following questions:
(i)Find the width of the tunnel?
(i)Find the height of the tunnel?
(iii)(a)Find the area of the sector OAPB?
(OR)
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ANS Perimeter of a semi-circle = nr. Therefore, pi == 5 om, pp=mem, p3=—cm

3m

where, p1, p2, p3 are the lengths of the semi-circles. So the AP is %, T 27, ...

With a = g, d= g, By the sum of n term formula, Sum of the length of 13 consecutive circles is;

Sp=2[2G)+(13-1)3]=143 em

5. 200 logs are stacked in the following manner: 20 logs in the bottom row, 19 in the next row, 18 in

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?
VORISR ERNEEEESEEIN

GG

Ans: We can see that the numbers of logs in rows are in the form of an A.P.20, 19, 18...with a =

20 and

d=—1. Let a total of 200 logs be placed in n rows. Thus, S, =200. By the sum of nth term formula,
Sn= g [2(20)+(n -1)(-1)] =n*~41n + 400 = 0 on solving we get n= 16 or n = 25.
By the nth term formula, we get 16 = 5 and a>s =—4. It can be seen, the number of logs in 16™ row
is 5, as
the numbers cannot be negative.
Therefore, 200 logs can be placed in 16 rows and the number of logs in the 16" row is 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 TV
sets in a factory increases uniformly by a fixed number every year. It produced 16000 sets in 6th
year and 22600 in 9th year.

Based on the above information, Answer the following questions:
(i) Find the production during first year.

(i1) 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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(7) Find the area of the shaded field shown in the given figure.

Ans) Rectangle 1=8m Circle,r=6-4=2m
b=4m

Area of shaded region = Area of rectangle + Area of semicircle

:(8X4)+§nr2=(32+27z)m2 1

(8)A pendulum swings through an angle of one-third of a right angle and describes an arc 8.8 cm in
length. Find length of the pendulum.
Ans) 8 = 30°,lengthof anarc =88cm, r=7?

88X7X12

r=——=r=168cm.
2X22

(9) Sneha had a rectangular tablecloth with one side measuring 30 cm which she
wanted to keep on her circular table of radius 25 cm. After keeping it on the table,
she realised that the corners of the tablecloth just touched the edge of the circular
table as shown in the figure. Find the area of the table not covered by the tablecloth.
Show your steps with valid reasons. (Note: Use = 3.14.)

Ans) Diagonal of the rectangle = Diameter of the circle = 50 cm.
(Length of the rectangle)? = 2500 — 900 = (40)> = 40 cm
Area of a circle = 1962.5 cm?>  and Area of rectangle = 1200 cm?

Area of table not covered by towel = 1962.5 — 1200 = 762.5 cm?
(10) A cow is tied at one of the corners of a square shed. The length of the rope is 22 m. The cow can
only eat the grass outside the shed as shown below. What is the area that the cow can
graze on? Show your steps.(Give the answer in terms of 1)
Ans) Total area = 3 quarters sectors with radius 22 m + (2 x quarter sector with
radius 2 m)

=%1‘[X22X22+2X%71:X2X2 = 3631+ 21 = 365 T m?

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
(1)A farmer has a field in the shape of a trapezium ABCD with AB|IDC, 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 types of
flowers, and in the remaining (shaded region) area he planned to grow wheat.
Find the area of the field in which flowers and wheat can be grown.
Sol) Area of the field in which wheat can be grown =

Area of a trapezium — Area of 4 sectors
Area of a trapezium = > X (AB + DC) X 14 =2 X 50 X 14 =350 cm’

360°
3600
Area in which wheat can be grown = 350 — 154 = 196 cm?

Area of flower bed (4 sectors) = X ?X 7X 7 = 154 cm?

I
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(i) Find the amount paid by him in 30th installment.
(i1) Find the amount paid by him in the 30 installments.
(iii))What amount does he still have to pay after 30th installment?
(iv)If total installments are 40 then find amount paid in the last installment.
Ans: (i) 3900, (ii) 73500, (iif) 44500, (iv) 4900
5. Garba is a form of dance which originates from the state of Gujarat in India.The name is derived
from the Sanskrit 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 during the nine-day Indian festival Navaratri.

In the garba ground in a colony, it was decided to fix the participants to 1500. The dancers were
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 the 10 row?
(i1) In how many circles will 1500 dancers dance as per this arrangement?
(iii) How many dancers will be left out after 12" row?
(iv)Suppose there are 13 circles of dancers, how many dancers are there in the middle ring?
Ans: (i) a;p =30+9x 10 =120 (ii) n= 15,
(iii) No of dancers left out after 12 row= 1500-1020= 480, (iv) a; =100

HIGHER ORDER THINKING SKILLS

1. Find the ‘6th’ term of the A.p.; 224t 2m-1 2m-3

’ ’
m m m

2m+1 -2 2m+1 -2 2m-9
Ans: a= =— ,a6= +5¥F— = ——
m m m
an+1+bn+1 . . . s s s
2.1f g 1S the arithmetic mean between ‘a’ and ‘b’, then, find the value of ‘n’.
Ans: As per given condition
a+b attlypntt

2 amn+bn
(an + bn) (a + b) — 2(an+1 + bn+1) = an+l +a'"b + ba + bn+l — 2an+1 + 2bn+1

I ———
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Ans) (a)
(8) Assertion (A) : If the sector angle is 90° then the ratio of the areas of sector to a circle is 1 : 4
Reason (R) : One — 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 wr?
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 cm
is 2 cm?
Reason (R) : Circumference of a circle is 2 itr
Ans) (b)
VERY SHORT ANSWER QUESTIONS (2 MARKS QUESTIONS)
(DIn fig, OABC is a square of side 7 cm. If OAPC is quadrant of a circle with centre O, 2
find the area of shaded region. |
Ans) Area of shaded region = Area of a square — Area of a quadrant
=49-38.5=10.5 cm? A
(2) Find the area of a quadrant of a circle whose circumference is 44 cm.

Ans) 2nr = 44 = r =7 cm = Area of a quadrant = i nr? = 38.5 cm?
(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 =% X length of an arc X radius = % X35X5=875cm?

(4) Shown below is a semicircular sheet of paper with centre O which is

folded in half. A square of length 5 units is cut from it. What is the area
i =
of paper left. : > 2|l

[

Ans) Radius of semicircle = 5v2 units
Area of paper left out = 2[Area of a quadrant — Area of a square ]
=2 [in(zs) —25]
=25(mr — 2) sq . units.
(5) The area of the sector of a circle of radius 10.5 cm is 69.3 cm?. Find the central angle of the
sector.

Ans) = X mr? = 69.3 = § = 72°

(6) A sector of 56° cut out from a circle, contains area of 17.6 cm?. Find the radius of the circle.
0 17.6 X 360
Ans) — Xmr?i=176 = r’= ——— =S r=6cm
360 8 X 22
(7) A regular pentagon is inscribed in a circle with centre O, of radius 5 cm, as shown

below. What is the area of the shaded part of the circle (find in terms of w)?

