
Exercise – 8A 

1.

Sol: 

(i) 𝐿𝐻𝑆 = (1 − cos2 θ) 𝑐𝑜𝑠𝑒𝑐2𝜃

= sin2 𝜃  𝑐𝑜𝑠𝑒𝑐2𝜃  (∵ cos2 𝜃 + sin2 𝜃 = 1)

= 1

𝑐𝑜𝑠𝑒𝑐2𝜃
 ×𝑐𝑜𝑠𝑒𝑐2𝜃

= 1 
Hence, LHS = RHS 

(ii) 𝐿𝐻𝑆 = (1 + cot2 𝜃) sin2 𝜃

= 𝑐𝑜𝑠𝑒𝑐2𝜃 sin2 𝜃  (∵ 𝑐𝑜𝑠𝑒𝑐2 𝜃 − cot2 𝜃 = 1)

= 1

sin2 𝜃
× sin2 𝜃

= 1 
Hence, LHS = RHS 

2.

Sol: 

(i) 𝐿𝐻𝑆 = (sec2 𝜃 − 1) cot2 𝜃
= tan2 𝜃 × cot2 𝜃  (∵ 𝑠𝑒𝑐2𝜃 − tan2 𝜃 = 1)

= 1

cot2 𝜃
× cot2 𝜃

= 1 
= RHS 

(ii) 𝐿𝐻𝑆 = (sec2 𝜃 − 1)(𝑐𝑜𝑠𝑒𝑐2𝜃 − 1)
= tan2 𝜃× cot2 𝜃  (∵ sec2 𝜃 − tan2 𝜃 = 1𝑎𝑛𝑑 𝑐𝑜𝑠𝑒𝑐2 𝜃 − cot2 𝜃 = 1)

= tan2 𝜃×
1

tan2 𝜃

= 1 
=RHS 

(iii) 𝐿𝐻𝑆 = (1 − cos2 𝜃) sec2 𝜃
= sin2 𝜃 × sec2 𝜃   (∵ sin2 𝜃 + cos2 𝜃 = 1)

= sin2 𝜃×
1

cos2 𝜃

= sin2 𝜃

cos2 𝜃

= tan2 𝜃
= RHS 



3. 

Sol: 

(i) 𝐿𝐻𝑆 = sin2 𝜃 +
1

(1+tan2 𝜃)

= sin2 𝜃 +
1

sec2 𝜃
 (∵ sec2 𝜃 − tan2 𝜃 = 1)

= sin2 𝜃 + cos2 𝜃

= 1 
= RHS 

(ii)𝐿𝐻𝑆 =
1

(1+tan2 𝜃)
+

1

(1+cot2 𝜃)

= 1

sec2 𝜃 
+

1

𝑐𝑜𝑠𝑒𝑐2𝜃

= cos2 𝜃 + sin2 𝜃

= 1 
= RHS 

4. 

Sol: 

(i) 𝐿𝐻𝑆 = (1 + cos 𝜃) (1 − cos 𝜃) (1 + cot2 𝜃)

= (1 − cos2 𝜃)𝑐𝑜𝑠𝑒𝑐2𝜃

= sin2 𝜃 ×𝑐𝑜𝑠𝑒𝑐2𝜃

= sin2 𝜃 ×
1

sin2 𝜃

= 1 
= RHS 

(ii) 𝐿𝐻𝑆 = 𝑐𝑜𝑠𝑒𝑐𝜃(1 + cos 𝜃)(𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃)

= (𝑐𝑜𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃× cos 𝜃) (𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃) 

= (𝑐𝑜𝑠𝑒𝑐𝜃 +
1

sin 𝜃
 × cos 𝜃) (𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃) 

= (𝑐𝑜𝑠𝑒𝑐 𝜃 + cot 𝜃) (𝑐𝑜𝑠𝑒𝑐𝜃 − cot 𝜃) 

= 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃  (∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= 1 
= RHS 



5. 

Sol: 

(i) 𝐿𝐻𝑆 = cot2 𝜃 −
1

sin2 𝜃

= cos2 𝜃

sin2 𝜃
−

1

sin2 𝜃

= cos2 𝜃−1

sin2 𝜃

= −sin2 𝜃

sin2 𝜃

= -1 
=RHS 

(ii) 𝐿𝐻𝑆 = tan2 𝜃 −
1

cos2 𝜃

= sin2 𝜃

cos2 𝜃
−

1

cos2 𝜃

= sin2 𝜃−1

cos2 𝜃

= −cos2 𝜃

cos2 𝜃

= -1 
= RHS 

(iii) 𝐿𝐻𝑆 = cos2 𝜃 +
1

(1+cot2 𝜃)

= cos2 𝜃 +
1

𝑐𝑜𝑠𝑒𝑐2𝜃

= cos2 𝜃 + sin2 𝜃
=1 
= RHS 

6. 

Sol: 

𝐿𝐻𝑆 =
1

(1+sin 𝜃)
+

1

(1−sin 𝜃)

= (1−sin 𝜃)+(1+sin 𝜃)

(1+sin 𝜃) (1−sin 𝜃)

= 2

1−sin2 𝜃

= 2

2
cos 

= 2 sec2 𝜃
= RHS 



7.

