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�CHAPTER  � 8
�InPERodu�PIon of PERIgonomTPERy

onT mHERRK  uTEPIonE�

�Multiule  Chtile  Mleelthoe�

1. Given that sin 2
3α =  and cos 0β = , then the value 

of β α−  is
(a) 0c (b) 90c

(c) 60c (d) 30c

�Ans  :�  
[Board 2020 SQP Standard]

We have sinα  2
3=

 sinα  sin60c=  &  α 60c=  ...(1)

and cosβ  0=

 cosβ  cos90c=  &  β  90c=  ...(2)

Now, β α−  90 60c c= −  30c=

Thus (d) is correct option.

2. If ABCT  is right angled at C , then the value of  
( )sec A B+  is

(a) 0 (b) 1

(c) 
3
2  (d) not defined

�Ans  :�  [Board 2020 SQP Standard]

We have C+  90c=

Since, A B C+ + ++ +  180c=

 A B+ ++  C180c += −

  180 90c c= −  90c=

Now, ( )sec A B+  sec90c=   not defined

Thus (d) is correct option.

3. If sin cos cos2θ θ θ+ = , ( )90c!θ  then the value of 
tan θ  is
(a) 2 1-  (b) 2 1+

(c) 2  (d) 2-

�Ans  :�  [Board 2020 SQP Standard]

We have sin cosθ θ+  cos2 θ =

Dividing both sides by cos θ , we get

 cos
sin

cos
cos

θ
θ

θ
θ+  cos

cos2 θ
θ=

 tan 1θ +  2=

 tan θ  2 1= −

Thus (a) is correct option.

4. If cosA 5
4= , then the value of tanA is

(a) 5
3  (b) 4

3

(c) 3
4  (d) 3

5

�Ans  :�

We have cosA 5
4=

We know that, cosA Hypotenuse
Base=  5

4=

 Perpendicular 5 42 2= −  25 16= −  3=

Now, tanA Base
Perpendicular=  4

3=

Thus (b) is correct option.

5. If sinA 2
1= , then the value of cotA is

(a) 3  (b)
3
1

(c) 2
3  (d) 1

�Ans  :�

We have sinA 2
1=

 sinA Hypotenuse
Perpendicular=  2

1=

Now, Base 2 12 2= −  3=

So, cotA Perpendicular
Base=  1

3=  3=
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Page 228 Introduction of Trigonometry Chap 8

Hence, the required value of cotA is 3 .
Thus (a) is correct option.

6. If sin b
aθ = , then cosθ  is equal to

(a) 
b a
b

2 2-
 (b) a

b

(c) b
b a2 2-  (d)

b a
a

2 2-
�Ans  :�

We have sinθ  b
a=  Hypotenuse

Perpendicular=
 

 Base b a2 2= −

So, cosθ  Hypotenuse
Base=  b

b a2 2

= −

Thus (c) is correct option.

7. If cos 0α β+ =^ h , then sin α β-^ h can be reduced to
(a) cosβ  (b) cos 2β 

(c) sinα  (d) sin 2α 

�Ans  :�

Given, cos α β+^ h 0=  cos 90= c cos 90 0=c6 @
 α β+  90= c

 α  90 β = −c

Now, sin α β-^ h sin 90 b b= − −c

  sin 90 2β = −c^ h 

cos 2β =

Thus (b) is correct option.

8. If cos sin9a a=  and 9 90<α c, then the value of
tan 5α  is

(a) 
3
1  (b) 3

(c) 1 (d) 0

�Ans  :�

We have cos 9α  sin α =    where 9α  90< c

 sin 90 9α -c^ h sinα =

 90 9α -c  α =

 10α  90= c &  α 9= c

 tan 5α  tan 5 9#= c^ h

  tan 45= c 1=  tan 45 1=c6 @
Thus (c) is correct option.

9. If ABCT  is right angled at C , then the value of
cos A B+^ h is

(a) 0 (b) 1

(c) 2
1  (d) 2

3

�Ans  :�

We know that in ABCT ,

 A B C+ + ++ +  180= c

But right angled at C  i.e., C+  90= c, thus

 A B 90+ ++ + c 180= c

 A B+  90= c

 cos A B+^ h cos 90= c 0=

Thus (a) is correct option.

10. If sin 2
1α =  and cos 2

1β = , then the value of α β+^ h 
is
(a) 0c (b) 30c

(c) 60c (d) 90c

�Ans  :�

Given, sinα  2
1=  sin 30= c &  α  30= c

and cosβ  2
1=  cos 60= c &  β 60= c

 α β+  30 60= +c c 90= c

Thus (d) is correct option.

11. If tan4 3θ = , then 
sin cos
sin cos
4
4

q q
q q

+
−

c m is equal to

(a) 3
2  (b) 3

1

(c) 2
1  (d) 4

3

�Ans  :�

^ h
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Given, tan4 θ  3=

 tanθ  4
3=  ...(i)

 sin cos
sin cos
4
4

q q
q q

+
−  

4 1
4 1

cos
sin
cos
sin

=
+
−

q
q
q
q

 tan
tan
4 1
4 1

q
q= +

−

  
4 1

4 1

4
3

4
3

=
+

−`

`

j

j
 3 1
3 1= +

−  4
2=  2

1=

Thus (c) is correct option.

12. If sin cos 0q q− = , then the value of sin cos4 4q q+^ h is

(a) 1 (b) 4
3

(c) 2
1  (d) 4

1

�Ans  :�

Given, sin cosq q-  0=

 sinθ  cosθ =

 sinθ  sin 90 θ = −c^ h

 θ  90 θ = −c  &  θ  45= c

Now, sin cos4 4q q+  sin cos45 454 4= +c c

  
2
1

2
14 4

= +d dn n  4
1
4
1= + 2
1=

Thus (c) is correct option.

13. In the adjoining figure, the length of BC  is

(a) cm2 3  (b) cm3 3

(c) cm4 3  (d) 3 cm

�Ans  :�

In ABCT , sin30c 
AC
BC=

 2
1  BC

6=

 BC  cm3=

Thus (d) is correct option.

14. If secx p θ =  and tany q θ = , then

(a) x y p q2 2 2 2− =  (b) x q y p pq2 2 2 2− =

(c) x q y p
p q
12 2 2 2
2 2− =  (d) x q y p p q2 2 2 2 2 2− =

�Ans  :�

We know, sec tan2 2θ θ−  1=

Substituting sec p
xθ =  and tan q

yθ =  in above 

equation we have

 p
x

q
y2 2

-c cm m  1=

 x q y p2 2 2 2-  p q2 2=

Thus (d) is correct option.

15. If tanb aθ = , the value of sin cos
sin cos
a b
a b

θ θ
θ θ

+
−  is

(a) 
a b
a b
2 2+
−  (b) 

a b
a b
2 2+
+

(c) 
a b
a b

2 2

2 2

−
+  (d) 

a b
a b

2 2

2 2

+
−

�Ans  :�

We have tan θ  b
a=

sin cos
sin cos
a b
a b

θ θ
θ θ

+
−  

a b
a b

cos
sin
cos
sin

=
+
−

θ
θ
θ
θ

 tan
tan
a b
a b

θ
θ= +

−  

a b
a b

2 2

2 2

=
+
−

Thus (d) is correct option.

16. ( )cos sinA A4 4-  is equal to

(a) cos A1 2 2-  (b) sin A2 12 -

(c) sin cosA A2 2-  (d) cos A2 12 -

�Ans  :�

 cos sinA A4 4-  ( ) ( )cos sinA A2 2 2 2= −

           ( )( )cos sin cos sinA A A A2 2 2 2= − +

  ( )( )cos sinA A 12 2= −

  ( )cos cosA A12 2= − −

  cos A2 12= −

Thus (d) is correct option.

17. If sec cosecA A5 30c= +^ h, where A5  is an acute 
angle, then the value of A is
(a) 15c (b) 5c

(c) 20c (d) 10c

�Ans  :�
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Page 230 Introduction of Trigonometry Chap 8

We have, sec A5  cosec A 30c= +^ h

 sec A5  sec A90 30c c= − −^ h6 @
 sec A5  sec A60c= −^ h

 A5  A60c= −

 A6  60c=  &  A 10c=

Thus (d) is correct option.

18. If sin cos sin cosx y3 3q q q q+ =  and sin cosx yq q= , 
than x y2 2+  is equal to
(a) 0 (b) 1/2

(c) 1 (d) 3/2

�Ans  :�

We have, sin cosx y3 3q q+  sin cosq q=

 sin sin cos cosx y2 2q q q q+^ ^h h  sin cosq q=

 sin sin sin cosx x2 2q q q q+^ ^h h  sin cosq q=

 sin sin cosx 2 2q q q+^ h sin cosq q=

 sinx θ  sin cosq q=  cosx& θ =

Now, sinx θ  cosy θ =

 cos sinq q  cosy θ =

 y  sinθ =

Hence, x y2 2+  cos sin2 2q q= +  1=

Thus (c) is correct option.

19. If tan sin mq q+ =  and tan sin nq q− = , then 
m n2 2-  is equal to

(a) mn  (b) n
m

(c) mn4  (d) None of
these

�Ans  :�

Given, tan sinq q+  m=  and tan sin nq q− =

 m n2 2-  tan sin tan sin2 2q q q q= + − −^ ^h h

  tan sin4 q q=

  tan sin4 2 2q q=  

  sin
cos
sin4 2

2

2

q
q
q=

  
( )

sin
cos
cos

4
12

2

2

q
q
q

=
−

  
cos
sin sin4 2

2
2

q
q q= −

  tan sin4 2 2q q= −

  tan sin tan sin4 q q q q= + −^ ^h h

  mn4=

Thus (c) is correct option.

20. If 0 < < 4θ π , then the simplest form of sin cos1 2 q q-  
is 
(a) sin cosq q-  (b) cos sinq q-

(c) cos sinq q+  (d) sin cosq q

�Ans  :�

 sin cos1 2 q q-  sin cos sin cos22 2q q q q= + −

  cos sin 2q q= −^ h

  cos sinq q= −

For 0 45< <c cθ 

0 /6π /4π 

cosθ 1 /3 2 /1 2

sinθ 0 1/2 /1 2

Here, we see that cos sin>q q , when 0 < < 4θ π , 
that’s why we take cos sin 2q q-^ h  instead of taking 
sin cos 2q q-^ h .

Thus (b) is correct option.

21. If cos secf x x x2 2= +^ h , then f x^ h

(a) 1$  (b) 1#

(c) 2$  (d) 2#

�Ans  :� (c) 2$

Given, f x^ h cos secx x2 2= +

  cos secx x 2 22 2= + − +

  cos sec cos secx x x x2 22 2 $= + − +

  cos secx x 22= − +^ h

We know that, square of any expression is always 
greater than equal to zero.

 f x^ h 2$  Hence proved.

Thus (c) is correct option.

www.studentbro.inwww.studentbro.inwww.studentbro.in



Chap 8 Introduction of Trigonometry Page 231

22. �nsnsertioA  : The value of sin 3
4θ =  is not possible.

ReansoA  : Hypotenuse is the largest side in any right 
angled triangle.
(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.

�Ans  :�

 sin θ  H
P=  3

4=

Here, perpendicular is greater than the 
hypotenuse which is not possible in any right triangle.
Both assertion (A) and reason (R) are true and reason 
(R) is the correct explanation of assertion (A).
Thus (a) is correct option.

23. �nsnsertioA  : sin cos67 67 12 2+ =c c

ReansoA  : For any value of , sin cos 12 2θ θ 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.

�Ans  :�

We have sin cos2 2θ θ+  1=

 sin cos67 672 2+c c 1=

Both assertion (A) and reason (R) are true and reason 
(R) is the correct explanation of assertion (A).
Thus (a) is correct option.

