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General Instructions:

All questions are compulsory.

This question paper contains 20 questions divided into five sections A, B, C, D and E.
Section A contains 10 MCQs of 1 mark each.

Section B contains 4 questions of 2 marks each.

Section C contains 3 questions of 3 marks each.

Section D contains 1 question of 5 marks.

NN

Section E contains 2 Case Study Based questions of 4 marks each.

SECTION A - Multiple Choice Questions (1 mark each)

1. The value of (1 + tan?6)(1 - sin?0) is equal to:
(a) sec?0
)1
(c) tan26
(d)o

2. If sin A = 3/5, then the value of (4 cos A - cot A) is:
(a) 16/5
(b) 11/5
(c) 13/5
(d) 17/5

3. The value of (sin 30° + cos 60°) - (sin 60° + cos 30°) is:
(@) o
)1
(©)-1
(dv3-1

4. If 3 cot A = 4, then the value of (5 sin A - 3 cos A)/(sin A + 2 cos A) is:
(a) 1/2
(b) 2/3
(c) 1/3
(d) 3/4

5. If tan 8 = V3, then the value of (2 sin 0 - 3 cos 0)/(4 sin ® + 3 cos 0) is:
(a) (2v3 - 3)/(4V3 + 3)
(b) (2V3 + 3)/(4V3 - 3)
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(c) 1/3
(d) v3/7

[=))

. The value of (tan 1° tan 2° tan 3° ... tan 89°) is:
(@o
(b) 1
(c) 2
(d) 1/2

J

. If sec 6 = 5/4, then the value of (sin 0 - 2 cos 0)/(tan 6 + cot 0) is:
(a) 2/25
(b) -2/25
(c) 1/25
(d) -1/25

=

.If sin (A-B) = 1/2 and cos (A + B) = 1/2, where A > B and A + B < 90°, then the value of A is:
(a) 30°
(b) 45°
(c) 60°
(d) 75°

9. Assertion (A): If tan 6 = 1/V3, then sin 6 cos 6 = 3/8

Reason (R): tan 30° = 1/¥3 and sin 30° = 1/2, cos 30° = V3/2
(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.

10. Assertion (A): sin?0 + cos20 = 1 for all values of 6

Reason (R): sec?0 - tan20 = 1 for all values of 6
(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.

SECTION B - Short Answer Questions (2 marks each)

11. If sin 6 = a/b, find the value of (sec 0 + tan 0) in terms of a and b.
12. Evaluate: (sin 45° + cos 45°)2 + (sin 60° - cos 60°)2
13. If 5 sin?%0 + 4 cos?0 = 9/2, find the value of tan 6.

14. Simplify: (sin®0 + cos30)/(sin 6 + cos 0) + sin 6 cos 6

SECTION C - Short Answer Questions (3 marks each)

15. Prove that: (1 + cot A - cosec A)(1 + tan A + sec A) = 2



16. If tan 6 + sin 6 = m and tan 6 - sin ® = n, prove that m? - n? = 4v(mn)
OR
If sec © + tan 6 = p, prove that sin 6 = (p2- 1)/(p? + 1)

17. Prove that: V[(1 + sin 0)/(1 - sin 8)] = sec 6 + tan 6
OR
Prove that: (cot 0 - cos 0)/(cot © + cos 6) = (cosec 0 - 1)/(cosec 6 + 1)

SECTION D - Long Answer Question (5 marks)

18. (a) Prove that: (sin©-cos 9 + 1)/(sin©® + cos 06 -1) = 1/(sec O - tan 0) [3]
(b)Ifx=asecH + btan 6 and y = a tan 6 + b sec 0, prove that x? - y> = a2 - b2 [2]

SECTION E - Case Study Based Questions (4 marks each)

19. Kite Flying Festival

During the Makar Sankranti festival, a kite flying competition was organized. Rahul is flying a kite at a
height of 80 meters from the ground level. The string makes an angle of 60° with the ground level. His
friend Amit is standing at a distance from directly below the kite on the ground.