Sol: 

(i) 𝐿𝐻𝑆 = sec 𝜃(1 − sin 𝜃) (sec 𝜃 + tan 𝜃)

= (sec 𝜃 − sec 𝜃 sin 𝜃) (sec 𝜃 + tan 𝜃) 
=(sec 𝜃 −

1

cos 𝜃
× sin 𝜃) (sec 𝜃 + tan 𝜃) 

= (sec 𝜃 − tan 𝜃) (sec 𝜃 + tan 𝜃) 
= sec2 𝜃 − tan2 𝜃

= 1 
= RHS 

(ii) 𝐿𝐻𝑆 = sin 𝜃(1 + tan 𝜃) + cos 𝜃(1 + cot 𝜃)

=sin 𝜃 + sin 𝜃×
sin 𝜃

cos 𝜃
+ cos 𝜃 + cos 𝜃× 

cos 𝜃

sin 𝜃

= cos 𝜃 sin2 𝜃+sin3 𝜃+cos2 𝜃 sin 𝜃+cos3 𝜃

cos 𝜃 sin 𝜃

= (sin3 𝜃+cos3 𝜃)+(cos 𝜃 sin2 𝜃+cos2 𝜃 sin 𝜃)

cos 𝜃 sin 𝜃

= (sin 𝜃+cos 𝜃)(sin2 𝜃−sin 𝜃 cos 𝜃+cos2 𝜃)+sin 𝜃 cos 𝜃(sin 𝜃+cos 𝜃)

cos 𝜃 sin 𝜃

= (sin 𝜃+cos 𝜃)(sin2 𝜃+cos2 𝜃−sin 𝜃 cos 𝜃+sin 𝜃 cos 𝜃)

cos 𝜃 sin 𝜃

= (sin 𝜃+cos 𝜃) (1)

cos 𝜃 sin 𝜃

= sin 𝜃

cos 𝜃 sin 𝜃
+

cos 𝜃

cos 𝜃 sin 𝜃

= 1

cos 𝜃
+

1

sin 𝜃

= sec 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃 
=RHS 

8. 

Sol: 

(i) 𝐿𝐻𝑆 = 1 +
cot2 𝜃

(1+𝑐𝑜𝑠𝑒𝑐𝜃)

= 1 +
(𝑐𝑜𝑠𝑒𝑐2𝜃−1)

(𝑐𝑜𝑠𝑒𝑐𝜃+1)
 (∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= 1 +
(𝑐𝑜𝑠𝑒𝑐𝜃+1)(𝑐𝑜𝑠𝑒𝑐 𝜃−1)

(𝑐𝑜𝑠𝑒𝑐 𝜃+1)

=1+(𝑐𝑜𝑠𝑒𝑐 𝜃 − 1) 
= 𝑐𝑜𝑠𝑒𝑐 𝜃 
= RHS



 

(ii) 𝐿𝐻𝑆 = 1 + tan2 𝜃

(1+sec 𝜃)

=1 +
(sec2 𝜃−1)

(sec 𝜃+1)

= 1 +
(sec 𝜃+1)(sec 𝜃−1)

(sec 𝜃+1)

=1 + (sec 𝜃 − 1) 
=sec 𝜃 
= RHS 

9. 

Sol: 

𝐿𝐻𝑆 =
(1+tan2 𝜃) cot 𝜃

𝑐𝑜𝑠𝑒𝑐2𝜃

=
sec2 𝜃 cot 𝜃

𝑐𝑜𝑠𝑒𝑐2𝜃

=
1

cos2 𝜃
×

cos 𝜃

sin 𝜃
1

sin2 𝜃

=
1

𝑐𝑜𝑠 𝜃𝑠𝑖𝑛𝜃
× 𝑠𝑖𝑛2 𝜃

=
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

= 𝑡𝑎𝑛 𝜃 

=RHS 
Hence, LHS = RHS 

10. 

Sol: 

LHS = 
tan2 𝜃

(1+tan2 𝜃)
+

cot2 𝜃

(1+cot2 𝜃)

= tan2 𝜃

sec2 𝜃
+

cot2 𝜃

𝑐𝑜𝑠𝑒𝑐2𝜃
 (∵ sec2 𝜃 − tan2 𝜃 = 1𝑎𝑛𝑑 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= 
sin2 𝜃

cos2 𝜃
1

cos2 𝜃

+
cos2 𝜃

sin2 𝜃
1

sin2 𝜃

= sin2 𝜃 + cos2 𝜃

= 1 
= RHS 

Hence, LHS = RHS 



11. 

Sol: 

LHS = sin 𝜃

(1+cos 𝜃)
+

(1+cos 𝜃)

sin 𝜃

= sin2 𝜃+(1+cos 𝜃)2

(1+cos 𝜃) sin 𝜃

= sin2 𝜃+1+cos2 𝜃+2 cos 𝜃

(1+cos 𝜃) sin 𝜃

= 1+1+2 cos 𝜃

(1+cos 𝜃) sin 𝜃

= 2+2 cos 𝜃

(1+cos 𝜃) sin 𝜃

= 2(1+cos 𝜃)

(1+cos 𝜃) sin 𝜃

= 2

sin 𝜃

= 2cosec 𝜃 
= RHS 

Hence, L.H.S = R.H.S. 

12. 

Sol: 

LHS = tan 𝜃

(1−cot 𝜃)
+

cot 𝜃

(1−tan 𝜃)

= tan 𝜃

(1−
cos 𝜃

sin 𝜃
)

+
cot 𝜃

(1−
sin 𝜃

cos 𝜃
)

= sin 𝜃 tan 𝜃

(sin 𝜃−cos 𝜃)
+

cos 𝜃 cot 𝜃

(cos 𝜃−sin 𝜃)

=
sin 𝜃×

sin 𝜃

cos 𝜃
−cos 𝜃×

cos 𝜃

sin 𝜃

(sin 𝜃−cos 𝜃)

= 
sin2 𝜃

cos 𝜃
−

cos2 𝜃

sin 𝜃

(sin 𝜃−cos 𝜃)

= sin3 𝜃−cos3 𝜃

cos 𝜃 sin 𝜃(sin 𝜃−cos 𝜃)

= (sin 𝜃−cos 𝜃)(sin2 𝜃+sin 𝜃 cos 𝜃+cos2 𝜃)

cos 𝜃 sin 𝜃(sin 𝜃−cos 𝜃)

= 1+sin 𝜃 cos 𝜃

cos 𝜃 sin 𝜃

= 1

cos 𝜃 sin 𝜃
+

sin 𝜃 cos 𝜃

cos 𝜃 sin 𝜃

= 1

cos 𝜃 sin 𝜃
+

sin 𝜃 cos 𝜃

cos 𝜃 sin 𝜃

= sec 𝜃𝑐𝑜𝑠𝑒𝑐 𝜃 + 1 
=1 + sec 𝜃𝑐𝑜𝑠𝑒𝑐 𝜃 
= RHS 



13. 

