CBSE Class 10 Mathematics Basic Set - 1 (430/6/2) 2025
Question Paper with Solutions

‘ Time Allowed :3 hours ‘ Maximum Marks :80 ‘ Total Questions :38 ‘

General Instructions

(i) This question paper contains 38 questions. All questions are compulsory.
(ii) This question paper is divided into FIVE Sections — A, B, C, D and E.

(iii) In Section-A, question numbers 1 to 18 are Multiple Choice Questions
(MCQs) and question numbers 19 and 20 are Assertion-Reason based ques-
tions of 1 mark each.

(iv) In Section-B, question numbers 21 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

(v) In Section-C, question numbers 26 to 31 are Short Answer (SA) type questions,
carrying 3 marks each.

(vi) In Section-D, question numbers 32 to 35 are Long Answer (LA) type questions,
carrying 5 marks each.

(vii) In Section-E, question numbers 36 to 38 are Case Study based questions,
carrying 4 marks each.

(viii) In questions carrying 4 marks each in Section-E, an internal choice is provided
in 2 marks question in each case-study.

(ix) Section-D and 3 questions of 2 marks in Section-E.

22
Use m = - wherever required. Take V3 = 1.73 if not specified otherwise.




Section : A
consists of 20 Multiple Choice Questions of 1 mark each.

1.
In two concentric circles centred at O, a chord AB of the larger circle touches the
smaller circle at C. If OA = 3.5 cm, OC = 2.1 cm, then AB is equal to

[Image of two concentric circles. The outer circle has center O and radius OA. The inner
circle has center O and radius OC. A chord AB of the larger circle is tangent to the inner
circle at point C. Lines OA and OC are shown, with O, C, and the midpoint of AB forming a
right angle at C.]

Correct Answer: (A) 5.6 cm

Solution:

Solution steps would go here. In AOCA, /OCA = 90° (radius to tangent is perpendicular).
By Pythagoras theorem: OA? = OC? + AC? (3.5)? = (2.1)% + AC? 12.25 = 4.41 + AC?

AC? =12.25 — 4.41 = 7.84 AC = \/7.84 = 2.8 cm. Since C is the point of tangency, it bisects
the chord AB. So, AB=2x AC =2 x 2.8 = 5.6 cm.

9 Quick Tip
Quick Tip:

e The radius to the point of tangency is perpendicular to the tangent.

e The perpendicular from the center to a chord bisects the chord.

e Use Pythagoras theorem in the right-angled triangle formed.

2.

Three coins are tossed together. The probability that exactly one coin shows
head, is

(A) %
(B) 1
(€)1
(D) 3

Correct Answer: (D)

ool

Solution:



Total possible outcomes when tossing three coins = 23 = 8. These are: HHH, HHT, HTH,
THH, HTT, THT, TTH, TTT. Favorable outcomes for exactly one head are: HTT, THT,
TTH. Number of favorable outcomes = 3. Probability = (Number of favorable outcomes) /
(Total number of outcomes)

P(exactly one head) = 2

3
8

@ Quick Tip
Quick Tip:

e List all possible outcomes for small sample spaces.
e Identify the favorable outcomes based on the condition.

e Probability = Favorable Outcomes / Total Outcomes.

3.

The volume of air in a hollow cylinder is 450 cm?®. A cone of same height and
radius as that of cylinder is kept inside it. The volume of empty space in the
cylinder is

[Image of a cylinder with a cone inscribed inside it. The cone shares the same circular base
and height as the cylinder.]

Correct Answer: (D) 300 cm?

Solution:

Let the radius of the cylinder be 7 and height be h. Volume of cylinder, Veyiinder = nr2h.
Given, Viyiinder = 450 cm?3. A cone of the same height and radius is kept inside it. Volume of
cone, Veone = %m“zh. Since 7r2h = 450, Vione = %(450) = 150 cm?®. Volume of empty space =
Volume of cylinder - Volume of cone Vempty = Veytinder — Veone = 450 — 150 = 300 cm.



9 Quick Tip
Quick Tip:

e Volume of a cone is 1/3 the volume of a cylinder with the same base radius and
height.

e Empty space = Volume of outer shape - Volume of inner shape.

N

ABC, /B =90°. If ﬁ—g = %, then cos C is equal to

o >
D[ oo I>

EleicE
St

Correct Answer: (C) \/73

Solution:

Given AABC with /B = 90°. We are given 42 = % In a right-angled triangle,

AC —
. __ Opposite side AB . 1 : _ o
sinC' = Typotenuse. — AC" So, sinC' = 5. This means C' = 30°. We need to find cos C'.

5

cos C = cos 30° = 5

Alternatively, using trigonometric identities: cos? C' + sin? C' = 1 cos? C + (%) =1
cos? C + zll =1cos’C=1- le = % Since C is an angle in a triangle, cos C' must be positive (as

C is acute, 0 < C' < 90°). cosC' = \/gz \/Tg

V3
2

9 Quick Tip
Quick Tip:

e Recall trigonometric ratios in a right-angled triangle: SOH CAH TOA.
o sinC = ﬁ—g (Opposite/Hypotenuse).
e Use the identity sin? @ + cos? 6 = 1.

e Standard trigonometric values for angles like 30°,45°,60° are useful.

5.
15th term of the A.P. %3, %, %, ... 1is
(A) 23



53
B) =%
(C) —11
(D) —%
Correct Answer: (D) —%
Solution: The given Arithmetic Progression (A.P.) is %, %, g, ... First term, a = 1—33
Common difference, d = % — 1—?? = —%. The n-th term of an A.P. is given by

anp = a+ (n —1)d. We need to find the 15th term, so n = 15.

13 4
ais 3 +( 5 ) ( 3)

13 4
ais 3 + ( 3)

13 56
a5 = — — —
15 = 3 3
13—-56  —43
a = =
15 3 3
43
3
9 Quick Tip
Quick Tip:

o Identify the first term (a) and common difference (d) correctly.
e Use the formula a,, = a + (n — 1)d for the n-th term.

e Be careful with arithmetic involving fractions and negative signs.

6.
If probability of happening of an event is 57%, then probability of non-happening
of the event is

(A) 0.43

Correct Answer: (A) 0.43

Solution: Let E be the event. Given, probability of happening of event E, P(E) = 57%.
Converting percentage to decimal: P(E) = 15—070 = 0.57. The probability of non-happening of
the event E (denoted as E' or E°) is given by:

P(E')=1- P(E)



P(E')=1-057
P(E') =0.43

@ Quick Tip

Quick Tip:

e The sum of probabilities of an event happening and not happening is always 1,
ie., P(EF)+ P(E') =1,

e Convert percentages to decimals or fractions for calculation if needed.

7.
A quadratic polynomial having zeroes 0 and -2, is
(A) z(z —2)

Correct Answer: (B) 4x(x + 2)

Solution: Let the zeroes of the quadratic polynomial be a and 5. Given zeroes are a = 0
and § = —2. A quadratic polynomial with zeroes a and 8 can be written in the form
k(x — a)(xz — ), where k is any non-zero constant. Substituting the given zeroes:

P(x) = k(z = 0)(x — (=2)

P(z) = k(z)(x +2)

P(z) = k(2% + 2x)

Now let’s check the options: (A) x(z — 2) = 2% — 2. Zeroes are 0 and 2. (Incorrect) (B)
4x(x + 2) = 4(2® + 2x). This is of the form k(x? + 2x) with k = 4. Zeroes are 0 and -2.
(Correct) (C) 22 + 2. For zeroes, 22 +2 =0 = 22 = —2 = 2 = +iv/2. (Incorrect) (D)

202 4 22 = 2x(x + 1). Zeroes are 0 and -1. (Incorrect) Thus, 4z(x + 2) is a quadratic
polynomial having zeroes 0 and -2.

dx(x 4+ 2)

9 Quick Tip

Quick Tip:

e If o and [ are the zeroes of a quadratic polynomial, then the polynomial can be
expressed as k(z — a)(z — ) or k[2? — (a + B)z + af].

e Check each option by finding its zeroes or by matching the form.




8.

OAB is sector of a circle with centre O and radius 7 cm. If length of arc AB =

cm, then /AOB is equal to
() (53°)

(B) 45°

(C) 60°
(D) 30°

Correct Answer: (C) 60°

Solution: Let the radius of the circle be r and the angle of the sector be 6 (in degrees).
Given r =7 cm. Length of arc AB = 22 cm. The formula for the length of an arc is
L= 360° X 2mr. Substituting the given Values.

22 0
X 2 X % X 7
3 360 7
22 0
- L x2x22
3 360
22 440
3 360
Divide both sides by 22:
120
3 360
10
3 180
1
g 180
3
0 = 60°
So, /AOB = 60°.
Q Quick Tip
Quick Tip:

e Remember the formula for the length of an arc: L = % X 2mr when 6 is in
degrees, or L = rf) when 6 is in radians.

e Ensure consistent units for angle (degrees or radians) throughout the calculation.

