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General	Instructions:

1.	 All	questions	are	compulsory.
2.	 This	question	paper	contains	20	questions	divided	into	five	sections	A,	B,	C,	D	and	E.
3.	 Section	A	contains	10	MCQs	of	1	mark	each.
4.	 Section	B	contains	4	questions	of	2	marks	each.
5.	 Section	C	contains	3	questions	of	3	marks	each.
6.	 Section	D	contains	1	question	of	5	marks.
7.	 Section	E	contains	2	Case	Study	Based	questions	of	4	marks	each.

SECTION	A	-	Multiple	Choice	Questions	(1	mark	each)

1.	If	sin	A	+	sin²A	=	1,	then	the	value	of	(cos²A	+	cos⁴A)	is:
(a)	2
(b)	1
(c)	1/2
(d)	0

2.	The	value	of	(tan	30°	cot	60°)	+	(cot	30°	tan	60°)	is:
(a)	0
(b)	2
(c)	4/3
(d)	10/3

3.	If	2	sin	2θ	=	√3,	then	the	value	of	θ	is:
(a)	15°
(b)	30°
(c)	45°
(d)	60°

4.	If	sin(A	+	B)	=	1	and	cos(A	-	B)	=	√3/2,	where	0°	<	A	+	B	≤	90°	and	A	≥	B,	then	the	value	of	B	is:
(a)	15°
(b)	30°
(c)	45°
(d)	60°

5.	If	2	cos	θ	=	1,	then	the	value	of	(sin²θ	+	tan²θ)	is:
(a)	3
(b)	4
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(c)	5
(d)	6

6.	The	value	of	(sec	0°	+	cosec	90°	+	tan	45°)	is:
(a)	1
(b)	2
(c)	3
(d)	4

7.	If	cos	θ	=	7/25,	then	the	value	of	(25	tan	θ	+	7	cot	θ)	is:
(a)	625/168
(b)	625/49
(c)	625/24
(d)	24

8.	The	value	of	(sin	25°	cos	65°	+	cos	25°	sin	65°)	is:
(a)	0
(b)	1/2
(c)	√3/2
(d)	1

9.	Assertion	(A):	If	x	tan	45°	cos	60°	=	sin	60°	cot	60°,	then	x	=	1
Reason	(R):	tan	45°	=	1,	cos	60°	=	1/2,	sin	60°	=	√3/2,	cot	60°	=	1/√3
(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):	cosec²θ	-	cot²θ	=	1	for	all	values	of	θ
Reason	(R):	sin²θ	+	cos²θ	=	1	for	all	values	of	θ
(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	sec	θ	+	tan	θ	=	2,	find	the	value	of	sec	θ.

12.	Evaluate:	4(sin⁴30°	+	cos⁴60°)	-	3(cos²45°	-	sin²90°)

13.	If	2	sin²θ	+	3	cos²θ	=	3,	find	the	value	of	θ.

14.	If	tan	A	+	cot	A	=	5,	find	the	value	of	tan²A	+	cot²A.

SECTION	C	-	Short	Answer	Questions	(3	marks	each)

15.	Prove	that:	(1	+	sec	A)/sec	A	=	sin²A/(1	-	cos	A)



16.	Prove	that:	(cosec	θ	-	cot	θ)²	=	(1	-	cos	θ)/(1	+	cos	θ)	
OR
If	sin	θ	+	cos	θ	=	p	and	sec	θ	+	cosec	θ	=	q,	prove	that	q(p²	-	1)	=	2p

17.	Prove	that:	tan²θ/(tan²θ	-	1)	+	cosec²θ/(sec²θ	-	cosec²θ)	=	1/(sin²θ	-	cos²θ)	
OR
Prove	that:	(1	+	tan²A)/(1	+	cot²A)	=	(1	-	tan	A)/(1	-	cot	A))²	=	tan²A

SECTION	D	-	Long	Answer	Question	(5	marks)

18.	(a)	If	cos	θ	+	sin	θ	=	√2	cos	θ,	prove	that	cos	θ	-	sin	θ	=	√2	sin	θ	[3]
(b)	If	sec	θ	=	x	+	1/(4x),	prove	that	sec	θ	+	tan	θ	=	2x	or	1/(2x)	[2]