0
Ans) Central angle = % = 72°, Area of the shaded part = 2 X area of a sector

22X 22 XX 25 = 107 cm?
(8) In the given figure ABCD is a trapezium, find the area of the shaded region. . y
(Usem = 3.14) %
Ans) £BAD = 180° — 60° = 120°, 5
Area of shaded region =§ X314X9=314X3=942cm? 8 BRREREA

I
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3.1 in two triangles,
Smmary corresponding angles are equal, MLAR LD, 2B 28,
In AABC, let DE | BC. Then, then their corresponding sides are in®, LC:B -
¥ the same ratio (or proportion) and then 2w = 2°
@ AD_ AE 4 hence the two triangles are DE EF " DF
DB~ EC A tmllac(AAA i ) 7, AABC-ADEF
/ similac(AAA criterion) o\,
@AB _Ac [ N\
DE ” EC iﬂ
@D . AE B——C 4.1f in two triangles, sides
AB~ AC of one triangle are proportional /\ AB_BC_CA
to (ie. in the same ratio of ) the,/ "\ " DE_EF _FD
sides of the other triangle, then” » then, ZA = ZD, ZB = ZE,
their corresponding angles are [\ ZC= ZF
Theoreme equal and hence the two triangles, | \q . ABC~aDEF
are similiar(SSS criterion) ! 5

1.1fa line is drawn parallel to
one side of a triangle to intersect the
other two sides in distinct points, 1 DE || BC 5 >\
the other two sides are divided 'AD ' AE

in the same ratio. e oB " EC

5.1f one angle of a

triangle is equal to one

, | AB_ AC
ngles are 1 DE™ Dp& A = 4D

then the two triang]
similar(SAS criterion)  then, AABC ~ ADEF

{riang/e
0\
¢

2 1f a line divides any

two sides of a triangleinthe | AD__AF

same ratio, the: e is DB” EC =
parallel to the third side.  then, DE || BC * ¢

(i) Corresponding angles are equal
(ii) Corresponding sides are in the same ratio
A r
A\ o
! p

* First Level * Second Level *Third Level
w2 0d—p——2p
AABC ~ APQR

Concepts:
I. 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)

II. Theorems:

Basic Proportionality Theorem (BPT) ( Thales Theorem) Proof:

Video link: https://youtu.be/qdC3hs4hBsQ?si=eBS4sgl e SMF5otp

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 side.

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

1. Ifin A ABC and A PQR, we have g—i = % = % then:
(a) APQR ~ACAB (b) APQR ~AABC (c) ACBA ~APQR  (d) ABCA ~APQR

Ans. (a) APQR ~ACAB

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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equal to its radius
(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 = nr + 2r = ( % X7)+(2X7)=22+14=36cm

(3) In figure, three sectors of a circle of radius 7 cm making angles of 60°, 80° and 40° at the centre
are shaded. The area of the shaded region is
(a) 154 cm? (b) 77cm? (c) 120.5 cm? (d) 180 cm?
Ans) (b)77 cm?

0
Solution:- Area of shaded region = % Xar? = % X g x7x7=77 cm?

(4) The perimeter of a sector of circle of radius 3.5 cm and sector angle 60° is
@ Zem ®=2 ()11 cm (d)22 em
Ans) (c) 11 cm
Solution: Perimeter of a sector = Length of an arc of a sector + 2r = 2—62 +2(3.5)= % +7
= % =11lcm
(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,
2nr =4a =>r= % a

. 14 .
Area of a circle =r? = o a? , Areaofasquare=a? = Area of the circle > Area of the
square

(6) In the fig, O is the centre of a circle. The area of sector OABP is 1—58 of the area of the circle. Then

X is
(a) 50° (b) 70° () 100° @ 110°
Ans) (c) 100°
Solution - —— 12 = =~ 112 = x = — X360° = x = 100°
360 18 18

(7) In a circle of radius 14 cm, an arc subtends an angle of 30° at the centre, the length
of the arc is

(a) 44 cm (b) 28 cm ()11 cm (d)Z om
Ans) (d) 23—2 cm
Solution: — x2X 2 x14= 2 cm
360 7 3
(8) The difference of the areas of a minor sector of angle 120° and its corresponding major sector of a
circle of radius 21 cm, is
(a) 496 cm? (b)462 cm? (c) 346.5 cm? (d) 693 cm?
Ans) (b) 462 cm?

Solution - 22 X 772 — 222 2 = 21 X 22 = 462 cm?
360 360

I
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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: (¢)
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 midpoint of another
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, then AADE ~ AABC.
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 = 2P, 2B = £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 corresponding
sides are also equal.
Ans: (c)
9.Assertion (A): Two triangles having equal corresponding angles are always congruent.
Reason (R): All congruent triangles are similar.
Ans: (d)
10.Assertion (A): In and, if PQ/XY = QR/YZ = RP/ZX, then APQR~ AXYZ
Reason (R): The SSS similarity criterion uses the equality of angles.
Ans: (¢)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1. In the given figure AB||DE, BD|[EF. Prove that DC’>=CFxAC.

DC _ CE . g
Ans. In ACAB, DE || AB, - 22 =€ (By BPT)-—(i)
cr Yt B¢ .. 7
In ACDB, EF| BD[C), “ 3¢5 (By BPT)———(ii) . i
From (i) and (ii) < D" DC?>=CFxAC.
. EA _ EB A B
2. In the given figure, 7c = g Prove that AEAB~AECD
Ans. Given . A — EB \
ns. Given , —= = — A
2AEB = £CED(Vertically opposite angles) E
~ AEAB~AECD(SAS similarity Criteria) = ™~ 3
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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 radii
and the corresponding arc is called a sector of the circle
£AOB = 6 is called central angle (or)angle of a sector

Q

Major
Sector

2\

Miner
Sector )\

OAPB is called minor sector or sector of a circle.
0AQB is called a major sector
APB is called an arc of a sector

(5) Segment of a circle :- The portion (or part) of the circular region enclosed between
a chord and the corresponding arc is called a segment of the circle
APB is a minor segment or segment of a circle
AQB is called a major segment of a circle.

(6) Quadrant of a circle :- One — fourth of a circle is called a quadrant of a circle. -
The shaded portion AOB is called a quadrant of a circle. The central angle of a

quadrant is 90°.