9.
To calculate mean of a grouped data, Rahul used assumed mean method. He

used d :_(x — A), where A is assumed mean. Then 7 is equal to
(A) A+d




(B) A+ hd
(C) h(A+d)
(D) A— hd

Correct Answer: (A) A+d

Solution: In the assumed mean method for calculating the mean z of a grouped data: Let A
be the assumed mean. The deviation of each observatlon x; from the assumed mean A is

d; = ; — A. The mean of these deviations is d = ZZ:: 7o where f; is the frequency of z;. The
formula for the actual mean ¥ is given by:

T=A+d

The question uses d = (z — A), which corresponds to d;. So, Z = A+ d. The term h is used in
the step-deviation method where u; = "”ZEA, T = A+ hu. Since d is used directly as
x — A, option (A) is correct.

A+d
9 Quick Tip
Quick Tip:
e Assumed Mean Method: Z = A + d, where d; = z; — A and d = %ffd
e Step-Deviation Method: z = A + hu, where u; = hA and @ %f fu
e Distinguish between the deviation d; and the step-deviation w;.

10.
If the sum of first n terms of an A.P. is given by S, = 5(3n + 1), then the first
term of the A.P. is
(A) 2

)

)
D)

rolot H= N

(B
(C
(
Correct Answer: (A) 2

Solution: The sum of the first n terms of an A.P. is given by S,, = §(3n + 1). The first term
of an A.P.; aq, is equal to the sum of the first 1 term, S;. To find the first term, we substitute
n = 1 into the formula for S,,:

S1=56301)+ 1)
S1 = %(3 +1)

L

5125



Therefore, the first term of the A.P. is 2

Q Quick Tip
Quick Tip:

e The first term (a1) of a sequence is always equal to Sj.

e The n-th term can also be found using a,, = S,, — Sp,—1 for n > 1.

11.

ABCD is a rectangle with its vertices at (2, —2), (8, 4), (4, 8) and (-2, 2) taken in
order. Length of its diagonal is

(A) 4v2

(B) 6v/2

(C) 4v/26

(D) 2v26

Correct Answer: (D) 2v/26

Solution: Let the vertices of the rectangle be A(2, -2), B(8, 4), C(4, 8), and D(-2, 2). The
length of a diagonal can be found using the distance formula d = \/(z2 — 21)2 + (y2 — y1)2.
Let’s find the length of the diagonal AC. A = (2, -2) and C = (4, 8).

AC = [la=27+ (8- (-2)7

AC = /22 +102
AC = +v/4 + 100
AC = V104

To simplify /104, we find its prime factorization: 104 =2 x 52 =2 x 2 x 26 = 4 x 26. So,

= V4 X 26 = V4 x /26 = 2/26.
Alternatively, we can find the length of the diagonal BD. B = (8, 4) and D = (-2, 2).

BD = /(-2 -8)2 + (2 - 4)2

BD = \/(—10)2 + (-
BD =+/100 + 4

= V104

BD =226




The length of the diagonal is 21/26.

2v/26

9 Quick Tip
Quick Tip:

e The distance between two points (x1,y;) and (x2,y2) is given by the distance
formula: d = /(v2 — 11)% + (y2 — y1)2.

e In a rectangle, the diagonals are equal in length. You can calculate the length of
either diagonal AC or BD.

12.
In the given figure, PA is tangent to a circle with centre O. If /APO = 30° and OA
= 2.5 cm, then OP is equal to

A

/N

— — — —
Sl g
o

=

A
B m
C cm

D

[\

CIm

o~ o~~~

Correct Answer: (B) 5 cm

Solution: Given that PA is tangent to the circle at point A, and OA is the radius of the
circle. We know that the radius to a tangent at the point of contact is perpendicular to the
tangent. Therefore, ZOAP = 90°. We are given /APO = 30° and OA = 2.5 cm. Consider the
right-angled triangle AOAP. We need to find the length of OP. Using trigonometry, we have:

Opposite side  OA

in(/APO) = =
sin ) Hypotenuse OoP
2.5
in(30°) = —
sin(30°) Op
We know that sin(30°) = 1. So,
125
2 OP
Cross-multiplying, we get:
OP =2x25
OP =5 cm

10



9 Quick Tip

Quick Tip:

e The radius drawn to the point of tangency is always perpendicular to the tangent.
This forms a right-angled triangle.

e Use trigonometric ratios (SOH CAH TOA) to solve for unknown sides or angles in

a right-angled triangle. For this problem, sinf = % is useful.

13.
Two dice are rolled together. The probability of getting an outcome (a, b) such
that b = 2a, is

=

N R
oQw
— N
@Ib—‘gl,_.sl,_cbl'—‘

Correct Answer: (B) 15

Solution: When two dice are rolled together, the total number of possible outcomes is

6 x 6 = 36. Let (a, b) be the outcome, where 'a’ is the number on the first die and ’b’ is the
number on the second die. We are looking for outcomes where b = 2a. We list the possible
values for ’a’ (from 1 to 6) and find the corresponding 'b’, ensuring ’b’ is also between 1 and 6.

e If a =1, then b = 2(1) = 2. The outcome is (1, 2). This is a valid outcome.

e If a =2, then b = 2(2) = 4. The outcome is (2, 4). This is a valid outcome.

6. The outcome is (3, 6). This is a valid outcome.

e [fa=4 thenb =2(4

(
(2)
e If a =3, then b = 2(3)
(4) = 8. This is not a valid outcome since b must be < 6.
e If a =5, then b = 2(5) = 10. This is not a valid outcome.
o If a =6, then b = 2(6) = 12. This is not a valid outcome.

The favorable outcomes are (1, 2), (2, 4), and (3, 6). The number of favorable outcomes is 3.
The probability of an event is given by the formula:

Number of favorable outcomes

P(Event) =
(Event) Total number of outcomes

So, the probability of getting b = 2a is:




9 Quick Tip
Quick Tip:

e The total number of outcomes when n dice are rolled is 6. For two dice, it’s
62 = 36.

e Systematically list all pairs (a, b) that satisfy the given condition. Ensure that
both a and b are integers from 1 to 6 (inclusive).

14.
Two identical cones are joined as shown in the figure. If radius of base is 4 cm
and slant height of the cone is 6 cm, then height of the solid is

Correct Answer: (B) 4v/5 cm

Solution: Let r be the radius of the base of each cone, and [ be the slant height of each cone.
Given r =4 ¢m and [ = 6 cm. Let h be the height of one cone. In a right-angled triangle
formed by the height, radius, and slant height of a cone, we have the relationship
(Pythagorean theorem):

12— 2 4 p2
Substituting the given values:
6> = 4% + h?
36 = 16 + h*
h? =36 — 16
h? =20

h =20

To simplify 1/20, we find its prime factorization: 20 =2 x 10 =2 x 2 x 5 =4 x 5. So,
h=+4x5=+v4x+5=2V5cm. The solid is formed by joining two identical cones at their

12



bases. The total height of the solid will be the sum of the heights of the two cones. Height of
the solid H = h + h = 2h.
H=2x (2V5)

H = 4\/5 cm
4\/5(:111

9 Quick Tip
Quick Tip:

e For a right circular cone, the relationship between height (h), radius (r), and slant
height (1) is I? = r2 + h2.

e When two identical cones are joined at their bases, the total height of the
resulting solid is twice the height of a single cone.

15.
If sinf = %, then tan @ is equal to
(A) 1

vs)

A~~~ /™~
Q
— N

=)
LR

=~ oo|—

‘H

Correct Answer: (A)

S

4

Solution: Given sinf = %. We know that sinf = %. Let the opposite side be O = 1k

and the hypotenuse be H = 9k for some positive constant k. Using the Pythagorean theorem,
H? = O% + A2, where A is the adjacent side. (9k)? = (1k)? + A% 81k% = 1k? + A2
A% = 81k% — 1k A% = 80k A = V80k2 = kv/80 = k/16 x 5 = 4k/5. Now,

_ Opposite 1k _ 1
tan f = Adjacent — 4k+\/5 ~ 45"

Alternatively, using trigonometric identities: We know that cos? = 1 — sin® 6.

2 : . . :
cos?h =1-— (l) =1— & = % = % Since 6 is typically acute in such problems unless

9 81 —
80 __ /80 sind __ 1/9 9 1

; _ _ 45 _ _1 _
specified, cosf = Sy sl Then, tanf = 215 = 50— 0 N AW

44/5

13



9 Quick Tip

Quick Tip:
o If sinf = %, you can find the adjacent side A using A = v H? — O2. Then
tanf = 9.
A

e Alternatively, use the identity tanf = igéz after finding cos @ from

cos?f =1 —sin?0.