Sol: 

cos2 𝜃

(1−tan 𝜃)
+

sin3 𝜃

(sin 𝜃−cos 𝜃)
= (1 + sin 𝜃 cos 𝜃) 

𝐿𝐻𝑆 =
cos2 𝜃

(1−tan 𝜃)
+

sin3 𝜃

(sin 𝜃−cos 𝜃)

= cos2 𝜃

(1−
sin 𝜃

cos 𝜃)

+
sin3 𝜃

(sin 𝜃−cos 𝜃)

= cos3 𝜃

(cos 𝜃−sin 𝜃)
+

sin3 𝜃

(sin 𝜃−cos 𝜃)

= cos3 𝜃−sin3 𝜃

(cos 𝜃−sin 𝜃)

= (cos 𝜃−sin 𝜃)(cos2 𝜃+cos 𝜃𝑠𝑖𝑛+sin2 𝜃)

(cos 𝜃−sin 𝜃)

= (sin2 𝜃 + cos2 𝜃 + cos 𝜃 sin 𝜃)

= (1 + sin 𝜃 cos 𝜃) 
= RHS 

Hence, L.H.S = R.H.S. 

14. 

Sol: 

LHS = cos 𝜃

(1−tan 𝜃)
−

sin2 𝜃

(cos 𝜃−sin 𝜃)

= cos 𝜃

(1−
sin 𝜃

cos 𝜃
)

−
sin2 𝜃

(cos 𝜃−sin 𝜃)

= cos2 𝜃

(cos 𝜃−sin 𝜃)
−

sin2 𝜃

(cos 𝜃−sin 𝜃)

= cos2 𝜃−sin2 𝜃

(cos 𝜃−sin 𝜃)

= (cos 𝜃+sin 𝜃)(cos 𝜃−sin 𝜃)

(cos 𝜃−sin 𝜃)

= (cos 𝜃 + sin 𝜃) 
= RHS 

Hence, LHS = RHS 

Sol: 

𝐿𝐻𝑆 = (1 + tan2 𝜃) (1 + cot2 𝜃)

= sec2 𝜃. 𝑐𝑜𝑠𝑒𝑐2𝜃  (∵ sec2 𝜃 − tan2 𝜃 = 1  𝑎𝑛𝑑 𝑐𝑜𝑠𝑒𝑐2  − cot2 𝜃 = 1)

15.



= 1

cos2 𝜃.sin2 𝜃

= 1

(1−sin2 𝜃) sin2 𝜃

= 1

sin2 𝜃−sin4 𝜃

=RHS 
Hence, LHS = RHS 

16. 

Sol: 

𝐿𝐻𝑆 =
tan 𝜃

(1+tan2  𝜃 )2
+

cot 𝜃

(1+cot2 𝜃)2

= tan 𝜃

(sec2 𝜃)2 +
cot 𝜃

(𝑐𝑜𝑠𝑒𝑐2𝜃)2

= tan 𝜃

sec4 𝜃
+

cot 𝜃

𝑐𝑜𝑠𝑒𝑐4𝜃

= sin 𝜃

cos 𝜃
× cos4 𝜃 +

cos 𝜃

sin 𝜃
× sin4 𝜃

= sin 𝜃 cos3 𝜃 + cos 𝜃 sin3 𝜃

= sin 𝜃cos 𝜃(cos2 𝜃 + sin2 𝜃)

= sin 𝜃 cos 𝜃 
= RHS 

17.

Sol: 

(i) 𝐿𝐻𝑆 = sin6 𝜃 + cos6 𝜃

= (sin2 𝜃)3 + (cos2 𝜃)3

= (sin2 𝜃 + cos2 𝜃) (sin4 𝜃 − sin2 𝜃 cos2 𝜃 + cos4 𝜃)

= 1×{(sin2 𝜃)2 + 2 sin2 𝜃 cos2 𝜃 + (cos2 𝜃)2 − 3 sin2 𝜃 cos2 𝜃}

= (sin2 𝜃 + cos2 𝜃)2 − 3 sin2 𝜃 cos2 𝜃

= (1)2 − 3 sin2 𝜃 cos2 𝜃

= 1 − 3 sin2 𝜃 cos2 𝜃

= RHS 
Hence, LHS = RHS 
(ii)𝐿𝐻𝑆 = sin2 𝜃 + cos4 𝜃

= sin2 𝜃 + (cos2 𝜃)2

= sin2 𝜃 + (1 − sin2 𝜃)2

= sin2 𝜃 + 1 − 2 sin2 𝜃 + sin4 𝜃

= 1 − sin2 𝜃 + sin4 𝜃



= cos2 𝜃 + sin4 𝜃

= RHS 
Hence, LHS = RHS 
(iii) 𝐿𝐻𝑆 = 𝑐𝑜𝑠𝑒𝑐4𝜃 − 𝑐𝑜𝑠𝑒𝑐2𝜃

= 𝑐𝑜𝑠𝑒𝑐2𝜃(𝑐𝑜𝑠𝑒𝑐2𝜃 − 1)

= 𝑐𝑜𝑠𝑒𝑐2𝜃× cot2 𝜃        (∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= (1 + cot2 𝜃)× cot2 𝜃

= cot2 𝜃 + cot4 𝜃

= RHS 
Hence, LHS = RHS 

18. 