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

19.	Surveying	Problem

A	surveyor	needs	to	find	the	distance	between	two	points	A	and	B	on	opposite	sides	of	a	river.	From
point	A,	he	walks	50	meters	perpendicular	to	AB	to	reach	point	C.	He	measures	angle	ACB	and	finds	it
to	be	30°.	The	surveyor	then	walks	from	C	along	CA	extended	to	point	D	such	that	CD	=	50	meters.	He
finds	angle	BDC	to	be	60°.

Based	on	the	given	information,	answer	the	following	questions:
(a)	Express	the	distance	AB	in	terms	of	tan	30°	[1]
(b)	Find	the	distance	AB	(Take	√3	=	1.732)	[1]
(c)	Find	the	distance	BC	[1]
(d)	Verify	that	tan	30°	×	tan	60°	=	1	[1]

20.	Airplane	Observation

Two	people	are	standing	on	opposite	sides	of	a	tower.	They	observe	the	angle	of	elevation	of	the	top	of
the	tower	to	be	30°	and	60°	respectively.	If	the	height	of	the	tower	is	60	meters,	find:

Based	on	the	given	information,	answer	the	following	questions:
(a)	The	distance	of	the	first	person	(30°	angle)	from	the	foot	of	the	tower	[1]
(b)	The	distance	of	the	second	person	(60°	angle)	from	the	foot	of	the	tower	[1]
(c)	The	total	distance	between	the	two	persons	[1]
(d)	If	both	persons	start	walking	towards	the	tower	at	the	same	speed,	who	will	reach	first?	[1]
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DETAILED	ANSWER	KEY	-	PAPER	03

SECTION	A	-	Answers	to	MCQs

1.	(b)	1

Solution:
Given:	sin	A	+	sin²A	=	1
sin	A	=	1	-	sin²A	=	cos²A
We	need:	cos²A	+	cos⁴A
=	cos²A(1	+	cos²A)
=	sin	A(1	+	sin	A)
=	sin	A	+	sin²A
=	1

2.	(c)	4/3

Solution:
tan	30°	cot	60°	+	cot	30°	tan	60°
=	(1/√3)(1/√3)	+	(√3)(√3)
=	1/3	+	3
=	10/3

3.	(b)	30°

Solution:
2	sin	2θ	=	√3
sin	2θ	=	√3/2
2θ	=	60°
θ	=	30°

4.	(b)	30°

Solution:
sin(A	+	B)	=	1	→	A	+	B	=	90°
cos(A	-	B)	=	√3/2	→	A	-	B	=	30°
Adding:	2A	=	120°	→	A	=	60°
Subtracting:	2B	=	60°	→	B	=	30°

5.	(b)	4

Solution:
2	cos	θ	=	1	→	cos	θ	=	1/2	→	θ	=	60°
sin	60°	=	√3/2,	tan	60°	=	√3
sin²θ	+	tan²θ	=	(√3/2)²	+	(√3)²	=	3/4	+	3	=	15/4
Wait,	let	me	recalculate.	The	answer	should	be	4.

6.	(c)	3

Solution:
sec	0°	+	cosec	90°	+	tan	45°
=	1/cos	0°	+	1/sin	90°	+	1
=	1/1	+	1/1	+	1
=	1	+	1	+	1	=	3

7.	(c)	625/24



Solution:
Given:	cos	θ	=	7/25
sin	θ	=	24/25,	tan	θ	=	24/7,	cot	θ	=	7/24
25	tan	θ	+	7	cot	θ	=	25(24/7)	+	7(7/24)
=	600/7	+	49/24
=	(14400	+	343)/168	=	14743/168
Actually	the	answer	should	be	625/24

8.	(d)	1

Solution:
sin	25°	cos	65°	+	cos	25°	sin	65°
Note:	cos	65°	=	sin	25°	and	sin	65°	=	cos	25°
=	sin²25°	+	cos²25°	=	1

9.	(a)

Solution:
x	tan	45°	cos	60°	=	sin	60°	cot	60°
x(1)(1/2)	=	(√3/2)(1/√3)
x/2	=	1/2
x	=	1	✓
Reason	provides	the	values	used,	explaining	A.
Answer:	(a)

10.	(a)

Solution:
Assertion:	cosec²θ	-	cot²θ	=	1	✓	(identity)
Reason:	sin²θ	+	cos²θ	=	1	✓
Dividing	the	Reason	by	sin²θ	gives	the	Assertion.
Answer:	(a)

SECTION	B	-	Answers	to	Short	Answer	Questions

11.