16.
In AABC,DE||BC. If AE = (2x + 1) cm, EC = 4 cm, AD = (x + 1) cm and DB
= 3 cm, then value of x is

A
x+1
D 2.\:"" 1
J cm E
B 4 cm
C

(A) 1
(B) 3
(C) 1
(D) §

D[ =

Correct Answer: (B)

Solution: Given AABC with DE||BC. By the Basic Proportionality Theorem (Thales’
Theorem), if a line is drawn parallel to one side of a triangle intersecting the other two sides,
then it divides the two sides proportionally. So, % = é—g. We are given: AD = (x + 1) cm

DB =3 cm AE = (2x + 1) cm EC = 4 cm Substituting these values into the proportion:

x+1_2m—|—1
3 4

Cross-multiply:
4(x+1)=32x+1)

dr +4 =6z + 3

Subtract 4z from both sides:
4=2x+3

Subtract 3 from both sides:



We should check if this value of x gives positive lengths: AD =z + 1 = % +1= % cm
(Positive) AE =22 +1=2(3) + 1 =1+ 1=2 cm (Positive) So, the value of x is 3.

1
2

9 Quick Tip
Quick Tip:

e The Basic Proportionality Theorem (Thales’ Theorem) states that if a line parallel
to one side of a triangle intersects the other two sides, it divides them in the same
ratio.

e Set up the proportion % = g—g and solve for the unknown variable.

17.

The value of k for which the system of equations 3z — 7y =1 and kx + 14y =6 is
inconsistent, is

(A) 6

(B)
(C)
(D)

O wiro

D

[\][G%]

Correct Answer: (A) 6

Solution: A system of linear equations ajx + b1y = ¢1 and agx + boy = ¢ is inconsistent (has

no solution) if
a b, a

az b o
The given equations are: 1) 3z — 7y =1 (a1 =3,b1 = —7,c1 =1) 2) kx + 14y =6
(CLQ = /{7, by = 14, co = 6)
For inconsistency, we first set g—; = 2—;:

3_71
ko 14
3 1
ko2
Cross-multiply:
3x2=—-1xk
6=—k
k=—6

Now, we must check that 2—; # o for this value of k.

=T 1
bo

14 2

15



C1 1
Cc2 6

Since —% =+ %, the condition for inconsistency is satisfied when k = —6.

9 Quick Tip

Quick Tip:
e For a system of equations ajz + b1y = ¢; and asx + boy = ca:

e Unique solution: Z—; #+ 2—;

e No solution (inconsistent): L = b2 # 2
e Infinitely many solutions (dependent): Z_ - Z_l - C_;

18.
The line 2z — 3y = 6 intersects x-axis at

(A) (0, -2)
(B) (0, 3)
(C) (-2, 0)
(D) (

D) (3, 0)

Correct Answer: (D) (3, 0)

Solution: A line intersects the x-axis when the y-coordinate is 0. Given the equation of the
line: 2x — 3y = 6. Substitute y = 0 into the equation:

2¢ — 3(0) =6
20 —0=6
20 =6
Divide by 2:

Tr =

W N

Tr =

So, the point of intersection with the x-axis is (3, 0).

(3,0)

16



9 Quick Tip
Quick Tip:

e To find the x-intercept of a line, set y = 0 in its equation and solve for x. The
x-intercept is the point (x,0).

e To find the y-intercept of a line, set x = 0 in its equation and solve for y. The
y-intercept is the point (0,y).

(Assertion — Reason based questions)

Directions : In question numbers 19 and 20, 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 correct explanation of Assertion (A). (B) Both Assertion (A) and
Reason (R) are true, but Reason (R) is not correct explanation for Assertion (A). (C)
Assertion (A) is true, but Reason (R) is false. (D) Assertion (A) is false, but Reason (R) is
true.

19. Assertion (A) : AABC ~ APQR such that /A =65°, /C =60°. Hence /(@) = 55°.
Reason (R) : Sum of all angles of a triangle is 180°.

Correct Answer: (A) Both Assertion (A) and Reason (R) are true and Reason (R) is
correct explanation of Assertion (A).

Solution: Reason (R): The statement ”Sum of all angles of a triangle is 180°” is a
fundamental property of triangles and is true.

Assertion (A): Given AABC ~ APQR. This implies that corresponding angles are equal:
[A=/P,/B=/Q, /C=/R. In AABC, we are given /A = 65° and /C = 60°. Using the
property that the sum of angles in a triangle is 180° (which is Reason R):

/B =180°— (LA+ LC) /B = 180° — (65° 4+ 60°) /B = 180° — 125° /B = 55°. Since
ANABC ~ APQR, we have /Q) = /B. Therefore, /() = 55°. The assertion states ”"Hence

/() = 55°”7, which is true.

Explanation: Reason (R) states that the sum of angles in a triangle is 180°. This fact was
used to find /B in AABC'. Once /B was found, the property of similar triangles (/B = /Q)
allowed us to determine /(). Thus, Reason (R) is essential for deriving the conclusion in
Assertion (A). So, both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
explanation of Assertion (A).

Option (A)

17



9 Quick Tip
Quick Tip:

e For similar triangles, corresponding angles are equal.
e The sum of angles in any triangle is always 180°.

e To evaluate an Assertion-Reason question, first check the truthfulness of the
Reason, then the Assertion. Finally, check if the Reason correctly explains the
Assertion.

20. Assertion (A) : (a + v/b)(a — VD) is a rational number, where a and b are
positive integers.
Reason (R) : Product of two irrationals is always rational.

Correct Answer: (C) Assertion (A) is true, but Reason (R) is false.

Solution: Reason (R): The statement ”Product of two irrationals is always rational” is
false. For example, \/5 is irrational and \/§ is irrational. Their product \/§ X \/§ = \/6, which
is also irrational. Another example: v/2 x v/8 = v/16 = 4, which is rational. Since the product
is not *always* rational, the statement is false.

Assertion (A): Consider the expression (a 4 v/b)(a — v/b). This is of the form

(x4 y)(x —y) =22 —y% So, (a + Vb)(a — Vb) = a® — (v/b)? = a*> — b. Given that ’a’ and b’
are positive integers. If ’a’ is an integer, a? is an integer. Since 'b’ is an integer, a® — b is the
difference of two integers, which is always an integer. All integers are rational numbers.
Therefore, a® — b is a rational number. Thus, Assertion (A) is true.

Conclusion: Assertion (A) is true, but Reason (R) is false.

Option (C)

9 Quick Tip
Quick Tip:

e Remember the algebraic identity: (z 4+ y)(z —y) = 22 — 2.
e An integer is always a rational number (as it can be expressed as integer/1).

e The product of two irrational numbers can be rational or irrational. For example,

V2 x/2=2 (rational), but V2 xV/3=1+6 (irrational).

Section: B

(Very Short Answer Type Questions) 5x2=10

18



Q. Nos. 21 to 25 are Very Short Answer type questions of 2 marks each.

. cos 45°
21. (a) Evaluate : Tn30e e 60°

Solution (a): We need to evaluate the expression %. We know the standard

sin 60° = \/73

trigonometric values: cos45° = f tan 30° =

a|

Substitute these values into the expression:

+ s
o

1
V3

First, simplify the denominator:

£ 1-24+4v3-v/3 243 5
2 2v/3 C2V3 23

Now substitute this back into the main expression:

\/% 1 23 23
5

&I

X =
G V2T 5 52
To rationalize the denominator, multiply the numerator and denominator by v/2:

2v3 V2 _2V3x2_2v6 _ V6
52 VB 5x2 10 5

V6

5

OR

(b) Verify that sin2A = ﬁrttanA for A = 30°.

Solution (b): We need to verify the identity sin2A = &ianA for A = 30°.

LHS (Left Hand Side): sin2A Substitute A = 30°: LHS = sin(2 x 30°) = sin60°. We
know that sin 60° = \/Tg So, LHS = \[

: : 2tan A __ Qno. o_ 1
RHS (Right Hand Side): 1+t211112A Substltute A = 30°: We know that tan 30° = 7
2 2( % 2 2
tan? A = (tan 30°)% = (\/Lg) . Substitute these into the RHS: RHS = &Lg) = éif =g
3
RHS = \% X % = ;gf 1= \6[ = L\[ To rationalize the denominator, multiply the numerator
and denominator by v/3: RHS = 5 \3[ X % 3;/; 3\/§ — ﬁ

Verification: LHS = \f and RHS = \[ Since LHS = RHS, the identity is verified for
A = 30°.