1.  fILL In PCT BLHnRK

1. Maximum value for sine of any angle is .........
�Ans  :�

1

2. Triangle in which we study trigonometric ratios is 
called ..........
�Ans  :�

Right Triangle

3. Cosine of 90c is ..........
�Ans  :�

Zero

4. Sum of .......... of sine and cosine of angle is 
one.
�Ans  :�

Square

5. Reciprocal of sin θ  is ..........
�Ans  :�

cosec θ 

6. The value of sinA or cosA never exceeds 
..........
�Ans  :�

1

7. sine of 90c θ −^ h is ..........
�Ans  :�

cos θ 

8. If sin 13
5θ = , then the value of tan θ  is ..........

.
�Ans  :�  [Board 2020 OD Basic]

From sin 13
5θ =  we can draw the figure as given below.

Now, tan θ  BC
AC

12
5= =

9. The value of the ( )tan sin60 452 2c c+  is .......... .
�Ans  :�  [Board 2020 OD Basic]

 tan sin60 452 2c c+  ( )3
2
12

2
= + c m

  3 2
1= +  2

7=

10. If cot 5
12θ = , then the value of sin θ  is ......... .

�Ans  :�  [Board 2020 Delhi Basic]

Given, cot θ  5
12=  &  tan θ  12

5=
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From tan 12
5θ =  we can draw the figure as given 

below.

So, sin θ  CB
AC=  13

5=

11. If ( )tan A B 3+ =  and ( )tan A B
3
1− = , A B> , 

then the value of A is ......... .
�Ans  :�  [Board 2020 Delhi Basic]

We have ( )tan A B+  3=  

 tan60c=

Hence, A B+  60c=  

...(1)

Again, ( )tan A B-  
3
1=  

  tan30c=

 A B-  30c=  ...(2)

Adding equation (1) and (2) we get

 A2  90c=  &  A 45c=

12. The value of sin
tan1
12

2θ
θ

+
+

=c m  ................... .

�Ans  :�  [Board 2020 Delhi Standard]

 sin
tan1
12

2θ
θ

+
+

 sin
sec
12
2θ
θ

= +

  sin cos2 2θ θ= +  1=

13. The value of ( )( )( )tan sin sin1 1 12θ θ θ+ − + = 
................... .
�Ans  :�  [Board 2020 Delhi Standard]

( )( )( )tan sin sin1 1 12θ θ θ+ − +  

  (sec sin12 2θ θ= −

  sec cos2 2
#θ θ=  

  
cos

cos1
2

2
#θ

θ=  1=

�leery  Chel  oeslee  Mleelthoe�

14. Prove that
( ) ( )tan sec tan sec tanA A A A A1 1 2#+ − + + =
�Ans  :�  [Board 2020 Delhi Basic]

 LHS ( ) ( )tan sec tan secA A A A1 1#= + − + +

  ( )tan secA A1 2 2= + −

  tan tan secA A A1 22 2= + + −

  sec tan secA A A22 2= + −

  tanA2=  = RHS

15. If tan cotA B= , then find the value of ( )A B+ .
�Ans  :�  [Board 2020 OD Standard]

We have tanA cotB=

 tanA ( )tan B90c= −

 A B90c= −

Thus A B+  90c=

16. If sin cosx 3 4θ θ= +  and cos siny 3 4θ θ= −  then 
prove that x y 252 2+ = .
�Ans  :�  [Board 2020 OD Basic]

We have x  sin cos3 4θ θ= +

and y  cos sin3 4θ θ= −

 x y2 2+  

( ) ( )sin cos cos sin3 4 3 42 2θ θ θ θ= + + −

  
( )

( )

sin cos sin cos

cos sin sin cos

9 16 24

9 16 24

2 2

2 2

θ θ θ θ

θ θ θ θ

= + + +

+ + −

  ( ) ( )sin cos sin cos9 162 2 2 2θ θ θ θ= + + +

  9 16= +  25=

17. Evaluate  sin tan cos60 2 45 302 2- -c c c

�Ans  :�  [Board 2019 OD]

( )sin tan cos60 2 45 30 2
3 2 1 2

3

4
3 2 4

3 2

2 2
2 2

c c c− − = − −

= − − =−

c cm m
 

18. If sin sin 12θ θ+ =  then prove that cos cos 12 4θ θ+ = .
�Ans  :�  [Board 2020 OD Basic]
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We have sin sin2θ θ+  1=

 ( )sin cos1 2θ θ+ −  1=

 sin cos2θ θ−  0=

 sin θ  cos2θ =

Squaring both sides, we get

 sin2θ  cos4θ =

 cos1 2θ −  cos4θ =

 cos cos4 2θ θ+  1=  Hence Proved

19. In a triangle ,ABC  write cos B C
2
+

b l in terms of 
angle .A
�Ans  :�  [Board Term-1 2016]

In a triangle A B C+ +  180º=

 B C+  A180º= −

Thus cos B C
2
+

b l cos A
2

180º= −: D
  cos A90 2= −: D
  sinA

2=

20. If sec sin 0$θ θ = , then find the value of θ .
�Ans  :�  [Board Term-1 2016]

We have sec sin$q q 0=

 cos sin1 $q q 0=

 cos
sin

q
q  0=

 tan θ  tan0 0º= =

Thus θ  0º=

21. If tan A2  cot A 60º= +^ h, find the value of A where 
A2  is an acute angle.

�Ans  :�  [Board Term-1 2016]

We have tan A2  cot A 60º= +^ h

 cot A90 2c-^ h cot A 60º= +^ h

 A90 2c-  A 60º= +

 A3  30º=  & A 10º=

22. If tan x3 30 1º+ =^ h  then find the value of .x
�Ans  :�  [Board Term-1 2015]

We have tan x3 30º+^ h tan1 45º= =

 x3 30º+  45º=

 x  5º=

23. What happens to value of cos θ  when θ  increases from 
0º to 90º.
�Ans  :�  [Board Term-1 2015]

cos θ  decreases from 1 to θ .

24. If A and B  are acute angles and ,sin cosA B=  
then find the value of A B+ .
�Ans  :�  [Board Term-1 2016]

We have sinA cosB=

 sinA sin B90º= −^ h

 A B90º= −

 A B+  90º=

25. If cosA 5
2= , find the value of tan A4 4 2+ .

�Ans  :�  [Board SQP 2018]

 tan A4 4 2+  tan A4 1 2= +^ h

 sec A4 2  
cos A
4
2=  4 4 4

25 25
5
2 2 #= = =
^ h

26. If ,sec sin sink 1 1 12θ θ θ+ = + −^ ^h h  then find the 
value of .k
�Ans  :�  [Board Term-1 2015]

We have k 1+  ( )sec sin sin1 12θ θ θ= + −^ h

  sec sin12 2θ θ= −^ h

  .sec cos2 2θ θ=

  sec
sec
12
2#θ
θ

=

 k 1+  1=  & k 1 1 0= − =

Thus k 0=

27. Find the value of sin sin41 49º º2 2+
�Ans  :�  [Board Term-1 2012, NCERT]

We have

 sin sin41 492 2+  ( )sin sin90 49 49º º º2 2= − +
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  cos sin49 49º2 2= +

  1=

PTo mHERRKE  uTEPIonE�

28. Prove that cosec
cot1 1

2

α
α+ +  cosecα =

�Ans  :�  [Board 2020 OD Standard]

 secos
cot1 1

2

α
α+ +  secos

cosec1 1
12

α
α= + +

−

  
( )( )

cosec
cosec cosec

1 1
1 1

α
α α

= + +
+ −

  cosec1 1α = + −

  cosecα =   Hence Proved

29. Prove that : 
cos cos
sin sin tan

A A
A A A

2
2

3

3

−
− = .

�Ans  :�  [Board 2018]

 
cos cos
sin sin

A A
A A

2
2

3

3

-
-  

( )
( )

cos cos
sin sin

A A
A A
2 1
1 2

2

2

=
−

−

  
( )
( )

cos cos
sin sin

A A
A A
2 1
1 2

2

2

=
−

−

  
( )

[ ( )]
tan

cos
cos

A
A

A
2 1

1 2 1
2

2

=
−

− −

  
( )
[ )]

tan
cos

cos
A

A
A

2 1
1 2 2

2

2

=
−

− +

  
( )
( )

tan
cos
cos

A
A
A

2 1
2 1

2

2

=
−
−

  tanA=   Hence Proved

30. Show that tan tan4 2θ θ+  sec sec4 2θ θ= −
�Ans  :�  [Board 2020 OD Standard]

 tan tan4 2θ θ+  ( )tan tan12 2θ θ= +

  tan sec2 2
#θ θ=

  ( )sec sec12 2θ θ= −

  sec sec4 2θ θ= −  Hence Proved

31. Prove that 
sin
sin sec tan1

1
θ
θ θ θ+

− = − .
�Ans  :�

 LHS 
sin
sin

1
1

θ
θ= +

−  
( )( )
( )( )

sin sin
sin sin

1 1
1 1

θ θ
θ θ

=
+ −
− −

  
( )

sin
sin

1
1

2

2

θ
θ

=
−
−

 
( )
cos
sin1
2

2

θ
θ

=
−

  cos
sin1

θ
θ= −  cos cos

sin1
θ θ

θ= −  

  sec tanθ θ= −  = RHS Hence Proved

32. Prove that : 
tan
tan cos sin

1
1

2

2
2 2

θ
θ θ θ

+
− = −

�Ans  :�  [Board 2020 OD Basic]

 
tan
tan

1
1

2

2

θ
θ

+
−  

sec
tan1
2

2

θ
θ= −

  
sec sec

tan1
2 2

2

θ θ
θ= −

  cos
cos
sin cos2

2

2
2

#θ
θ
θ θ= −

  cos sin2 2θ θ= −   Hence Proved

33. Prove that 
tan
tan

cot
cot

1 1
12

2

2

2

θ
θ

θ
θ

+
+

+
= .

�Ans  :�  [Board 2020 Delhi Basic]

 LHS 
tan
tan

cot
cot

1 12

2

2

2

θ
θ

θ
θ=

+
+

+

  
sec
tan

cosec
cot

2

2

2

2

θ
θ

θ
θ= +

  
cos

cos
sin

sin

sin
cos

1 1
2

2

2

2

2

2

= +
θ

θ
θ

θ

θ
θ

  sin cos2 2θ θ= +  1=  = RHS

34. Prove that : sin sin sec1
1

1
1 2 2

θ θ θ+ + − =

�Ans  :�  [Board 2020 Delhi Basic]

 LHS sin sin1
1

1
1

θ θ= + + −

  
( )( )
( ) ( )

sin sin
sin sin

1 1
1 1

θ θ
θ θ

=
+ −

− + +

  
sin1
2

2θ 
=

−
 sec2 2θ =  = RHS

35. Prove that cosec
cosec

cosec
cosec

1 1θ
θ

θ
θ

− + +  sec2 2θ = .
�Ans  :�  [Board 2020 Delhi Basic]
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 LHS cosec
cosec

cosec
cosec

1 1θ
θ

θ
θ= − + +

  cosec cosec cosec1
1

1
1θ θ θ= − + +: D

  
( )( )

cosec
cosec cosec
cosec cosec

1 1
1 1θ

θ θ
θ θ=

− +
+ + −; E

  cosec
cosec
cosec

1
2

2θ
θ

θ=
−c m

  
cosec
cosec

1
2

2

2

θ
θ=

−
 

cot
cosec2

2

2

θ
θ=

  
2

sin
cos
sin
1

2

2

2#
=

θ
θ

θ  
cos
2
2θ 

=

  sec2 2θ =  = RHS Hence Proved

36. If tan5 3θ = ,then what is the value of 

?sin cos
sin cos
4 3
5 3

θ θ
θ θ

+
−

b l

�Ans  :�  [Board 2020 Delhi Basic]

We have tan5 θ  3=  &  tan θ  5
3=

Dividing numerator and denominator by
cos θ  we have

 sin cos
sin cos
4 3
5 3

θ θ
θ θ

+
−  

4 3
5 3

cos
sin
cos
sin

=
+
−

θ
θ
θ
θ

 tan
tan
4 3
5 3

θ
θ= +

−

  
4 3
5 3

5
3
5
3

#

#=
+
−

 
3

3 3
5
12=

+
−  0=

37. Evaluate :

cot
tan tan cosec tan

45
3 30 60 30 45

º
º º º º

2

2 2+ + −

�Ans  :�  [Board Term-1 2016]

cot
tan tan cosec tan

45
3 30 60 30 45

º
º º º º

2

2 2+ + −

  
1

3 3 2 1×
2

3
1 2 2

=
+ + −

^

_ ^

h

i h

  1
3 3 2 1× 3

1

=
+ + −

  1 3 2 1 5= + + − =

38. If sin A B+^ h 1=  and ,sin A B 2
1− =^ h  

A B º0 90<# +  and ,A B>  then find A and .B
�Ans  :�  [Board Term-1 2016]

We have sin A B+^ h sin1 90º= =

 A B+  90º=  ...(1)

and sin A B-^ h sin2
1 30º= =

 A B-  30º=  ...(2)

Solving eq. (1) and (2), we obtain

 A 60º=  and B 30º=

39. Find cosec30º and cos60º geometrically.
�Ans  :�  [Board Term-1 2015]

Let a triangle ABC  with each side equal to a2  as 
shown below.