Sol: 

(i) 𝐿𝐻𝑆 =
1−tan2 𝜃

1+tan2 𝜃

= 
1−

sin2 𝜃

cos2 𝜃

1+
sin2 𝜃

cos2 𝜃

 

= cos2 𝜃−sin2 𝜃

cos2 𝜃+sin2 𝜃

= cos2 𝜃−sin2 𝜃

1

= cos2 𝜃 − sin2 𝜃

= RHS 

(ii) 𝐿𝐻𝑆 =
1−tan2 𝜃

cot2 𝜃−1

= 
1−

sin2 𝜃

cos2 𝜃
cos2 𝜃

sin2 𝜃
−1

= 
cos2 𝜃−sin2 𝜃

cos2 𝜃
cos2 𝜃−sin2 𝜃

sin2 𝜃

 

= sin2 𝜃

cos2 𝜃

= tan2 𝜃

= RHS 



19. 

Sol: 

(i) 𝐿𝐻𝑆 =
tan 𝜃

(sec 𝜃−1)
+

tan 𝜃

(sec 𝜃+1)

= tan 𝜃 {
sec 𝜃+1+sec 𝜃−1

(sec 𝜃−1)(sec 𝜃+1)
} 

= tan 𝜃 {
2 sec 𝜃

(sec2 𝜃−1)
} 

= tan 𝜃×
2 sec 𝜃

tan2 𝜃

= 2 sec 𝜃

tan 𝜃

= 2
1

cos 𝜃
sin 𝜃

cos 𝜃

= 2 1

sin 𝜃

= 2𝑐𝑜𝑠𝑒𝑐 𝜃 
= RHS 

Hence, LHS = RHS 

(ii) 𝐿𝐻𝑆 =
cot 𝜃

(𝑐𝑜𝑠𝑒𝑐 𝜃+1)
+

(𝑐𝑜𝑠𝑒𝑐𝜃+1)

cot 𝜃

= cot2 𝜃+(𝑐𝑜𝑠𝑒𝑐 𝜃+1)2

(𝑐𝑜𝑠𝑒𝑐 𝜃+1) cot 𝜃

= cot2 𝜃+𝑐𝑜𝑠𝑒𝑐2𝜃+2𝑐𝑜𝑠𝑒𝑐 𝜃+1

(𝑐𝑜𝑠𝑒𝑐 𝜃+1) cot 𝜃

= cot2 𝜃+𝑐𝑜𝑠𝑒𝑐2𝜃+2𝑐𝑜𝑠𝑒𝑐 𝜃+𝑐𝑜𝑠𝑒𝑐2𝜃−cot2 𝜃

(𝑐𝑜𝑠𝑒𝑐𝜃+1) cot 𝜃

= 2𝑐𝑜𝑠𝑒𝑐2𝜃+2𝑐𝑜𝑠𝑒𝑐 𝜃

(𝑐𝑜𝑠𝑒𝑐 𝜃+1) cot 𝜃

= 2𝑐𝑜𝑠𝑒𝑐𝜃(𝑐𝑜𝑠𝑒𝑐𝜃+1)

(𝑐𝑜𝑠𝑒𝑐𝜃+1) cot 𝜃

= 2𝑐𝑜𝑠𝑒𝑐𝜃

cot 𝜃

= 2×
1

sin 𝜃
×

sin 𝜃

cos 𝜃

= 2 sec 𝜃 
= RHS 

Hence, LHS = RHS 



20. 

Sol: 

(i)𝐿𝐻𝑆 =
sec 𝜃−1

sec 𝜃+1

= 
1

cos 𝜃
−1

1

cos 𝜃
+1

= 
1−cos 𝜃

cos 𝜃
1+cos 𝜃

cos 𝜃

= 1−cos 𝜃

1+cos 𝜃

= (1−cos 𝜃)(1+cos 𝜃)

(1+cos 𝜃)(1+cos 𝜃)

 

Dividing the numerator  and 
min 1 cosdeno ator by 

  
 

  = 1−cos2 𝜃

(1+cos 𝜃)2

= sin2 𝜃

(1+cos 𝜃)2

= RHS 

(ii) 𝐿𝐻𝑆 =
sec 𝜃−tan 𝜃

sec 𝜃+tan 𝜃

= 
1

cos 𝜃
−

sin 𝜃

cos 𝜃
1

cos 𝜃
+

sin 𝜃

cos 𝜃

= 
1−sin 𝜃

cos 𝜃
1+sin 𝜃

cos 𝜃

= 1−sin 𝜃

1+sin 𝜃

= (1−sin 𝜃)(1+sin 𝜃)

(1+sin 𝜃)(1+sin 𝜃)  

Dividing the numerator  and 
min 1 cosdeno ator by 

  
 

  

= (1−sin2 𝜃)

(1+sin 𝜃)2

= cos2 𝜃

(1+sin 𝜃)2

= RHS 



Sol: 

(i) 𝐿𝐻𝑆 =  √
1+sin 𝜃

1−sin 𝜃

= √(1+sin 𝜃)

(1−sin 𝜃)
×

(1+sin 𝜃)

(1+sin 𝜃)

= √(1+sin 𝜃)2

1−sin2 𝜃

= √(1+sin 𝜃)2

cos2 𝜃

= 1+sin 𝜃

cos 𝜃

= 1

cos 𝜃
+

sin 𝜃

cos 𝜃

= (sec 𝜃 + tan 𝜃) 
= RHS 

(ii) 𝐿𝐻𝑆 =  √
1−cos 𝜃

1+cos 𝜃

= √(1−cos 𝜃)

(1+cos 𝜃)
×

(1−cos 𝜃)

(1−cos 𝜃)

