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Section A — MCQ & Assertion-Reason (1 mark each)

A) 22/7

B) 110/7

C) 110/49

D) 11/70

Q2. If cos x = [-12] / [13] and x lies in the second quadrant, then the value of sin(x/2) is:

[1 mark]

Q5. Assertion (A): For all real x, cos(x + y) = cos x cos y - sin x sin y.

Reason (R): Points (cos t, sin t) lie on the unit circle and distances between points can

be compared to derive addition formulas. [1 mark]
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A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Q7. Assertion (A): For all real x, the range of y = tan x is the set of all real numbers.

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Q8. Assertion (A): The identity cos(2x) = [1 - tan²x] / [1 + tan²x] is valid for every real x.

Reason (R): Dividing the identity cos(2x) = cos²x - sin²x by cos²x + sin²x gives cos(2x)

= [cos²x - sin²x] / [cos²x + sin²x], and then dividing numerator and denominator by

cos²x yields [1 - tan²x] / [1 + tan²x]. [1 mark]

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Section B — Very Short Answer (2 marks each)

Generated by testgenie.ai — review for accuracy before use.



Q11. If cot x = [-5] / [12] and x lies in the second quadrant, find sec x and cosec x.

(Write the final values as rational numbers.) [2 marks]

Q12. Solve for all real x: sin x = cos x. Write the general solution in radians. [2 marks]

Section C — Short Answer (3 marks each)

Q13. Prove that tan 3x · tan 2x · tan x = tan 3x - tan 2x - tan x. (Answer in exactly 3

numbered points, each with a clear heading.) [3 marks]

Q14. Using only sum-to-product identities, simplify [cos 7x + cos 5x] / [sin 7x - sin 5x]

to a single trigonometric function. (Answer in exactly 3 numbered points.) [3 marks]

Section D — Long Answer (5 marks each)

Section E — Case Study (4 marks each)

Q18. Read the following passage and answer the questions that follow: [4 marks]
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Section A — MCQ & Assertion-Reason (1 mark each)

A1.

Answer:

Correct option: (B)

110/7

Explanation:

A2.

Answer:

Correct option: (B)

Explanation:

A3.

Answer:

Correct option: (B)

Explanation:

A4.

Answer:

Correct option: (A)

Explanation:
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A5.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

The cosine addition identity is true for all real x, y. The reason states the unit-circle

coordinate method used to derive the identity by comparing lengths/distances between

points corresponding to angles. Hence, option (A) is correct.

A6.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

The identity for tan(x+y) comes from tan(x+y)=sin[x+y] / [cos](x+y) and the sum

Formulas:  , and the exclusions ensure denominators are non-zero. The reason

correctly cites the division step and the necessity of cos x, cos y, and cos(x+y)

being non-zero. Hence, option (A) is correct.

A7.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

A8.

Answer:

Correct option: (D)

A is false but R is true.

Explanation:
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A9.

Answer:

Correct option: (D)

A is false but R is true.

Explanation:

Section B — Very Short Answer (2 marks each)

A10.

Answer:

6.000 rad.

A11.

Answer:

Formula:  1 + cot²x = cosec²x and sec x = 1/cos x.

Step 1:   cot x = [-5] / [12]  tan x = [-12] / [5].

Step 2:   sec²x = 1 + tan²x = 1 + (144/25) = 169/25  sec x = [-13] / [5] (negative in QII).

Step 3:   cos x = 1/sec x = [-5] / [13] and sin x = tan x · cos x = ([-12] / [5])([-5] /

[13])=12/13  cosec x = 13/12.

sec x = [-13] / [5], cosec x = 13/12.

A12.

Answer:

Step 1:   sin x = cos x  sin x/cos x = 1  tan x =

1.
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Section C — Short Answer (3 marks each)

A13.

Answer:

1) Heading: Start from tan(2x + x); We use 3x = 2x + x and the identity tan(A + B) = [tan A

+ tan B] / [1 - tan A tan B] (valid when denominators are non-zero).

2) Heading: Rearrangement; tan 3x = [tan 2x + tan x] / [1 - tan 2x tan x]  tan 3x(1 - tan 2x

tan x) = tan 2x + tan x.

3) Heading: Final factor form; tan 3x - tan 3x·tan 2x·tan x = tan 2x + tan x  tan 3x·tan

2x·tan x = tan 3x - tan 2x - tan x.

tan 3x · tan 2x · tan x = tan 3x - tan 2x - tan x.

Hence Proved.

A14.

Answer:

1) Heading: Apply cos A + cos B; cos 7x + cos 5x = 2cos([7x+5x] / [2])cos([7x-5x] / [2]) =

2cos 6x · cos x.

2) Heading: Apply sin A - sin B; sin 7x - sin 5x = 2cos([7x+5x] / [2])sin([7x-5x] / [2]) = 2cos

6x · sin x.

3) Heading: Cancel common factor and conclude; [cos 7x + cos 5x] / [sin 7x - sin 5x] =

[2cos 6x cos x] / [2cos 6x sin x] = cos x/sin x = cot x.

cot x.

[cos 7x + cos 5x] / [sin 7x - sin 5x] = [2cos 6x cos x] / [2cos 6x sin x] = cos x/sin x = cot x.

A15.

Answer:

13.
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Section D — Long Answer (5 marks each)

A16.

Answer:

Introduction: We use right-triangle trigonometry and the identities for tan, along with the

cosine rule (or dot-product idea) to obtain distances and the at the top.

A17.

Answer:
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Hence Proved.

Section E — Case Study (4 marks each)

A18.

Answer:

Answer:

Step 2:   In quadrant III, both x- and y-coordinates on the unit circle are negative.

Answer:

0.
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