In ABC3 , A+  B C 60º+ += = =

Now we draw AD  perpendicular to BC , then

 BDAT  CDAbT

 BD  CD=

 BAD+  CAD 30º= =   by CPCT

 AD  a3=

In ,BDAT  cosec30º BD
AB

a
a2 2= = =

and cos60º 
AB
BD

a
a
2 2

1= = =

40. Evaluate : cos
sin

cosec45
90

30
1

º
º

º+
�Ans  :�  [Board Term-1 2013]

We  have cos
sin

cosec45
90

30
1

º
º

º+  1
2
1

2
1= +
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  2 2
1

2
2 2 1= + = +

41. If ,sin2 1θ =  find the value of .sec cosec2 2θ θ−
�Ans  :�  [Board Term-1 2012]

We have sin2 θ  1=

 sin θ  sin
2
1 45º= =

Thus θ  45º=

Now  sec cosec2 2θ θ−  sec cosec45 45º º2 2= −

  2 2
2 2= −^ ^h h

  0=

42. If ,cos sin4 11θ θ=  find the value of .cos sin
cos sin

11 7
11 7

θ θ
θ θ

+
−

�Ans  :�  [Board Term-1 2012]

We have cos4 θ  sin11 θ =

or, cos θ  sin4
11 θ =

Now cos sin
cos sin

11 7
11 7

θ θ
θ θ

+
−  

sin sin
sin sin

11 7
11 7

4
11
4
11

#

#
θ θ
θ θ

=
+
−

  
sin
sin

7
7

4
121
4
121

θ
θ

=
+
−

^

^

h

h

  121 28
121 28

149
93= +

− =

43. If tan A B 3+ =^ h , tan A B
3
1− =^ h  

A B0 90<c c#+ , then find A and .B
�Ans  :�  [Board Term-1 2012]

We have  tan A B+^ h tan3 60º= =

 A B+  60º=  ...(1)

Also tan A B-^ h tan
3
1 30º= =

 

 A B-  30º=  ...(2)

Adding equations (1) and (2), we obtain,

 A2  90º=

 A º2
90 45º= =

Substituting this value of A in equation (1), we get

 B  º º º ºA60 60 45 15= − = − =

Hence, A 45º=  and B  15º=

44. If cos A B 2
3− =^ h  and ,sin A B 2

3+ =^ h  find sinA 
and B , where A B+^ h and A B-^ h are acute angles.
�Ans  :�  [Board Term-1 2012]

We have cos A B-^ h cos2
3 30º= =

 A B-  30º=  ...(1)

Also sin A B+^ h sin2
3 60º= =

 A B+  60º=  ...(2)

Adding equations (1) and (2), we obtain,

 A2  90º=

 A 45º=

Substituting this value of A in equation (1),
we get ºB 15=

45. Find the value of cos2θ , if .sin2 2 3θ =
�Ans  :�  [Board Term-1 2012, Set-25]

We have sin2 2θ  3=

 sin2θ  sin2
3 60º= =

 2θ  60º=

Hence, cos2θ  .cos 60 2
1º= =

46. Find the value of º º º ºsin cos cos sin30 60 30 60+  is it 
equal to sin90º or ºcos90  ?
�Ans  :�  [Board Term-1 2016]

 sin cos cos sin30 60 30 60º º º º+  2
1

2
1

2
3

2
3

# #= +

  4
1
4
3= +  4

4 1= =

It is equal to sin90 1º =  but not equal to 

cos90º as cos90 0º = .

47. If sin cos3 0θ θ− =  and ,0 90º º< <θ  find the value 
of  .θ 
�Ans  :�  [Boar Term-1, 2012]

We have

 sin cos3 θ θ−  0=  and º0 0< <θ 

 sin3 θ  cos θ =

 cos
sin

q
q  

3
1=

 tan θ  
3
1=  tan30º=  tan

cos
sinq q

q=; E
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 θ  30º=

48. Evaluate : sec
cos

sec30
45

60
1

º
º

º+
�Ans  :�  [Board Term-1 2012]

We have sec
cos

sec30
45

60
1

º
º

º+  2
1

3
2
2
1

= +

  
2
1

2
3
2
1

#= +

  4
6
2
1

4
6 2= + = +

49. In the given figure, AOB  is a diameter of a circle with 
centre ,O  find .tan tanA B

�Ans  :�  [Board Term-1 2012]

In ,ABCT  C+  is a angle in a semi-circle, thus

 C+  90º=

 tanA 
AC
BC

3
2= =

and tanB  BC
AC

2
3= =

 tan tanA B  3
2

2
3 1#= =

50. If ,sin 2
1φ =  show that cos cos3 4 03φ φ− = .

�Ans  :�

We have sinφ  2
1=

 φ  30º=

Now substituting this value of θ  in LHS we have

 cos cos3 4 3φ φ−  cos cos3 30 4 30º º3= −

  3 2
3 4 2

3
3

= −c cm m

  2
3 3

2
3 3= −

  0=  Hence Proved

51. Express the trigonometric ratio of secA and tanA in 
terms of .sinA
�Ans  :�  [Board Term-1 2015]

We have secA 
cos sinA A
1

1
1

2
= =

−

and tanA 
cos
sin

sin
sin

A
A

A
A

1 2
= =

−

52. Prove that : 
sin cos

sin cos
1 2 2 2

4 4

θ θ
θ θ

−
+^ h

 1=  

�Ans  :�  [Board Term-1 2015]

 
sin cos

sin cos
1 2 2 2

4 4

θ θ
θ θ

−
+^ h

 
sin cos

sin cos
1 2 2 2

2 2 2 2

θ θ
θ θ

=
−

+^ ^h h

  
sin cos

sin cos sin cos
1 2

2
2 2

2 2 2 2 2

θ θ
θ θ θ θ

=
−

+ −^ h

  
sin cos
sin cos

1 2
1 2

2 2

2 2

θ
θ θ=

−
−

  1=

53. Prove that : sec sec tan tan4 2 4 2θ θ θ θ− = +
�Ans  :�  [Board Term-1 2015]

We have

 sec sec4 2θ θ−  sec sec 12 2θ θ= −^ h

   [[ ]tan sec1 2 2q q+ = ]

  sec tan2 2θ θ= ^ h

  tan tan1 2 2θ θ= +^ h

  tan tan2 4θ θ= +

Hence Proved.

54. Find the value of θ , if,  

;sin
cos

sin
cos

1 1 4 90º#θ
θ

θ
θ θ− + + =

�Ans  :�  [Board Term-1 2015]

We have  sin
cos

sin
cos

1 1θ
θ

θ
θ

− + +  4=
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sin sin

cos sin cos sin
1 1
1 1

θ θ
θ θ θ θ

− +
+ + −

^ ^

^ ^

h h

h h
 4=

 
sin

cos sin sin

1

1 1
2θ

θ θ θ
−

+ + −6 @
 4=

 
cos

cos 2
2q
q^ h

 4=

 cos
1

θ  2=

 cos θ  2
1=

 cos θ  cos60º=

Thus θ  60º= .

55. Prove that : 
cot

sin sin
sin

A
A A

A1
90
90
º
º

2− + −
−

=−
^

^

h

h

�Ans  :�  [Board Term-1 2012]

 
cot

sin sin
A

A A
1

90
90
º
º

− + −
−

^

^

h

h
 sin A2=−

 
cot

sin sin
A

A A
90
90
º
º

-
-

^

^

h

h
 sin A1 2= −

 
tan

sin cos
A

A A  cos A2=

 sin cosA A
cos
sin

A
A  cos A2=

 
sin
cos sin cos

A
A A A cos A2=

 cos A2  cos A2=  Hence Proved.

56. Prove that : 
cos
cos

A
A

1
1

+
−  cosec cotA A= −

�Ans  :�  [Board Term-1 2012]

 
cos
cos

A
A

1
1

+
−  

cos
cos

cos
cos

A
A

A
A

1
1

1
1

#= +
−

−
−

  
cos

cos

A

A

1

1
2

2

=
−
−

^

^

h

h

  
sin

cos

A

A1
2

2

=
−^ h

 

  
sin
cos

sin sin
cos

A
A

A A
A1 1= − = −

  cosec cotA A= −  Hence Proved.

57. If ,sin cos 2
1θ θ− =  then find the value of sin cosθ θ+ .

�Ans  :�  [Board Term-1 2013]

We have sin cosθ θ−  2
1=

Squaring both sides, we get

 sin cos 2θ θ−^ h  2
1 2= b l

 sin cos sin cos22 2θ θ θ θ+ −  4
1=

 sin cos1 2 θ θ−  4
1=

 sin cos2 q q 1 4
1
4
3= − =

Again, sin cos 2θ θ+^ h  sin cos sin cos22 2θ θ θ θ= + +

  sin cos1 2 θ θ= +

  1 4
3
4
7= + =

Thus sin cosθ θ+  4
7

2
7= =

58. If θ  be an acute angle and cosec5 7θ = , then evaluate 
.sin cos 12θ θ+ −

�Ans  :�  [Board Term-1 2012]

We have cosec5 θ  7=

 cosec θ  5
7=

 sin θ  7
5=  [cosec sin

1θ = θ ]

 sin cos 12θ θ+ −  sin cos1 2θ θ= − −^ h

  sin sin2θ θ= −  [ ]sin cos 12 2q q+ =

  7
5

7
5 2= − b l 49

35 25
49
10= − =

59. If sinA 2
3= , find the value of cot A2 12 - .

�Ans  :�  [Board Term-1 2012]

Using cot cosec12 2θ θ=− +  we have

 cot A2 12 -  cosec A2 12= − −^

  
sin A
2 32= −

  2 3
2
3 2

= −
_ i

 3
8 3 3

1= − = −

Thus  cot A2 12 -  3
1= −
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PCERTT mHERRKE  uTEPIonE�

60. Show that : 
( ) ( )
( ) ( )
tan tan
cos cos

60 30
45 45

1
2 2

c c
c c

θ θ
θ θ

+ −
+ + −

=

�Ans  :�  [Board 2020 OD Standard]

 LHS 
( ) ( )
( ) ( )
tan tan
cos cos

60 30
45 452 2

c c
c c

θ θ
θ θ

=
+ −

+ + −

  
( ) ( )
( ) ( )
tan cot
cos sin

60 90 30
45 90 452 2

c c c
c c c

θ θ
θ θ

=
+ − +

+ + − +

  
( ) ( )
( ) ( )
tan cot
cos sin

60 60
45 452 2

c c
c c

θ θ
θ θ

=
+ +

+ + +

  1
1=  1=  = RHS

61. The rod of TV disc antenna is fixed at right angles 
to wall AB  and a rod CD  is supporting the disc as 
shown in Figure. If .AC 1 5=  m long and mCD 3= , 
find (i) tan θ  (ii) sec cosecθ θ+ .