FORMULAE :-
S.No. | Name Figure Perimeter Area
1 Circle @ 2mr or md nr?
o 1
2 Semi - Circle @ nr + 2r 5 nr?
A = Cc
Quarter of a 1,
3 circle 3 nr + 2r i
. . h Sum of the lengths
4 Right Triangle Q of 3 sides — bh
b
B
5 Equilateral 3a E 2
Triangle 4
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8.In the figure Z—I; % and 1=2. Show that APQS ~ ATQR.
ANS. In APQR, 2PQR = 2PRQ

T
B
~PQ=PR (i)
Given, QR _OoT . QR_QT
QS PR QS QP
In APQS and ATQR, % =2 and 2Q=12Q Wl Sz )

Q

QP
=~ APQS ~ ATQR [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) AABC ~ AAMP

C
CA _BC
(11) A 7 M
Ans. In AABC and AAMP,
2ABC = 2ZAMP (Each 90°) £A = £A (Common)
~ AABC ~ AAMP (By AA similarity criterion) A = i
R
j T
Q
v

CA _BC . L .
“PATHP (Corresponding sides of similar triangles)
10. S and T are point on sides PR and QR of APQR such that 2P = ZRTS.
Show that ARPQ ~ ARTS.
Ans. In ARPQ and ARST, ZRTS = 2QPS (Given)
2R = £R (Common angle)
~ ARPQ ~ ARTS (By AA similarity criterion)
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1. In AABC, D, E and F are midpoints of BC, CA and AB respectively. Prove that A
FBD ~ A DEF and A DEF ~ A ABC - e
Ans. D, E, F are the mid points of BC, CA, AB respectively, EF|| BC, DF || AC,
DE || AB é > e
So, BDEF is a parallelogram, 2DBF = ZFED , 2ZBDF = £EFD . A FBD ~ A DEF
and also, DCEF is parallelogram, . A DEF ~ A ABC
2.Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and
PR and median PM of another triangle PQR. Show that A ABC ~ A
PQR P

. AB _BC _AD  AB _2BD _AD  AB _BD _ AD A
Ans. Given that, 22 =25 =20 . A8 _280 _AD . 2B _2D _ 20 -(1)
PQ QR PM PQ 2QM PM PQ QM PM
~ AABD ~ APQM -~ £B=20Q
AB _ BC B C R

Now in As ABC and PQR, T and 2zB=2Q D Q M

~ AABC ~ APQR
3. A vertical pole of a length 6 m casts a shadow 4m long on the

A
ground and at the same time a tower casts a shadow 28 m long.
Find the height of the tower. q
Ans. Let AB and CD be a tower and a pole respectively. Let the
shadow of BE and DF be the shadow of AB and CD respectively. G
At the same time, the light rays from the sun will fall on the tower P B maE
and the pole at the same angle.
Therefore, ZDCF = ZBAE And, ZCDF = ZABE (Tower and pole are vertical to the ground)
~ AABE ~ ACDF (AAA similarity criterion)
2 BB . AB=42m.
¢cD~ DF’ 6 4
4. In the given figure, ABCD is a quadrilateral.

I ———
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HOTS(HIGH ORDER THINKING SKILLS)
(1) In two concentric circles, the radii are OA=r cm and OQ=6 cm, as shown in the figure. Chord CD
of larger circle is a tangent to smaller circle at Q. PA is tangent to larger circle. If PA=16 cm and
OP=20 cm, find the length CD.
Ans)r2=202-16?=144 =r=12cm = 0D=r=12cm
DQ?=0D?-0Q*= 144 -36 =108 = DQ = 6v3 cm = CD = 12v/3 cm .

(2) In the following Fig, BOA is a diameter of a circle and the tangent at a

—P
point P meets BA extended at T. If ZPBO = 30°, then find 2PTA . ~ 7 A\

AR

Ans) As 2BPA =90°, zZOBP =20PB = 30°,£PAB = £ZOPA = 60°. | 3/6: / \\\ S
Also, OP L PT. Therefore, ZAPT =30° and £PTA = 60° — 30° = 30°. Bf‘ o) ] T
¥ e o

(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 r =
a+b-c

2
Ans) : Let the circle touches the sides BC, CA, AB of the right triangle ABC at

D, E and F respectively, ‘/ \

where BC = a, CA =b and AB = c (see Fig.). Then AE = AF and BD = BF. \ ,1

Also CE = CD =r.[ OECD is a square] ) N A
LN i

ie,b—-r=AF,a-r=BForAB=c=AF+BF=b-r+a-r
=c=at+tb-2r=2r=a+tb-c

This gives r = arboc

(4) In the following Fig. AB and CD are common tangents to two circles of unequal radii. Prove that
AB = CD. A

Ans) Produce AB and CD to intersect at P. :

PA=PC and PB=PD
= PA—-PB=PC—-PD = AB=C(CD

D

(5) In the figure, tangents PQ and PR are drawn from an external point P to a
circle with centre O, such that ZRPQ =30°. A chord RS is drawn parallel to
the tangent PQ. Find ZRQS.
Ans) Join OQ and OR
PR =PQ = InAPQR, 2PRQ = 2PQR = 75°
ZROQ = 150° = QSR = % ZQOR = 75°
SR || PQ
= £SRQ = 2PQR = 75° (alt .int.angles, QR is a transversal )
In AQSR, 2RQS = 180° — (2QSR + £SRQ) = 180° — 150° = 30°
ZRQS = 30°
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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.

(ii)Using the above theorem, prove that if ABCD is a trapezium in which AB || DC and its diagonals
intersect each other at the point E g = %. B
Ans. (i) BPT---- same as the answer of question 2.

(i1) ABCD is a trapezium with AB || DC. diagonals intersect each other at point E.

Draw EO|AB

Draw EO ||AB

In A ABD EO ||AB, hence 22 =22 (BPT)........ @)
Yo 2

InA ACD EO || DC, Hence 22 === (BPT).......... (ii)

From (i) and (ii) % = %.

4. Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and
PR and median PM of another triangle PQR. Show that AABC ~ APQR.

O O}
Ans: :
O
5. If AD and PM are medians of triangles ABC and PQR, respectively where AABC ~ APQR Prove
that 22=22
PQ  PM P
Ans. AABC ~ APQR. 22 —BC_4¢ () 7.

R

PQ QR PR
Also, zZA=2£P, 2B=2Q,2C=2R ... (2)
Since AD and PM are medians, BD= BZ—C and QM= QZ—R ...(3

AB _ BD D Q M
From (1) and (3), oo
In AABD and APQM, 2B = 2Q AND % Z—; .
. AABD ~ APQM (By SAS similarity criterion - % = Z—Z ==
CASE BASED QUESTIONS(4 MARKS QUESTIONS)

1. Sharon went to a park with her father. From a point A where E
Sharon was standing, her father and tip of a tree come in a
straight line as shown in the figure. She remembers lesson on
similar triangles. She asked her father to stay in that place and
tried to estimate the height of the tree. Based on this
information, answer the following questions.
(i) By what criterion are the triangles AABC and AADE
similar?
(i) Write the ratios of corresponding sides of the triangles in the above question.
(iii)(a) Find the height of the tree.
(OR)
(iii)(b) If a 6 feet flag staff forms a shadow of 15 feet on the ground, find the height of the tree which
forms a shadow of 60 feet at the same time.
A. 1) AA similarity criterion ( as ZA = £A & £ABC = £ADE)
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A
O
Is
B 5 (o] )
€ 6cm >€— 9em —>
—p—)
6cm 9cm

Ans) Given: OD =3 cm; OE =3 cm; OF =3 cm

ar(AABC) = 54 cm?
Join : OA, OF, OE, OB and OC
Let AF=AE=x, BD=BF=6cm , CD=CE=9cm
~AB=AF+BF=x+6...(1) AC=AE+CE=x+9...(ii) BC=DB+CD=6+9=15cm

...(1i1)
In AABC,
Area of AABC = 54 cm? ...[Given]
x=3 , AB=9cm and AC=12cm.

