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Exercise 9.2

1. Find the signs of the following:
I. sin160° il. cos190° il tan115°
iv. sec245° V. cot80° vi. cosec297°
I. sin160°
The terminal side of angle 160° lie in Il quadrant.

Therefore, sign of sin160° is positive.

Hence, value of sin 160° = positive

ii. cos190°
The terminal side of angle 190° lie in Il quadrant.
Therefore, sign of cos 190° is negative.

Hence, value of cos 190¢ = negative

.  tan115°
The terminal side of angle 115% lie in 11 quadrant.
Theretfore, sign of tanl 15 is negative.

Hence, value of tan 115° = negative.

iv. sec245°

The terminal side of angle 245° lie in 1l quadrant.

Therefore, sign of sec 245° is negative.
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Hence, value of sec 245 = negative

V. cot80°
The terminal side of angle 80° lie in I quadrant.

Therefore, sign of cot 80° is positive.

Hence, value of cot 80° = positive

vii cosec297°
The terminal side of angle 297Y lie in IV quadrant.
Therefore, sign of cosec 2970 is negative.

Hence, value of cosec297° = negative

Q2. Fill in the blanks:
I. sin(-310°9) = ... sin 310° . cos(-75% = ... cos75°
iil. tan(-182°) = ... tan 182° iv. cot(-137°) = ... cot137°

V. sec(-216°) = ...sec 216° vi. cosec(-15%) = .. .cosecl5
Solution:

| sSiN(-310°) =_— siN310°

il cos(-75°) = + COs75°

iii. tan(-182°) = -  tan 182

iv. cot(-137°) = = cotl137°

V. sec(-216°) =+  sec2lé®

vi. cosec(-15°%)= - cosec |
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Q3. In which quadrant are the terminal arms of the angle lie when

I, sin’<0 and cos ¢>0 i, cot>0 and cosec>0
iil. tan#<0 and cos >0 Iv. sec /<0 and sin/<0
V. cot?>0 and sin <0 vi. cos?<0 and tan@<0

I, sin/<0 and cos #>0
siNné = -ve
aond COsf = +ve

The terminal arms lie In IV quadrant.

il coty>0 and cosec#>0
COtf = +ve
and cosecly = +ve

The terminal arms lie in 1 quadrant.

i, fan#<0 and cos >0
tang = -ve
cCoOsf = +ve

The terminal arms lie in IV quadrant.

iv. sec <0 and sin#<0
sec = -ve

siNnf = -ve
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The terminal arms lie in 1l quadrant.

V. coti>0 and sin<0
COtf = +ve
siNg = -ve

The terminal arms lie in Il quadrant.

vi. cos?<0 and tani<0
cCOst = -ve
tanf = -ve

The terminal arms lie in Il quadrant.

4. Find the values of remaining trigonometric functions.
),
I. sing = ]l_; and the terminal arm of the angle is in quad. |.
Y
ii. cosi = ﬁ and the terminal arm of the angle is in quad. IV.

N5

iil. cosf = - and the terminal arm of the angle is in quad. Il

iv. tand = -]i- and the terminal arm of the angle is in quad. Il.

V. sint/ = . :/]_5 and the terminal arm of the angle is not in quad. 11,
Solution:
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: 12
i a) sinfg=—
13
b) coset:'f!:B
12
C) cos ) = ++f/l —sin” @ Qcos B +sin” 0 =1
12Y : 8
=4 l—[—) cos @=1-sin" ¢
13
=+ l—li“- 0050=Jl-sin20
169
Y T PO
169 169 13
= COsf= |—53- [Terminal arms lie in 1 quadrant]
d) sec = L=
5
sin® %3 2
0) tong = T —— I w—
cos @ %3 5
|
coté = =5
g tan ¢ /12
Hence;
: 12 _ 13
smﬁ-ﬁ . co:»ec&-ﬁ
5 _ _ 13
0050=E : :»cc():?
lam‘)=E ; cot()=i
5 12
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i.  cosf = —and the terminal arm of the angle is in the quadrant IV.

4l
Y . .z -
a. costl = m Osin“ @ +cos" 0 =1
| | 41 : :
b secf = ‘0=9——=; sin“ @ =1-cos" 0
cos /4|
C sin@ = +yJ] —cos" @ sin@ =1—-cos’ @
5
=4+ /1| —
41
4+ -8
168 ]
_, [1681-81 __ JI600 _ 40
Y 1681 1681 41
=>sinf = - -'ii:- [the terminal arm of the angle is in IV quadrant]
d. cosect = l | “

sing —4%0 " 40

ing Y4 a0

e. tanf =
- —97
cos ¢/ 41 9

cotf=——=— ==
- == ==
lan ¢/ A
Hence:

9 4
cosf) = — : sccé?:—l»

40 0
5'"0—":—'(; , c.o:.ecﬂ—-il-
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40 9
tan():-'_ : co[():—-—

iii. COS = — —{—3—- and the terminal arm of the angle is in quadrant Il

=3

V3

a. cosf) = ——
2

Osin” 0 + cos” 0 = |

! 2 - ;
b. sec ) = ———— in“ ¢ =1-cos* @
cosf 3 fB ; )