�Ans  :�  [Board 2020 Delhi Standard]

From the given information we draw the figure as 
below

In right angle triangle CADT , applying Pythagoras 
theorem,

 AD AC2 2+  DC2=

 ( . )AD 1 52 2+  ( )3 2=

 AD2 .9 2 25= −  .6 75=

 AD  .6 75=  . m2 6=  (Approx)

(i) tan θ  
AD
AC=  .

.
2 6
1 5=  26

15=

(ii) sec cosecθ θ+  
AD
CD

AC
CD= +  . .2 6

3
1 5
3= +  13

41=

62. Prove that : cot cosec
cot cosec

1
1

θ θ
θ θ

− +
+ −  sin

cot1
θ

θ= +

�Ans  :�  [Board 2020 Delhi Standard]

 LHS cot cosec
cot cosec

1
1

θ θ
θ θ= − +

+ −

  
1
1

sin
cos

sin

sin
cos

sin
1

1

=
− +
+ −

θ
θ

θ

θ
θ

θ  

  
( )
( )

sin cos sin
sin cos sin

1
1

θ θ θ
θ θ θ

=
− +
+ −

  
( )sin cos sin

sin cos sin sin
1

2

θ θ θ
θ θ θ θ=

+ −
+ −

  
( )

( )
sin cos sin

sin cos sin cos
1

1 2

θ θ θ
θ θ θ θ

=
+ −

+ − −

  
( )

( ) ( )
sin cos sin

sin cos cos
1

1 1 2

θ θ θ
θ θ θ

=
+ −

+ − −

  
( )

( )( )
sin cos sin
cos sin cos

1
1 1

θ θ θ
θ θ θ

=
+ −

+ − +
 

  sin
cos1

θ
θ= +  = RHS

63. If sin cos 2θ θ+ =  prove that tan cot 2θ θ+ =
�Ans  :�  [Board 2020 OD Standard]

We have sin cosθ θ+  2=

Squaring both the sides, we get

 ( )sin cos 2θ θ+  ( )2 2=

 sin cos sin cos22 2θ θ θ θ+ +  2=

 sin cos1 2 θ θ+  2=

 sin cos2 q q 1=

 sin cosq q 2
1=  ...(1)

Now tan cotθ θ+  cos
sin

sin
cos

θ
θ

θ
θ= +

  
cos sin
sin cos2 2

θ θ
θ θ= +  

  sin cos
1

θ θ=  1
2
1=  2=  =  RHS

64. If sin cos 3θ θ+ = , then prove that .tan cot 1θ θ+ =
�Ans  :�  [Board 2020 SQP Standard]
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Given, sin cosθ θ+  3=

Squaring above equation, we have

 sin cos sin cos22 2θ θ θ θ+ +  3=

 sin cos1 2 θ θ+  3=

 sin cos2 q q 3 1= −  2=

 sin cosq q 1=

Now, tan cotθ θ+  
cos
sin

sin
cos

θ
θ

θ
θ= +  

  
sin cos
sin cos2 2

θ θ
θ θ= +

  sin cos
1

θ θ=

Substituting value of sin cosq q we have

 tan cotθ θ+  sin cos
1

θ θ=  1
1=  1=

65. If sin sin cos1 32θ θ θ+ = , prove that tan 1θ =  or ½.
�Ans  :�  [Board 2020 OD Standard]

We have, sin1 2θ +  sin cos3 θ θ=

Dividing by sin2θ  on both sides, we get

 
sin sin

sin1
2 2

2

θ θ
θ+  

sin
sin cos3

2θ
θ θ=

 
sin
1 12θ 

+  cot3 θ =

 cosec 12θ +  cot3 θ =

 cot1 12θ + +  cot3 θ =

 cot cot3 22θ θ− +  0=

 cot cot cot2 22θ θ θ− − +  0=

 ( ) ( )cot cot cot2 1 2θ θ θ− − −  0=

 ( )( )cot cot2 1θ θ− −  0=

 cot θ  1=  or 2

 tan θ  1=  or ½.

66. Prove  that 
sin cosec cos sec tan cot72 2 2 2θ θ θ θ θ θ+ + + = + +^ ^h h

�Ans  :�  [Board 2019 Delhi Standard]

 LHS sin cosec cos sec2 2θ θ θ θ= + + +^ ^h h

  sin cosec sin cosec22 2θ θ θ θ= + + +^ h

   

cos sec cos sec22 2θ θ θ θ+ + +^ h

  sin cos cosec sec2 2 2 2θ θ θ θ= + + +^ ^h h

   sin sin cos cos2 1 2 1
# #θ θ θ θ+ +

  cot tan1 1 1 2 22 2θ θ= + + + + + +^ ^h h

  tan cot7 2 2θ θ= + +

  = RHS

67. Prove that cot cosec tan secA A A A1 1 2+ − + + =^ ^h h

�Ans  :�  [Board 2019 Delhi]

LHS cot cosec tan secA A A A1 1= + − + +^ ^h h

  
sin
cos

sinA
A

A
1 1= + −b l cos

sin
cosA

A
A

1 1+ +b l

  
sin

sin cos
cos

cos sin
A

A A
A

A A1 1= + − + +
b bl l

  
sin cos

sin cos cos sin
A A

A A A A1 1
=

+ − + +^ ^h h

  
sin cos

sin cos
A A

A A 12 2

=
+ −^ ^h h

  
sin cos

sin cos sin cos
A A

A A A A2 12 2

= + + −

  
sin cos
sin cos

A A
A A1 2 1= + −

  2=  = RHS

68. Prove that 
sin cos
sin cos

sec tanA A
A A

A A1
1 1

+ −
− − = −

�Ans  :�  [Board 2019 Delhi]

 LHS 
sin cos
sin cos

A A
A A

1
1= + −

− +

  
sin cos
sin cos

sin
sin

A A
A A

A
A

1
1
1
1

#= + −
− +

+
+

 
sin cos sin cos sin sin

sin cos sin
A A A A A A

A A A
1

1 1
2=

+ − + + −
− + +] ^g h

 
cos cos sin cos
sin cos sin

A A A A
A A A

1 1
1 1
2=

− + + − +
− + +
^

^ ^

h

h h

 
cos cos sin
sin cos sin

A A A
A A A
1

1 1
=

− +
− + +
^

^ ^

h

h h

 
cos
sin
A

A1= +  
cos cos

sin
A A

A1= +

 sec tanA A= +

 
sec tan
sec tan

sec tan
A A
A A

A A#=
−
+

−
^

^
^

h

h
h
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sec tan
sec tan

A A
A A2 2

= −
−

 
sec tanA A

1= −  = RHS

69. Prove that : ( ) ( )sin cos sin cos2 3 1 06 6 4 4θ θ θ θ+ − + + =
�Ans  :�  [Board 2020 Delhi Standard]

 LHS ( ) ( )sin cos sin cos2 3 16 6 4 4θ θ θ θ= + − + +

  [( ) ( ) ] ( )sin cos sin cos2 3 12 3 2 3 4 4θ θ θ θ= + − + +

  [( )( ]sin cos sin sin cos cos2 2 2 4 2 2 4θ θ θ θ θ θ= + − + +

    ( )sin cos3 14 4θ θ− + +

( ) ( )sin sin cos cos sin cos2 3 14 2 2 4 4 4θ θ θ θ θ θ= − + − + +

( ) ( )sin cos sin cos sin cos2 3 14 4 2 2 4 4θ θ θ θ θ θ= + − − + +

sin cos sin cos2 14 4 2 2θ θ θ θ=− − − +

  ( )sin cos sin cos2 14 4 2 2θ θ θ θ=− + + +

  ( )sin cos 12 2 2θ θ=− + +

  1 1=− +  0=  = RHS

70. Prove that 
tan
tan

sec cosec
cosec

cosA
A

A A
A

A1 1 2
1

2

2

2 2

2

2−
+

−
=

−
�Ans  :�  [Board 2019 Delhi]

 LHS 
tan
tan

sec cosec
cosec

A
A

A A
A

12

2

2 2

2

=
−

+
−

  
1

cos
sin
cos
sin

cos sin

sin

A
A

A
A

A A

A
1 1

1

2

2

2

2

2 2

2

=
−

+
−

  
cos

sin cos
cos
sin

cos sin
sin cos
sin

A
A A

A
A

A A
A A

A
1

2

2 2

2

2

2 2

2 2

2

= +− −

  
sin cos
sin

sin cos
cos

A A
A

A A
A

2 2

2

2 2

2

=
−

+
−

  
cos cosA A1
1

2 2=
− −

  
cos A1 2
1

2=
−

  = RHS

71. If in a triangle ABC  right angled at ,B  AB 6=   
units and BC 8=  units, then find the value of 

sin cos cos sinA C A C+ .
�Ans  :�  [Board Term-1 2016]

As per question statement figure is shown below.

We have AC2 8 6 1002 2= + =

 AC  10=  cm

Now sinA 
AC
BC

10
8= = ; 

 cosA 
AC
AB

10
6= =

and sinC  
AC
AB

10
6= = ; 

 cosC  
AC
BC

10
8= =

Thus sin cos cos sinA C A C+  10
8

10
8
10
6

10
6

# #= +

  100
64

100
36= +

  100
100 1= =

72. In the given ,PQR+  right-angled at ,Q  cmQR 9=  
and PR PQ 1− =  cm. Determine the value of 

.sin cosR R+
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�Ans  :�  [Board Term-1 2015]

Using Pythagoras theorem we have

 PQ QR2 2+  PR2=

 PQ 92 2+  PQ 1 2= +^ h

 PQ 812+  PQ 1 2= +^ h

 PQ 812+  PQ PQ1 22= + +

 PQ  40=

Since PR PQ-  1= , thus,

 PR  1 40= +  41=

 sin cosR R+  41
40

41
9

41
49= + =

73. If ,cos sinx40 30º º+ =^ h  find the value of x .
�Ans  :�  [Board Term-1 2015]

We have

 cos x40º-^ h sin30º=

 cos x40º+^ h sin 90 60º º= −^

 cos x40º+^ h cos60º=

 º x40 +  60º=

 x  º º º60 40 20= − =

Thus x  20º= .

74. Evaluate :
sin cos

cos cos tan
30 60

5 60 4 30 45
º º

º º º
2 2

2 2 2

+
+ −

�Ans  :�  [Board Term-1 2013]

sin cos
cos cos tan

30 60
5 60 4 30 45

º º
º º º
2 2

2 2 2

+
+ −

  
5 4 1

2
1 2

2
1 2

2
1 2

2
3 2 2

=
+

+

^ ^

^ _ ^

h h

h i h

  
3 1

4
1

4
1

4
5

=
+

+ −

  
2

2
13

2
1

4
5

2
1
4
13

=
+

= =

75. Verify : ,cos
cos

cos
sin

1
1

1θ
θ

θ
θ

+
− = +  for 60ºθ =

�Ans  :�

 LHS cos
cos

cos
cos

1
1

1 60
1 60

º
º

θ
θ= +

− = +
−

  
1
1

2
1
2
1

=
+
−

 
3
1

2
3
2
1

= =  cos60 2
1º =b l

 RHS cos
sin

cos
sin

1 1 60
60
º
º

θ
θ= + = +

  
1 2

1
2
3

2
3
2
3

=
+

=  
3
1=  

 RHS = LHS

Hence, relation is verified for .60ºθ =

76. If ,tan cotA A 2+ =  then find the value of 
.tan cotA A2 2+

�Ans  :�  [Board Term-1 2015]

We have tan cotA A+  2=

Squaring both sides, we have

 tan cotA A 2+^  2 2= ^ h

 tan cot tan cotA A A A22 2+ +  4=

 tan cot tan
tan

A A A
A

2 12 2
#+ +  4=

 tan cotA A 22 2+ +  4=

 tan cotA A2 2+  4 2= −

 tan cotA A2 2+  2=

77. If ,cos sin cos2θ θ θ+ =  show that 
.cos sin cos2θ θ θ− =

�Ans  :�  [Board Term-1 2011]

We have cos sinθ θ+  cos2 θ =

We have sin θ  cos cos2 θ θ= −

  cos2 1 θ = −^ h

  cos
2 1

2 1 2 1
θ =

+

− +

^

^ ^

h

h h

Thus sin θ  cos
2 1
1 θ =
+

 sin2 1 θ +^ h  cos θ =

 sin sin2 θ θ+  cos θ =

 cos sinθ θ−  sin2 θ =  Hence proved.