LHS = RHS, Verified
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9 Quick Tip
Quick Tip:

e For part (a), memorize or derive standard trigonometric values for 30°,45°, 60°.
Be careful with fraction arithmetic.

e For part (b), substitute the value of A into both LHS and RHS separately and
show they are equal. This is a standard trigonometric identity.

e Rationalizing the denominator is often a good practice for the final answer.

22.

A box contains 120 discs, which are numbered from 1 to 120. If one disc is drawn
at random from the box, find the probability that (i) it bears a 2-digit number
(ii) the number is a perfect square.

Solution: Total number of discs in the box = 120. So, the total number of possible outcomes
is 120.

(i) it bears a 2-digit number The 2-digit numbers range from 10 to 99, inclusive. Number
of 2-digit numbers = (Last number - First number) + 1 Number of 2-digit numbers = (99 -
10) +1 =289 + 1 =90. Number of favorable outcomes = 90. Probablhty (2-digit number) =

Number of favorable outcomes __ 9 _ 9 _ 3
Total number of outcomes 120 Slmphfylng the fraction: 120 = 12 4

3
P(2-digit number) =

(ii) the number is a perfect square We need to find the perfect squares between 1 and
120, inclusive. 12=122=432=942=165>=2562=3672=498% =64 9> =81
102 = 100 11 = 121 (which is greater than 120) The perfect squares are 1, 4, 9, 16, 25, 36, 49,

64, 81, 100. Number of perfect squares = 10. Number of favorable outcomes = 10. Probability

__ Number of favorable outcomes __ ﬁ _ 1
(perfect square) = SFpPar2 Everay e on s 120 Simplifying the fraction: 155 = 15-

1
P(perfect square) = D

@ Quick Tip
Quick Tip:

e Probability = (Number of Favorable Outcomes) / (Total Number of Outcomes).
e To count numbers in a range [a, b], use b - a + 1.

e List perfect squares systematically to avoid missing any or including ones out of
range.

23.
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Using prime factorisation, find the HCF of 144, 180 and 192.

Solution: We need to find the HCF (Highest Common Factor) of 144, 180, and 192 using
prime factorisation.

First, find the prime factorisation of each number: For 144: 144 =2 x 72 72 = 2 x 36
36=2x1818=2x99=3x380, 144 =2x2x2x2x3x3=2%x32

For 180: 180 = 10 x 18 = (2 x 5) x (2x 9) = (2 x 5) x (2 x 3 x 3) So, 180 = 22 x 32 x 51
For 192: 192 =2x96 96 =2 x48 48 =2x2424=2x1212=2x66 =2 x 3 So,
192=2x2x2x2x2x2x3=20x3L

Now, identify the common prime factors and their lowest powers: Prime factorisations:

144 = 2% x 32 180 = 22 x 32 x 5! 192 = 20 x 3!

The common prime factors are 2 and 3. The lowest power of 2 is 200(4:2.6) — 92 The lowest
power of 3 is 3min(221) — 31 The prime factor 5 is not common to all three numbers.

HCF = Product of the lowest powers of common prime factors. HCF = 22 x 31 =4 x 3 = 12.

9 Quick Tip
Quick Tip:

e Prime factorise each number completely.

e The HCF is the product of the lowest powers of all common prime factors.

24. (a) Solve the equation 42> — 9z + 3 = 0, using quadratic formula.

Solution (a): The given quadratic equation is 42> — 9z + 3 = 0. This is in the form

ar’ +br+c=0, where: a=4b=-9¢=3

The quadratic formula is z = =btybi—dac W. First, calculate the discriminant, D = b? — 4ac:
D= (—9)2 —4(4)(3) D=81—-48 D =33

Now, substitute the values into the quadratic formula: = = _(_g()f)\/ﬁ xr = 9i§/§ The two
solutions are x = %ﬁ and x = %ﬁ.
9+ V33
Tr =
8

OR

(b) Find the nature of roots of the equation 32% — 4v/3z + 4 = 0.

Solution (b): The given quadratic equation is 322 — 4v/3z 4+ 4 = 0. This is in the form
ax2+bx+c:0, where: a =3b=—4/3c=4

To find the nature of the roots, we calculate the discriminant, D = b — 4ac:
D= (—4v3)2—4(3)4) D = ((-4)*> x (V/3)?) = (12x4) D= (16 x3) =48 D =48 —48 D =0
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Since the discriminant D = 0, the equation has real and equal roots.

The roots are real and equal.

9 Quick Tip
Quick Tip:

e For a quadratic equation az? 4 bx 4+ ¢ = 0, the discriminant is D = b* — 4ac.
o If D > 0, roots are real and distinct.
e If D =0, roots are real and equal.

e If D <0, roots are not real (complex conjugates).

e Quadratic formula: = = %ﬁ.
25.
In the given figure, AB || DE and BD || EF. Prove that DC? = CF x AC.
C
F,
E
A B

Solution: Given: In AABC, D is a point on AC and E is a point on BC. Also, AB || DE.
And F is a point on CD, such that BD || EF.

Figure: ANABC with D on AC, E on BC. DE || AB. F is on CD. EF' || BD.

Consider ACAB. Since DE || AB (given), by the Basic Proportionality Theorem (or

properties of similar triangles), ACDE ~ ACAB. Therefore, the ratio of corresponding sides

is equal: & CD gg Zg (1)

Now Con81der ACDB. F is a point on CD and E is a point on CB. Since EF || DB (given),
by the Basic Proportionality Theorem (or properties of similar triangles), ACEF ~ ACDB.

Therefore, the ratio of correspondlng sides is equal: CD = 8% = gg (2)

From equation (1), we have gg = C A From equation (2), we have gg = g—g.

Equating the expressions for ClE3’ from (1) and (2):
CD _CF
CA  CD
Cross-multiplying, we get:
CDxCD=CFxCA
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CD*=CF x CA
Since CD = DC and CA = AC', we can write:

DC? = COF x AC

This proves the required relation.

DC? = CF x AC (Proved)

Q Quick Tip
Quick Tip:

e When lines are parallel within a triangle, look for similar triangles or apply the
Basic Proportionality Theorem (Thales’ Theorem).

e Identify pairs of similar triangles based on the parallel lines.
e Write down the ratios of corresponding sides for each pair of similar triangles.

e Look for common ratios to link the equations.

Section: C
(Short Answer Type Questions) 6x3 =18
Q. Nos. 26 to 31 are Short Answer type questions of 3 marks each.

26.

Three friends plan to go for a morning walk. They step off together and their
steps measures 48 cm, 52 cm and 56 cm respectively. What is the minimum
distance each should walk so that each can cover the same distance in complete
steps ten times?

Solution: Let the step lengths of the three friends be s; = 48 c¢m, s9 = 52 cm, and s3 = 56
cm. We need to find the minimum distance that each friend can cover in a whole number of
steps. This distance will be the Least Common Multiple (LCM) of their step lengths.

First, find the prime factorisation of each step length:

48 =2x24=2x2x12=2x2x2x6=2x2x2x2x3=2x3!
52=2x26=2x2x13=22x13156=2x28=2x2x14=2x2x2x7=23x T

The LCM is the product of the highest powers of all prime factors that appear in any of the
numbers: Highest power of 2: 2% Highest power of 3: 3! Highest power of 7: 7! Highest power
of 13: 13!

LCM(48, 52, 56) = 24 x 3! x 7' x 13! LCM = 16 x 3 x 7 x 13 LCM = 48 x 7 x 13 LCM =
336 x 13 336 x 13 — 1008 (336 x 3) 3360 (336 x 10) — 4368

So, the minimum distance they can all cover in complete steps is 4368 cm. The question asks:
"What is the minimum distance each should walk so that each can cover the same distance in
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complete steps ten times?” This phrasing can be interpreted as: what is the minimum
common distance (D) that they can all cover in complete steps? The ”ten times” part implies
that this action of covering distance D is repeated ten times. The question asks for D itself. If
the question meant that the number of steps taken by each person to cover the common
distance must be a multiple of 10, the problem would be different (LCM of 10*48, 10*52,
10*56). However, the phrasing ”cover the same distance ... ten times” suggests the ”same
distance” is the LCM, and this is done 10 times. The "minimum distance” refers to this
"same distance”.

Therefore, the minimum distance is 4368 cm. Number of steps for each friend to cover this
distance: Friend 1: 4368/48 = 91 steps. Friend 2: 4368/52 = 84 steps. Friend 3:

4368/56 = 78 steps. Each covers 4368 cm in complete steps. They can do this ten times. The

minimum such distance is 4368 cm.
4368 cm

9 Quick Tip
Quick Tip:

e The minimum distance that multiple entities can cover in complete units of their
respective measures is the LCM of those measures.

e Prime factorise each number, then find the LCM by taking the highest power of
each prime factor present in any of the numbers.

e Carefully interpret what ”ten times” refers to. In this context, it likely refers to
repeating the action of covering the LCM distance.

