PMT

< >TR|GONOMETRY Answers
1 a sin’x+cosx=1 b sin®x+cofx=1
sjn2x+1= 1 N 1+ooszx= 1
cos? x " cos?x sn?x  sin®x
=  tan’x+1l=sec’X = 1+ cot®x=cosec? x
2 a ta’A=1 b cosec?B=1+2y3+3 ¢ sec?C=2
se’A=1+1=10 =4+24/3 tan’C=2-1=3
cot? B=(4+2+4/3) -1 tanC=+,/2 =+1.5
=3+2.3
3 a 3(1l+tan” ) =4tan’ 6 b sec?9 -1-2secd +1=0
tan’ 9 =3 sec? @ —2sec =0
tan @ =++/3 sec 6(sec § —2) =0
=3tz ormn-3%,2n—- % sec @ =2 or 0[no solutiong
—n 2t 4n bn -
9_51?131? COSQ—%
6=2,21- %
—n b5n
0=3.3
c cosec’® —1—-3cosec @ +3=0 d 1+cot? @ +cot® 0 =3
cosec’ @ —3cosec @ +2=0 cot?’ 9 =1
(cosec @ — 1)(cosec 6 —2) =0 cotd ==+1
cosecd =1 or 2 tang =+1
sng=3orl o=4,n+ 5 orn— 7. 2n- 7%
_ _x 3 5n 7
0=3.7-% or 3 0=5.%. %%
—n m bmn
0=%32%
e l+tan’@ +2tan 6 =0 f 1+cot?—+/3cotd-1=0
(tan 6 + 1)°’=0 cot? @ — /3cot =0
tan 0 =-1 cot (cot & — +/3) =0
f=n-1% 2n-1 cot® =0 or /3
=374“,7—} cosé?=00rtan6?=%
92%,271:—% or %,n+%
—n m In 3rn
0=% 3% 7
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sec®x—1-2secx-2=0
sec?x—2secx—3=0
(secx+1)(secx—3)=0
secx=-1or 3

cosx=-1 or %

x =180, -180 or 70.5,-70.5
x = -180°, —70.5°, 70.5°, 180°

cosec’ X + 5 cosec X + 2(cosec? x— 1) = 0
3cosec’ x + 5c0sec X — 2=0
(3cosec x— 1)(cosecx+2) =0

cosec x=-2 or  [no solutiong]

snx= -3
x=-30,30- 180
x =-150°, -30°

sec®x—1+4secx—2=0
sec® x+4secx—3=0
V16+12 =—2J_r\/7

4+
SeC X = 4t
2

1
—2+7
cosx =-0.2153 or 1.5486 [no solutions]

x=180-77.6, 77.6 — 180
x=-102.4°, 102.4°

COSX =

cosec’ 2x— 1+ cosec 2x—1=0

cosec® 2x + cosec 2x—2=0

(cosec 2x + 2)(cosec 2x—1) =0

cosec2x=-2 or 1

sn2x=-% or 1

2x =180 + 30, 360 — 30, 540 + 30,
720 - 30 or 90, 360 + 90

=90, 210, 330, 450, 570, 690
X =45°,105°, 165°, 225°, 285°, 345°

3
sin®x
4sin*x+sin’x—3=0
(4sin®x—3)(sin’x+1) =0

sin’x= 2 or —1[no solutions]

V3

snx=+=-
2

—4sin’x=1

X =160, 180 - 60 or 180 + 60, 360 — 60
X =60°, 120°, 240°, 300°

b 2(1+cot’X) +2=9cotx

2cot”x—9cotx+4=0
(2cotx—1)(cotx—4)=0
cotx=1 or 4

tanx=1 or 2

x=14.0,14.0- 180 or 63.4,63.4—- 180
x=-166.0°, -116.6°, 14.0°, 63.4°

3ta’ x—3tanx+ 1 +tan’x=2
4tan’x—3tanx—1=0
(4tanx + 1)(tanx—1) =0

tanx= -4 or 1

x=180-14.0,-14.0 or 45,45-180
x=-135° -14.0°, 45°, 166.0°

2cot’ x + 3(1 + cot’ x) = 4cot x + 3
5cot’ x—4cotx=0

cotx(5cotx—4)=0

cotx=0 or 4

cosx=0 or tanx= 2

X=90,-90 or 51.3, 51.3- 180
X =-128.7°, -90°, 51.3°, 90°

8(1-cos’X) + secx=8
805’ X = sec X

cos’x =1

COSX= 1

X = 60, 360 — 60

X = 60°, 300°

9(1 +tan’ X) — 8 = 1 + cot® x

9tan’ x = cot? x

4y -1
tanx—§

tan’x=% or —% [no solutions]

1
t =t

an x N

x =30, 180+ 30 or 180 — 30, 360 — 30
x =30°, 150°, 210°, 330°
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6 a LHS=1+cot®x— (1+tan’x) b LHS=cot®x—2cotx+1
= cot’ X — tan” x = cosec” X — 2 cot X
= RHS =RHS
¢ LHS=cos’x— 4+ 4sec’ x d LHS=1+tan’x— (1 - cos’ x)
= cos’ X — 4 + 4(1 + tan’ X) = tan® X + cos” X
= cos’ X + 4tan” x =RHS
=RHS
e LHS=tan’x+ 2+ cot’x f LHS=sin®x—2sinxsecx + sec’ x
=sec® — 1+ 2+cosec®x—1 =sin’ x—2tanx + 1 + tan” x
= sec® X + cosec? X =sin?x + (tan x — 1)?
= RHS = RHS
g LHs= 1 +_ 1 h LHS=sec’x (1 +tan’ X) + tan? x (sec® X — 1)
cos’x  sin®x
2
= Sn’x+ oo’ = sec? x + sec? x tan? x + sec” x tan” X — tan® x
COS™ XsIn“™ X
=1 =1+ tan’ X + 2sec” x tan” X — tan” X
COS™ XsIn”™ X
=1 x 2 =2sec’ xtan’ x + 1
COos" X sIn™ X
= sec” x cosec” X =RHS
=RHS

7  4sec®x—secx+2tan’x=0 = 4sec®x—secx+2(sec®x—-1)=0
6sec’x—secx—2=0
(8secx—2)(2secx+1)=0
for real values of x, |secx| >1 .. norea solutions

8 a LHS= I x_ 1 _ oo
SINX COSX SinX
1-cos® x

Sin Xcosx

sin?x
Sin Xcosx
sinx
cosx
=tanx
=RHS

b cosecxsecx—cotx=3
tanx=3
X=716,180+ 71.6
X =71.6° 251.6°
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