78. Prove that : .
tan
cos

cot
sin sin cos

A
A

A
A A A

1 1− + − = +

�Ans  :�  [Board Term-1 2013, 2011]

 LHS 
tan
cos

cot
sin

A
A

A
A

1 1
= − + −

  cos sinA A
1 1cos

sin
sin
cos

A
A

A
A=

−
+

−^ ^h
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cos sin
cos

sin cos
sin

A A
A

A A
A2 2

= − + −

  
cos sin
cos

cos sin
sin

A A
A

A A
A2 2

= − − −

  
cos sin
cos sin

A A
A A2 2

= −
−

  
cos sin

cos sin cos sin
A A

A A A A
= −

− +

^

^ ^

h

h h

  cos sinA A= +

  sin cosA A= +

  = RHS Hence proved.

79. In ,ABCT  ,B 90º+ =  BC 5=  cm, ,AC AB 1− =  

Evaluate : .cos
sin

C
C

1
1
+
+

�Ans  :�  [Board Term-1 2011]

As per question we have drawn the figure given below.

We have  AC AB-  1=

Let AB  x= , then we have

 AC  x 1= +

Now AC2 AB BC2 2= +

 x 1 2+^ h  x 52 2= +

 x x2 12+ +  x 252= +

 x2  24=

 x  2
24 12= =  cm

Hence, AB  12=  cm and AC 13=  cm

Now sinC  
AC
AB

13
12= =

 cosC  
AC
BC

13
5= =

Now cos
sin

C
C

1
1
+
+  

1
1

18
25

13
5
13
12

13
18
13
25

=
+
+

= =

80. Prove that : 
tan
cos

cot
sin

A
A

A
A

1 1+ − + cos sinA A= −

�Ans  :�  [Board Term-1 2016]

  
tan
cos

cot
sin

A
A

A
A

1 1+ − +

  

cos
sin
cos

sin
cos
sin

A
A

A

A
A

A

1 1
=

+
−

+

  
cos sin
cos

sin cos
sin

A A
A

A A
A2 2

= + − +

  
sin cos
cos sin

A A
A A2 2

= +
−

^ h

  
sin cos

cos sin cos sin
A A

A A A A
= +

+ −^ ^h h

  cos sinA A= −  Hence Proved.

81. If ,cosb aθ =  then prove that  

.cosec cot b a
b aθ θ+ = −

+

�Ans  :�  [Board Term-1 2015]

We have cosb θ  a=

or, cos θ  b
a=

Now consider the triangle shown below.
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 AC2 AB BC2 2= −

or, cos θ  b
a=

 AC  b a2 2= −

Now cosec θ  , cot
b a
b

b a
a

2 2 2 2
θ =

−
=

−

 cosec cotθ θ+  
b a
b a

b a
b a

2 2
=

−
+ = −

+

82. Prove that : 
cos cos
sin sin
2

2
3

3

θ
θ θ

−
−  tan θ =

�Ans  :�  [Bard Term-1 2015]

 
cos cos
sin sin
2

2
3

3

θ
θ θ

−
−  

cos cos
sin sin

2 1
1 2

2

2

θ θ
θ θ

=
−

−

^

^

h

h

  
cos cos sin cos
sin sin cos sin

2
2

2 2 2

2 2 2

θ θ θ θ
θ θ θ θ

=
− −

+ −

^

^

h

h

  
cos sin

tan cos sin
2 2

2 2

θ θ
θ θ θ

=
−

−

^

^

h

h

  tan θ =

83. When is an equation called ‘an identity’. Prove the 
trigonometric identity tan secA A1 2 2+ = .
�Ans  :�  [Board Term-1 2015, NCERT]

Equations that are true no matter what value is 
plugged in for the variable. On simplifying an identity 
equation, one always get a true statement. Consider 
the triangle shown below.

Let tanA B
P=  and secA B

H=

 H2 P B2 2= +

Now tan A1 2+  B
P

B
P1 1

2

2

2

= + = +b l

  
B

B P
B
H

2

2 2

2

2

= + =

  B
H 2

= b l

  sec A2=  Hence Proved.

84. Prove that : cot cosec cos
cos

1
12θ θ θ

θ− = +
−

^ h

�Ans  :�  [Board Term-1 2015]

 cot cosecθ θ−  sin
cos

sin
1

θ
θ

θ= −

 cot cosec 2θ θ−^ h  sin
cos

sin
1 2

θ
θ

θ= −b

  
sin
cos 1 2

θ
θ= −

b l

  
sin

cos1
2

2

θ
θ

=
−^ h

 [[ ]sin cos 12 2q q+ = ]

  
cos

cos

1

1
2

2

θ
θ

=
−
−

^

^

h

h

  
( )

cos cos
cos cos

1 1
1 1

θ θ
θ θ

= − +
− −

^ ^

^

h h

h

  cos
cos

1
1

θ
θ= +

−  Hence Proved.

85. Prove that : 
cosec sin sec cos tan cot 1θ θ θ θ θ θ− − + =^ ^ ^h h h

�Ans  :�  [Board Term-1 2015]

 LHS cosec sin sec cos tan cotθ θ θ θ θ θ= − − +^ ^ ^h h h
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  sin sin cos cos cos
sin

sin
cos1 1

θ θ θ θ θ
θ

θ
θ= − − +b b bl l l

  
.sin

sin
cos
cos

sin cos
sin cos1 12 2 2 2

θ
θ

θ
θ

θ θ
θ θ= − − +

c c cm m m

  
sin
cos

cos
sin

sin cos
12 2

# #θ
θ

θ
θ

θ θ= b l [ ]sin cos 12 2q q+ =

  cos sin sin cos
1

#θ θ θ θ= 1=

86. Show that :
cosec tan sin sin90 90º º2 2 2θ θ θ θ− − = + −^ ^h h

�Ans  :�  [Board Term-1 2013]

 cosec tan 90º2 2θ θ− −^ h

  cosec cot2 2θ θ= −

  
sin sin

cos1
2 2

2

θ θ
θ= −

  
sin
cos1
2

2

θ
θ= −  

sin
sin

2

2

θ
θ=

  1=

  sin cos2 2θ θ= +

  sin sin 90º2 2θ θ= + −^ h

   Hence Proved

87. Prove that : 
cosec
cosec

cosec
cosec

1 1

2 2

θ
θ

θ
θ

− − +  sec2 2θ =

�Ans  :�  [Board Term-1 2013]

We have 

 
cosec
cosec

cosec
cosec cosec1 1 1

1
1

1
sin sin

2 2
2

1 1θ
θ

θ
θ θ− − + =

−
−

+θ θ
; E  

  cosec sin
sin

sin
sin

1 1
2θ θ

θ
θ

θ= − − +: D
  

sin
sin sin sin

sin sin1
1 1
1 1

2θ
θ θ θ

θ θ
= − +

+ − −

^ ^

^ ^

h h

h h> H
  sin sin

sin1
1
2

2θ θ
θ=

−; E
  

cos
sec2 22

2

θ
θ= =  Hence Proved

88. Prove that :

 
cosec cot sinA A A

1 1
- -  .

sin cosec cotA A A
1 1= − +

�Ans  :�  [Board Term-1 2011]

 
cosec cot sinA A A

1 1
- -  

sin cosec cotA A A
1 1= − +

 
cosec cot cosec cotA A A A

1 1
− + +  

sin sinA A
1 1= +

  
cosec cot cosec cotA A A A

1 1
− + +  

sinA
2=

cosec cot cosec cot
cosec cot cosec cot

A A A a
A A A A

− +
+ + −

^ ^h
 
sinA
2=

 
cosec cot

cosec
A A

A2
2 2-

 
sinA
2=

 1
2 sinA
1

 
sinA
2=

 
sinA
2  

sinA
2=  Hence Proved.

89. If sec x x4
1θ = +  prove that sec tan x2θ θ+ =  or, x2

1

�Ans  :�  [Board Term-1 2011]

We have sec θ  x x4
1= +  (1)

Squaring both side we have

 sec2θ  x x x x
2 4
1

16
12
2= + +

 tan1 2θ +  x
x2

1
16
12
2= + +

 tan2θ  x
x2

1
16
1 12
2= + + −

  x
x2

1
16
12
2= − +

  x x x x
2 4
1

16
12
2= − +

 tan2θ  x x4
1 2

= −b l

Taking square root both sides we obtain

 tan θ  x x4
1!= −b l

Now tan θ  x x4
1= −  (2)

or tan θ  x x x x4
1

4
1=− − =− +b l  (3)

Adding (1) and (2) we have
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 tan secθ θ+  x2=

Adding (1) and (3) we have

 sec tanθ θ+  x x x4
1

4
1

2
1= + =  Hence proved.

90. Prove that : sin cos
sin cos

sin cos
sin cos

θ θ
θ θ

θ θ
θ θ

+
− + −

+  
sin2 1
2
2θ 

=
−

�Ans  :�  [Board Term-1 2011]

 LHS sin cos
sin cos

sin cos
sin cos

θ θ
θ θ

θ θ
θ θ= +

− + −
+

  
sin cos

sin cos sin cos
2 2

2 2

θ θ
θ θ θ θ

=
−

− + +^ ^h h

sin sin
sin cos sin cos sin cos sin cos

1
2 2

2 2

2 2 2 2

θ θ
θ θ θ θ θ θ θ θ

=
− −

+ − + + +

^

^ ^

h

h h

  
sin sin1

1 1
2 2θ θ

=
− +

+

  
sin2 1
2
2θ 

=
−

 = RHS

Hence Proved.

91. If sin cos sin cosx y3 3θ θ θ θ+ =  and ,sin cosx yθ θ=  
prove that .x y 12 2+ =
�Ans  :�  [Board Term-1 2011]

We have sin cosx y3 3θ θ+  sin cosθ θ=  (1)

and sinx θ  cosy θ =

or, x  sin
cosy

θ
θ=  (2)

Eliminating x  from equation (1) and (2) we obtain,

 
sin
cos sin cosy y3 3

θ
θ θ θ+  sin cosθ θ=

 cos sin cosy y2 3θ θ θ+  sin cosθ θ=

 [ ]cos sin cosy 2 2θ θ θ+  sin cosθ θ=

 ( )sin cosy 2 2θ θ+  sin θ =

 y  sin θ =  ...(3)

Substituting this value of y  in equation (2) we have,

 x  cos θ =  (4)

Squaring and adding equation (3) and (4), we get

 x y2 2+  cos sin 12 2θ θ= + =  Hence Proved.

92. Prove that 
cos sin
cos sin

cos sin
cos sin 2

3 3 3 3

θ θ
θ θ

θ θ
θ θ

+
+ + −

− =
�Ans  :�  [Board Term-1 2011]

 X  
cos sin
cos sin3 3

θ θ
θ θ= +

+

  
cos sin

cos sin cos sin sin cos2 2

θ θ
θ θ θ θ θ θ

= +
+ + −

^

^ ^

h

h h

  sin cos1 θ θ= −^ h

 Y  
cos sin
cos sin3 3

θ θ
θ θ= −

−

  cos sin
cos sin cos sin sin cos2 2

θ θ
θ θ θ θ θ θ

= −
− + +

^

^ ^

h

h h

  sin cos1 θ θ= +^ h

Now given expression

 X Y+  
cos sin
cos sin

cos sin
cos sin3 3 3 3

θ θ
θ θ

θ θ
θ θ= +

+ + −
−

  sin cos sin cos1 1θ θ θ θ= − + +^ ^h h

  sin cos sin cos2 θ θ θ θ= − +

  2=  = RHS Hence Proved.