C: sin()ziJl ~cos’ 0 sin0=s/l—cos: ()

[The terminal arm of angle lies in 111 quadrant)]

= sinf=——
2

| l
sinf -

d. cosect =

N - smf) _/2
cost J-/
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|
tan()-jg

tan 0 = —% and the terminal arm of the angle is in quadrant |1.

tanf)z—l
3

| +tan” @ =sec” 0

scc:0=|+(-—lJ
L3
1 941 10
=l+—=—=—
9 9 O
9 3
bcc()z—@
3
cosf = I = l =i

sinf? =cosf.tan
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f. cosect = _I =-—l—=m
sin ¢/ /-\flﬁ
Hence;
sinf = :0 cosecﬂ:\/m
cos()=_i 5¢C()=-——Jl_._0
J10 3
tan9=—-.l; : cotfd =-3
V. sinf = - -\%— and the terminal arm of the angel is not in quad. 111,
. l . e
a. sm0=——J—§- cos  @+sin " #=1
cos‘@=1-sin‘ @
cos@ = +Jl =sin~ 0
l |
b. cosecl = — 0- y—-xfi
SIn =
c. cos@ = +yJ/1—sin” 0
0
—¥: l—_l.
2
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d sec ) = = = +f2
cos ¢ /
J2
i lan8=sm0
cos ¢

f cotf) = = ——— -]
tan ¢/ |
—>cotlfd =~}
Hence;
. l
sm0=-\,—;~ COS €C = — 2
]
0050=+—ﬁ SCC O = +4/2
tan@ = -1 cotd =~

Q5. If cotd- '?’ and the terminal arm of the angle is not in quad. 1. Find valves
of cos@# and cosect
Solution:

ccolé?=E

8

we know that 1 +cot” @ = cosec @
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.. 15
cosec‘0=l+[—}
N

i

225 64+225 289

289 17
— cosecl) =% |— =+ —
64 8
17 : .
= cosect = = [terminal arm lie in 1II quadrant]
— Sin{):;:L: _i
cosect! __|_7_ 17
b
cos ()
We know that coté = —
siné
= costd =cotfdxsinf
15 ( 8 )
o — | —
N 17
- cos¢9=-£
17
. 17
Hence; cosecl) = o
And cos()z_.l_?.
17
m* +1

Q6. I cosecl =

= and (0 <0< %} find the values of the remaining
= &

frigonometric ratios.

Solution:
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D<@ < % : shows that the terminal arm lies in | quadrant. All values are

positive,
— cosect = m 4|
2m
And
sinf = ; = ; — 2.,m
cosecl0 m +1 m +]
2m
And
cos@ =+l —sin” @
D 200 )=
(m™+ 1)
" (m” +1) =(2m)y - (m~ =1y - m* -1
R (m*+1yY N+ o+
S0. cosl = m, =
m 4+
And sccl = ' -;-m‘*’l

2m
L : 7
And i = 20 ——A' k)l _ &

And col 0 — S——— T o
tan @ 2m 2m
m- -
| 2m m’ +1
Hence; sinf) = — : cosecl =
m +1 2m
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cosﬁ-m:_l : 3009"”’:“
m” +1 m*—1
2 ® -
tan @ = —— : cot @ = — l
m- | 2m
7. If tan@ = e and the terminal arm of the angle is not in the !ll quad, find

ﬁ

s¢” 0 —sec”
the values of u
CsC (D +sec 0

Solution:

tand = T/l_; : the terminal arm of the angle is in I quadrant; where all

values are positive.

lan0=-:/-..;-

and we know that

| +tan” @ =sec” 0

.. 1 )
= scc'zh(—

So. cost) = = =
secld 242 242
37
And sin? =cosf.tan 0
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- csc” @ —-sec” O

Now = — -.
csc O +sec™ 0
. \
(243) -[ 22
- A
: (2 Y
(2v2) +{ 22
7 /
g3
= 74
8+§-
7
56 -8
I
C56+8 64 4
7
Hence,
cose’@—sec’ @ 3
cose'@+sec’ @ 4
S
Q8. If col():% and the terminal arm of the angle is in the | quadrant find the
valve. of 351n()+4f:050
cos? —sin
Solution:
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cot9=%

— cosec 0 =1+cot’ 0

(5]’ 25 4425 29
=]l4|=]| =14 =—= I —

2 4 4 4
)
- cosect) = 2—9=-;9-
4 2
So. sinfd = l =-'—*=-g-
cosect? 20 29
2
And cos =sméxcotd
2 XE_ 5
V29 2 29
NOow,
~ 3smO+4cosl
cos @ —-sinf
3[2)+4(5] 6 . 20
- 29 329 _]29 229
5 .2 5 2
29 29 J29 29
6+ 20
a 229
- =
29
6420 26
- §5-2 3
Hence,
Isinf+4cos@ 26
cos @ -sind 3
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