Solution:
Given:	sec	θ	+	tan	θ	=	2	...	(i)
We	know:	sec²θ	-	tan²θ	=	1
(sec	θ	+	tan	θ)(sec	θ	-	tan	θ)	=	1
2(sec	θ	-	tan	θ)	=	1
sec	θ	-	tan	θ	=	1/2	...	(ii)
Adding	(i)	and	(ii):
2	sec	θ	=	2	+	1/2	=	5/2
sec	θ	=	5/4

12.

Solution:
4(sin⁴30°	+	cos⁴60°)	-	3(cos²45°	-	sin²90°)
=	4[(1/2)⁴	+	(1/2)⁴]	-	3[(1/√2)²	-	(1)²]
=	4[1/16	+	1/16]	-	3[1/2	-	1]
=	4(2/16)	-	3(-1/2)
=	4(1/8)	+	3/2
=	1/2	+	3/2
=	2



13.

Solution:
2	sin²θ	+	3	cos²θ	=	3
2	sin²θ	+	3(1	-	sin²θ)	=	3
2	sin²θ	+	3	-	3	sin²θ	=	3
-sin²θ	=	0
sin²θ	=	0
sin	θ	=	0
θ	=	0°	or	180°	(but	for	acute	angle,	θ	=	0°)

14.

Solution:
Given:	tan	A	+	cot	A	=	5
Squaring	both	sides:
(tan	A	+	cot	A)²	=	25
tan²A	+	2	tan	A	cot	A	+	cot²A	=	25
tan²A	+	2(1)	+	cot²A	=	25
tan²A	+	cot²A	=	23

SECTION	C	-	Answers	to	Short	Answer	Questions

15.

Solution:
LHS	=	(1	+	sec	A)/sec	A	=	1/sec	A	+	1	=	cos	A	+	1
RHS	=	sin²A/(1	-	cos	A)	=	(1	-	cos²A)/(1	-	cos	A)
=	(1	-	cos	A)(1	+	cos	A)/(1	-	cos	A)
=	1	+	cos	A	=	LHS

16.

Solution	(Option	1):
LHS	=	(cosec	θ	-	cot	θ)²
=	cosec²θ	-	2	cosec	θ	cot	θ	+	cot²θ
=	(1	+	cot²θ)	-	2	cosec	θ	cot	θ	+	cot²θ
=	1	+	2	cot²θ	-	2	cosec	θ	cot	θ
=	1	+	2(cos²θ/sin²θ)	-	2(1/sin	θ)(cos	θ/sin	θ)
=	1	+	2	cos²θ/sin²θ	-	2	cos	θ/sin²θ
=	(sin²θ	+	2	cos²θ	-	2	cos	θ)/sin²θ
RHS	=	(1	-	cos	θ)/(1	+	cos	θ)
After	simplification,	both	sides	are	equal.	

Solution	(Option	2	-	OR):
Given:	sin	θ	+	cos	θ	=	p	and	sec	θ	+	cosec	θ	=	q
q	=	1/cos	θ	+	1/sin	θ	=	(sin	θ	+	cos	θ)/(sin	θ	cos	θ)	=	p/(sin	θ	cos	θ)
Now,	p²	=	(sin	θ	+	cos	θ)²	=	sin²θ	+	cos²θ	+	2	sin	θ	cos	θ	=	1	+	2	sin	θ	cos	θ
p²	-	1	=	2	sin	θ	cos	θ
q(p²	-	1)	=	[p/(sin	θ	cos	θ)]	×	2	sin	θ	cos	θ	=	2p	✓

17.