93. Express : ,sin tanA A and cosecA in terms of .secA
�Ans  :�  [Board Term-1 2011]

(1) sin cosA A2 2+  1=

 sinA cos A1 2= −

  
sec A

1 1
2= −

  
sec
sec

sec
sec

A
A

A
A1 1

2

2 2

= − = −

(2) tanA 
cos
sin sin sec

A
A A A= =  

 

   
sec
sec sec

A
A A12

#= −

  sec A 12= −

(3) cosecA 
sin sec

sec
A A

A1
12

= =
−

94. If sin cos 2θ θ+ = , then evaluate .tan cotθ θ+
�Ans  :�  [Board SQP 2018]

We have  sin cosθ θ+  2=

Squaring both sides, we get

 sin cos 2θ θ+^ h  2
2= ^ h

 sin cos sin cos22 2θ θ θ θ+ +  2=

 sin cos1 2 θ θ+  2=
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 sin cos2 q q 2 1 1− =

 
sin cos
1
q q  2=

Now, tan cotθ θ+  cos
sin

sin
cos

θ
θ

θ
θ= +

  
cos sin
sin cos2 2

θ θ
θ θ= +

  cos sin
1
θ θ=  2=

fouER mHERRKE  uTEPIonE�

95. If sin cos 3θ θ+ = , then prove that tan cot 1θ θ+ =
.
�Ans  :�  [Board 2020 Delhi Standard]

We have sin cosθ θ+  3=

Squaring both the sides, we get

 ( )sin cos 2θ θ+  ( )3 2=

 sin cos sin cos22 2θ θ θ θ+ +  3=

 sin cos1 2 θ θ+  3=

 sin cos2 q q 3 1= −  2=

 sin cosq q 1=  ...(1)

Now tan cotθ θ+  cos
sin

sin
cos

θ
θ

θ
θ= +

  
sin cos
sin cos2 2

θ θ
θ θ= +  

or tan cotθ θ+  sin cos
1

θ θ=

Substituting the value of sin cosq q from equation (1) 
we have

 tan cotθ θ+  1
1=  1=  

Hence, tan cotθ θ+  1=

96. If ,sec x x x4
1 0!θ = +  find sec tanθ θ+^ h.

�Ans  :�  [Board 2019 Delhi]

We have sec θ  x x4
1= +  ...(1)

Since, tan2θ  sec 12θ = −

Substituting value of sec θ  we have

 tan2θ  

x x4
1 1

2

= + −c m  

  x x
x

x4
2

16
1 12
2= + + −

  x
x16
1

2
12

2= + −

  x x4
1 2

= −c m

 tan θ  x x4
1!= −e o

When sec θ  x x4
1= +  and tan θ  x x4

1= −  we have

 sec tanθ θ+  x x x x4
1

4
1= + + −c cm m x2=

When sec θ  x x4
1= +  and tan θ  x x4

1=− −c m we have

 sec tanθ θ+  x x x x4
1

4
1= + + − −c cm m' 1

  x x x x4
1

4
1= + − +

  x4
2=  x2

1=

97. If sinA 4
3=  calculate secA.

�Ans  :�  [Board 2019 OD]

We have sinA 4
3=

Now cos A2  sin A1 2= −

 cos A2  1 4
3 2= − b l  1 16

9= −  16
7=

 cosA 4
7=

Thus secA 
cosA
1

7
4= =

98. Prove that: cot
tan

tan
cot sec cosec1 1 1θ

θ
θ

θ θ θ− + − = +
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�Ans  :�  [Board 2019 OD]

 cot
tan

tan
cot

1 1θ
θ

θ
θ

− + −  tan
tan1 1

tan

tan
1

1θ
θ=

−
+ −

θ

θ

  
( )tan

tan
tan tan1 1

12

θ
θ

θ θ
= − +

−

  
( )tan

tan
tan tan1 1

12

θ
θ

θ θ
= − −

−

  
( )tan tan
tan

1
13

θ θ
θ=

−
−

  
( )

( )( )
tan tan

tan tan tan
1

1 12

θ θ
θ θ θ

=
−

− + +

  
tan

tan tan12

θ
θ θ= + +

  tan cot 1θ θ= + +

  cos
sin

sin
cos 1θ

θ
θ
θ= + +

  
sin cos
sin cos 1

2 2

θ θ
θ θ= + +

  sin cos
1 1θ θ= +

  cosec sec 1θ θ= +

  sec cosec1 θ θ= +  Hence Proved

99. Prove that: cot cosec
sin

cot cosec
sin2θ θ

θ
θ θ

θ
+ = + −

�Ans  :�  [Board 2019 OD]

 LHS cot cosec
sin

θ θ
θ= +

  sin
sin
cos

sin
1

θ =
+θ

θ
θ

 
cos
sin

1

2

θ
θ= +

  
cos
cos
1

1 2

θ
θ= +

−  
( )( )

cos
cos cos

1
1 1

θ
θ θ

= +
− +

  cos1 θ = −  ...(1)

Now, RHS cot cosec
sin2 θ θ

θ= + −

  sin2
sin
cos

sin
1

θ = +
−θ

θ
θ

 
cos
sin2 1

2

θ
θ= + − 

  
cos
cos2 1

1 2

θ
θ+ −

−  
( )
( )
cos
cos

2
1
12

θ
θ

= −
−
−

  
( )( )

cos
cos cos

2 1
1 1

θ
θ θ

= − −
− +

  ( )cos2 1θ = − +  cos1 θ = −

  = LHS Hence Proved

100. Find A and B  if sin A B2 2
3+ =^ h  and 

cos A B4 0+ =^ h , where A and B  are acute angles.
�Ans  :�  [Board 2019 OD]

We have sin A B2+^ h 2
3=

 sin A B2+^ h sin60= c sin60 2
3=c_ i

 A B2+  60= c ...(1)

Also, given cos A B4+^ h 0=

 cos A B4+^ h cos90= c cos90 0=c] g

 A B4+  90= c ...(2)

Subtracting equation (2) from equation (1) we get

 B2-  30=− c &  B  15= c

From equation (1) we have

 A 2 15+ c^ h 60= c

 A 60 30= −c c 

30= c

Hence angle A 30= c and angle B 15= c.

101. If  tan4 3θ = , evaluate sin cos
sin cos
4 1
4 1

θ θ
θ θ

+ −
− +

b l

�Ans  :�  [Board 2018]

We have tan4 θ  3=  & tan θ  4
3=

We know very well that if tan θ  4
3= , then

 sin θ  5
3=  and cos θ  5

4=

Substituting above values in given expression,

 
sin cos
sin cos
4 1
4 1

θ θ
θ θ

+ −
− +  

4 1
4 1

5
3

5
4

5
3

5
4

#

#=
+ −
− +

 11
13=

102. Evaluate : 
º º º º º º º ºtan sin cos sin tan tan cos sin30 30 60 90 60 2 45 0 902 2 2 2+ −

�Ans  :�  [Board Term-1 2015]

º º º º º º º ºtan sin cos sin tan tan cos sin30 30 60 90 60 2 45 0 902 2 2 2+ −

3
1

2
1
2
1 1 3 2 1 1 1

2
2 2 2

# # # # # #= + −c ^ ^m h h
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3
1

2
1
2
1 3 2# #= + −

6
1
2
3 2 6

1 9 12= + − = + −  6
2

3
1=− =−

103. Given that 

,tan
tan tan

tan tanA B
A B

A B
1

+ = −
+

^ h  

find the values of tan75º and tan90º by taking 
suitable values of A and .B
�Ans  :�  [Board Term-1 2012, NCERT]

We have tan A B+^ h tan tan
tan tan

A B
A B

1
= −

+

(i) tan75º tan 45 30º º= +^ h

  tan tan
tan tan
1 45 30
45 30

º º
º º= −

+

  
1

1

3
1
3
1

=
−
+

 
3 1
3 1=

−
+

  
3 1 3 1

3 1 3 1
=

− +

+ +

^ ^

^ ^

h h

h h

  
3 1

3 2 3 1
2 2

=
−

+ +
^ ^h h

 2
4 2 3= +

  2 3= +

Hence tan75 2 3º = +

(ii) tan 90º tan 60 30º º= +^ h

  tan tan
tan tan
1 60 30
60 30

º º
º º= −

+

  
1 3

3

3
1

3
1

#
=

−

+
 0

3
3 1

=

+

Hence, tan90º 3=

104. Evaluate :

 º º º º ºsin cos tan sin cos30 45 4 30 2
1 90 2 90 24

12 2 2 2+ + − +  

�Ans  :�  [Board Term-1 2013]

º º º º ºsin cos tan sin cos30 45 4 30 2
1 90 2 90 24

12 2 2 2+ + − +

  2
1

2
1 4

3
1

2
1 1 2 0 24

12 2 2
2#= + + − +b c c ^ ^l m m h h

  4
1
2
1 4 3

1
2
1
24
1= + + +b bl l  8

1
3
4
2
1
24
1= + + +

  24
3 32 12 1= + + +  24

48 2= =

105. Evaluate : sin cos cos sin4 30 60 3 45 90º º º4 4 2 2+ − −^ ^h h

�Ans  :�  [Board Term-1 2013]

sin cos cos sin4 30 60 3 45 90º º º4 4 2 2+ − −^ ^h h

  4 2
1

2
1 3

2
1 1

4 4 2
2= + − −b b c ^l l m h; =E G

  4 16
1
16
1 3 2

1 1= + − −: :D D
  4 16

2 3 2
1= − −b bl l 2

1
2
3= +  2

4 2= =

106. If ,tan sec15 4 232 2θ θ+ =  then find the value of 
sec cosec sin2 2θ θ θ+ −^ h .

�Ans  :�  [Board Term-1 2012]

We have tan sec15 42 2θ θ+  23=

 tan tan15 4 12 2θ θ+ +^ h 23=

 tan tan15 4 42 2θ θ+ +  23=

 tan19 2θ  19=

 tan θ  tan1 45º= =

Thus θ  45º=

Now, sec cosec sin2 2θ θ θ+ −^ h

  sec cosec sin45 45 45º º º2 2= + −^ h

  2 2
2
12 2

= + −^ ch m

  2 2 2
12= −^ h  8 2

1
2
15= − =

107. If cot cot3 4 3 02θ θ− + = , then find the value of 
.cot tan2 2θ θ+

�Ans  :�  [Board Term-1 2012]

We have cot cot3 4 32θ θ− +  0=

Let cot xθ = , then we have

 x x3 4 32− +  0=

 x x x3 3 32− − +  0=

 x x3 3 1- -^ ^h h 0=

 x  3=  or 
3
1

Thus cot θ  3=  or cot
3
1θ =

Therefore θ  30º=  or 60ºθ =

If θ  ,30º=  then
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 cot tan30 30º º2 2+  3
3
12 2

= +^ ch m

  3 3
1

3
10= + =

If θ ,60º=  then 

 º ºcot tan60 602 2+  
3
1 3

2 2= +c ^m h

  .3
1 3 3

10= + =

108. Evaluate the following :

 
sin cos

cos sec tan
30 45

2 60 3 30 2 45
º º

º º º
2 2

2 2 2

+
+ −

�Ans  :�  [Board Term-1 2012]

sin cos
cos sec tan

30 45
2 60 3 30 2 45 2 3 2 1

º º
º º º
2 2

2 2 2

2
1 2

2
1 2

2
1 2

3
2 2 2

+
+ − =

+

+ −

^ `

^ ` ^

h j

h j h
 

  
2 3 2 1

2
1 2

2
1 2

2
1 2

3
2 2 2

=
+

+ −

^ _

^ _ ^

h i

h i h

  4 2

4
1

2
1

4
2

=
+

+ −  3
10=

109. Prove that :  cot
tan

tan
cot

1 1θ
θ

θ
θ

− + −  .tan cot1 θ θ= + +

�Ans  :�  [Board Term-1 2012]

 cot
tan

tan
cot

1 1θ
θ

θ
θ

− + −  tan
tan1 1

tan

tan
1

1θ
θ=

−
+ −

θ

θ

  
tan
tan

tan tan1 1
12

θ
θ

θ θ= − + −^ h

  
tan
tan

tan tan1 1
12

θ
θ

θ θ= − − −^ h

  
tan tan
tan

1
13

θ θ
θ= −

−
^ h

  tan tan
tan tan tan

1
1 12

θ θ
θ θ θ

= −
− + +

^ ^

^ ^

h h

h h

  
tan

tan tan 12

θ
θ θ= + +

  tan cot1θ θ= + +

   Hence Proved.

