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TRIGONOMETRY

MINOR TRIGONOMETRIC RATIOS
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Question 1
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Simplify the following trigonometric expressions.

The final answer must not contain trigonometric fractions.
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Question 2
Simplify the following trigonometric expressions.

The final answer must not contain trigonometric fractions.

2

1—sin” x
a ——— 3
sin” x

9

b) 3
tan” @
cos’ x

c) —
sin” x

. 2
sin” x

d) 1
cos” x

e) \/ COt XSec xcosec x

secxtan x|, coseczx

cot? x , |3cot@|, |cotx|,

Question 3

J10

If cot@zl, show that cos@ =+——.
3 10
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Question 4

If secd =5, show that tan@ = i\/ﬁ.

Question 5

Solve each of the following trigonometric equations.
a) secd=4, 0<6<360°
b) 3cot2x—-1=4, 0<x<180°

¢) 2cosec2y=10, 0<y<2rm

d) 8tan(p:cot2(o, 0<ep<2rx

6 ~75.5° 284.5°, [x=15.5° 105.5°|, | y=0.10°, 1.47¢, 3.24°, 4.61°|,

9

9 ~0.46°, 3.61°
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Question 6

Solve each of the following trigonometric equations.

a) 2secl=3, 0<8<360°

1
b) cot3x:Z, -90° < x<90°
¢) S—cosec2y=-1, 0<y<2rm

d) 27sin’@+8cosecp=0, 0<@<27

0 =48.2° 311.8°|, |x=-34.7°, 25.3°, 85.3°|,

b

y =0.0837¢, 1.49°, 3.23°, 4.63°|, |p=3.87°, 5.55°
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Question 7

Solve each of the following trigonometric equations.

a) 3sec20=17, 0<8<180°
b) 2cot(x—30°)=3, 0<x<360°
¢) 5—2cosec3y=9, 0<y<rm

d) 27cosq0=se02¢, 0<p<2rm

0 =32.3°, 147.7°

x=63.7° 243.7°, | y=—, —/—|, |@¢=1.23°, 5.05°

9
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Question 8

Solve each of the following trigonometric equations.
a) 2secd-1=9, 0<6<360°

b) 2+3cot(x—20°)=8, 0<x<360°

¢) 14—3cosec2y=35, 0<y<rm

d) 4sin’ (p+%cosec2 =0, 0<@<2rx

6 ~78.5° 281.5°|, |x=46.6° 226.6°(, | y=0.170°, 1.40°|, |p=—, —
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Question 9

Solve each of the following trigonometric equations.

a) 2sec-1=2sechsin’f, 0<O<180°, 6+90°

b) cosxcotx+sinx+2cotx=0, 0<x<360° x=+#180°
. 2 /4
¢) (cosecy—siny)secy=2, 0<y<ur, yi;

d) coseC(p—sin(p+2cos2¢Jcot(p=0, O<o@<2z, p+r7

0=60°|, [x=120°240°, | y=Z %| |p=F 2% 47 37
66 27332
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Question 10

Solve each of the following trigonometric equations.

, 0<6<360°, 8+90°270°

|

a) secl+cosf=

b) secx—cosx=8(cosecx—sinx), 0<x<360°, x=#90°

k
¢) 2coty—3cosecy=2secycosecy, O<y<2r, y;t?x,keZ

d) (1+sec@)(l-cosp)=tanp, 0<@<27, (pi%,%{

2 2
cosec ¥ tan
ytan"y o _

e) =0, 0<w<360°, w=+#90°270°

cosy

6 =60°,300°

x=63.4°,243.6°, |y =

) ,| o=0,7|, | ¥ =120°,240°
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Question 11 (hard questions)

Solve each of the following trigonometric equations.

a)

b)

2sinf+3secO=6+tanf, 0<O<27. 0::%,37”

sin? xtan x +cos” xcot x+2sin xcosx =2, 0< x <360°, x % 90°,180°,270°

you may use in this part the fact that |2 Sin xcos x = sin 2x|

sin y(1+tan y)+cos y(1+coty)=0, 0<y<360° y=90°180°270°

4

- =cotep, O0<@<2m, @+7
2secep—2sinp+1

coty  cosy T 3z

=2, O<y<2m, ¥y#—_-,7,—
cosecy —1 1+siny v v 2 2

cot B +cosec,8—1 B

4, 0<x<360° x=+90°180°270°
cosec f—1 cot

5| [, _7 57
’6 b 4’4 b

x=45°,225°,| y=135°315°, |p=

9

N
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Question 12

Prove the validity of each of the following trigonometric identities.
a) (2cosx+sinx)’+(cosx—2sinx)’ =5
b) cos xsin x(cot x+tanx) =1
C) cotx+tan x =SecxCOSecx

d) secd- sec@sin’ 6= cos @

e) (1-sin8)(1+cosecd)=cosfcotd
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Question 13

Prove the validity of each of the following trigonometric identities.

a) cosx+sinxtanx =secx

b) cosec x—sinx =cosxcotx

sin x sin x b
— — ——=2tan”" x
l-sinx 1+sinx

d) (cosec®—sin@)sec’ 6 = cosect

2
e) COSeC xSec™ x =cosec x + tan xsec x
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Question 14

Prove the validity of each of the following trigonometric identities.

2) 1 N 1

1
1+sin’@ 1+cosec’d

b) (1—cosx)(1+secx)=sinxtanx
c) 5(30249((:0t2 0 —cos? 0) =cot’ 6

cosec x—sin x
d) —— ————— =secx
Cos” xcotx

SeC X —CoS X 3
e ———————=tan"x
cosec x —sin x
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Question 15

Prove the validity of each of the following trigonometric identities.

a) sec? @cos’ O+ cot Ocosec Osin? = cos @

l+sinx _ cosx

b) :
COS X 1—sinx

c) MztanAcotB
tan B—cot A

d) cotd 3 cos.<9 =9 tan O
cosecd—1 1+siné@
1+sec 1—cos

e) ( x)( x)Esinx

tan x
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Question 16

Prove the validity of each of the following trigonometric identities.

a) (sec8—cosB)(cosecd—sinf)=sinHcosb

b) cosx  _ sin x
l+cotx 1+tanx
1+si

c) s?n6’ = (secH+tan 0)2
1-sin@

d) sin @ +1+C05052cose09

1+cosé@ sin &

COS X 1—sinx
e) —+ =2secx
1—sin x COS X
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Question 17

Prove the validity of each of the following trigonometric identities.
a) (tan@+cot)(sin @+ cosB)=sec O+ cosecd
b) cos39+sin305(cos@+sin9)(l—sin00050)

1 N 1 _ 2secd
cos@—sinf cosO+sind l1—tanZ @

¢)

2sin XCOS X —COS X
d) : — 5—=cotx
l—-sinx+sin“ x—cos” x

e) sin” @tan @ + cos” Ocot @+ 2sin B cos & = tan 6+ cot &

f) sin@(1+tan6)+cos(1+cotf)=secd+cosecd
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