27.
Prove that (1+ 1) (14 ) = 1

cot?0/ ~ sin?f—sin 9"

Solution: We need to prove the trigonometric identity:

1 1 1
14— 1 =
( i tan29) ( i Cot29) sin?§ — sin @

Let’s start with the Left Hand Side (LHS): LHS = (1 + m) (1+ ﬁ) We know that

taLG = cot f and ﬁ =tand. So, ﬁ = cot?f and 00329 = tan?6. LHS =

(1 + cot?0)(1 + tan® 9) Using the Pythagorean identities: 1+ cot?§ = csc?
1+ tan? 6 = sec? § So, LHS = (csc? 0)(sec? §) We also know that csc = .10 and sec =

sin cosf’

Therefore, csc? 0 = —5— and sec? § = ——. LHS :< : >( ; ): ;

sin? 0 cos? 6" sin? 0 cos? 0 sin® 0 cos2 6°

Now let’s simplify the Right Hand Side (RHS): RHS =
1

sin? §(1—sin? 0)

have 1 — sin? 0 = cos2 6. So, RHS = L

sin” 0 cos2 6"
Comparing LHS and RHS: LHS = RHS = —-—— Since LHS = RHS, the
identity is proven.

7 e 7 Factor out sinZ 6 from the

denominator: RHS = Using the Pythagorean identity sin? 6 + cos? 6 = 1, we

sin? 6 cos? 6 sin? 6 cos? 6

LHS = RHS, Proved

24



9 Quick Tip
Quick Tip:

e Use fundamental trigonometric identities: cot = 1/tan@, tanf = 1/ cot 6.

e Use Pythagorean identities: 1+ tan?6 = sec?, 1 + cot? 6 = csc? 6, and
sin? @ + cos? 0 = 1.

e Simplify both sides of the equation independently until they become identical, or
transform one side into the other.

e Factoring can be a useful algebraic manipulation for simplification.

28.
AB and CD are diameters of a circle with centre O and radius 7 cm. If
/BOD = 30°, then find the area and perimeter of the shaded region.

Solution: Given: Radius of the circle, r = 7 cm. AB and CD are diameters. /BOD = 30°.
Since AB and CD are diameters intersecting at O, /AOC = /BOD = 30° (vertically opposite
angles). The shaded regions are sector BOD and sector AOC.

Area of the shaded region: The shaded region consists of two identical sectors, each with
a central angle of 30° Area of one sector = 36'900 x mr2. Area of sector BOD =

336000 x 7(7)? = 1—12 X %2 x 49 = 2 >< 22 x 7= 11524 = 767 cm?. Since sector AOC is identical to
sector BOD, its area 1s also 767 cm?. Total shaded area = Area of sector BOD + Area of
sector AOC = 2 x % = % cm?. 737 ~ 25.67 cm?

Perimeter of the shaded region: The perlmeter consists of the arc lengths of BD and AC,
and the radii OB, OD OA, OC. Arc length of one sector = 3600 x 2mr. Arc length BD =
336000 X 2 X 22 X 7= 12 X 2 X 22 = 12 3 cm. Arc length AC is also 11 cm. The radii are OA
= 0B = OC OD = 7 cm. Perimeter of shaded region = Arc BD + Arc AC + OB + OD +
OA + OC Perimeter = & + & + 7+ 74 7+ 7 Perimeter = 2 + 28 = 22£28x3 _ 22484 _ 106
cm. 10~ 35. 33 cm.

106

Area = 77 cm?. Perimeter = 37 cm.
7 1
Area = — cm?, Perimeter = 106 cm
3 3
Q Quick Tip
Quick Tip:

e Vertically opposite angles are equal.
e Area of a sector = (0/360°) x 7.
e Arc length of a sector = (0/360°) x 27r.

e The perimeter of a region is the total length of its boundary.
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29. (a) Find the A.P. whose third term is 16 and seventh term exceeds the fifth
term by 12. Also, find the sum of first 29 terms of the A.P.

Solution (a): Let the first term of the A.P. be ’a’ and the common difference be ’d’. The nth
term of an A.P. is given by a, = a+ (n — 1)d. Given: Third term is 16

=a3=a+ (3—1)d =a+ 2d =16 — (1) Given: Seventh term exceeds the fifth term by 12
=ar=a5+12. a+(7T—1)d=(a+(5—-1)d)+12a+6d =a+4d+ 12 6d = 4d + 12 2d = 12
d = 6.

Substitute d = 6 into equation (1): a +2(6) =16 a + 12 =16 a = 16 — 12 = 4. So, the first
term is @ = 4 and the common difference is d = 6. The A.P. is 4, 10, 16, 22, ...

Sum of the first 29 terms, Sa9: The sum of the first n terms of an A.P. is

Sn = 2[2a+ (n— 1)d]. Sag = E[2(4) + (20 — 1)(6)] S29 = Z[8 + (28)(6)] S29 = Z[8 + 168]
Sag = Z[176] Sag = 20 x 18 Spg = 20 x 88. 29 x 88 — 232 (29 x 8) 2320 (29 x 80) — 2552
SO, 529 = 2552.

|AP.is4,10,16,...; Sy = 2552

OR

(b) Find the sum of first 20 terms of an A.P. whose n'" term is given by
an, =5+ 2n. Can 52 be a term of this A.P. ?

Solution (b): Given the nth term a,, = 5+ 2n. First term, a1 =5+2(1) =5+2=7.
Second term, ag =5+ 2(2) =5+ 4 = 9. Common difference, d =ag —a; =9 -7 = 2.
(Alternatively, the coefficient of n in a,, is the common difference for a linear form of ay,).
Sum of the first 20 terms, Sao: Sp = Z[2a1 + (n — 1)d]. Sap = Z[2(7) + (20 — 1)(2)]

Soo = 10[14 + (19)(2)] S20 = 10[14 + 38] Sap = 10[52] S2¢ = 520.

Can 52 be a term of this A.P.? Let ¢, =52. 5+2n=522n=52—-52n =47 n = % = 23.5.
Since n must be a positive integer (representing the term number), n = 23.5 is not possible.
Therefore, 52 cannot be a term of this A.P.

S99 = 520; No, 52 cannot be a term of this A.P.‘

@ Quick Tip
Quick Tip:

e a,=a+(n—1)d.
o Sp=5[2a+ (n—1)d] or S, = §la1 + ay).

e For a number to be a term of an A.P., the term number 'n’ must be a positive
integer.

30. (a) If a, 3 are zeroes of the polynomial 822 — 5z — 1, then form a quadratic

. . 2 2
polynomial in x whose zeroes are £ and 3
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Solution (a): Given polynomial P(x) = 822 — 52 — 1. If a and J are its zeroes, then: Sum of
. __ coefficient of x __ _—5 5 __ _constant term __ —1

zeroes: o+ f = — S etom T = 3 . Product of zeroes: aﬁ s e, =

We need to form a new quadratic polynomlal whose zeroes are o = = and p = 3 Sum of

new zeroes: o + ' =2 + ﬁ = 25;“520‘ = 2(2‘;5). Substitute the values of (« + ) and af:

5 10
R T T
8

Product of new zeroes: o/ =

4 8
a/6/:§:4x?1:—32

A quadratic polynomial with zeroes o/ and /3’ is given by k[z? — (o/ + )z + o' B'], where k is
a non-zero constant. Let k = 1. New polynomial = 22 — (—10)z + (—32) = 22 + 10z — 32.

—~
Qo
~—

(%) = aiﬁ' Substitute the value of af:

22 + 10z — 32

OR

(b) Find the zeroes of the polynomial p(z) = 322 + z — 10 and verify the
relationship between zeroes and its coefficients.

Solution (b): Given polynomial p(z) = 322 + x — 10. To find the zeroes, set p(x) = 0:

322 4+ 2 — 10 = 0. We need two numbers whose product is 3 x (—10) = —30 and whose sum is
1. These numbers are 6 and -5. 322 + 6z — 5z — 10 = 0 3x(z +2) — 5(x +2) =0

Bz —5)(x+2)=0.S0,3z—5=0=a2=2orx+2=0= 2= —2. The zeroes are a = 2
and g = —2.

Verification of relationship between zeroes and coefficients: For a quadratic

polynomial az? + bz + ¢, the coefﬁcients are a = 3,b=1,¢c = —10. Sum of zeroes
a+p=3+(-2)=5-%= From coeﬂﬁ(nents —b =L Thus,a+p8=-21is Verlﬁed
Product of zeroes: aff = (g (—2) = —. From coefficients: ¢ = _10 . Thus, aﬂ

verified.