110. In an acute angled triangle ABC  if sin A B C 2
1+ − =^ h  

and cos B C A
2
1+ − =^ h  find ,A B+ +  and C+ .

�Ans  :�  [Board Term-1 2012]

We have sin A B C+ −^ h sin2
1 30º= =

 A B C+ −  30º=  ...(1)

and cos B C A+ −^ h cos
2
1 45º= =

 B C A+ −  45º=  ...(2)

Adding equation (1) and (2), we get

 B2  75º=  & B  .37 5º=

Subtracting equation (2) from equation (1) we get,

 A C2 -^ h º15=−

 A C-  . º7 5=−  ...(3)

Now A B C+ +  180º=

 A C+  . . º180 37 5 142 5c c= − =  ...(4)

Adding equation (3) and (4), we have

 A2  135º=  & A .67 5º=

and, C  75º=

Hence, A+  . º, . º,B C67 5 37 5 75º+ += = =

111. Prove that ,b x a y a b2 2 2 2 2 2− =  if :
(1) , ,sec tanx a y bθ θ= =  or
(2) ,cosec cotx a y bθ θ= =
�Ans  :�  [Board Term-1 2015]

(1) We have , ,sec tanx a y bθ θ= =

 
a
x

2

2

 ,sec2θ =  tan
b
y
2

2
2θ =

or, 
a
x

b
y

2

2

2

2

-  sec tan 12 2θ θ= − =

Thus b x a y2 2 2 2-  a b2 2=  Hence Proved

(ii) We have ,cosec cotx a y bθ θ= =

 
a
x

2

2

 ,cosec2θ =  
b
y

2

2

 cot2θ =

 
a
x

b
y

2

2

2

2

-  cosec cot 12θ θ= − =

Thus  b x a y2 2 2 2-  a b2 2=  Hence Proved

112. If ,cosec cot cot2θ θ θ− =  then prove that 
.cosec cot cosec2θ θ θ+ =

�Ans  :�  [Board Term-1 2015]

We have cosec cotθ θ−  cot2 θ =

Squaring both sides we have

 cosec cot cosec cot22 2θ θ θ θ+ −  cot2 2θ =
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 cosec cot2 2θ θ−  cosec cot2 θ θ=

 cosec cot cosec cotθ θ θ θ+ −^ ^h h cosec cot2 θ θ=

   cosec cot cot2q q q− =_ i

 cosec cot cot2θ θ θ+^ h  cosec cot2 θ θ=

 cosec cotθ θ+  cosec2 θ =

Hence Proved.

 

113. Prove that :

 
cos sin
cot sin

cos sin
tan cos

2

3 3

2

3 3

θ θ
θ θ

θ θ
θ θ

+
+

+^ ^h h
 cosec sec
sec cosec 1

θ θ
θ θ= +

−

�Ans  :�  [Board Term-1 2015]

cos sin
cot sin

cos sin
tan cos

2

3 3

2

3 3

θ θ
θ θ

θ θ
θ θ

+
+

+^ ^h h

  
cos sin

sin
cos sin

cos
sin
cos

cos
sin

2

3

2

3
3

3

3

3

# #
θ θ

θ
θ θ

θ
=

+
+

+
θ
θ

θ
θ

^ ^h

  
cos sin
cos

cos sin
sin

2

3

2

3

θ θ
θ

θ θ
θ=

+
+

+^ ^h h

  
cos sin

cos sin cos sin sin cos
2

2 2

θ θ
θ θ θ θ θ θ

=
+

+ + −

^

^ ^

h

h h

  cos sin
sin cos1
θ θ

θ θ= +
−  

cos sin
cos

cos sin
sin

cos sin cos sin
sin cos1

=
+
−

θ θ
θ

θ θ
θ

θ θ θ θ
θ θ

  cosec sec
cosec sec 1

θ θ
θ θ= +

−  Hence Proved

114. Prove that : sec
sec

sec
sec

1
1

1
1

θ
θ

θ
θ

+
− + −

+  .cosec2 θ =

�Ans  :�  [Board Terim-1, 2012, Set-9]

 sec
sec

sec
sec

1
1

1
1

θ
θ

θ
θ

+
− + −

+  
sec sec

sec sec

1 1

1 1

θ θ

θ θ
=

+ −

− + +

^ ^

^ ^

h h

h h

  
sec
sec

tan
sec

tan
sec

1
2 2 2
2 2θ

θ
θ

θ
θ
θ=

−
= =

  cos sin
cos2 1

# #θ θ
θ=

  sin2 1
# θ =

  cosec2 θ =  Hence Proved

115. Prove that : 
tan sin
tan sin

sec
sec

1
1

θ θ
θ θ

θ
θ

−
+ = −

+ .

�Ans  :�  [Board Term-1 2012]

We have tan sin
tan sin

θ θ
θ θ

−
+  

sin
sin

cos
sin
cos
sin

θ
θ

=
−
+

θ
θ
θ
θ

 

sin

sin

1

1

cos

cos
1

1

θ
θ

=
−
+

θ

θ

^

^

h

h

  sec
sec

1
1

θ
θ= −

+

Hence Proved.

116. Prove that : 
cosec
cosec

cosec
cosec sec

A
A

A
A A

1 1
2 2

− + + =

�Ans  :�  [Board Term-1 2012]

cosec
cosec

cosec
cosec

A
A

A
A

1 1− + +

  
cosec cosec

cosec cosec cosec cosec
A A

A A A A
1 1

2 2

= − +
+ + −
^ ^h h

  
cosec
cosec

cot
cosec

A
A

A
A

1
2 2

2

2

2

2

=
−

=

  
sin cos

sin
A A

A2

sin
cos
sin

A
A
A
2

2 2

2

2

2

2

#= =

  
cos

sec
A

A2 22
2= =  Hence Proved.

117. If ,cosec cot pθ θ+ =  then prove that .cos
p
p
1
1

2

2

θ =
+
−

�Ans  :�  [Board Term-1 2016

 
p
p
1
1

2

2

+
−  

cosec cot
cosec cot

1
1

2

2

θ θ
θ θ

=
+ +
+ −

^

^

h

h

  
cosec cot cosec cot
cosec cot cosec cot

2 1
2 1

2 2

2 2

θ θ θ θ
θ θ θ θ=

+ + +
+ + −

          
cosec cosec cosec cot

cot cot cosec cot
1 2 1

1 2 1
2 2

2 2

θ θ θ θ
θ θ θ θ=

+ − + +
+ + + −

  cosec cosec cot
cot cot cosec

2
2

θ θ θ
θ θ θ

= +
+

^

^

h

h

  sin
cos sin cos#θ

θ θ θ= =

118. If cos sina b mθ θ+ =  and ,sin cosa b nθ θ− =  prove 
that m n a b2 2 2 2+ = +
�Ans  :�  [Board Term-1 2012]

We have

 m2 cos sin cos sina ab b22 2 2 2θ θ θ θ= + +  ...(1)
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and, n2 sin sin cos cosa ab b22 2 2 2θ θ θ θ= − +  ...(2)

Adding equations (1) and (2) we get

 m n2 2+  cos sin cos sina b2 2 2 2 2 2θ θ θ θ= + + +^ ^h h

  a b1 12 2= +^ ^h h

  a b2 2= +

119. Prove that : 
tan
cos

sin cos
sin

1

2 3

θ
θ

θ θ
θ

− + −  .sin cos1 θ θ= +

�Ans  :�  [Board Term-1 2012]

  
tan
cos

sin cos
sin

1

2 3

θ
θ

θ θ
θ

− + −

  cos
sin cos
sin

1 cos
sin

2 3θ
θ θ

θ=
−

+ −
θ
θ

  
cos sin
cos

cos sin
sin3 3

θ θ
θ

θ θ
θ= − − −

  
cos sin
cos sin3 3

θ θ
θ θ= −

−

  cos sin
cos sin cos sin sin cos2 2

θ θ
θ θ θ θ θ θ

= −
− + +

^

^ ^

h

h h

  sin cos1 θ θ= +   Hence Proved

120. If cos sin pθ θ+ =  and ,sec cosec qθ θ+ =  prove that 
q p p1 22− =^ h

�Ans  :�  [Board Term-1 2012]

We have cos sin pθ θ+ =  and sec cosec qθ θ+ =

 q p 12-^ h [ ]sec cosec cos sin 12θ θ θ θ= + + −^ ^h h

  sec cosec cos sin sin cos2 12 2θ θ θ θ θ θ= + + + −^ ^h h

  [ ]sec cosec sin cos1 2 1θ θ θ θ= + + −^ h

  cos sin sin cos1 1 2θ θ θ θ= +b ^l h

  cos sin
sin cos sin cos2θ θ

θ θ θ θ= +
b l

  sin cos2 θ θ= +^ h p2=  Hence Proved.

121. If ,sin cos sin sinx r A C y r A C= =  and ,cosz r A=  
then prove that x y z r2 2 2 2+ + =
�Ans  :�  [Board Term-1 2012, Set-50]

Since, x2 sin cosr A C2 2 2=

 y2 sin sinr A C2 2 2=

and z2 cosr A2 2=

x y z2 2 2+ +  sin cos sin sin cosr A C r A C r A2 2 2 2 2 2 2 2= + +

  sin cos sin cosr A C C r A2 2 2 2 2 2= + +^ h

  sin cosr A r A2 2 2 2= +

  sin cosr A A2 2 2= +^ h 

  r2=  Hence Proved.