(4) In figure, two equal circles, with centres O and O’, touch each other at X. OO’ produced meets the

circle with centre O at A. AC is tangent to the circle with centre O, at the
!

ar(AABC) = ar(ABOC) + ar(AAOC) + ar(AAOB)

point C. O'D is perpendicular to AC. Find the value of %.
Ans) £LADO' = £ACO = 90° and 24DAO' = £CAO (common angle)
po’ _ a0’

AADO'~AACO =
co A0
o' _ r _1
co 3r 3 .
(5)A circular region is inscribed in a triangular boundary as shown in A
figure. Each boundary of triangular part is act as tangent to the circle,
where O is centre of circle and OD LBC. Answer the questions based on

above
(a) What will be the radius of the circle, if BD = 24 cm and OB = 25 cm?

(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 is the perimeter of AABC.
(d) Determine area of ABOC.
(e) What is the area of AABC?
Ans) (a) By Pythagoras theorem, OD =7 cm.
(b) CD* = 676 — 49 = 627 cm”> = CD = 25.04 cm
(c)AsBD=BE and CD=CF = BE=24cm
CF=25.04cm AE=AF=8cm
Perimeter of AABC = AB +BC + AC
=(AE + BE) + (BD + CD) + (AF + FC)
=(8+24)+ (24 +25.04) + (8 +25.04) =32 +49.04 + 33.04 = 114.08 cm
(d) Area of ABOC =3 x BC x OD =7 (49.04) x 7= 171.64 om’

(e) Area of AABC =% x (Perimeter of AABC) x radius of circle = i x (114.08) x 7
= 399.28 cm’

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.

c

(i) How many common tangents can be drawn, if two circles touch externally

(i))Find the length of XY

(OR)

KVS ZIET MYSURU: CLASS 10 MATHEMATCIS 2025-26

P XM
(iii)(a)Find the sum of the areas of two circles (use T = 3.14) KWV
g

91

1.

2.

3.
4.

HIGHER ORDER THINKING SKILLS

In the given figure, AB || DCand diagonals AC and BD intersect at O.
If OA =3x -1 and OB =2x +1, OC = 2x + 1 and OD = 6x — 5, find the value of x.

D ¢

W

0

A B

In the given figure, PQR is a right triangle with £Q = 90°. If XY || QR, PQ = 6cm, PY =4cm and
PX:XQ = 1:2, then find the lengths of PR and QR.

P

Xl
R

Q

PN

In 4 PQR, MN || QR, using BPT, prove that % o
In the figure given, ABCD is a parallelogram. AE divides BD in the ratio, 1:2. f BE = 1.5 cm.
Find BC.

D c

A B

In the figure, A ODC ~ A OBA. 2zBOC = 115 and £BOC =70°.
Find, 2DOC, £DCO, £OAB and 2ZOBA.

AN

ANSWERS:
2.PR=10cm, QR =8 cm 3. PM/PQ = PN/PR

5. 4DOC = 65°, £DCO = 50°, ZOAB = 65°, ZOBA = 50°

S.

A

C=45cm

ool

1.
4.

I ———
2 52
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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 that
£PTQ= 2 £0OPQ.

P—
Ans) Let ZPTQ=x , Now, TP =TQ. So TPQ is an isosceles triangle. % AN \
Therefore, 2TPQ = £TQP = ' (180° — x) = 90° — % x and ZOPT = 90° I\% \o "]
£0PQ = £OPT - £TPQ =90° - (90° — 2 x) = Y2 x =2 LPTQ, ! /
£PTQ=220PQ - /

Q

(2) In a right triangle ABC, right-angled 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 AABC = Area of AAOB + ar. of ABOC + ar. of AAOC
60 =1 (AB+BC + AC)
60=30r=r=2cm

(3) In the figure, AP and BP are tangents to a circle with centre O, such that
AP =5 cm and 2APB = 60°. Find the length of chord AB.
Ans) PA =PB ...[Tangents drawn from an external point are equal ]
= £PAB = 2PBA = 2ZAPB = 60°
~ APAB is an equilateral triangle
Hence, AB= AP =5 cm ...[+ All sides of an equilateral triangle are equal]

(4) In the figure, a circle is inscribed in a triangle PQR with PQ =10 cm, QR =8 cm and PR = 12 cm.
Find the lengths of QM, RN and PL.
Ans) Let PL=PN=xcm,QL=QM=ycm, RN=MR=zcm

P
PQ=10cm=x+y=10...(1),QR=8cm=y+z=28 ...(ii)
PR=12cm=x+z=12...(iii)

By adding (i), (ii) and (iii), "
2x+2y+2z=10+8+12 =2(x+y+z)=30 L
=>x+y+tz=15 =10+z=15... [From (i)] H

M

~z=15-10=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 a
circular cricket stadium touching all the sides of ABCD to BCCI. Show that ABCD is a rhombus and
find its area if AC = 2.5 km and BD = 3.2 km.

Ans) ABCD s a Il & R c
AP=AS, BP=BQ , CR=CQ , DR=DS[Byknown theorem]
By adding the above we get AB+DC=AD+BC = 2AB =2B(C s
= AB = BC Q
Therefore , ABCD is a rhombus. A - B
A
5

Area of rhombus :i X product of diagonals = ; X25X32=4sqkm.

(6) In figure, there are two concentric circles, with centre O and of radii 5 cm and

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. °‘
Ans) Join OA , OB and OP

By Pythagoras theorem , OP =13 cm . BP =v169 — 9 =160 =4v10 cm.
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Ans. (¢) (0,0)

2. Which point lies on the y-axis?

(2) (0, 3) (b) (3,0 (© 1,1 (d(-2,-2)
Ans. (2) (0,3)

3. Which point lies in the fourth quadrant?

(2) 3,4) (®) (-3,-4 (©) B3, -4) (@ (-3,4)
Ans. (c) (3,-4)

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

(a) (4,6) (®) (3,6) © G (d) (6, 8)
Ans. (a) (4,6)

5. The distance between the points P (0, 2) and Q (6, 0) is

(a) 4N10 (b) 2710 (c)N10 (d) 20
Ans. (b) 2710

6. What is y-coordinate of the mid-point (3,7) and (5,9)?

(a7 ()8 (©)6 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):
(2) V34 ®)5 (c) V52 (d) 50
Ans. (a) V34
8. Which of the following points lies on x-axis?
(@ (2,0 () (0,2) © (G4 @ (-1,-1)

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

(@) (-3,4) (®) (3,-4) © (G4 (d) (-3,-4)
Ans. (c) (3,4)
10. Distance between points (1,2) and (4, 6) is:

(a)8 (b)V13 (c) V25 (d)7
Ans. (c) V25

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 x-coordinate on the point on y-axis is zero.
Ans. (a)
2. Assertion(A): The value of y is 6, for which the distance between the points P(2,-3) and Q(10,y) is
10.
Reason(R): Distance between two given points A(x1,y1) and B(x2,y2) is given by
AB=/(x; — x1)? + (y2 — y1)?
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 point (-3,k) divides the line segment joining the points (-5,4) and
(-2,3)is 1:2.
Ans. (c)
4. Assertion(A): The point which divides the line joining the points A(1,2) and B(-1,1) internally in
the ratio 1:2 is (é,;)