= √(1−cos 𝜃)2

1−cos2 𝜃

= √(1−cos 𝜃)2

sin2 𝜃

= 1−cos 𝜃

sin 𝜃

= 1

sin 𝜃
−

cos 𝜃

sin 𝜃

= (𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃) 
= RHS 

(iii) 𝐿𝐻𝑆 =  √
1+cos 𝜃

1−cos 𝜃
+ √

1−cos 𝜃

1+cos 𝜃

= √ (1+cos 𝜃)2

(1−cos 𝜃)(1+cos 𝜃)
+ √

(1−cos 𝜃)2

(1+cos 𝜃)(1−cos 𝜃)

= √(1+cos 𝜃)2

(1−cos2 𝜃)
+ √

(1−cos 𝜃)2

(1−cos2 𝜃)

= √(1+cos 𝜃)2

sin2 𝜃
+ √

(1−cos 𝜃)2

sin2 𝜃

= (1+cos 𝜃)

sin 𝜃
+

(1−cos 𝜃)

sin 𝜃

= 1+cos 𝜃+1−cos 𝜃

sin 𝜃

= 2

sin 𝜃

= 2cos ec  
= RHS 

21. 



22. 

Sol: 

𝐿𝐻𝑆 =
cos3 𝜃+sin3 𝜃

cos 𝜃+sin 𝜃
+

cos3 𝜃−sin3 𝜃

cos 𝜃−sin 𝜃

= (cos 𝜃+sin 𝜃)(cos2 𝜃−cos 𝜃 sin 𝜃+sin2 𝜃)

(cos 𝜃+sin 𝜃)
+

(cos 𝜃−sin 𝜃)(cos2 𝜃+cos 𝜃 sin 𝜃+sin2 𝜃)

(cos 𝜃−sin 𝜃)

= (cos2 𝜃 + sin2 𝜃 − cos 𝜃 sin 𝜃) + (cos2 𝜃 + sin2 𝜃 + cos 𝜃 sin 𝜃)

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

Hence, LHS = RHS 

23. 

Sol: 

𝐿𝐻𝑆 =
sin 𝜃

(cot 𝜃+𝑐𝑜𝑠𝑒𝑐 𝜃)
−

sin 𝜃

(cot 𝜃−𝑐𝑜𝑠𝑒𝑐 𝜃)

= sin 𝜃 {
(cot 𝜃−𝑐𝑜𝑠𝑒𝑐 𝜃)−(cot 𝜃+𝑐𝑜𝑠𝑒𝑐 𝜃)

(cot 𝜃+𝑐𝑜𝑠𝑒𝑐 𝜃)(cot 𝜃−𝑐𝑜𝑠𝑒𝑐 𝜃)
} 

= sin 𝜃 {
−2𝑐𝑜𝑠𝑒𝑐𝜃

−1
)     (∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= sin .2cos ec   
= sin 𝜃 ×2×

1

sin 𝜃

= 2 
= RHS 

24. 

Sol: 

(i) 𝐿𝐻𝑆 =
sin 𝜃−cos 𝜃

sin 𝜃+cos 𝜃
+

sin 𝜃+cos 𝜃

sin 𝜃−cos 𝜃

= (sin 𝜃−cos 𝜃)2+(sin 𝜃+cos 𝜃)2

(sin 𝜃+𝑐𝑜𝑠 𝜃)(sin 𝜃−cos 𝜃)

= sin2 𝜃+cos2 𝜃−2 sin 𝜃 cos 𝜃+sin2 𝜃+cos2 𝜃+2 sin 𝜃 cos 𝜃

sin2 𝜃−cos2 𝜃

= 1+1

sin2 𝜃−(1−sin2 𝜃) 
 (∵ sin2 𝜃 + cos2 𝜃 = 1)

= 2

sin2 𝜃−1+sin2 𝜃

= 2

sin2 𝜃−1

= RHS 



(ii) 𝐿𝐻𝑆 =
sin 𝜃+cos 𝜃

sin 𝜃−cos 𝜃
+

sin 𝜃−cos 𝜃

sin 𝜃+cos 𝜃

= (sin 𝜃+cos 𝜃)2+(sin 𝜃−cos 𝜃)2

(sin 𝜃−cos 𝜃)(sin 𝜃+cos 𝜃)

= sin2 𝜃+cos2 𝜃+2 sin 𝜃 cos 𝜃+sin2 𝜃+cos2𝜃−2 sin 𝜃 cos 𝜃

(sin2 𝜃−cos2 𝜃)

= 1+1

(1−cos2 𝜃)−cos2 𝜃
 (∵ sin2 𝜃 + cos2 𝜃 = 1)

= 2

1−2 cos2 𝜃

= RHS 

25. 

Sol: 

𝐿𝐻𝑆 =
1+cos 𝜃−sin2 𝜃

sin 𝜃(1+cos 𝜃)

= (1+cos 𝜃)−(1−cos2 𝜃)

sin 𝜃(1+cos 𝜃)

= cos 𝜃+cos2 𝜃

sin 𝜃(1+cos 𝜃)

= cos 𝜃(1+cos 𝜃)

sin 𝜃(1+cos 𝜃)

= cos 𝜃

sin 𝜃

= cot 𝜃 
= RHS 

Hence, L.H.S. = R.H.S. 

26. 