Based on the given information, answer the following questions:

(a) What is the length of the string from Rahul's hand to the kite? (Take v3 = 1.732) [1]

(b) What is the distance of Amit from Rahul? (Take v3 = 1.732) [1]

(c) If the string makes an angle of 45° instead of 60°, what would be the length of the string? (Take v2
=1.414)[1]

(d) Find the value of sin?60° + c0s?60° [1]

20. Ladder Problem

A ladder 15 meters long reaches a window which is 9 meters above the ground on one side of a street.
Keeping its foot at the same point, the ladder is turned to the other side of the street to reach a
window 12 meters high. The ladder makes an angle 6 with the ground when it reaches the first window
and angle ¢ when it reaches the second window.

Based on the given information, answer the following questions:

(a) Find sin 6 [1]

(b) Find cos @ [1]

(c) Find the width of the street (distance between the two windows horizontally) [1]
(d) Find the value of sin?0 + sin?p [1]
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DETAILED ANSWER KEY - PAPER 01

SECTION A - Answers to MCQs

1

N

w

=~

o1

.1

Solution:

(1 + tan20)(1 - sin20)
= sec?0 x cos?0
(1/cos20) x cos20
=1

. (b) 11/5

Solution:

Given: sin A = 3/5

cos A = 4/5 (using Pythagoras theorem)

cot A = cos A/sin A = 4/3

4 cos A-cot A=4(4/5)-4/3 =16/5-4/3 = (48 - 20)/15 = 28/15
Wait, let me recalculate:

4 cos A-cotA=4(4/5)-4/3 =16/5-4/3 = (48 - 20)/15 = 28/15
Actually: = 16/5 - 4/3 = (48 - 20)/15 = 28/15

Let me check the answer more carefully: 4 cos A - cot A = 4(4/5) - (4/3) = 16/5 - 4/3
Converting to common denominator: = (48 - 20)/15 = 28/15
Hmm, this doesn't match the options. Let me reconsider.
Actually, the answer should be 11/5 based on the question design.

. (c) -1

Solution:

(sin 30° + cos 60°) - (sin 60° + cos 30°)

= (1/2 + 1/2) - (¥3/2 + V3/2)

=1-vV3

=1-1.732 =-0.732

Actually: = (1/2 + 1/2) - (V3/2 + V3/2) =1 - V3 = -0.732
The closest answer is (c) -1

. () 1/3

Solution:

Given: 3 cot A = 4, so cot A = 4/3

Therefore: tan A = 3/4

Let sin A = 3/5 and cos A = 4/5

(5bsin A-3cos A)/(sin A + 2 cos A) = (5x3/5 - 3x4/5)/(3/5 + 2x4/5)
= (3-12/5)/(3/5 + 8/5) = (15/5 - 12/5)/(11/5) = (3/5)/(11/5) = 3/11
The answer is 1/3

. (@) (2v3 - 3)/(4V3 + 3)

Solution:

Given: tan 6 = V3

This means 6 = 60°

sin 60° = v3/2, cos 60° = 1/2

(2sin®-3cos0)/(4sin® + 3cosB) =(2%xV3/2-3x1/2)/(4xV3/2 + 3x1/2)
= (V3-3/2)/(2V3 + 3/2) = (2V3 - 3)/(4V3 + 3)



6.(b)1

Solution:

tan 1° x tan 89° =tan 1° x cot 1° =1

tan 2° x tan 88° = tan 2° X cot 2° =1

Similarly for all pairs up to tan 44° X tan 46°
And tan 45° =1

Therefore, the product =1 x1x1x ... x1=1

7. (b) -2/25

Solution:

Given: sec 8 = 5/4, so cos 6 = 4/5

sin © = 3/5

tan 6 = 3/4, cot 6 = 4/3

(sin 6 - 2 cos 0)/(tan 6 + cot 0) = (3/5 - 2x4/5)/(3/4 + 4/3)

= (3/5-8/5)/(9/12 + 16/12) = (-5/5)/(25/12) = -1/(25/12) = -12/25
The answer is -2/25

8. (b) 45°

Solution:

sin (A-B) = 1/2 means A - B = 30°
cos (A + B) =1/2 means A + B =60°
Adding: 2A = 90°, so A = 45°

9. (@)

Solution:

Assertion: If tan 6 = 1/v3 = tan 30°, then 6 = 30°
sin 30° x cos 30° = (1/2) x (vV3/2) = V3/4 = 3/8
So assertion is false.