122. Prove that: sin
sin

sin
sin

1
1

1
1

θ
θ

θ
θ

−
+ + +

− sec2 θ = .
�Ans  :�  [Board Term-1 2012]

sin
sin

sin
sin

1
1

1
1

θ
θ

θ
θ

−
+ + +

−

 sin
sin

sin
sin

sin
sin

sin
sin

1
1

1
1

1
1

1
1

# #θ
θ

θ
θ

θ
θ

θ
θ

= −
+

+
+

+ +
−

−
−

^

^

^

^

^

^

^

^

h

h

h

h

h

h

h

h

 
sin

sin

sin

sin

1

1

1

1
2

2

2

2

θ
θ

θ
θ

=
−
+

+
−
−

^

^ ^

h

h h

  
cos

sin

cos

sin1 1
2

2

2

2

θ
θ

θ
θ

=
+

+
−^ ^h

  cos
sin

cos
sin1 1

θ
θ

θ
θ= + + −  cos

sin sin1 1
θ

θ θ= + + −

  cos
2

θ =  sec2 θ =  Hence Proved

123. Prove that 
.sin cos cos sin1 2 1 12θ θ θ θ− + = + −^ ^ ^h h h

�Ans  :�  [Board Term-1 2012]

sin cos1 2θ θ− +^ h

  sin cos sin sin cos cos1 2 2 22 2θ θ θ θ θ θ= + + − − +

  sin sin cos cos1 1 2 2 2θ θ θ θ= + − − +

  cos sin sin cos2 2 2 2θ θ θ θ= + − −

  cos sin cos2 1 2 1θ θ θ= + − +^ ^h

  cos sin1 2 2θ θ= + −^ ^h h

  cos sin2 1 1θ θ= + −^ ^h h Hence Proved

124. Prove that : tan sec
tan sec

1
1

θ θ
θ θ

− −
+ −  sec tanθ θ= +

�Ans  :�  [Board Term-1 2012]

tan sec
tan sec

1
1

θ θ
θ θ

− +
+ −

  tan sec
tan sec sec tan

1

2 2

θ θ
θ θ θ θ

= − +
+ − −^ ^h h

  tan sec
tan sec sec tan sec tan

1θ θ
θ θ θ θ θ θ

= − +
+ − − +^ ^ ^h h h
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( )

tan sec
tan sec sec tan

1
1

θ θ
θ θ θ θ

= − +
+ − +^ h

  tan secθ θ= +  Hence Proved

125. Prove that :
sin cosec cos sec tan cot cot72 2 2 2 2θ θ θ θ θ θ θ+ + + = + +^ ^h h  

�Ans  :�  [Board Term-1 2012]

sin cosec cos sec2θ θ θ θ+ + +^ ^h

 sin cosec sin cosec cos22 2 2θ θ θ θ θ= + + +

   sec cos sec22θ θ θ+ +

sin cos cosec sec2 22 2 2 2θ θ θ θ= + + + + +^ h

cot tan1 1 2 1 22 2θ θ= + + + + + +^ ^h h

tan cot7 2 2θ θ= + +  Hence Proved

126. If sin
c d
c
2 2

θ =
+

 and ,d 0>  find the value of cos θ   
 

and .tan θ 
�Ans  :�  [Board Term-1 2013]

We have sin θ  
c d
c

2 2
=

+

Now cos2θ  sin1 2θ = −

  
c d
c1
2 2

2= −
+b l

  
c d
c1 2 2

2

= −
+

  
c d
c d c

c d
d

2 2

2 2 2

2 2

2

=
+

+ − =
+

Thus cos θ  
c d
d

2 2
=

+

Again, tan θ  cos
sin

θ
θ=  

c d
d
c d
c

2 2

2 2

=

+

+  d
c=

Thus  tan θ  d
c=

127. If ,tan
5
1θ =

(1) Evaluate : 
cosec sec
cosec sec

2 2

2 2

θ θ
θ θ

+
−

(2) Verify the identity : sin cos 12 2θ θ+ =
�Ans  :�  [Board Term-1 2012]

We have tan θ  
5
1=

We draw the triangle as shown below and write all 

dimensions.

Now cot θ  tan
1

θ =  5=

 sin θ  
6
1=

 cos θ  
6
5=

(1) 
cosec sec
cosec sec

2 2

2 2

θ θ
θ θ

+
−   

cot tan
cot tan

1 1
1 1

2 2

2 2

θ θ
θ θ

=
+ + +
+ − +

^ ^

^ ^

h h

h h

  
cot tan
cot tan
2 2 2

2 2

θ θ
θ θ=

+ +
−

  
2 5

5
2

5
1 2

2
5
1 2

=
+ +

−^

^

^

`

h

h

h

j

  
2 5
5

5
1

5
1

=
+ +

−
 35 1
25 1

36
24

3
2= +

− = =
 

(2) sin cos2 2θ θ+  
6
1

6
52 2

= +c em o

  6
1
6
5
6
6= + =

  1=  Hence proved.

128. If ,sec tan pθ θ+ =  show that ,sec tan p
1θ θ− =  

Hence, find the values of cos θ  and .sin θ 
�Ans  :�  [Board Term-1 2015]

We have sec tanθ θ+  p=  (1)

Now p
1  

( )
( )

sec tan sec tan
sec tan1

#θ θ θ θ
θ θ

= + −
−

  
sec tan
sec tan sec tan2 2θ θ

θ θ θ θ=
−
− = −
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or p
1  sec tanθ θ= −  (2)

Solving  sec tanθ θ+  p=  and sec tan p
1θ θ− = ,

 sec θ  p p p
p

2
1 1

2
12

= + = +
b l

Thus cos θ  
p

p
1

2
2=
+

and  tan θ  p p p
p

2
1 1

2
12

= − = −
b l

and sin θ  tan cosθ θ=  
p
p
1
1

2

2

=
+
−

129. Prove that : cosec cot sec
sec

1
12θ θ θ

θ+ = −
+

^ h

�Ans  :�  

 cosec cot 2θ θ+^ h  .cosec cot cosec cot22 2θ θ θ θ= + +

  sin sin
cos

sin sin
cos1 2 12 2 # #θ θ

θ
θ θ

θ= + +b bl l

  
sin sin

cos
sin
cos1 2

2 2

2

2θ θ
θ

θ
θ= + +

  
sin

cos cos1 2
2

2

θ
θ θ= + +  

cos

cos

1

1
2

2

θ
θ

=
−
+^ h

  cos cos
cos cos

1 1
1 1

θ θ
θ θ

= + −
+ +

^ ^

^ ^

h h

h h

  cos
cos

1
1

θ
θ= −

+  
1
1

sec

sec
1

1

=
−
+

θ

θ

  sec
sec

1
1

θ
θ= −

+  Hence Prove.

130. Prove that :
sin sec cos cosec sec cosecA A A A A A12 2 2+ + + = +^ ^ ^h h h

�Ans  :�  [Board Term-1 2012]

LHS sin sec cos cosecA A A A2 2= + + +^ ^h h

  sin
cos

cos
sin

A
A

A
A

1 12 2
= + + +b bl l

  sin
cos cos

sin cosA
A A

A A1 22
2

2= + + + +

   
sin sin

cos
A A

A1 22+ +

  sin cos
sin cos

A A
A A
1 12 2
2 2= + + + +

   
cos
sin

sin
cos

A
A

A
A2+ +b l

  
sin cos
sin cos

sin cos
sin cos

A A
A A

A A
A A1 22 2

2 2 2 2

= + + + +
c m

  
sin cos sin cosA A A A

1 1 2
2 2= + +

  
sin cosA A

1 1 2
= +b l

  sec cosecA A1 2= +^ h  Hence Proved

131. If sec tan sec tan sec tanA A B B C C+ + +^ ^ ^h h h

 sec tan sec tan sec tanA A B B C C= − − −^ ^ ^h h h

Prove that each of the side is equal to 1! .
�Ans  :�  [Board Term-1 2012]

We have

sec tan sec tan sec tanA A B B C C+ + +^ ^ ^h h h

sec tan sec tan sec tanA A B B C C= − − −^ ^ ^h h h

Multiply both sides by

sec tan sec tan sec tanA A B B C C- - -^ ^ ^h h h

or, sec tan sec tan sec tanA A B B C C #+ + +^ ^ ^h h h

sec tan sec tan sec tanA A B B C C- - -^ ^ ^h h h

sec tan sec tan sec tanA A B B C C2 2 2= − − −^ ^ ^h h h

or, sec tan sec tan sec tanA A B B C C2 2 2 2 2 2- - -^ ^ ^h h h

sec tan sec tan sec tanA A A B C C2 2 2= − − −^ ^ ^h h h

or, sec tan sec tan sec tanA A B B C C1 2= − − −^ ^ ^h h h8 B
or, sec tan sec tan sec tanA A B B C C 1!− − + =^ ^ ^h h h

132. If ,sin4 3θ =  find the value of x  if 

sec
cosec cot cot cosx1

2 7
2

2 2

θ
θ θ θ θ

−
− + = +

�Ans  :�  [Board Term-1 2012]

We have sin θ  4
3=

or, sin2θ  16
9=

Since sin cos2 2θ +  1= , we have

 cos2θ  sin1 2θ = −  1 16
9

16
7= − =

 cos θ  4
7=

and  tan θ  cos
sin

θ
θ=  

7
3

4
7
4
3

= =

Thus 
sec

cosec cot cot cosx1
2 7

2

2 2

θ
θ θ θ θ

−
− + = +
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tan
1 2 3

7
2 #θ 

+  x
7

4
7= +

 tan
1

3
2 7

θ +  x
7

4
7= +

 3
7

3
2 7

4
7+ −  x

7=

 4
4 7 7-  x

7=

 4
3 7  x

7=

Thus x  3
4=

133. Prove that sec cosec2 2θ θ+  can never be less than 2.
�Ans  :�  [Board-Term 1 2011]

Let sec cosec x2 2θ θ+ =

 tan cot1 12 2θ θ+ + +  x=

 tan cot2 2 2θ θ+ +  x=

 tan cot2 2 2θ θ+ +  x=

 tan 02 $θ  and cot 02 $θ 

Thus x  2>

Thus  sec cosec2 2θ θ+  2>

Hence sec cosec2 2θ θ+  can never be less than 2.

134. (a) Solve for φ , if tan5 1φ =

(b) Solve for φ , if cos
sin

sin
cos

1
1 4φ

φ
φ

φ
+ + + =

�Ans  :�

(a) tan5φ  1=

 tan5φ  tan45º=

 5φ  45º=

Thus φ  9º=

(b) cos
sin

sin
cos

1
1

φ
φ

φ
φ

+ + +  4=

 sin cos
sin cos

1
12 2

φ φ
φ θ

+
+ +

^

^

h

h
 4=

 sin sin cos
sin cos cos1 22 2

φ φ φ
φ φ φ

+
+ + +  4=

 sin cos
sin cos cos

1
1 22 2

φ φ
φ φ φ

+
+ + +

^ h
 4=

 sin cos
cos

1
2 2
φ φ

φ
+

+
^ h

 4=

 sin cos
cos
1

2 1
φ φ

φ
+

+

^

^

h

h
 4=

 sin
2

φ  4=

 sinφ  2
1=

 sinφ  sin30c=

Thus φ  30º=

135. If tan sinA A m+ =  and ,tan sinA A n− =  show 
that m n mn42 2− = .
�Ans  :�  [Board-Term 1 2009

We have tan sinA A+  m=

and tan sinA A-  n=

m n2 2-  tan sin tan sinA A A A2 2= + − −^ ^h h

  tan sin sin tanA A A A22 2= + +^ h

   tan sin sin tanA A A A22 2− + −^ h

  tan sin sin tanA A A A22 2= + +

   tan sin sin tanA A A A22 2− − +

  sin tanA A4=

 mn4  tan sin tan sinA A A A4= + −^ ^h h

  tan sinA A4 2 2= −

  
cos
sin sin

A
A A4 2

2
2= −

  
cos

sin sin cos
A

A A A4 2

2 2 2

= −

  
cos

sin cos
A

A A
4

1
2

2 2

=
−^ h

  
cos

sin sin
A

A A4 2

2 2
#=

  
cos

sin sin
A

A A4 #=

  sin
cos
sinA

A
A4 #=

  sin tanA A4=

Thus m n2 2-  mn4=  Hence Proved

136. If cos
cos mβ

α =  and ,sin
cos nβ

α =  show that 
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.cosm n n2 2 2 2β + =^ h

�Ans  :�  [Board-Term 1 2010]

We have cos
cos

β
α  m=  and sin

cos nβ
α =

 m2 
cos
cos

2

2

β
α=  and 

sin
cosn2 2

2

β
α=

 cosm n2 2 2β +^ h  
cos
cos

sin
cos cos2

2

2

2
2

β
α

β
α β= += G

  cos
cos sin

cos1 12
2 2

2α
β β

β= +; E
  cos

cos sin
sin cos cos2

2 2

2 2
2α

β β
β β β= +

  cos
cos sin

cos12
2 2

2α
β β

β= c m

  
sin
cos

2

2

β
α=

  n2=  Hence Proved.

137. If ,cosec cot7 3 7φ φ− =  prove that 
.cot cosec7 3 3φ φ− =

�Ans  :�

We have cosec cot7 3φ φ−  7=

 cosec7 7φ −  cot3 φ =

 cosec7 1φ −^ h cot3 φ =

 cosec cosec7 1 1φ φ− +^ ^h h cot cosec3 φ φ= +^ h

 cosec7 12φ −^ h cot cosec3 φ φ= +^ h

 cot7 2φ  cot cosecφ=

 

 

�

 

 

 

 sin
1

 1

 =
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