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
centre of 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 ZAPB = 40°, then ZAOB = 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 always B
equal in length. A O
Ans) (a) ‘
(8) Assertion(A): If PA and PB are tangents drawn from an external point P to a
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 that ZAPB = 40°. If C is a point on /, 7\?\, _
the circle, then ZACB = 70°. C< 0 ?D- 3
Reason (R): The angle subtended by an arc at the centre is double to the \\ oL

angle subtended by it at any point on the remaining part of the circle
Ans) (a)
(10)Assertion: A tangent to a circle is perpendicular to the radius through the point of contact.
Reason: The lengths of tangents drawn form an external point to a circle is equal.
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 sides . i
are AB =6 cm, BC =9 cm and CD = 8 cm. Find the length of side AD.
Ans) AD+BC=AB+DC = AD=5cm A
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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). , Mid-point of AB is (2, — 3), Coordinate of B = (1, 4)
X+l y+d

@-3)=E 22
x+l=4andy+4=-6 x=3andy=-10
6. Find the distance of the point P (2, 3) from the x-axis.
Ans. (X, y) =(2, 3) is a point on the Cartesian plane in the first quadrant.
x = Perpendicular distance from y-axis , y = Perpendicular distance from x-axis
Therefore, the distance from x-axis 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?=PB? ... [Squaring both sides
(5-2+(k—4P?=(k-2)>+(7-4)?
(k—4+k-2)(k-4-k+2)=0,2k—-6=0, k=3
8. Find the distance of the point A(5,1) and B(9,-1)
Ans. using distance formula, Distance (AB) =+/(x, — x1)? + (y; — y1)?
d="[(9-5)*+ (-1 -1)*]=[16 + 4] =20 = 25 units.
9. Find the point on y axis which is equidistant from the point (6,-2) and (-6, 2).
Ans. Let the required point on y-axis be P(0,b), PA=PB , PA’>~PB?
(6-0)> + (-2-b)? = (-6-0)* + (2-b)%, b=0 , Required point is (0,0)
10. Find the distance of the point P(-6,8) from the origin is
Ans. using distance formula, Distance (AB) =+/(x; — x1)% + (¥, — y1)?
d = V[(-6-0)* + (8-0)*] = \[36 + 64] = V100 = 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 points A(5,-6) and B(-1,-4).

kx2+x1 ky2+y1 . . ~k+5 -—4k-6
— Coordinates of P is
k+1 7 k+1 ) (k+1 ’ k+1 )

Ans. By using section formula, P(x,y) = (
P lies on y-axis % =0ie. k=5

- y-axis 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 formula, C(-1, 2) = [

By equating, 3x7+8 =-1,3x=-15,x=-5,
coordinates of B (x, y) = (-5, -2).

3. Find the point P on x-axis equidistant from the points A(-1,0) and B(5,0) is

Ans. Let P(x, 0) be equidistant PA=PB

V(x + 1)+ (0 — 02 = V(x =5)>+ (0 — 0)> => x> + 1 +2x = x% +25-10x

12x=24, x=2 .. Point P(2,0)

4. If the distances of P(x,y) from A (5,1) and B (-1,5) are equal, then prove that 3x=2y.
Ans. Using distance formula, Distance (AB) = 1/(x; — x;)2 + (y, — ¥,)?

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(5,-7)

Ans. Using distance formula, Distance (AB) = /(x, — x)2 + (7, — ¥1)?
d=V[(5-5)*+(-7-9)*]1=256 = 16 units.

6. Find the coordinates of point , which divides line joining of (-2,2) and (2,8) in ratio 1:3
mix2+m2x1  mly2+m2yl

mix2 + m2x1 mily2 + m2y1

’

3x+8 3y+20
3+4 ' 3+4

]

ml+m?2 mil+m2 ] - [

2 =2,3y=-6,y=-2

Ans. By using section formula, P(x,y) = ( e F )
|
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(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 circle.

(8) In right triangle OPQ , LOPQ = 90°,0Q is the hypotenuse then
(i) 0Q% = 0P? + PQ? (ii) OP? = 0Q? — PQ? (iii) PQ? = 0Q% — OP?
(9) In the given figure TP, TQ are two tangents drawn from an external point T.

(1)TO bisects angle PTQ and angle POQ (ii) 2PTQ + 2P0Q = 180°
MULTIPLE CHOICE QUESTIONS( MARK QUESTIONS)
(1) Two parallel lines touch the circle at points A and B respectively. If area of the circle is 25 m cm?,
then AB is equal to
(a)S cm (b) 8 cm (c) 10 cm (d) 25 cm
Ans) (c)Area of a circle = tr?2 = 25 = r = 5 cm, Distance AB= 10cm

Ans)(d) We know that a radius is perpendicular to the tangent at the point of contact,
so £PQO0 = 90°
In APQO , by ASP of a triangle ,£P0Q + QPO = 90°
(3) In the given figure, ABC is circumscribing a circle, then the length of BC is
(a)4 cm (b) 8 cm (c)9cm (d)Scm
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=8-3=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.

(2) In the given figure PQ is tangent then £ POQ + £ QPO is N
(a)180° (b) 45° (c) more than 90° (d) 90° e‘

If £ TPQ=110° then £POQ is equal to Q
(a) 110° (b) 70° (c) 140° (d)55° (
Ans) (c)We know that OP L TP, £0PQ = 110° —90° = 20°
Since, OP=0Q ,so 20PQ = £0QP = 20° =L

By ASP of a triangle ZPOQ = 180° — (20 + 20) = 180° —40° = 140°

KVS ZIET MYSURU: CLASS 10 MATHEMATCIS 2025-26 85

(i) Find the distance between the point A and B.

Ans. AB=,/(6 —3)% + (7 —4)2=/9+9 =32

(i1) Find. Diagonal AC

Ans. Diagonal AC=,/(3—9)% + (4 —4)2=V36=6

(iii) Are both the diagonals are equal?

Ans. Yes

(1)“Do you think ABCD is a square?”

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 the plot as shown in figure.

s AdddddddddAdddd .

B e LI R e e e -
1 } o
iy Q T
i 4 P 4 -
et 1 4
. 1
i+ -
- TR
- gmyfmmm -
A 12345678910 D

Based on the above figure, answer the following questions

(i). Taking A as origin, find the coordinates of vertices of the triangle.

Ans. (1,5) (4,6) (7,2)

(i1). Find the perimeter of triangle PQR?

Ans. 15+35 units

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 points A, B, C, D, E, F, and G on a graph sheet with given coordinates.
Observe his work and answer the questions:

+10

noOoN W

30 1 2 3 4 5 6 7 8 9 1011

(1) Find the length of line segment CD.
Ans.CD=vV32+32 = 3v2
(ii) Find the midpoint of line segment AC

I ———
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CHAPTER - 10

In a fixed plane,
The locus of a point »
equidistant from a fixed / ’,
Guly T B point is called 'circle’, [ 1adiUS, \, TN
point (A) between ¢ The fixed point is ( | 1. The tangent at an \
circle and line PQ. r E> | Ofcentre| i e o \
o et =l called the centre & | 7 point of acircleis |
e 'i“ S g:. o \ / separation of e ol perpendicular to
Pﬂm mc!ll:s o o points is the radius o the radius through
- of the circle. the point of contact.
’
2. The length of
tangents drawn
from an external P
point to a circle
are equal.
Facts Tangent and
tangent point Theorems
Definiti
i
1. There is no tangent B\
toa circle passing

througha pointlying | O
inside the circle.  \__/

_ Two common -
points (A and B)/
/—\ between |
2.Thereisone andonly _— line PQand g
e :
.
\

one tangent to a circle
passing through a point |
lying on the circle.
\_/

3. There are exactly two

tangents to a circle through |
S poiat Iy mteile
e : Trace the Mind Map

»Finst Level * Second Level  *Third Level
e ¥ —

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 :-

(1) 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.

