
 

 

 

1. If	sin	 𝐴 = !
"#
,	find	other	trigonometric	ratios	of	∠𝐴.	

	
Solution	

	
Let	us	draw	a	△ 𝐴𝐵𝐶	in	which	∠𝐵 = 90∘.	
Then,	sin	 𝐴 = %&

'&
= !

"#
.	

Let	𝐵𝐶 = 8𝑘	and	𝐴𝐶 = 17𝑘,	where	𝑘	is	positive.	

By	Pythagoras'	theorem,	we	have	

𝐴𝐶( 	= 𝐴𝐵( + 𝐵𝐶(
⇒ 	𝐴𝐵( 	= 𝐴𝐶( − 𝐵𝐶(

⇒ 	𝐴𝐵( = (17𝑘)( − (8𝑘)( = 289𝑘( − 64𝑘(

																= 225𝑘(

⇒ 	𝐴𝐵 = T225𝑘( = 15𝑘

∴ 	 sin	 𝐴 =
𝐵𝐶
𝐴𝐶 =

8𝑘
17𝑘 =

8
17 ; cos	 𝐴 =

𝐴𝐵
𝐴𝐶 =

15𝑘
17𝑘 =

15
17 ;

	tan	 𝐴 =
sin	 𝐴
cos	 𝐴

= W
8
17

×
17
15Y

=
8
15

	cosec	 𝐴 =
1

sin	 𝐴
=
17
8
; sec	 𝐴 =

1
cos	 𝐴

=
17
15

	

	and	cot	 𝐴 =
1

tan	 𝐴
=
15
8
.		

2. If	cos	 𝐴 = )
*"
,	find	other	trigonometric	ratios	of	∠𝐴.	

	

Solution.		 	

	
Let	us	draw	a	△ 𝐴𝐵𝐶	in	which	∠𝐵 = 90∘.	
Then,	cos	 𝐴 = '%

'&
= )

*"
.	

Let	𝐴𝐵 = 9𝑘	and	𝐴𝐶 = 41𝑘,	where	𝑘	is	positive.	
By	Pythagoras'	theorem,	we	have	

𝐴𝐶( = 𝐴𝐵( + 𝐵𝐶(
⇒ 𝐵𝐶( = 𝐴𝐶( − 𝐴𝐵(
⇒ 𝐵𝐶( = (41𝑘)( − (9𝑘)( = 1681𝑘( − 81𝑘( = 1600𝑘(

⇒ 𝐵𝐶 = T1600𝑘( = 40𝑘
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∴ 	sin	 𝐴 =
𝐵𝐶
𝐴𝐶

=
40𝑘
41𝑘

=
40
41
; cos	 𝐴 =

9
41
(	given	)

tan	 𝐴 =
sin	 𝐴
cos	 𝐴

= W
40
41

×
41
9 Y

=
40
9

cosec	 𝐴 =
1

sin	 𝐴 =
41
40 ; sec	 𝐴 =

1
cos	 𝐴 =

41
9

	

and	cot	 𝐴 = "
+,-	 '

= )
*/
.	

3. If	cos	 𝜃 = 0
1
,	find	the	value	of	\123452	 67*+,-	 6

452	 6823+	 6
].	

Solution		

Let	us	draw	a	△ 𝐴𝐵𝐶	in	which	∠𝐵 = 90∘.	Let	∠𝐴 = 𝜃∘.	
Then,	cos	 𝜃 = '%

'&
= 0

1
.	

Let	𝐴𝐵 = 3𝑘	and	𝐴𝐶 = 5𝑘,	where	𝑘	is	positive.	

By	Pythagoras'	theorem,	we	have	

𝐴𝐶( = 𝐴𝐵( + 𝐵𝐶(
⇒ 	𝐵𝐶( = 𝐴𝐶( − 𝐴𝐵( = (5𝑘)( − (3𝑘)( = 25𝑘( − 9𝑘( = 16𝑘(

⇒ 	𝐵𝐶 = T16𝑘( = 4𝑘.

∴ 	sec	 𝜃 =
1

cos	 𝜃 =
5
3 ; tan	 𝜃 =

𝐵𝐶
𝐴𝐵 =

4𝑘
3𝑘 =

4
3 ;

	cot	 𝜃 =
1

tan	 𝜃
=
3
4
; 	and	cosec	 𝜃 =

𝐴𝐶
𝐵𝐶

=
5𝑘
4𝑘

=
5
4
.

∴

W
5cosec	 𝜃 − 4tan	 𝜃
sec	 𝜃 + cot	 𝜃 Y 	=

\5 × 54 − 4 ×
4
3]

\53 +
3
4]

=
\254 − 163 ]

\53 +
3
4]

=
75 − 64
12

20 + 9
12

= W
11
12 ×

12
29Y =

11
29 .

