<C3> TRIGONOMETRY

Answers - Worksheet D

1 a sn(A+B)=sinAcosB+cosAsnB (1)
cos(A+B)=cosAcosB-snAsnB (2

b letB=-Bin(l) =

ltB=-Bin(2 =

sin[A+ (-B)] =sin Acos (-B) + cosA sin (-B)
sin(A—-B)=sin AcosB + cosA(—sin B)
sn(A-B)=sinAcosB-cosAsnB

cos[A + (-B)] =cos A cos(-B) —sin Asin (-B)
cos (A—B)=cosAcosB-sinA(-sinB)
cos(A—B)=cosAcosB+snAsinB

c D+ - sin(A+B) _ smAcosB+C(')sAanB
cos(A+ B) cosAcosB-sin AsinB

tan (A

tan (A
leeB=-B = tan[A
tan (A

tan (A

2 a =sin(10+30)°
=sin40°

c =sn(62+ 74)°
=sin 136°
=sin (180 — 136)°
=sin44°

3 a =cos(A+2A)
=cos3A

c =tan (2A +5A)
=tan 7A

sin AcosB . cosAsinB

+ B) = CosAcosB _ cosAcosB

CosAcosB snAsinB

cosAcosB cosAcosB

+ B) - tan A+tanB
1-tan AtanB
_ tanA+tan(-B)
+(-B) = T
1-tan Atan(—B)
_B)= tan A+ (—tanB)
" 1-tan A(-tanB)
_ B) - tanA—-tanB
1+tan AtanB

b =sn(67-18)°
=sin 49°

d =cos (14 + 39)°
= cos53°
=4gin (90 — 53)°
=sin 37°

b =sin(4A-B)

d =cos(A-3A)
= cos (-2A)
=Cos2A
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a =sgn((45-30)°

= sin 45°cos 30° — cos 45°sin 30°
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sin15°
_ 22 y J3+1
J3-17 B3+1
- 2/2(+/3+1)
3-1

=6 ++/2

e =cos(45-30)°

= cos 45°cos 30° + sin 45°sin 30°

@

=1 311

2 2
:\/§+1X£

22 2
=16 +2)

g =tan (30 +45)°

— tan30° + tan 45°
1-tan30°tan45°
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= cos (x — 30°)

. max. =1 when x=30°

(¢}

=gn(x—67°)

.. max. =1 when x=157°

Q

=sin(x— %)

s min.=-1 when x= 1%

(¢

=C0Ss (4X — X)
= C0s 3x

. min.=-1 when x=

2
(V6

6 —

n
3

b =sn15°

=1(J6 -2)

d =sin(90- 75)°
= §in 15°

=1(J6 -2)

f 1
cos195°

1
—cos15°

_ 22 XJ§—1

V3+1 3-1
__2/2(\/3-1)
3-1

NN

1
sin105°

1
sin75°

1
cos15°

NN

b =3sin(x+45°)
oo max. =3 when x=45°

d =-4(cosx cos108° — sin x sin 108°)
—4 cos (x + 108°)

s max. =4 when x=72°

b =2cos(x+ %)
s.min.=—2 when x= %

d =6sn(2x—3x)
=6sin(-x)
=-6sinx

s.min. =-6 when x= %
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7 s tanA=+4 b . §nB=+35
ﬂ4 0<A<90° = tanA= 3 ﬁ\/g 0<B<90°:>sinB:§
3 2
=cosAcosB-snAsnB d =sinAcosB+cosAsinB
- V5 - 5
= 2(3-245) = 1(8+35)
8 snC=3 .. cosC=x% b .. cosD=+%
ZlS 0<C<90° = cosC= 2 Z]S 90°<D<180°=cosD=-1
4 12
=sinCcosD -cosCsinD d cos(C-D)=cosCcosD+sinCsnD
=-3% =_3
65 65
s sec(C-D)=-&
9 sin(@ +15)=04 b tan(26 -60)=1
6 +15=23.6,180-23.6 260 — 60 =45, 180 + 45, 360 + 45, 540 + 45
=23.6, 156.4 =45, 225, 405, 585
6=28.6,1414 26 =105, 285, 465, 645
6=752.5, 1425, 232.5, 322.5
cos #cos60 +sin #sin60=sin @ d 2sin @ +sin@dcos45+cos #sin45=0
1 V3 g — g ; 1 o 1 -
5C0s 6 +>sn @ =sin 6 29n6+ﬁsn6+ﬁcose—0
_Bygng=1 1)gng =—L
(1-%)sné@=3cosd (2+ﬁ)sm0 ﬁcosé?
— 1. By = - . -
tan @ =31 +(1-22)=3.7321 tané?——%f(2+%)-—o.2612
6=75,180+ 75 6=180-14.6, 360 — 14.6
6 =175, 255 6=165.4,345.4
sin @cos 30 + cos #sin 30 f 3(cos26cos60—sin28sin 60)
=c0s #cos45 +sin 8sin 45 —(sin26cos30-cos26sin30)=0
Bsng+Licosd = Scosf+sing 3c0s26-2L sin26-2sin26+1c0s26=0
(@—%)siné?:(%—%)cosﬁ 2./3sin260 =2cos 26
— . (3 — -
tane—(%—%)v(é—%)—l.SOSZ tanza—%
6=52.2,180 +52.5 26= 30, 180 + 30, 360 + 30, 540 + 30
6=525,2325 =30, 210, 390, 570
6= 15, 105, 195, 285
10 LHS=cosxcosZ —sinxsing —(cosxcos% +sinxsing)