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.
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CHAPTER 8
INTRODUCTION TO TRIGONOMETRY
MIND MAP
Express tan A and cos A in terms of sin A oo by st vt Csm
Solution : Since, cos? A + sin? A= 1 6«% ;wmﬂk
co? A=1-sin? Aie.cos A = /T—sin? A ‘;oé,\
unAzS2A__sind A :
oA J1-sic'A Side opposite to éc
sineof £A= 3¢
Cosine of ZA= %2
Relation of tan
with sin & cos Tangent of £ A= %
Cotangent of ZA= .:-c"
Ratios Secant of Z A= %;:
Cosecant of £ A= :g
% Note: How to learn the relation
-~ Trigonometric Values “Some people have” sinf = .
/ Identities Maommdric H
/ 0- h & “Curly Brown Hair” cosf) = :
“ "ean0 =X
0<A <90 cos? A +sin? A =1 / s s
0<A<90°1+tan’ A= secd A
0<A<90°cotf A+ 1= cosec’ A
nO_@Qtry ZAE R
'\(\ gO“omet,. "U saA. 0 le g 1
\de“t'tle AR I T
[ 2 : 8.2 |
?- wal o i 1 5 ONS
g{ @Net "8 14 J; 0
S IR IEARS-
e, TR AN, 5 é 1
GIST OF THE CHAPTER
1. TRIGONOMETRY is the branch of mathematics that deals with the relationship between the
angles and sides of a right angled triangle.
2. Trigonometric ratios-Sine(Sin),Cosine(Cos), Tangent(Tan),Co-secant(Cosec),Secant(Sec), Co-
tangent (Cot)
3. Trigonometric ratios of specific angles 0°, 30°, 45°, 60°, 90°
4. Trigonometric identities
FORMULA
. __opposite side hypotenuse
Sln e - hypotenuse opposite

adjacent side
Cos  =———
hypotenuse
adjacent
opposite side

Tan 6 =

adjacent side
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(OR)
(iii)(b)How long (in seconds) will the ambulance take to reach point P from a point T on the highway
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 aeroplane vertically above a straight horizontal plane, the angles of depression of two

consecutive kilometres stones on the opposite sides of the aeroplane are found to be o and . Show
tanatanf

tana+ tanf

Solution: Let A be the aeroplane and its height be h km further, let
B and C be two consecutive kilometres stone so that distance
BC=1km.

that the height of the aeroplane is

Let BD =km
Then DC = (1 —x) km Be— rkm—>D€— (I-x)km —>C
In A ABD, < 1k >
AD _ h h :
tano=—= — = X= (1)
BD x tana
In A ADC,
_AD_ h i
tan B = e 1-x };---(11)
= h=tanp (1- Py a)
From (i) and (ii)
h=t ¢ htanp = h(t -+t =t 1 =>h= _tanatanB
= tana tanf — ——— (tana-+tanp) = tanatanf ~ tana+ tanp

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 that
angle subtended by balloon at the eye E is ZPEQ = 6 and angle of elevation of centre of ballon =
20EM =@

Let the height of the centre of balloon be h i.e, OM =h,

LetOE=d

~.£PEO = £QEO = =

Now, as radius is perpendicular to the tangent at point of contact .
~ £OPE =90°

So, AOPE is right angled at P and AOME is right angled at M.

In right AOPE, sin (%) = % :2
In A OME,
sin ® = oM _h

OF

d
sinsin (®) _ E
sinsin (g) r
_____________________________________________________________________________________________________________________|
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Ans (¢) |

7. Ifsin2A = % tan® 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. IfA+B=90°cotB= % then tan A is equal to:

5 1 3 1
@3 . ®)3 ©3 D
Ans (c) 3
9. The maximum value of —— is

coseca \/§ )
@0 ()1 ©3 5
Ans (b)1

ASSERTION REASON BASED QUESTIONS
DIRECTION: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option
(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 and 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): In a right-angled triangle, if tan A =1, then 2 sin A - cos A = 1.

Reason (R): tan 45° = 1 and sin 45° = cos 4 o= L

V2
Ans:(a)
2. Assertion (A): sin(A + B) =sin A + sin B.
Reason (R): For any angle 0, 1 + tan?0 = sec?0.
Ans: (d)
1

3.Assertion (A): In a right-angled triangle, if tan A = %, then sec A= ?3

Reason (R): cot A is the product of cotangent and angle A.
Answer: (¢)
4. Assertion (A): sin? A + cos? A=1
Reason (R): (sinA + cos A)? =1 for any angle A.
Ans: (c)
5. Assertion (A): The value of sin 6 = % is not possible.
Reason (R): 3, 4, 5 form a Pythagorean triplet.
Ans: (b)
6. Assertion (A): In a right-angled triangle, if tan A =1, then 2 sin 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): In a right-angled triangle ABC, sin 0 = % <landcos0= % <1 as the hypotenuse is

The longest side.
Ans: (¢)
8. Assertion (A): cos* A -sin* A=2cos* A - 1.
Reason (R): The value of cos 0 decreases as 0 increases for 0° < 0 < 90°.
|
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~ Height of hill=(h+8) m=(24+8) m=32m

Hence, height of hill and distance of man from hill are 32 m and 83 m respectively.
3.The angles of depression of the top and bottom of a building 50 metres high as observed from the
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 X
£XTB =30°, £XTG = 60° 302
2TBP = £XTB = 30° [alt. angles]

2TGR = £XTG = 60° [alt. angles]
In ABTP = tan 30° =~ o
BP

BP = TP\3 B P

In ATGR tan 60° = & =3 =28
GR GR

Now, TPV3 = % (as BP = GR)
= 3TP=TP + PR
=2TP=BG=TP=502m=25m 60°
Now, TR = TP + PR = (25 + 50) m. G R
Height of tower = TR = 75 m.

In ATGR tan 60° == =3 ==

Distance between building and tower = GR

=75 =
=GR= Zm 253 m

4.A bird is sitting on the top of a 80 m high tree. From a point

on the ground, the angle of elevation of the bird is 45°. The bird A A

flies away horizontally in such a way that it remained at a Vg Lo

constant height from the ground. After 2 seconds, the angle of e -1

elevation of the bird from the same point is 30°. Find the speed A 4 80m

of flying of the bird. (Take \3 =1.732) B

Solution: Let P and Q be the two positions of the bird, and let A /:\3"
0

be the point of observation. Let ABC be the horizontal line A 2253
through A. B
Given, The angles of elevations ZPAB = 45° and

2QAB = 30°, respectively.