	

	

4. If	sec	 𝜃 = 1
*
,	show	that	

(2cos	 𝜃 − sin	 𝜃)
(cot	 𝜃 − tan	 𝜃)

=
12
7
	

	



 

 

	
Solution		

	
Consider	a	△ 𝐴𝐵𝐶	in	which	∠𝐴 = 𝜃	and	∠𝐵 = 90∘.		
sec	 𝜃 = 	hypotenuse	

	base	
= '&

'%
= 1

*
= 1D

*D
(	say	)	

∴ 	𝐴𝐶 = 5𝑥	and	𝐴𝐵 = 4𝑥,	where	𝑥	is	positive.	
By	Pythagoras'	theorem	we	have	

𝐴𝐶( = 𝐴𝐵( + 𝐵𝐶(
⇒ 𝐵𝐶( = 𝐴𝐶( − 𝐴𝐵( = (5𝑥)( − (4𝑥)( = 9𝑥(
⇒ 𝐵𝐶 = 3𝑥

∴ 	 cos	 𝜃 =
𝐴𝐵
𝐴𝐶

=
4𝑥
5𝑥

=
4
5
; sin	 𝜃 =

𝐵𝐶
𝐴𝐶

=
3𝑥
5𝑥

=
3
5

	

																																														

cot	 𝜃 =
𝐴𝐵
𝐵𝐶

=
4𝑥
3𝑥

=
4
3
;	

																																																						and	

tan	 𝜃 =
𝐵𝐶
𝐴𝐵

=
3𝑥
4𝑥

=
3
4
	

.	

∴ 	
(2cos	 𝜃 − sin	 𝜃)
(cot	 𝜃 − tan	 𝜃)

=
\2 × 45 −

3
5]

\43 −
3
4]

=
\85 −

3
5]

\43 −
3
4]

=
\55]

\ 712]
=

1

\ 712]
=
12
7
	

5. If	3tan	 𝜃 = 4,	evaluate	04E-	 68(234	 6
04E-	 67(234	 6

	
	

Solution		

3tan	 𝜃 = 4 ⇒ tan	 𝜃 =
4
3
	

																																	Given	expression	

	=
3sin	 𝜃 + 2cos	 𝜃
3sin	 𝜃 − 2cos	 𝜃

	=
3tan	 𝜃 + 2
3tan	 𝜃 − 2

	[	dividing	num.	and	denom.	by	cos	 𝜃]

	=
\3 × 43 + 2]

\3 × 43 − 2]
=
6
2 = 3. 	 e∵ tan	 𝜃 =

4
3g

	

6. If	5cot	 𝜃 = 3,	find	the	value	of	\14E-	 670234	 6
*4E-	 680234	 6

].	

Solution		



 

 

5cot	 𝜃 = 3 ⇒ cot	 𝜃 =
3
5
	

Given	expression	= \14E-	 670234	 6
*4E-	 680234	 6

] = (17023+	 6)
(*8023+	 6)

	

[dividing	num.	and	denom.	by	sin	 𝜃]	

=
\5 − 3 × 35]

\4 + 3 × 35]
=
\5 − 95]

\4 + 95]
= W

16
5
×
5
29Y

=
16
29
	

7. If	7sin(	 𝜃 + 3cos(	 𝜃 = 4,	show	that	tan	 𝜃 = "
√0
.	

Solution		

							7sin(	 𝜃 + 3cos(	 𝜃 = 4
	⇒ 	4sin(	 𝜃 + 3sin(	 𝜃 + 3cos(	 𝜃 = 4
	⇒ 	4sin(	 𝜃 + 3(sin(	 𝜃 + cos(	 𝜃) = 4

	

⇒ 4sin(	 𝜃 + 3 × 1 = 4	[∵ sin(	 𝜃 + cos(	 𝜃 = 1]

⇒ 4sin(	 𝜃 = 1 ⇒ sin(	 𝜃 =
1
4

∴ cos(	 𝜃 = (1 − sin(	 𝜃) = W1 −
1
4Y =

3
4

∴ tan(	 𝜃 =
sin(	 𝜃
cos(	 𝜃

= W
1
4
×
4
3Y

=
1
3

	

Hence,	tan	 𝜃 = "
√0
	

	

8. If	cot	 𝜃 = "1
!
	then	evaluate	 ((8(4E-	 6)("74E-	 6)

("8234	 6)((7(234	 6)
	

Solution	

	Given	expression	 	=
(2 + 2sin	 𝜃)(1 − sin	 𝜃)
(1 + cos	 𝜃)(2 − 2cos	 𝜃)

	=
2(1 + sin	 𝜃)(1 − sin	 𝜃)
2(1 + cos	 𝜃)(1 − cos	 𝜃)

	=
(1 − sin(	 𝜃)
(1 − cos(	 𝜃)

=
cos(	 𝜃
sin(	 𝜃

= cot(	 𝜃

	= (cot	 𝜃)( = W
15
8 Y

(

=
225
64

	

Hence,	the	value	of	the	given	expression	is	((1
I*
.	