=—23inxsin%

=_J3sinx .. k=-+/3
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11

12

13

LHS=cosx— (cosxcos% +sinxsin%)
=COSX— 2C0SX— @sinx
= Lcosx— Lsinx
=COSXCOSZ —SinXsin%

=cos(Xx+ ) =RHS

LHS=sinxcosg —cosxsing + COSX
= @sinx— $COSX + COS X
= @sinx+ ZCOSX
=SINXCOS% +COSXSINg

=sn(x+ §)=RHS

sin(A+B)=sinAcosB +cosAsinB
letB=A = sin(A+A)=sinAcosA+CcosAsinA
sin2A=2sinAcosA

cos(A+B)=cosAcosB-snAsnB
letB=A = cos(A+A)=cosAcosA-sinAsnA
cos2A=cos’ A—sin® A

i cos2A=cos’ A— (1-cos’A)
cos2A=2cos’ A—1

ii cos2A=1-sin’A-sin’A
cos2A=1-2sin’A

tan (A+ B)E tan A+tanB
1-tan AtanB

letB=A = tan(A+A)z%

2tan A
1-tan A

tan 2A =

2cosx—1+cosx=0
(2cosx—1)(cosx+1)=0

cosx=-1 or %

x=180 or 60, 360 — 60
X =60°, 180°, 300°

2(1-2sin’x) =7sinx
4sin®x+7sinx—2=0
(4sinx—1D(shx+2)=0

sinx= ¢ or —2[no solutions]

x=14.5,180-14.5
X=14.5° 165.5°

b 2sinxcosx+cosx=0
cosx(2sinx+1)=0

cosx=0 or sinx= —%

x=90, 360 - 90 or 180 + 30, 360 — 30
X =90°, 210°, 270°, 330°

d 11cosx =4+ 3(2cos’ x— 1)
6cos’x—11lcosx+1=0
11+121-24 _ 11497
12 R
cosx =0.09593 or 1.7374 [no solutions]
x = 845,360 - 84.5
X =84.5° 275.5°

COSX =

© Solomon Press

PMT



C3 TRIGONOMETRY Answers - Worksheet D  page 5 |
e X _tanx=0 f L =4snx
1-tan“ X COSX
2tan x = tan X(1 — tan® x) 1=4sinxcosx
tan® x + tan x =0 1=2sin2x
tan x(tan’ x + 1) = 0 sin2x= 1
tanx=0 or tan’x=-1 [no solutions] 2x =30, 180 — 30, 360 + 30, 540 — 30
x =0, 180°, 360° =30, 150, 390, 510
x =15°, 75°, 195°, 255°
g 10sin2x cos2x = 2sin 2x h 2(1-cos’x)—(2cos”x—1) —cosx =0
2sin2x(5cos2x-1)=0 4cos’x+cosx—3=0
sin2x=0 or cos2x= 1 (4cosx—3)(cosx+1)=0
2x =0, 180, 360, 540, 720 cosx=-1 or 3
or 78.463, 360 — 78.463, x=180 or 41.4,360—-41.4
360 + 78.463, 720 — 78.463 x =41.4°, 180, 318.6°
=0, 78.463, 180, 281.537, 360
438.463, 540, 641.537, 720
x =0, 39.2°, 90°, 140.8°, 180°,
219.2°, 270°, 320.8°, 360°
14 a LHS=cos x+2sinxcosx+sin’x b LHS=tanx(1+2cos’ x— 1)
= cos’ X + sin® X + sin 2x = 30X 2cof x
COSX
=1+sn2x =2sin X coS X
=RHS =sin 2x
=RHS
C LHS= __2Snxoosx d LHS= SnX . cosx
COSX(2C0oSX —SecX) COSX sinx
_ 2sinxcosx _ sin? x+ cos’x
2008’ x—1 cosxsinx
_ sin2x -1
COS2X 3sin2x
=tan 2x = 2c0sec 2x
= RHS =RHS

e LHS=_1 __@ﬂx
sin2x sin2x

1-cos2x
sin2x
1-(1-2sin’x)
sin2x

2sin?x
2sin Xcosx
sinx
cosx
=tanx
=RHS

f LHS=cosxcosecx—1+1-SnXxSsecX
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COSX _ sinXx
" snx  cosx
cos® x—sin?x

Sin XcosX
COS2X

Epe
2sm2x

= 2cot 2x
=RHS
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g LHS= _ Snxd=sin2) h LHS= cos(2x + X)
Sin X(COSeCX — 2COSX)
= Snx{1-sin2x) = COS 2X COS X — Sin 2X sin X
1-2sinxcosx
= Snx{1-Sn2x) = cosX(2cos’ X — 1) — 2sin® X COS X
1-sin2x
=sinx =2c0S’ X — cos X — 2 cos X(1 — cos? X)
=RHS =2c0s° X— COSX — 2COS X + 2€0S’ X
= 4cos® x — 3c0SX
= RHS
15 a cos2A=2coA-1 cos2A=1-2sn’A
let A= X let A= X
2 2
cosx:Zcoszg—l cosx:l—Zsinzg
sin? g = 1(1-cosX)
16 asinzgz%(l—g):% —§=2coszg—1
sin§=i% coszg=%(—§+1)=%
A o A_ B_ .1
<2< Aol B_41
0 5 45 sn = =3 cos - _4\/5
o B o . B — 1
<5« s cosB=1
45 5 90° .. cos > 4\/5
2 x _
17 a LHS= 2 b LHs= 1H(2eos -1
1+ (2cos*%-1) 1-(1-2sin°})
_ 2 _ 2c0s*%
2c0s” % 2sin®%
=sec2 X =C0t2 X
2 2
= RHS = RHS
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