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Suggested solutions

1. Since sinU > 0 and sec V < 0, U and V lie in 2nd quadrant.
When sinU =

3
5

,

cosU =
−
√

52 − 32

5
= −4

5
1M

tanU =
3

−
√

52 − 32
= −3

4
1A

When sec V = −13
12

,

csc V =
13

√
132 − 122

=
13
5

tan V =
−
√

132 − 122

12
= − 5

12
1A

cosU + csc V
tanU − tan V

=
− 4

5 +
13
5

− 3
4 +

5
12

= −27
5

1A

2. tan2 \ (csc2 \ + sec2 \) = sin2 \

cos2 \

(
1

sin2 \
+ 1

cos2 \

)
1M

=
1

cos2 \

(
cos2 \ + sin2 \

cos2 \

)
= sec4 \ 1M+1A

3.
(
cot \ + 1

cot \

)
cos \ =

(
cos \
sin \

+ sin \
cos \

)
cos \ 1M

=
cos2 \

sin \
+ sin \

=
cos2 \ + sin2 \

sin \
= csc \ 1M+1A

4. csc2 U + csc2 V = (1 + cot2 U) + (1 + cot2 V) 1M

= 2 + (cot2 U + cot2 V)

= 3 1
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5.
cos \ + cot \
tan \ + sec \

=
cos \ + cos \

sin \

sin \
cos \ +

1
cos \

1M

=
cos \ + cos \

sin \

sin \
cos \ +

1
cos \

× sin \ cos \
sin \ cos \

1M

=
cos2 \ (sin \ + 1)
sin \ (sin \ + 1)

= cos \ × cot \ 1

6.
sin \

csc \ − cot \
− tan \

csc \ + cot \
=

sin \ (csc \ + cot \) − tan \ (csc \ − cot \)
csc2 \ − cot2 \

1M

=
1 + cos \ − 1

cos \ + 1
1

2M

= 2 + cos \ − 1
cos \

= 2 − 1 − cos2 \

cos \
= 2 − sec \ sin2 \ 1

7. sin G cos G(sin G + cos G) − 1 + 2 sin G cos G
sec G + csc G

=

(sin2 G cos G + sin G cos2 G)
(

1
cos G +

1
sin G

)
− 1 − 2 sin G cos G

sec G + csc G
1M

=
sin2 G + sin G cos G + sin G cos G + cos2 G − 1 − 2 sin G cos G

sec G + csc G
1M

= 0

Thus, sin G cos G(sin G + cos G) = 1 + 2 sin G cos G
sec G + csc G

. 1

8.
1 + sin G + cos G
1 + sin G − cos G

− 1 + cos G + cot G + csc G
1 + sin G

=
(1 + sin G + cos G) (1 + sin G) − (1 + cos G + cot G + csc G) (1 + sin G − cos G)

(1 − sin G − cos G) (1 + sin G)

=
(1 + 2 sin G + sin2 G + cos G + sin G cos G) −

(
1 + sin G − cos G + cos G + sin G cos G − cos2 G + cot G + cos G − cos2 G

sin G
+ csc G + 1 − cot G

)
(1 + sin G − cos G) (1 + sin G) 1M

=
−1 + sin G + sin2 G + cos2 G + 1−cos2 G

sin G

(1 + sin G − cos G) (1 + sin G)

=
sin G + − sin2 G

sin G

(1 + sin G − cos G) (1 + sin G) 1M

= 0

Thus,
1 + sin G + cos G
1 + sin G − cos G

=
1 + cos G + cot G + csc G

1 + sin G
. 1
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9.
1 + cos2 � − cos2(� + �)

cos � sin(� + �)

=
1 + cos2 � − cos2(c − �)

cos � sin(c − �)

=
1 + cos2 � − cos2 �

cos � sin �
1M

=
cos2 � + sin2 �

cos � sin �
1M

=
cos �
sin �

+ sin �
cos �

= cos � csc � + sec � sin � 1

10. (2 sin G + sec G) (2 cos G + csc G)

= 4 sin G cos G + 2 + 2 + 1
sin G cos G

1M

=
(2 sin G cos G)2 + 4 sin G cos G + 1

sin G cos G
1M

=
(2 sin G cos G + 1)2

sin G cos G
1

11. For any real number \,

csc2 \ ≥ 1 1M

2 csc2 \ + 1 ≥ 3
1

2 csc2 \ + 1
≤ 1

3
6

2 csc2 \ + 1
≤ 2 1M

Required value is 2. 1A

12. For any real number \,

sec2 \ ≥ 1 1M

2 sec2 \ − 1 ≥ 1
1

2 sec2 \ − 1
≤ 1

− 5
2 sec2 \ − 1

≥ −5

3 − 5
2 sec2 \ − 1

≥ −2 1M

Required value is −2. 1A
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