 

 

9. If	cosec	𝜃 = √5,	find	the	value	of:				2 − sin(	 𝜃 − cos(	 𝜃	

Solution		

cosec	 𝜃 = √5

	i.e.	
	hypotenuse	
	perpendicular	

=
√5
1
	

Therefore,	if	length	of	hypotenuse	= √5𝑥,	length	of	perpendicular	= 𝑥		

Since	

	base	( + 	perpendicular	( =	hypotenuse(	

	base	( + (𝑥)( = (√5𝑥)(

	base	( = 5𝑥( − 𝑥( = 4𝑥(
	∴ 	base	 = 2𝑥

	

Now	

sin	 𝜃 =
	perpendicular	
	hypotenuse	

=
𝑥
√5𝑥

=
1
√5

cos	 𝜃 =
	base	

	hypotenuse	 =
2𝑥
√5𝑥

=
2
√5

	

⇒ 								2 − sin(	 𝜃 − cos(	 𝜃

																			= 2 − W
1
√5
Y
(
− W

2
√5
Y
(

= 2 −
1
5 −

4
5

=
5
5

= 1
	

	

10. In	the	following	figure:	
𝐴𝐷 ⊥ 𝐵𝐶, 𝐴𝐶 = 26	, 𝐶𝐷 = 10, 𝐵𝐶 = 42,	∠DAC = x	and	∠B = y.Find	the	value	of	:																	

1
sin(	 𝑦

−
1

tan(	 𝑦
	

			

	

	

	



 

 

Solution	

Given	angle	𝐷𝐴𝐶 = 90∘	and	∠𝐴𝐷𝐵 = 90∘	in	the	figure	

	⇒ 𝐴𝐶( = 𝐴𝐷( + 𝐷𝐶((𝐴𝐶	is	hypotenuse	in	 △ 𝐴𝐷𝐶)
	⇒ 𝐴𝐷( = 26( − 10(
	∴ 𝐴𝐷( = 576	and	𝐴𝐷 = 24

	

Again	

	⇒ 𝐴𝐵( = 𝐴𝐷( + 𝐵𝐷((𝐴𝐵	𝑖𝑠	shypotenuse	in	 △ 𝐴𝐵𝐷)
	⇒ 𝐴𝐵( = 24( + 32(
	∴ 𝐴𝐵( = 1600	and	𝐴𝐵 = 40

	

	

sin	 𝑦 =
	perpendicular	
	hypotenuse	

=
𝐴𝐷
𝐴𝐵

=
24
40

=
3
5

tan	 𝑦 =
	perpendicular	

	base	 =
𝐴𝐷
𝐵𝐷 =

24
32 =

3
4

	

							Therefore,	

1
sin(	 𝑦

−
1

tan(	 𝑦

=
1

\35]
( −

1

\34]
(

=
25
9 −

16
9

=
9
9

= 1

	

	

11. Use the given figure to find :            3tan	 𝑥/ − 2sin	 𝑦/ + 4cos	 𝑦∘ 

 

 

 

 

 



 

 

Solution  

 

sin	 𝑦∘ =
 perpendicular 
 hypotenuse 

=
𝐴𝐵
𝐴𝐷

=
8
10

=
4
5
	

cos	 𝑦∘ =
 base 

 hypotenuse 
=
6
10

=
3
5
	

tan	 𝑥∘ =
 perpendicular 

 base 
=
𝐴𝐵
𝐵𝐶

=
8
15
	

Therefore 
	3tan	 𝑥∘ − 2sin	 𝑦∘ + 4cos	 𝑦∘	

= 3 W
8
15Y

− 2 W
4
5Y
+ 4 W

3
5Y
	

=
8
5
−
8
5
+
12
5
	

= 2
2
5

 

12. Given 𝑞tan	 𝐴 = 𝑝, find the value of 

𝑝sin	 𝐴 − 𝑞cos	 𝐴
𝑝sin	 𝐴 + 𝑞cos	 𝐴

 

       Solution  

 

𝑞tan	 𝐴 = 𝑝	

tan	 𝐴 =
𝑝
𝑞
	

Now 

𝑝sin	 𝐴 − 𝑞cos	 𝐴
𝑝sin	 𝐴 + 𝑞cos	 𝐴 =

𝑝sin	 𝐴
cos	 𝐴 − 𝑞cos	 𝐴cos	 𝐴
𝑝sin	 𝐴
cos	 𝐴 + 𝑞cos	 𝐴cos	 𝐴

=
𝑝tan	 𝐴 − 𝑞
𝑝tan	 𝐴 + 𝑞

=
𝑝 \𝑝𝑞] − 𝑞

𝑝 \𝑝𝑞] + 𝑞

	=
𝑝( − 𝑞(

𝑞
𝑝( + 𝑞(

𝑞

	=
𝑝( − 𝑞(

𝑝( + 𝑞(

 