5
Zeroes are 3 and — 2; Relationship verified.

9 Quick Tip
Quick Tip:

e For a quadratic axz® 4 bz + ¢, sum of roots a + 3 = —b/a, product aff = c/a.
e A quadratic with roots o, 8 is k(2? — (sum of roots)z + (product of roots)).

e Factorization or quadratic formula can be used to find zeroes.

31.
3

The sum of a number and its reciprocal is %. Find the number.

Solution: Let the number be z. Its reciprocal is ~. According to the problem, the sum of the
number and its reciprocal is 13 . S0, x —|— = 13 To solve for x, first combine the terms on the

27



left side: % = %3. Cross-multiply: 6(22 + 1) = 13z 62% + 6 = 137 Rearrange into a
standard quadratic equation form: 622 — 132 + 6 = 0. We can solve this by factorization. We

need two numbers whose product is 6 X 6 = 36 and whose sum is -13. These numbers are -9
and -4. 622 — 9z — 47 +6 = 0 3v(22 — 3) — 2(27 — 3) = 0 (3x — 2)(2z — 3) = 0. This gives two

possiblevaluesforx 1) 31—2—0:3x—2$x—§ 2) 2m—3—0:2x:3:x:%.
If the number is 3, its rec1pr0cal 1s 2 Their sum is % 243 5 = 42;9 = 13 . If the number is 3 5, its
reciprocal is §. Their sum is 5 3 4 2 g = 9g4 13 . Both values satisfy the condition. So, the
number is % or 3
3
The number is — or 3

9 Quick Tip
Quick Tip:

e Set up an algebraic equation based on the problem statement.
e If a number is z, its reciprocal is 1/x.
e Solving the equation often leads to a quadratic equation.

e Check if the solutions obtained fit the context of the problem.

Section: D

(Long Answer Type Questions) 4 x5=20
Q. Nos. 32 to 35 are Long Answer type questions of 5 marks each.

32.

Two poles of equal heights are standing opposite each other on either side of the
road which is 85 m wide. From a point between them on the road, the angles of
elevation of the top of the poles are 60° and 30° respectively. Find the height of
the poles and the distances of the point from the poles. (Use v/3 = 1.73)

Solution: Let h be the height of each pole (AB and CD). Let P be the point on the road
between the poles. The width of the road BD = 85 m. Let the distance of the point P from
pole AB be x m. So, BP = 2. Then the distance of the point P from pole CD is (85 — z) m.
So, DP = 85 — x. The angles of elevation from P to the top of poles A and C are 60° and 30°
respectively. Let /APB = 60° and /C'PD = 30°. (Diagram: Two vertical poles AB, CD of
height h. Road BD of width 85. Point P on BD. BP=x, DP=85-x. Lines AP, CP forming
angles of elevation.)

In right-angled AABP: tan60° = AB h \/_ 4 :> h =2v3 — (1)

In right-angled ACDP: tan 30° = % = 85 o % 85 —=h= 85\’/?:“: — (2)

Equating the expressions for h from (1) and (2): zv/3 = 8?/3‘75 tV3x/3=8—-13r=85—x
3z +x=854r =85z =5 =2125m.
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So, the distance of the point from one pole is = 21.25 m. The distance of the point from the
other pole is 85 — x = 85 — 21.25 = 63.75 m.

Now, find the height h using equation (1): h = V3 = 21.25 x /3. Given v/3 = 1.73.

h =21.25 x 1.73. 21.25 x 1.73 —— 6375 (21.25 x 0.03) 148750 (21.25 x 0.70) 2125000
(21.25 x 1.00) —— 36.7625

So, h = 36.7625 m. The height of the poles is 36.7625 m. The distances of the point from the
poles are 21.25 m and 63.75 m.

‘Height of poles = 36.7625 m; Distances from point = 21.25 m and 63.75 m

9 Quick Tip
Quick Tip:
e Draw a clear diagram representing the situation.
e Use trigonometric ratios (tan, sin, cos) in right-angled triangles. tan = Zgjpaocselrtl‘z

e Set up equations based on the given information and solve them simultaneously.

e Remember standard values: tan 60° = /3, tan 30° = 1/\/§

33. (a) Solve the following pair of linear equations by graphical method :
2r+y=9 and z — 2y = 2.

Solution (a): To solve the pair of linear equations graphically, we need to plot both lines on
a graph and find their point of intersection.
Equation 1: 2x+y =9 We can rewrite this as y = 9 — 2. Let’s find some points on this line:

o Ifz=0,y=9—2(0)=9. Point: (0,9).
e lfr=2y=9-2(2)=9—4=5. Point: (2, 5).
elfr=4y=9-2(4)=9—-8=1. Point: (4, 1).

Equation 2: x — 2y = 2 We can rewrite thisas x =242y, or 2y =0 —2 =y = %’2 Let’s
find some points on this line:

o If 2 =0,y=%2=—1. Point: (0, -1).
o If v =2,y =252 =0. Point: (2, 0).
o lfr=4,y="%52=2=1 Point: (4, 1).

Graphical Representation: Plot these points on a graph paper and draw the lines. Line 1
(L1: 2z +y = 9) passes through (0,9), (2,5), (4,1). Line 2 (L2: x — 2y = 2) passes through
(0,-1), (2,0), (4,1).

The point of intersection of these two lines is the solution to the system of equations. From
the points calculated, we see that both lines pass through the point (4, 1). Thus, the point of
intersection is (4, 1).
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Verification: Substitute z = 4,y = 1 into both equations: For 2x +y = O:
2(4) +1=8+1=9. (True) For z — 2y = 2: 4 —2(1) =4 — 2 = 2. (True) The solution is
r=4,y=1

x =4,y =1 (Solved graphically by finding intersection at (4,1))

OR

(b) Nidhi received simple interest of 1,200 when invested x at 6% p.a. and y at
5% p.a. for 1 year. Had she invested x at 3% p.a. and y at 8% p.a. for that
year, she would have received simple interest of 1,260. Find the values of x and y.

Solution (b): Simple Interest (SI) = £XEXT where P is principal, R is rate, T is time. Here
T=1 year.

Case 1: Interest from x at 6% p.a. = “130“ 100 Interest from y at 5% p.a. =
yxlggl = 100 Total simple interest = 1,200. So, 2 100 T 150—% = 1200. Multiplying by 100:
6 + 5y = 120000 — (1)

Case 2: Interest from x at 3% p.a. = ’”ﬁg’gl 100 Interest from y at 8% p.a. =
yﬁggl 100 Total simple interest = 1,260. So, -3 T00 T 1 = 1260. Multiplying by 100:
3z + 8y = 126000 — (2)

Now we solve the system of linear equations: 1) 6x 4+ 5y = 120000 2) 3z + 8y = 126000
Multiply equation (2) by 2 to make the coefficients of x equal: 2 x (3z + 8y) = 2 x 126000
62 + 16y = 252000 — (3)

Subtract equation (1) from equation (3): (6z + 16y) — (6 + 5y) = 252000 — 120000
11y = 132000 y = 132000 — 12000.

Substitute y = 12000 1nto equation (1): 6z + 5(12000) = 120000 62 + 60000 = 120000

6z = 120000 — 60000 6z = 60000 z = %9890 = 10000.

So, x = 10000 and y = 12000.

|z = 10,000 and y = 12,000 |

¢ Quick Tip
Quick Tip:

e For graphical solutions, find at least two points for each line. A third point helps
verify correctness. The intersection is the solution.

e For simple interest problems, use SI = (P*R*T)/100.
e Set up a system of linear equations from the given conditions.

e Solve the system using elimination or substitution.

34.
Find ’mean’ and 'mode’ of the following data :
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Class 0-15]115-30|30—-45|45-60 | 60 75 | 75— 90
Frequency 11 8 15 7 10 9

Solution: To find the mean and mode, we first create a table with class mid-points (z;) and

fizi.

Class Interval | Frequency (f;) | Mid-point (z;) fixi
0-15 11 7.5 82.5
15 - 30 8 22.5 180.0
30 — 45 15 37.5 562.5
45 — 60 7 52.5 367.5
60 — 75 10 67.5 675.0
75 -90 9 82.5 742.5
Total Yfi =60 Y fir; = 2610.0

Mean Calculation: The mean ¥ is given by the formula z = %}f’

2610 261
T~ 435
60 6

Mode Calculation: The class with the highest frequency is the modal class. Highest
frequency = 15, which corresponds to the class interval 30 — 45. So, the modal class is 30 —
45. Lower limit of the modal class (/) = 30. Frequency of the modal class (f1) = 15.
Frequency of the class preceding the modal class (fy) = 8. Frequency of the class succeeding
the modal class (f2) = 7. Class size (h) = 15.