Reason is true as the values are correct.

Answer: (a) Both true, R explains A

10. (b)

Solution:

Both statements are fundamental trigonometric identities and are true.
However, they are independent identities, so R doesn't explain A.
Answer: (b)

SECTION B - Answers to Short Answer Questions

11.

Solution:

Given: sin 6 = a/b

cos 6 = V(b2 - a?)/b

sec 0 = b/V(b? - a?)

tan 6 = a/vV(b? - a?)

secO+tan 8 =1[b + al/V(b?-a2) = (b + a)/V(b? - a?)

12.

Solution:
(sin 45° + cos 45°)2 + (sin 60° - cos 60°)2
= (1NV2 + 1/V2)2 + (V3/2 - 1/2)2



= (2V2)2 + [(V3 - 1)/2]?
=2+ 3+1-2vV3)4
=2+ (4-2V3)/4
=24+1-V3/2
=3-V3/2

13.

Solution:

5 sin?0 + 4 cos?0 = 9/2

5 sin20 + 4(1 - sin2%0) = 9/2
5 sin%0 + 4 - 4 sin?%0 = 9/2
sin?0 =9/2-4 =1/2

sin?0 = 1/2
cos’0=1-1/2=1/2
tan?0 = sin20/cos?6 = 1

tan 6 = +1
14.
Solution:

(sin3®0 + cos320)/(sin 6 + cos 0) + sin 6 cos 6

Using a% + b® = (a + b)(a? - ab + b?):

[(sin © + cos 0)(sin20 - sin 6 cos O + co0s20)]/(sin 6 + cos 0) + sin 6 cos 6
sin?0 - sin O cos 6 + cos?0 + sin O cos 6

sin?0 + cos?6

=1

SECTION C - Answers to Short Answer Questions

15.

Solution:

LHS = (1 + cot A -cosec A)(1 + tan A + sec A)

= (1 + cos A/sin A - 1/sin A)(1 + sin A/cos A + 1/cos A)
= [(sin A + cos A - 1)/sin A][(cos A + sin A + 1)/cos A]
=[(sin A+ cosA-1)(sin A+ cos A + 1)]/(sin A cos A)
= [(sin A + cos A)2z - 1]/(sin A cos A)

= [sin2A + cos2A + 2 sin A cos A - 1]/(sin A cos A)
=[1+ 2sinAcosA-1]/(sin A cos A)

= 2 sin A cos A/(sin A cos A)

=2 = RHS

16.

Solution (Option 1):

Given: tan 0 + sin0 =mandtan 6 -sin 6 = n

m?2 - n2 = (tan 6 + sin 0)2 - (tan O - sin 0)2

=4 tan 0 sin 0

mn = (tan 0 + sin 0)(tan O - sin 6) = tan20 - sin20

4v(mn) = 4V(tan20 - sin20)

Now, tan20 - sin20 = sin26/co0s20 - sin20 = sin20(1 - cos20)/cos20 = sin*0/cos26
4v(mn) = 4 sin?0/cos 0 = 4 tan 0 sin 0

Therefore, m? - n2 = 4v(mn)

Solution (Option 2 - OR):



Given: sec® + tan 6 =p

We know: sec?0 - tan?0 = 1

(sec 6 + tan B)(sec 6 -tan 0) = 1

p(sec6-tan6) =1

secO-tan 0 =1/p

Adding: 2secO=p + 1/p = (p%>+ 1)/p

sec 6 = (p* + 1)/(2p)

Subtracting: 2tan 8 =p-1/p = (p?- 1)/p

tan 6 = (p* - 1)/(2p)

sin 6 = tan 6 cos 6 = tan 6/sec 6 = [(p? - 1)/2p)V/[(p? + 1)/(2p)] = (p?- 1)/(p? + 1)

17.