Sol: 

(i) Here, 𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃

𝑐𝑜𝑠𝑒𝑐𝜃−cot 𝜃

= (𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃)(𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃)

(𝑐𝑜𝑠𝑒𝑐𝜃−cot 𝜃)(𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃)

= (𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃)2

(𝑐𝑜𝑠𝑒𝑐2𝜃−cot2 𝜃)

= (𝑐𝑜𝑠𝑒𝑐𝜃+cot 𝜃)2

1

= (𝑐𝑜𝑠𝑒𝑐𝜃 + cot 𝜃)2

Again, (𝑐𝑜𝑠𝑒𝑐𝜃 + cot 𝜃)2

= 𝑐𝑜𝑠𝑒𝑐2𝜃 + cot2 𝜃 + 2𝑐𝑜𝑠𝑒𝑐𝜃 cot 𝜃



= 1 + cot2 𝜃 + cot2 𝜃 + 2𝑐𝑜𝑠𝑒𝑐𝜃 cot 𝜃    (∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − cot2 𝜃 = 1)

= 1 + 2 cot2 𝜃 + 2𝑐𝑜𝑠𝑒𝑐𝜃 cot 𝜃

(ii) Here, sec 𝜃+tan 𝜃

sec 𝜃−tan 𝜃

= (sec 𝜃+tan 𝜃)(sec 𝜃+tan 𝜃)

(sec 𝜃−tan 𝜃)(sec 𝜃+tan 𝜃)

= (sec 𝜃+tan 𝜃)2

sec2 𝜃−tan2 𝜃

= (sec 𝜃+tan 𝜃)2

1

= (sec 𝜃 + tan 𝜃)2

Again, (sec 𝜃 + tan 𝜃)2

= sec2 𝜃 + tan2 𝜃 + 2 sec 𝜃 tan 𝜃

= 1 + tan2 𝜃 + tan2 𝜃 + 2 sec 𝜃 tan 𝜃

= 1 + 2 tan2 𝜃 + 2 sec 𝜃 tan 𝜃

27. 

Sol: 

(i) LHS = 1+cos 𝜃+sin 𝜃

1+cos 𝜃−𝑠𝑖𝑛𝜃

={(1+cos 𝜃)+sin 𝜃}{(1+cos 𝜃)+sin 𝜃}

{(1+cos 𝜃)−sin 𝜃}{(1+cos 𝜃)+sin 𝜃}

Multiplying the numerator and
denominator by (1 cos sin ) 

 
 

  

= {(1+cos 𝜃)+sin 𝜃}2

{(1+cos 𝜃)2−sin2 𝜃}

= 1+cos2 𝜃+2 cos 𝜃+sin2 𝜃+2 sin 𝜃(1+cos 𝜃)

1+cos2 𝜃+2 cos 𝜃−sin2 𝜃

= 2+2 cos 𝜃+2 sin 𝜃(1+cos 𝜃)

1+cos2 𝜃+2 cos 𝜃−(1−cos2 𝜃)

= 2(1+cos 𝜃)+2 sin 𝜃(1+cos 𝜃)

2 cos2 𝜃+2 cos 𝜃

= 2(1+cos 𝜃)(1+sin 𝜃)

2 cos 𝜃(1+cos 𝜃)

= 1+sin 𝜃

cos 𝜃

= RHS 

(ii)𝐿𝐻𝑆 =
sin 𝜃+1 cos 𝜃

cos 𝜃−1+sin 𝜃

= (sin 𝜃+1−cos 𝜃)(sin 𝜃+cos 𝜃+1)

(cos 𝜃−1+sin 𝜃)(sin 𝜃+cos 𝜃+1)
 

Multiplying the numerator and
denominator by (1 cos sin ) 

 
 

  

= (sin 𝜃+1)2−cos2 𝜃

(sin 𝜃+cos 𝜃)2−12

= sin2 𝜃+1+2 sin 𝜃−cos2 𝜃

sin2 𝜃+cos2 𝜃+2 sin 𝜃 cos 𝜃−1



= sin2 𝜃+sin2 𝜃+cos2 𝜃+2 sin 𝜃−cos2 𝜃

2 sin 𝜃 cos 𝜃

= 2 sin2 𝜃+2𝑠𝑖𝑛 𝜃

2 sin 𝜃 cos 𝜃

= 2 sin 𝜃(1+sin 𝜃)

2 sin 𝜃 cos 𝜃

= 1+sin 𝜃

cos 𝜃

= RHS 

28. 

Sol: 

𝐿𝐻𝑆 =
sin 𝜃

(sec 𝜃+tan 𝜃−1)
+

cos 𝜃

(𝑐𝑜𝑠𝑒𝑐 𝜃+cot 𝜃−1)

= sin 𝜃 cos 𝜃

1+sin 𝜃−cos 𝜃
+

cos 𝜃 sin 𝜃

1+cos 𝜃−sin 𝜃

= sin 𝜃 cos 𝜃 [
1

1+(sin 𝜃−cos 𝜃)
+

1

1−(sin 𝜃−cos 𝜃)
] 

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

{1+(sin 𝜃−cos 𝜃)}{1−(sin 𝜃−cos 𝜃)}
] 

= sin 𝜃 cos 𝜃[
1−sin 𝜃+cos 𝜃+1+sin 𝜃−cos 𝜃

1−(sin 𝜃−cos 𝜃)2

= 2 sin 𝜃𝑐𝑜𝑠 𝜃

1−(sin2 𝜃+cos2 𝜃−2 sin 𝜃 cos 𝜃)

= 2 sin 𝜃 cos 𝜃

2 sin 𝜃 cos 𝜃

= 1 
= RHS 

Hence, LHS = RHS 

29. 

Sol: 

We have sin 𝜃+cos 𝜃

sin 𝜃−cos 𝜃
+

sin 𝜃−cos 𝜃

sin 𝜃+cos 𝜃

= (sin 𝜃+cos 𝜃)2+(sin 𝜃−cos 𝜃)2

(sin 𝜃−cos 𝜃)(sin 𝜃+cos 𝜃)

= sin2 𝜃+cos2 𝜃+2𝑠𝑖𝑛𝜃 cos 𝜃+sin2 𝜃+cos2 𝜃−2 sin 𝜃 cos 𝜃

sin2 𝜃−cos2 𝜃

= 1+1

sin2 𝜃−cos2 𝜃

= 2

sin2 𝜃−cos2 𝜃

Again, 2

sin2 𝜃−cos2 𝜃

= 2

sin2 𝜃−(1−sin2 𝜃)

= 2

2 sin2 𝜃−1



30. 