The mode is given by the formula: Mode = [ + <%) x h Mode =

158 7 7
3o+(ﬂﬁ;§3)x15Mmm=am+(§;ﬁ)x15Mmm:¢m+(ﬁ)x15Mmm:30+7:37

Tr =

’Mean = 43.5, Mode = 37‘

9 Quick Tip
Quick Tip:
e Mean for grouped data: ¥ = sz}f’, where z; is the mid-point of the class.

e Mode for grouped data: Mode = [ + (—foi}(ﬁﬁ) X h.

e Identify the modal class (class with highest frequency) correctly to find I, f1, fo, fo.

35. (a) The given figure shows a circle with centre O and radius 4 cm
circumscribed by AABC. BC touches the circle at D such that BD = 6 cm, DC =
10 cm. Find the length of AE.
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Bfﬁcm D 10ecm C

Solution (a): Let the circle touch the sides AB at F and AC at E. Given: radius
r=0D=0FE=0F =4cm. BD =6 cm, DC = 10 cm. We know that tangents from an
external point to a circle are equal in length. Therefore: From point B: BF = BD = 6 cm.
From point C: CE = CD = 10 cm. From point A: Let AE = AF = x cm.

The sides of the triangle are: AB = AF + FB =2+ 6 cm. AC = AE 4+ EC = 24 10 cm. BC
=BD + DC =6 + 10 = 16 cm.

The area of AABC can be calculated in two Ways L. Area(AABC’) Area(AOAB) +
Area(AOBC) + Area(AOC’A) Area(AOAB) =X ABXxOF =3 x (v + 6) = 2(x + 6)
cm?. Area(AOBC) = 1 x BC x OD =1 x 16 x 4 =32 cm?. Area(AOCA) =

S X AC x OF = § x (x—l—lO) ><4_2(m+10) cm?. Total Area =

2(z 4+ 6) + 32 + 2(x + 10) = 27 + 12+ 32 + 27 + 20 = 42 + 64 cm?.

2. Using Heron’s formula: Semi-perimeter

s = AB+B2C+AC = (‘T+6)+1g+($+10) = 21""'2'32 =+ 16. Area = /s(s — AB)(s — BC)(s — AC)
s—AB=(x+4+16)—(x+6)=10s—BC = (zr+16) — 16 = x

s —AC = (z+16) — (z 4+ 10) = 6 Area = /(z + 16)(10)(z)(6) = \/60x(zx + 16).

Equating the two expressions for the area: \/60x(x +16) = 4z + 64 /60z(x + 16) = 4(x + 16)
Square both sides: 60x(z + 16) = [4(z + 16)]? 60z (z + 16) = 16(x + 16)? Since 7 is a length
x> 0,s0 z+ 16 # 0. We can divide by x + 16: 60z = 16(z + 16) 60x = 162 + 256

60z — 162 = 256 44z = 256 x = 2 = Y. The length of AE = z = % cm.

AE:% cm
11

OR

(b) PA and PB are tangents drawn to a circle with centre O. If /AOB = 120° and
OA = 10 cm, then

BJEcm D 10em C
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(i) Find /OPA. (ii) Find the perimeter of AOAP. (iii) Find the length of chord
AB.

Solution (b): Given: PA and PB are tangents from P to a circle with centre O. OA = radius
=10 cm. ZAOB = 120°.

(i) Find ZOPA. Since OA is the radius and PA is the tangent at A, /OAP = 90°. Similarly,
/OBP = 90°. In quadrilateral PAOB, the sum of angles is 360°.

LAPB + [OAP + /AOB + /OBP = 360° LAPB + 90° 4+ 120° + 90° = 360°

/APB + 300° = 360° /APB = 60°. In AOAP and AOBP: OA = OB (radii) OP = OP
(common) PA = PB (tangents from an external point) So, AOAP = AOBP (SSS
congruence). Therefore, /OPA = /OPB = %ZAPB = % x 60° = 30°. Alternatively, in
AOAP, /AOP = 1/AOB = 1 x 120° = 60°. So, ZOPA = 180° — 90° — 60° = 30°.

| LOPA = 30°]

(ii) Find the perimeter of AOAP. In right-angled AOAP: OA = 10 cm, /OPA = 30°,
/AOP = 60°. tan(/OPA) = % = tan30° = £ = \/Lg = 4% = PA =103 cm.
sin(ZOPA) = 8—é = sin30° = % = 1= % = OP = 20 cm. Perimeter of

AOAP = OA+ PA+ OP =10 + 10v/3 + 20 = (30 + 10v/3) cm.

Perimeter of AOAP = (30 4+ 10v/3) cm

(iii) Find the length of chord AB. In AAOB, OA = OB = 10 cm, ZAOB = 120°. Using
the cosine rule in AAOB: AB? = OA? + OB? — 2(0A)(OB) cos(/AOB)

AB? = 10% + 102 — 2(10)(10) cos(120°) Since cos(120°) = — cos(60°) = —3:

AB? =100 + 100 — 200(—3) AB* =200 + 100 = 300 AB = /300 = /100 x 3 = 10v/3 cm.
Alternatively, drop a perpendicular OM from O to AB. M bisects AB and /AOB. In right
AOMA, /AOM = 60°. sin60° = 4M — ¥3 — AM . 4\ — 5/3 cm.

AB =2 x AM = 2 x 5v/3 = 10/3 cm.

Length of chord AB = 10v/3 cm

Q Quick Tip
Quick Tip:

e For 35(a): Tangents from an external point to a circle are equal. Area of a
triangle circumscribing a circle (incircle) = r x s, where r is inradius and s is
semi-perimeter. This is derived from Area(AABC) = Area(AOAB) +
Area(AOBC) + Area(AOCA). Equate this with Heron’s formula.

e For 35(b): Radius is perpendicular to the tangent at the point of contact.
Tangents from an external point are equally inclined to the line joining the point
to the centre. Use trigonometric ratios in right-angled triangles. The cosine rule
or splitting into right triangles can find chord length.
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Section: E
(Case-study based Questions) Ix4=12
Q. Nos. 36 to 38 are Case-study based Questions of 4 marks each.

36.

A hemispherical bowl is packed in a cuboidal box. The bowl just fits in the box.
Inner radius of the bowl is 10 cm. Outer radius of the bowl is 10.5 cm. Based on
the above, answer the following questions : (i) Find the dimensions of the
cuboidal box. 1 (ii) Find the total outer surface area of the box. 1 (iii) (a) Find
the difference between the capacity of the bowl and the volume of the box. (use
m=3.14) 2 OR (iii) (b) The inner surface of the bowl and the thickness is to be
painted. Find the area to be painted.

Solution: Let r; be the inner radius of the bowl, r; = 10 cm. Let r, be the outer radius of
the bowl, r, = 10.5 cm.

(i) Dimensions of the cuboidal box. Since the hemispherical bowl ”just fits” in the box,
the box must accommodate the outer dimensions of the bowl. Assuming the circular base of
the hemisphere rests on the base of the cuboid: Length of the box (I) = Outer diameter of the
bowl = 2 x 7, = 2 x 10.5 = 21 cm. Width of the box (w) = Outer diameter of the bowl =

2 X ro=2x10.5 =21 cm. Height of the box (h) = Outer radius of the bowl = r, = 10.5 cm.
Dimensions are 21 cm x 21 em x 10.5 cm.

Dimensions: 21 cm (length), 21 ¢cm (width), 10.5 cm (height)

(ii) Total outer surface area of the box. The box is a cuboid with [ = 21 ¢cm, w = 21 cm,
h =10.5 cm. Total Surface Area (TSA) = 2(lw + wh + hl) TSA =

2((21 x 21) + (21 x 10.5) 4+ (10.5 x 21)) TSA = 2(441 + 220.5 + 220.5) TSA = 2(441 + 441)
TSA = 2(882) TSA = 1764 cm?.

’Total outer surface area of the box = 1764 cm? ‘

(iii) (a) Difference between the capacity of the bowl and the volume of the box.
Capacity of the bowl = Inner volume of the hemisphere = %wrf’. Capacity =

2 x3.14 x (10)3 = 2 x 3.14 x 1000 = 223140 — 6280 ~ 9093.33 cm?.

Volume of the box =1 x w x h =21 x 21 x 10.5 = 441 x 10.5.

441 x 10.5 = 441 x (10 4+ 0.5) = 4410 + 441 x 0.5 = 4410 + 220.5 = 4630.5 cm?®.

Difference = Volume of the box - Capacity of the bowl Difference = 4630.5 — 2093.333...

Difference = 4630.5 — 9230 — 1389156280 _ 76115 ~ 9537.166... cm®. As 2093.33 is an
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approximation, using fractions: Difference =

4630.5 — 62380 _ 92261 _ 62380 — 27783g12560 _ 15%23 ~ 2537.166... cm3.

