Created by T. Madas

TRIGONOMETRY

THE PYTHAGOREAN IDENTITIES
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Question 1

Prove the validity of each of the following trigonometric identities.

2
cot™ x
a) — =cos’ x
1+cot” x
1 1
b) + =2secx

secx—tanx secx+tanx

tan xsec x .
c) ——— —=sinx
1+tan“ x
1 1
d) - =2tan x

secx—tanx secx-+tanx

cot xcosecx
€) ———————=cosx

1+cot? x
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Question 2

Prove the validity of each of the following trigonometric identities.

2 2

a) coseczx(tan x—sinzx)ztan X

2
b) (cosx+secx)” =tan® x+cos® x+3

cosecd
c) ——————————= sec’ @
cosec@ —sin @

COSeC x cosec x
d) - =2sec’ x
1+cosecx 1—cosecx

tan x secx—1
e) - =2cotx
secx—1 tan x
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Question 3

Prove the validity of each of the following trigonometric identities.
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a) IHcosO _ (cosecO+ (:0'[6?)2
1—cosé

b) secx __secx _ Deosecx
l+secx 1-—secx

c) ! 1 =2secHtanéd
cosec@—1 cosec@+1

d) cot x _cosecx—l =9 tan x
cosecx—1 cot x

1+sin@

—sin@

o [

cos@

J o

2
j =2+4tan’ @
cos@
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Question 4

J10

If cot@= % , show clearly that cos@ = iw .

proof

Question 5

If secd=35, show clearly that tan8 = +/24 .

proof
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Question 6

Solve each of the following equations.
a) 2tan’@=11secd-7, 0<6<360°
b) 4cot2x—9cosecx+6=0, 0< x<360°
¢) sec’y+tany=3, 0<y<360°

d) 2cosec’p+cot’p=11, 0<@<360°

0="78.5° 281.5°, [x=30° 150°, | y=45° 225° y=116.6°, 296.6°,
¢ =30° 150°, 210°, 330°
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Question 7

Solve each of the following equations.
a) 2cot” @ —cosec = cosec’d , 0<8<360°
b) 2tan2x+se02x=5secx, 0< x<360°
c) 3—tan2y=3se02y+6secy, 0<y<360°

d) tan’p=2secp—1, 0<@<360°

6 =30°, 150°, 270°|, |[x=60°, 300°(, | y=120°, 240°|, |@ =60°, 300°
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Question 8

Solve each of the following equations.

a)

b)

d)

200t29+6=9cose00, 0<8<360°
Stan” x+16secx+8=0, 0< x<360°

cosec y +5cosec2y = 6cot? v, 0<y<360°

2tan® @ =15secp—9, 0<@<360°

0 =14.5°, 165.5°

x=109.5°, 250.5°

y=19.5°, 160.5° y=210°, 330°
¢ ~81.8°, 278.2°

2 b b
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Question 9

Solve each of the following equations.
a) 4cot29=1+cosecl9, 0<6<360°
b) 4tan”x=19secx+1,  0<x<360°
c) 4—cot2y :8COS€C)7+3COSGCZy, 0<y<360°

d) sec’@=2tang, 0<@<360°

0=53.1°, 126.9° 6=270°, |x=78.5°, 281.5°|,| y=203.6°, 336.4°|,
@ =45°, 225°
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Question 10

Solve each of the following equations.
a) 2tan20+4tan9+5=se<520, 0<6<360°
b) 2se02x+2tan2x=1+4secx, 0< x<360°

c) 6cot2y+3cose02y=2+6coty, 0<y<2rw

d) 4cose02(p+cot2qo=1—9cosecqo, 0<p<2rm

0 =~116.6°, 296.6°|, |x=48.2°, 311.8°|, | y=1.25°, 4.39°|, |p=—, —

2
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Question 11

Solve each of the following equations.

a) 10sec’@=11tanO+16, 0<8<360°

b) cot2x=7—2csosecx, 0< x<360°
tan> y+16
¢) secy=13——", 0< y<360°
secy

d) (cosecp+1)*+2(cotp—1)> =9—4dcot g,

0<p<360°

0 =56.3°, 158.2°, 236.3°, 338.2°

x=30° 150° x=194.5° 344.5°|,

b

y=48.2° 78.5°, 281.5°, 311.8°

,lp=48.6°, 131.4° p=1210°, 330°
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Question 12

Solve each of the following equations.

a)

b)

d)

3tan20=85e09, 0<80<2x
cose02x=200tx+9, 0<x<27

cosec” y+7(1+cosecy)+cot* y=0, 0<y<2rx

_ 2

, 0L5¢p<2x
tanp—1 ¢

6 ~1.23°, 5.05°|, |x=0.245°, 2.68°, 3.39, 5.82°|,

y=3.67°, 3.87°, 5.55°, 5.76°|, |@ = 0.322°, 3.46°
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Question 13

Solve each of the following equations.

a) 5tan’6-12sec+9=0, 0<6<360°

b) 4cot’ x—11cosecx+1=0, 0< x<360°
5+tan2y

00 —— 2 =9-secy, 0<y<27
secy

2 — —
d) sec” @ 2:tan(p 1’ 0<p<2r
tan @ 2

6 =60°, 300°|, |x=19.5° 160.5°|, | y=1.32°, 4.97°|,

@ =0.785°, 2.03¢, 3.93°, 5.18°
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Question 14

Solve each of the following equations.

2
a) secé?:1 tan 9, 0<80<2x
4secd—-9
sec” x+8
b) ———=3tanx, 0<x<2x
4—tanx
_ 2
c) m—zzcoty, 0<y<2rm
2coty
2
d) M+2cosec¢=l3, 0<p<2rx
cosec @
9=§, 5?7[ x=~0.983°, 4.12°|, | y=2.03°, 5.18°|, |@=0.340°, 2.80°
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