~ £PAB =45°and £QAB = 30°

Also, PB=80m

In AABP, we have tan 45° = %
_ 80
"B
= AB=80m
In AACQ, we have tan 30° = =2
1 _ 80
B ac
= AC=80V3m

~PQ=BC=AC-AB
=803 -80=80(\3-1)

So, the bird covers 80 (V3 — 1) min 2 s.
Thus, speed of the bird

= Distance Time =80(¥3—1)2 m/s

= 40(V3-1)x60%601000 km/h

=144 (1.732 - 1) km/h

=105.408 km/h

I
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8. Given 2cos 30 = \/3, find the value of 0.
Solution: 2 cos 30 = \3— ...[Given]
cos 30 = 3V2 = cos 30 = cos 30°
30=30°-0=10°
9. Iftan 0 + cot 0 = 5, find the value of tan?0 + cot?0.
Solution: tan 6 + cot 8 =5 ... [Given
tan?0 + cot?0 + 2 tan O cot © = 25 ... (Squaring both sides)
tan®0 + cot?0 + 2 =25
-~ tan0 + cot’0 =23
10. If V3 sin 0 = cos 0, find the value of

3cos? 8+2cosO

3cosB+2
Solution: V3 sin 0 = cos 0 ... [Given]
sin6 1
cos 6 V3
=tan0 = tan30° = 0=30°
3cos? B+2cosO cos B(3cos0+2
Now, = ( ) cos 6
3cosf+2 3cos6+2
V3
~cos 30°= 5

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

1. Ifx=psecO+qtan0andy=ptan 0+ qsec 0, then prove that x> — y> = p*> — ¢°.
Solution:
LHS. =x>—y?
= (p sec 0 + q tan 0)’ — (p tan O + q sec 0)?
=p?sec 0 + ¢ tan? @ + 2 pq sec % tan > -(p® tan® 0 + ¢ sec? O + 2pq sec O tan 0)
=p? sec 0 + 2 tan? O + 2pq sec 0 tan 6 — p® tan® O — q* sec O — 2pq sec O tan O
=p?(sec? 6 — tan® 0) — q*(sec?? O — tan’ 0) =
=p>—q*...[sec’ 0 —tan’ 6 = I=R.H.S
2. Prove the identity following:

sin0+cos30

——————=1-sinb cosb
sin@+cos6

Solution:
sin®6+cos30
LHS= ———
sin@+cos6
_ (sinB+cosB)(sin?0+cos?0—sinbcosh)
sinB+cos6

=1-sin6 cos® =RHS ....['sin?0 + cos?0 = 1]

....[-a® + b*~ (atb)(a® +b? —ab)]

3. IfSsinf=4, provethatL+ L _3
. . . cos6 cotf c
Solution: Given 5 sin 6 =4
- x
. sinf = g hs > E
Inrt AABC, Let BC = 4K , AC = 5K and we know that AB? +BC? = AC? A B=7 B
AB?+ (4K)? = (5K)?
AB?+ 16K? = 25K?
AB? =25K? - 16K* =9K?
. AB=3K
Cos = 3£ =2 cotg=2
5K 5 4
__1 1 _ 5, 4%__9%_»3_
LH876059 +cot9 - 3+ 3 K] 3=RHS

4.In figure, APQR right angled at Q, PQ = 6 cm and PR = 12 cm. Determine 2QPR and £PRQ.
Solution:
]
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In AABC, tan 60° = 22
ﬁ\/3=§ =Bx=h....... (ii)
Using (i) and (ii), we get
=x=3x-50
=x(V3-1)=50

50

>X= —
V3-1

=X =68.25m

Substituting the value of x in (i), we get
68.25=h-50

= h=68.25+50

=>h=11825m

8.There are two poles, one each on either bank of a river, just opposite to each other. One pole is 60
m high. From the top of this pole, the angles of depression of the top and the foot of the other pole are
30° and 60° respectively. Find the width of the river and height of the other pole.

Solution: Let AB, CD be two poles separated by river of width CA with AB =60 m and let CD =h m
Draw DE L AB

BE=AB-EA=(60-h)m _q60°
In right ABAC T e ¢
tan 60 = 22

6((:)A 60 30°
=>\3= > CA=—=m =203m O

CA V3

Thus, width of river = 20¥3 m

In ABED

tan 30° = i
DE

1 _ 60-h _ _ C
=>\/§ —20\/5:>20 60 —h

=>h=60-20=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 the
top of the lighthouse are 60° and 45°. If the height of the lighthouse is 200 m, find the distance
between the two ships. [Use \3=1.73]

T

4
+

P e T «E-W
2

Solution: - D .
In A ABD, 60° 45°
tan = 22

AB
tan 60=22 = x= 22 — {154 m 200m

x V3
In ADBC, 2 .
5

tan 0 =22 = tan45= 22 1]

BC y At——r ——pf—— ¥ —pC
= y=200m “ =¥

Distance between two ships =x +y
=1154+200=3154m

I
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9. Ifsin@= % , then show that 3cos § — 4 cos30 = 0.
Solution:

sin 0 ==, sin 0 = sin 30° = 0 = 30°

L.H.S =3 cos 6 — 4 cos® 6= 3 cos 30° — 4 cos*(30°)

= 324y

=38 438 = 3838 - -rus
asinf—bcos® _ a*-b?
asin@+bcosd  a?+b?

10. If tanf = %, prove that

Solution:
asinf—bcos6
LHS=—F——
asin@+bcosO
asinﬂ_bcoss
— _cosB___cosB — atan6—b

asin bcosé atanf+b
coscos @ cos@

.....[Dividing numerator and denominator by cos 0]
a?-p?
R ey S RHS

ay,p a?+b? a2+b?
b

Q
|
TIsle
V\T/

S

LONG ANSWER TYPE QUESTIONS (S MARKS QUESTIONS)

tanf+secf—-1 1+sinf
1.Prove that: & ) =
(tanB—secH+1) cosf

Solution :
LHS = tanf+secO—1 _ tanf+secO—(sec?0—tan?)
(tanf—secH+1) (tanB—secH+1)
_ tanB+secO—[(secO+tan 6)(secH—tanb )] _ (tanb+sechd)[(1—(secOd— tanb )]
(tanB—secH+1) (tanB—secH+1)
(tanB+secO)(1—secH+ tanb ) siné 1 sinf+1
= = tan6 + secl = = =RHS
(tan6—secH+1) cosf  cos6O cosB

2.In an acute angled triangle ABC, if sin (A + B - C) = é andcos B+ C—A)= %, find £A, «B and «C.

Solution: sin (A +B - C) :g ...(:'sin 30° :g)
A+B-C=30° ....(0)
A+B+C=180° ...... (i1)(sum of all angles of a triangle = 180°)
_1 o L
cos (B-!-CfA)—\/7 ....(cos 45 ﬁ)

B+C—-A= 45 ... (i)

solving (i) and (ii), C = 75°
solving (iii) and (ii) , A = 67.5°

Putting the values of A and C in (ii), we get

67.5°+ B +75°=180°

B =180°-67.5° - 75°=137.5°

2A =67.5° £B=37.5°and £C=175°

3.If tan (A + B) =\3 and tan (A-B)= ‘/—15 where 0 <A + B <90°, A > B, find A and B.