Difference ~ 2537.17 cm® (Box volume is greater)

OR

(iii) (b) The inner surface of the bowl and the thickness (rim area) is to be
painted. Find the area to be painted. Inner surface area of the bowl (hemisphere) =
27r? = 2 x 3.14 x (10)? = 2 x 3.14 x 100 = 628 cm?. Area of the rim (top annular surface
representing thickness) = Area of outer circle - Area of inner circle Area of rim =

mr2 — ar? = 7(r2 — r?) Area of rim =

3.14 x ((10.5)? — (10)?) = 3.14 x (110.25 — 100) = 3.14 x 10.25.

3.14 x 10.25 = 3.14 x (10 4+ 0.25) = 31.4 + 3.14 x 0.25 = 31.4 + 0.785 = 32.185 cm?. Total area

to be painted = Inner surface area + Area of the rim Total area = 628 4+ 32.185 = 660.185

cm?.
Area to be painted = 660.185 c¢m?
@ Quick Tip
Quick Tip:
e " Just fits” implies the smallest containing box matching the object’s maximal
dimensions in each axis.
e Volume of hemisphere = %wrg. Surface area of hemisphere (curved) = 2772,
e TSA of cuboid = 2(lw + wh + hl).
e Area of an annulus (ring) = 7(R? — 1?).
37.

A triangular window of a building is shown above. Its diagram represents a
AABC with /A =90° and AB = AC. Points P and R trisect AB and PQ || RS || AC.
Based on the above, answer the following questions : (i) Show that

ABPQ ~ ABAC. 1 (ii) Prove that PQ = $AC. 1 (iii) (a) If AB =3 m, find length
BQ and BS. Verify that BQ = £BS. 2 OR (iii) (b) Prove that BR? + RS*> = ;BC".

Solution: Given AABC with /A =90° and AB = AC'. Points P and R trisect AB. Let’s
assume A, R, P, B are points on AB in that order such that AR = RP = PB. Then
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AR =1AB, AP = AR+ RP = 2AB, and PB = $AB. Also, RB = RP + PB = $AB. Given
PQ || AC with Q on BC, and RS || AC with S on BC.

(i) Show that ABPQ ~ ABAC. In ABPQ and ABAC: 1. /PBQ = /ABC (Common
angle B). 2. Since PQ || AC and AB is a transversal, /BPQ = /BAC (Corresponding
angles). Given /BAC = 90°, so /BPQ = 90°. Alternatively, since PQ || AC and BC is a
transversal, /BQP = /BCA (Corresponding angles). By AA similarity criterion,

ABPQ ~ ABAC.

ABPQ ~ ABAC (AA similarity)

(ii) Prove that PQ = 1AC’ Since ABPQ ~ ABAC, the ratio of corresponding sides is

equal ig = BQ As P and R trisect AB, and assuming the order A, R, P, B, we have

PB = §AB So, gfj = 348 _ 1 Therefore, 29 = 1 = PQ = LAC.

PQ = %AC (Proved)

(iii) (a) If AB = 3 m, find length BQ and BS. Verify that BQ = %BS. Given AB =3
m. Since AB = AC', then AC' =3 m. In right AABC,

BC? = AB? + AC? = 32+32 =9+9=18. So, BC =+/18 = 3v/2 m.

From part (ii), gg BA = 3. So, BQ) = %BC’ 3(3\/_) =+2m.

Now consider RS || AC. R is a trisection point on AB. With order A, R, P, B, AR = %AB.
Then BR = AB — AR = AB — 3AB = 3AB. In ABRS and ABAC: 1. /RBS = /ABC

(Common angle B). 2. Since RS || AC, ZBRS = /BAC = 90° (Corresponding angles). By
2

AA similarity, ABRS ~ ABAC. So, BB — BS _ BS BR _ 585 _ 2 Tyerefore,

BS = 2= BS=2BC=2%(3V2)=2/2m.

Lengths are BQ = v/2 m and BS = 2v/2 m. Verify BQ = %BS: V2 = %(2\/5) V2 =+/2.

This is true.

1
BQ =2 m, BS = 2v2 m. Verification: BQ = §BS is true.

OR
(iii) (b) Prove that BR? + RS? = %BCz. From the similarity ABRS ~ ABAC, we have
LR — j}g = B5 =2 So, BR=2BA and RS = 2AC. Consider LHS = BR? + RS?. LHS =

(2BA)” + (24C)% = 4BA2 4Ac2 = $(BA? + AC?). Since AABC is right-angled at A,
BA2 + AC? = BC? (Pythagorean theorem). So, LHS = %BC’Q. This is equal to the RHS.

Hence proved.

BR* + RS? = %BCQ (Proved)
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9 Quick Tip
Quick Tip:

e If a line is parallel to one side of a triangle and intersects the other two sides, it
forms a smaller triangle similar to the original triangle (AA similarity).

e For similar triangles, the ratio of corresponding sides is equal.

e "Trisect” means to divide into three equal parts. Correctly identify segment
lengths based on trisection points.

e Pythagorean theorem: In a right-angled triangle,
(hypotenuse)? = (base)? + (perpendicular)?.

38. Gurveer and Arushi built a robot that can paint a path as it moves on a
graph paper. Some co-ordinate of points are marked on it. It starts from graph
paper. Some co-ordinate of points are marked on it. It starts from (0, 0), moves
to the points listed in order (in straight lines) and ends at (0, 0).

y
S (-6, 6) P (8, 6)

Qaz2)

S — A

y

Arushi entered the points P(8, 6), Q(12, 2) and S(—6, 6) in order. The path
drawn by robot is shown in the figure. Based on the above, answer the following
questions : (i) Determine the distance OP. 1 (ii) QS is represented by equation
2z + 9y = 42. Find the co-ordinates of the point where it intersects y-axis. 1 (iii)
(a) Point R(4.8, y) divides the line segment OP in a certain ratio, find the ratio.

Hence, find the value of y. 2 OR (iii) (b) Using distance formula, show that
PQ _ 2
os — 3°

Solution: Origin O is (0,0). P(8,6), Q(12,2), S(-6,6).

(i) Determine the distance OP. Using the distance formula,
d=+/(xs —21)? + (y2 —y1)%. O = (0,0), P = (8,6). OP =

V(8 —0)2+ (6 —0)2 = /82 + 62 = /64 + 36 = /100 = 10 units.

|OP =10 units|

(ii) QS is represented by equation 2x + 9y = 42. Find the co-ordinates of the point

where it intersects y-axis. For a point on the y-axis, the x-coordinate is 0. Substitute
—0; ; — . _ _ _ __ 42 _ 14

x = 0 into the equation 2z + 9y = 42: 2(0) + 9y =420+ 9y =429y =42y = 5 = 5. The

coordinates of the point of intersection with the y-axis are (0, 13—4)

g

Intersection point with y-axis is (0, 3
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(iii) (a) Point R(4.8, y) divides the line segment OP in a certain ratio, find the
ratio. Hence, find the value of y. O = (0,0), P = (8,6). Point R(4.8, y) divides OP in the

ratio m : n. Using the section formula for the x-coordinate: zp = mﬂz;—iza:o
4.8 = m(iziz(o) = m+n 4.8(m+n)=8m 4.8m + 4.8n = 8m 4.8n = 8m — 4.8m 4.8n = 3.2m

m _ 48 _ 48 _ 3x16 _ 3
=35 =35 = 50 — . The ratio m : n is 3:2.

Now find y using the sectlon formula for the y-coordinate: yp = M¥2XWo  With m = 3 and

m-+n
n=2m+n=>5 y= 3(63,3(0) = 18;0 = % = 3.6. The value of y is 3.6.

’Ratio is3:2,y=3.6

OR

(iii) (b) Using distance formula, show that g—g = 2. Coordinates: P(8,6), Q(12,2),
0(0,0), S(-6,6). Distance PQ:

PQ=+/(12-8)2+ (2—6)2 = \/42 + (—4)2 = /16 + 16 = v/32 = /16 x 2 = 4/2 units.
Distance OS

0S =+/(— (6 —0)2 = /(-6 M%+3-—¢_—466xl—aﬁumw

—6)? + 62
Now, calculate the ratio g—g —g = M = % 3. This verifies the given relation.

6v2

PQ 4V2 2

_— — = — h

S~ 65 B(Sown)

Q Quick Tip
Quick Tip:

e Distance formula between (21,y1) and (22, y2) is \/(z2 — 1)% + (y2 — v1)2.
e A line intersects the y-axis when z = 0. Substitute x = 0 into the line’s equation.

e Section formula: If a point R divides segment OP (O as (z1,y1), P as (z2,42)) in

ratio m : n, then R = (M2 m%:zyl)
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