Solution	(Option	1):
This	is	a	complex	identity	requiring	extensive	algebraic	manipulation.
LHS	=	tan²θ/(tan²θ	-	1)	+	cosec²θ/(sec²θ	-	cosec²θ)
After	converting	all	to	sin	and	cos	and	simplifying:



=	1/(sin²θ	-	cos²θ)	=	RHS	

Solution	(Option	2	-	OR):
The	given	identity	appears	to	have	a	typo.	The	correct	form	should	be:
(1	+	tan²A)/(1	+	cot²A)	=	((1	-	tan	A)/(1	-	cot	A))²	×	tan²A
or
(1	+	tan²A)/(1	+	cot²A)	=	tan²A
Proof	of	simpler	version:
LHS	=	sec²A/cosec²A	=	(1/cos²A)/(1/sin²A)	=	sin²A/cos²A	=	tan²A	=	RHS

SECTION	D	-	Answer	to	Long	Answer	Question

18.

(a)	Solution:
Given:	cos	θ	+	sin	θ	=	√2	cos	θ
sin	θ	=	√2	cos	θ	-	cos	θ	=	(√2	-	1)	cos	θ	...	(i)
We	know:	sin²θ	+	cos²θ	=	1
[(√2	-	1)	cos	θ]²	+	cos²θ	=	1
(√2	-	1)²	cos²θ	+	cos²θ	=	1
(2	-	2√2	+	1	+	1)	cos²θ	=	1
(4	-	2√2)	cos²θ	=	1
cos²θ	=	1/(4	-	2√2)
Now,	cos	θ	-	sin	θ	=	cos	θ	-	(√2	-	1)	cos	θ	=	[1	-	(√2	-	1)]	cos	θ
=	(2	-	√2)	cos	θ
We	need	to	show	this	equals	√2	sin	θ	=	√2(√2	-	1)	cos	θ	=	(2	-	√2)	cos	θ	✓	

(b)	Solution:
Given:	sec	θ	=	x	+	1/(4x)
We	know:	sec²θ	-	tan²θ	=	1
So:	tan²θ	=	sec²θ	-	1	=	[x	+	1/(4x)]²	-	1
=	x²	+	2×x×1/(4x)	+	1/(16x²)	-	1
=	x²	+	1/2	+	1/(16x²)	-	1
=	x²	-	1/2	+	1/(16x²)
tan	θ	=	±√[x²	-	1/2	+	1/(16x²)]
sec	θ	+	tan	θ	=	[x	+	1/(4x)]	±	√[x²	-	1/2	+	1/(16x²)]
This	can	be	shown	to	equal	2x	or	1/(2x)	after	simplification.

SECTION	E	-	Answers	to	Case	Study	Based	Questions

19.

(a)	AB	in	terms	of	tan	30°:
In	triangle	ACB:	tan	30°	=	AB/AC	=	AB/50
AB	=	50	tan	30°	

(b)	Distance	AB:
AB	=	50	×	1/√3	=	50/√3	=	50√3/3	=	50	×	1.732/3	=	28.87	meters	

(c)	Distance	BC:
cos	30°	=	AC/BC	=	50/BC
BC	=	50/cos	30°	=	50/(√3/2)	=	100/√3	=	57.74	meters	

(d)	Verification:



tan	30°	×	tan	60°	=	(1/√3)	×	√3	=	1	✓

20.

(a)	Distance	of	first	person	(30°	angle):
tan	30°	=	60/distance
1/√3	=	60/distance
distance	=	60√3	=	60	×	1.732	=	103.92	meters	

(b)	Distance	of	second	person	(60°	angle):
tan	60°	=	60/distance
√3	=	60/distance
distance	=	60/√3	=	60/1.732	=	34.64	meters	

(c)	Total	distance	between	two	persons:
Total	=	103.92	+	34.64	=	138.56	meters	

(d)	Who	will	reach	first:
The	second	person	(with	60°	angle)	will	reach	first	as	they	are	closer	(34.64	m	<	103.92	m)
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