Also calculate: tan A. sin (A + B) + cos A. tan (A — B).
Solution: If tan (A + B) =V3 and tan (A-B)= \/%

tan(A +B) = tan 60°, tan(A - B) = tan 30°
LA+B=60 ...(1), A-B=30° ...(i)
Solving (i) and (i), A =45°,B = 15°
]
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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 pole. If AD = 2.54 m, find the length of the ladder. (use V3 = 1.73) ;4

é 54
Solution: EoLT
AB=AD + DB =6 m (given) i
=254m+DB=6m e
= DB=3.46m i
Now, in the right A BCD. Y oE
BD . [V3 =1.73]
— =5in 60
cD
26_ 5 . CD=4m
[

10.A 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=vy

+ CD = 2x (~ Distance = speed x time)
In AABC, = = tan 60°

Sy=2=50\3m Lom
In AABD, y%"x = tan 45° > sogiu =1

50v3 + 2x =150

ax= 2008 _ 755503

=x=253-13)

= Speed = 25(3 — \3) m/min
=1500(3 — V3) 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 the
river are 30° and 45° respectively. If the bridge is at the height of 30 m from the banks, find the width
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
In right AAPD

PD
So, tan 30° =—

AD
1 _PD

V3 AD
AD=30V3m

In right APBD, tan 45° = =2 = BD=30m

Since AB = AD + DB =30V3 + 30 =30(\3 + 1) 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, ZMBT = 60° ZMBW = 45° N
In rt. ABMW
o_WM =7 - il
tan45—BM =1 72X 7m N~ Hw
In rt. ATMB
tan 60° = TM/BM = V3 = h/x 7m 7o
=>h=3x=73
G w

-
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(1)If D is the midpoint of AC, then find the value of BD

Ans: 6m
(i1)Find the measure of ZA.
Ans: 45
(iii)Find the value of sinA + cosC.
Ans: V2
(OR)
Find the value of tan’C + tan” A.
Ans :2

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 at
A, and Band C respectively as shown in the figure, and form a right-angled triangle such that AB
=9m, BC= 33 m, and £B = 90°, then answer the following questions.

(i)Find the measure of ZA
Ans: 30
(i1)Find the measure of 2C
Ans : 60
(iii)Find the length of AC
Ans: 6\3 m

(OR)

Find the value of sin A and cos C. Check whether they are equal.
Ans: Yes

3. In structural design, a structure is composed of triangles that are interconnecting. A truss a series
of triangle in same plane end is one of the major types of engineering structures and is especially
used in the design of bridges and buildings. Trusses are designed to support loads, such as the
weight of people. A truss is exclusively made of long, straight members connected by joints at the
end of each member. This is a single repeating triangle in a truss system. Based on the above
information, solve the following

4 ft

¢4 8

(i)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 =473 ft

(ii1)If sin A = sin C, what will be the length of BC?
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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 elevation
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 of
elevation of the sun is 45°.

Reason (R): According to Pythagoras theorem, (hypotenuse)? = (altitude)® + (base)?,

Ans: (b)

7.Assertion (A): In the ﬁgure if BC =20 m, then height AB is 11.56 m. A

Reason (R): tan 6 = W where 0 is the angle ZACB

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 pole is —=

the tower is 600
Reason (R) : If the angle of elevation of a vertical pole is 459, then the shadow of the vertical pole is
same as its height.

Ans: (b)

10.Assertion (A): sin 6 =

Reason (R): tan 90°=0
Ans: (¢)

base

Bl AN

‘/_ times its height, then the angle of elevation of

opposite side
hypotenuse

VERY SHORT ANSWER TYPE QUESTIONS (2 MARK QUESTIONS)

1.If the height and length of a shadow of a tower are the same, then find

the angle of elevation of Sun A
Solution : Let AB be the tower and BC be its shadow.
AB=BC
. . AB Tower
In right triangle ABC, tan 6 = v
tan 0 =22 (since AB = BC) - AN
AB B Shadow C

tan O = 1 =tan 0 = tan 45° . = 45°

2.The angle of depression of an object on the ground, from the top of a 25

m high tower is 30°. find the distance of the object from the base of tower

Solution: Let AB be the tower and BC be the distance of the object (at C) Tower
from the base of the tower. 2m
In right triangle ABC,

tan 30° _’:lg ] C (Object)
125

=0 =>BC=25V3m

I
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Solution:

LHS =p®>- ¢’
= (tan O + sin ) — (tan  — sin 0)?
= (tan?0 + sin’0 + 2.tan0.sinf) — (tan’0 + sin’) — 2tan 0 sin 0)
=2 tan 0 sin 6+ 2 tan 0 sin 6=4 tan 0 sin O

RHS = 4\pq =4 J(tan 6 + sinf)(tan 6 — sin6)

cos? 6

=4Vtan?6 — sin? @ = 4Vtan?6 — sin? @ =4J S0 _ sin? g = 4J sin? 6 (wslze - 1)

= 4\] sin? 4.9(1 cos” 6 ) =4 J sin? B(Sm o ) =4+ tan? fsin? @ =4 tan 0 . sin 6 = L.H.S

4. Ifsin @ + cos ® = m and sec 0 + cosec 0 = n, then prove that n(m? — 1) = 2m.
Solution: m? — 1 = (sin 0 + cos 0)> — 1
=sin? 0+ cos?0 + 2 sin O cos 0 — 1
=1+2sin0cosO-1
=2sin0cos O ...[sin? 0+ cos’0=1
L.H.S.=n(m?-1)
= (sec 0+ cosec 0) x 2 sin 0 cos 0

=(

)x231n600s6
cos 6 smB

=onpeoss
=2(sin 6 + cos ) =2m=R.H.S

sin 6 + cos 6 .
) x 2 sin 6 cos 0

sin fcos 6

5. Find the value of:

sinf cosf

. secH+tanf-1 cosecf+cotf—1
Solution:
sinf cos@ _ sinf + cosf

secO+tanf—1 cosecO+cotf—1  _L_,siné 1_,cosb_,
cos@  cosB sinf  sinf

_ sin@ cos6 __ sinBcos6 cosBsind
1+sinf-cosd 1+cos6—sin8 14 cinf—cosh 1+cosO—sind
cos6 sin6
1 1
- + -
1+sinf—cos6 1+cos6—sinf
1+cosf—sinf+ 1+sinb—cosO )

(1+sinf—cos6 )(1+cosf—sinb)

=sinfcoso (

= sinfcosO(
2
(1+sinf—cos6 )(1+cosf—sinb)

= sinfcosO(

2
(1+sinf—cos6 )[1—(sinf—cosH)]

= sinfBcosb(

)

. 2
= sinfcosd (12—(sin0—cosB)2)

2
1—(sin26+cos20—2sinfcosh)

)

. 2
- schosH( -1+ 25in9c059)

)_

= sinfBcosb (:

)

2

=sinfcos(———————
(1—(1—25in95059)

= sinfcosb
(Zsmecasa

I ———
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