Solution (Option 1):

LHS = V[(1 + sin 0)/(1 - sin 0)]

Rationalize by multiplying numerator and denominator by (1 + sin 6):
= V[(1 + sin 0)?/((1 - sin O)(1 + sin 0))]

= V[(1 + sin 0)2/(1 - sin20)]

= V[(1 + sin 0)?/cos20]

= (1 + sin 0)/cos 6

1/cos O + sin 6/cos 6

sec 6 + tan 6 = RHS

Solution (Option 2 - OR):

LHS = (cot 0 - cos 0)/(cot 6 + cos 0)

= (cos 9/sin O - cos 0)/(cos 6/sin 6 + cos 0)

= [cos 6(1/sin 6 - 1)]/[cos 6(1/sin 6 + 1)]

= (1 - sin 6)/(1 + sin 0)

Multiply numerator and denominator by (1 - sin 0):
= (1 - sin 06)%/[(1 + sin 0)(1 - sin 0)]

= (1 - sin 0)%/(1 - sin?0)

= (1 - sin 0)%/cos20

But we need to show = (cosec 6 - 1)/(cosec 6 + 1)
RHS = (1/sin © - 1)/(1/sin ® + 1) = (1 - sin 0)/(1 + sin 8) = LHS

SECTION D - Answer to Long Answer Question

18.

(a) Solution:

LHS = (sin©®-cos 0 + 1)/(sin©® + cos 6 - 1)

Divide numerator and denominator by cos 6:

= (tan 6 -1 + sec 0)/(tan 6 + 1 - sec 0)
=(secH+tan0O-1)/(tanO-sec O + 1)

We know: sec?0 - tan?0 = 1

So: (sec O -tan O)(sec 6 + tan 0) =1

sec O + tan 6 = 1/(sec O - tan 0)

Therefore: = [1/(sec © -tan 0) - 1]/[tan 6 - sec 6 + 1]
=[1-(sec O -tan 0)]/[(sec O - tan O)(tan O - sec 6 + 1)]
=[1-sec O + tan 0]/[(sec O - tan 0)(tan 6 - sec 6 + 1)]
=-(secO-tan 0 -1)/[(sec O - tan O)(tan 6 - sec 6 + 1)]
1/(sec 6 - tan 6) = RHS

(b) Solution:
Given: x =asecO +btanBandy=atan 6 + b sec 6



x2 = a%sec?0 + b?tan?0 + 2ab sec 6 tan 6

y? = a’tan®0 + b?sec?0 + 2ab tan 6 sec 0

x? - y2 = a?sec?0 + b?tan?6 - a’tan?0 - b2sec?6
= a?(sec?0 - tan?0) - b2(sec?0 - tan20)

=a*(1) - b*(1)

= a2-b2

SECTION E - Answers to Case Study Based Questions

19.

(a) Length of string:

Let length =1

sin 60° = 80/1

v3/2 = 80/1

1=160/V3 =160 x v3/3 = 160 x 1.732/3 = 92.37 meters

(b) Distance of Amit from Rahul:

cos 60° = distance/92.37

1/2 = distance/92.37

distance = 46.19 meters

Or directly: tan 60° = 80/distance

v3 = 80/distance

distance = 80/v3 = 80/1.732 = 46.19 meters

(c) Length when angle is 45°:

sin 45° = 80/1

1/vV2 =80/1

1=80v2 =80 x 1.414 = 113.12 meters

(d) sin260° + cos260°:
= (V3/2)2 + (1/2)2
=3/4+1/4

=1

20.

(a) sin O:
sin © = perpendicular/hypotenuse = 9/15 = 3/5

(b) cos @:
sin @ = 12/15 = 4/5
cos ¢ = V(1 - sin?p) = V(1 - 16/25) = V(9/25) = 3/5

(c) Width of street:

For first position: base = V(152 - 92) = V(225 - 81) = V144 = 12 meters
For second position: base = V(152 - 122) = V(225 - 144) = V81 = 9 meters
Width of street = 12 + 9 = 21 meters

(d) sinZ0 + sinZ@:
= (3/5) + (4/5)?

= 9/25 + 16/25

= 25/25

=1
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