Sol: 

𝐿𝐻𝑆 =
cos 𝜃𝑐𝑜𝑠𝑒𝑐𝜃−sin 𝜃𝑠𝑒𝑐𝜃

cos 𝜃+sin 𝜃

= 
cos 𝜃

sin 𝜃
−

sin 𝜃

cos 𝜃

cos 𝜃+sin 𝜃

= cos2 𝜃−sin2 𝜃

cos 𝜃 sin 𝜃(cos 𝜃+sin 𝜃)

= (cos 𝜃+sin 𝜃)(cos 𝜃−sin 𝜃)

cos 𝜃 sin 𝜃(cos 𝜃+sin 𝜃)

= (cos 𝜃−sin 𝜃)

cos 𝜃 sin 𝜃

= 1

sin 𝜃
−

1

cos 𝜃

= 𝑐𝑜𝑠𝑒𝑐 𝜃 − sec 𝜃 
= RHS 

Hence, LHS = RHS 

Sol: 

𝐿𝐻𝑆 = (1 + tan 𝜃 + cot 𝜃)(sin 𝜃 − cos 𝜃) 
= sin 𝜃 + 𝑡𝑎𝑛𝜃 sin 𝜃 + cot 𝜃 sin 𝜃 − cos 𝜃 − tan 𝜃 cos 𝜃 − cot 𝜃 cos 𝜃 
= sin 𝜃 + tan 𝜃 sin 𝜃 +

cos 𝜃

sin 𝜃
× sin 𝜃 − cos 𝜃 −

sin 𝜃

cos 𝜃
× cos 𝜃 − cot 𝜃 cos 𝜃 

= sin 𝜃 + tan 𝜃 sin 𝜃 + cos 𝜃 − cos 𝜃 − sin 𝜃 − cot 𝜃 cos 𝜃 
= tan 𝜃 sin 𝜃 − cot 𝜃 cos 𝜃 
= sin 𝜃

cos 𝜃
×

1

𝑐𝑜𝑠𝑒𝑐𝜃
−

cos 𝜃

sin 𝜃
×

1

sec 𝜃

= 1

𝑐𝑜𝑠𝑒𝑐𝜃
×

1

𝑐𝑜𝑠𝑒𝑐𝜃
× sec 𝜃 − 

1

sec 𝜃
×

1

sec 𝜃
×𝑐𝑜𝑠𝑒𝑐𝜃 

= sec 𝜃

𝑐𝑜𝑠𝑒𝑐2𝜃
−

𝑐𝑜𝑠𝑒𝑐𝜃

sec2 𝜃

= RHS 
Hence, LHS = RHS 

32. 

Sol: 

𝐿𝐻𝑆 =
cot2 𝜃(sec 𝜃−1)

(1+sin 𝜃)
+

sec2 𝜃(sin 𝜃−1)

(1+sec 𝜃)

= 
cos2 𝜃

sin2 𝜃
(

1

cos 𝜃
−1)

(1+sin 𝜃)
+

1

cos2 𝜃
(sin 𝜃−1)

(1+
1

cos 𝜃
)

31.



= 
cos2 𝜃

sin2 𝜃
(

1−cos 𝜃

cos 𝜃
)

(1+sin 𝜃)
+

(sin 𝜃−1)

cos2 𝜃

(
cos 𝜃+1

cos 𝜃
)

= cos2 𝜃(1−cos 𝜃)

sin2 𝜃 cos 𝜃(1+sin 𝜃)
+

(sin 𝜃−1)cos  𝜃

(cos 𝜃+1) cos2 𝜃

= cos 𝜃(1−cos 𝜃)

(1−cos2 𝜃)(1+sin 𝜃)
+

(sin 𝜃−1)cos  𝜃

(cos 𝜃+1)(1−sin2 𝜃)

= cos 𝜃(1−cos 𝜃)

(1−cos 𝜃)(1+cos 𝜃)(1+sin 𝜃)
+

−(1 sin 𝜃) cos 𝜃

(cos 𝜃+1)(1−sin 𝜃)(1+sin 𝜃)

= cos  𝜃

(1+cos 𝜃)(1+sin 𝜃)
−

cos 𝜃

(cos 𝜃+1)(1+sin 𝜃)

= 𝜃 
= RHS 

33. 

Sol: 

𝐿𝐻𝑆 = {
1

sec2 𝜃−cos2 𝜃
+

1

𝑐𝑜𝑠𝑒𝑐2𝜃−sin2 𝜃
}(sin2 𝜃 cos2 𝜃)

= { cos2 𝜃

1−cos4 𝜃
+

sin2 𝜃

1−sin4 𝜃
}(sin2 𝜃 cos2 𝜃)

= { cos2 𝜃

(1−cos2 𝜃)(1+cos2 𝜃)
+

sin2 𝜃

(1−sin2 𝜃)(1+sin2 𝜃)
} (sin2 𝜃 cos2 𝜃)

= [ cot2 𝜃

1+cos2 𝜃
+

tan2 𝜃

1+sin2 𝜃
] sin2 𝜃 cos2 𝜃

= cos4 𝜃

1+cos2 𝜃
+

sin4 𝜃

1+sin2 𝜃

= (cos2 𝜃 )
2

1+cos2 𝜃
+

(sin2 𝜃)2

1+sin2 𝜃

= (1−sin2 𝜃)

1+cos2 𝜃
+

(1−cos2 𝜃)2

1+sin2 𝜃

= (1−sin2 𝜃)2(1+sin2)+(1−cos2 𝜃)2(1+cos2 𝜃)

(1+sin2 𝜃)(1+cos2 𝜃)

= cos4 𝜃(1+sin2 𝜃)+sin4 𝜃(1+cos2 𝜃)

1+sin2 𝜃+cos2 𝜃+sin2 𝜃 cos2 𝜃

= cos4 𝜃 cos4 𝜃 sin2 𝜃+sin4 𝜃+sin4 𝜃 cos2 𝜃

1+1 sin2 𝜃 cos2 𝜃

= cos4 𝜃+sin4 𝜃+sin2 𝜃 cos2 𝜃(sin2 𝜃+cos2 𝜃)

2+sin2 𝜃 cos2 𝜃

= (cos2 𝜃)2+(sin2 𝜃)2+sin2 𝜃 cos2 𝜃(1)

2+sin2 𝜃 cos2 𝜃

= (cos2 𝜃+sin2 𝜃)2−2 sin2 𝜃 cos2 𝜃+sin2 𝜃 cos2 𝜃(1)

2+sin2 𝜃 cos2 𝜃

= 1
2+cos2 𝜃 sin2 𝜃−2 cos2 𝜃 sin2 𝜃

2+sin2 𝜃 cos2 𝜃

= 1−cos2 𝜃 sin2 𝜃

2+sin2 𝜃 cos2 𝜃

= RHS 



34. 

Sol: 

𝐿𝐻𝑆 =
(𝑠𝑖𝑛𝐴−𝑠𝑖𝑛𝐵)

(𝑐𝑜𝑠𝐴+𝑐𝑜𝑠𝐵)
+

(𝑐𝑜𝑠𝐴−𝑐𝑜𝑠𝐵

(𝑠𝑖𝑛𝐴+𝑆𝑖𝑛𝐵)

= (𝑠𝑖𝑛𝐴−𝑠𝑖𝑛𝐵)(𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵)+(𝑐𝑜𝑠𝐴−𝑐𝑜𝑠𝐵)(𝑐𝑜𝑠𝐴−𝑐𝑜𝑠𝐵)

(𝑐𝑜𝑠𝐴+𝑐𝑜𝑠𝐵)(𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵)

= sin2 𝐴−sin2 𝐵+cos2 𝐴−cos2 𝐵

(𝑐𝑜𝑠𝐴+𝑐𝑜𝑠𝐵)(𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵)

= 0

(𝑐𝑜𝑠𝐴+𝑐𝑜𝑠𝐵)(𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵)

= 0 
= RHS 

35. 

Sol: 

𝐿𝐻𝑆 =
𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐵

𝑐𝑜𝑡𝐴+𝑐𝑜𝑡𝐵

= 𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐵
1

𝑡𝑎𝑛𝐴
+

1

𝑡𝑎𝑛𝐵

= 𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐵
𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐵

𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵

= 𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵(𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐵)

(tan 𝐴+tan 𝐵)

= 𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵 
= RHS 

Hence, LHS = RHS 

Sol: 

(𝑖) cos2 𝜃 + cos 𝜃 = 1

𝐿𝐻𝑆 = cos2 𝜃 + cos 𝜃

=1 − sin2 𝜃 + cos 𝜃

= 1 − (sin2 𝜃 − cos 𝜃)

Since LHS ≠ RHS, this not an identity. 
(ii) sin2 𝜃 + sin 𝜃 = 1

𝐿𝐻𝑆 = sin2 𝜃 + sin 𝜃

= 1 − cos2 𝜃 + sin 𝜃

36.



= 1 − (cos2 𝜃 − sin 𝜃)

Since LHS ≠ RHS, this is not an identity. 
(iii) tan2 𝜃 + sin 𝜃 = cos2 𝜃

𝐿𝐻𝑆 = tan2 𝜃 + sin 𝜃

= sin2 𝜃

cos2 𝜃
+ sin 𝜃

= 1−cos2 𝜃

cos2 𝜃
+ sin 𝜃

= sec2 𝜃 − 1 + sin 𝜃

Since LHS ≠ RHS, this is not an identity. 

37.

Sol: 

𝑅𝐻𝑆 = (2 cos3 𝜃 − cos 𝜃) tan 𝜃

= (2 cos2 𝜃 − 1)cos  𝜃×
sin 𝜃

cos 𝜃

= [2(1 − sin2 𝜃) − 1]sin  𝜃

= (2 − 2 sin2 𝜃 − 1)sin  𝜃

= (1 − 2 sin2 𝜃) sin 𝜃

= (sin 𝜃 − 2 sin3 𝜃)

= LHS 

Exercise – 8B 

1.

Sol:

We have 𝑚2 + 𝑛2 = [(𝑎 cos 𝜃 + 𝑏 sin 𝜃)2 + (𝑎 sin 𝜃 − 𝑏 cos 𝜃)2]

= (𝑎2 cos2 𝜃 + 𝑏2 sin2 𝜃 + 2𝑎𝑏 cos 𝜃 sin 𝜃)

+ (𝑎2 sin2 𝜃 + 𝑏2 cos2 𝜃 − 2𝑎𝑏𝑐𝑜𝑠𝜃 sin 𝜃)

= 𝑎2 cos2 𝜃 + 𝑏2 sin2 𝜃 + 𝑎2 sin2 𝜃 + 𝑏2 cos2 𝜃

= (𝑎2 cos2 𝜃 + 𝑏2 sin2 𝜃) + (𝑏2 cos2 𝜃 + 𝑏2 sin2 𝜃)

= 𝑎2(cos2 𝜃 + sin2 𝜃) + 𝑏2(cos2 𝜃 + sin2 𝜃)

= 𝑎2 + 𝑏2        [∵ sin2 + cos2 = 1]

Hence,𝑚2 + 𝑛2 = 𝑎2 + 𝑏2

2.

Sol: 

We have 𝑥2 − 𝑦2 = [(asec 𝜃 + 𝑏𝑡𝑎𝑛 𝜃)2 − (atan 𝜃 + 𝑏𝑠𝑒𝑐 𝜃)2]

= (𝑎2 sec2 𝜃 + 𝑏2 tan2 𝜃 + 2𝑎𝑏𝑠𝑒𝑐𝜃 tan 𝜃)


