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tan(—x) = 0 =0
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60° is the acute angle.

In the third quadrant sin is — ve.
So sin 240° = —sin 60°

VA

ON80°, X
—-80°

©

80° is the acute angle.
In the fourth quadrant sin is — ve.

So sin(—80) ° =—-s8in80°
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. 70° is the acute angle.
— ls the acute angle. In the second quadrant cos is — ve.
So cos110°=—-cos70°
In the second quadrant only sin is positive.
so SIN| ——— (=S| —
VA
d
y A
® an
St 0 x
ka3 3 80°
3 N
* ©

80° is the acute angle.

In the third quadrant cos is — ve.
So co0s260° = —cos80°

7 is the acute angle. g
y A
In the fourth quadrant only cos is positive.
: (571 (7 @
So sin| — |=—-sm| — |.
3 3 T
9 >
X

ton L/

Z is the acute angle.

In the second quadrant only sin is positive.

( 107rj (ﬂj
So cos| —— |=—cos| — |.
9 9
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16 is the acute angle.

In the third quadrant only tan is positive.

O97rj (ﬂ'j
=-Ccos| — |.
6 36

So cos(1
3

80° 100°

80° is the acute angle.
In the second quadrant tan is — ve.

So tan100° = —tan 80°

VA

325°

dhw
\iz 35 x

35° is the acute angle.
In the fourth quadrant tan is — ve.

So tan325°=—tan35°
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7 is the acute angle.

In the fourth quadrant only cos is positive.

s s
So tan| -— |=-tan| —
( 6) (6j
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% is the acute angle.

In the third quadrant only tan is positive.

(1077] (ﬁj
So tan| — |=tan| —
3 3

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 2 Solution Bank @) Pearson

5 a 5d

=I
ST \°l/
—0 _180°— ¢
©

sin is — ve in this quadrant.

So sin(—6#)=-sind

sin is + ve in this quadrant.

So sin—(180°+6)=+sind

e
b y
4 ®
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sin is +ve in this quadrant.
So sin(-7+6)=-sind

Only tan is + ve in this quadrant.
So sin (7 +6)=-sind

C AV =

AV —360° + 6

(
2 A

364 @ d sin is + ve in this quadrant.
sin is — ve in this quadrant. So sin (—3600 + 9) =+sinf

So sin(360°-60)=—sind
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Only tan is + ve in this quadrant.
So sin(37+6)=-sind
h

720° -0

@.

sin is + ve in this quadrant.

So sin(720° - 6?) =—sind

®
O+4r

ENST
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Solution Bank
6 a

sin, cos and tan are all + ve in this quadrant.

So sin(@+4x)=sind

@ Pearson

7 —6 is in the second quadrant, at € to the
horizontal.

So cos(7 —8)=—cosd

180° + A is in the third quadrant, at € to the
horizontal.
So cos(180°+ #) = —cosf

—0 is in the fourth quadrant, at  to the
horizontal.
So cos(— #) = +cosd

—(180° — 0) is in the third quadrant, at 6 to
the horizontal.
So cos —(180° — 0) = —cosf

0 — 27 is in the first quadrant, at @ to the
horizontal.

So cos(f—27)=cosd

6 — 540° 1s in the third quadrant, at 6 to the
horizontal.
So cos(f — 540°) = —cosf

—6 is in the fourth quadrant.
So tan(—f) = —tanf

7 — 0 is in the second quadrant, at 6 to the
horizontal.

So tan(7—6)=—tand

(180° + ) is in the third quadrant.
So tan(180° + #) = +tané

—7 + @ is in the third quadrant.
Sotan (-7 +6)=tand

37 — @ is in the second quadrant.
Sotan (37 —6)=—tand

0 — 27 is in the first quadrant.
So tan(6—-27)=tand
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Challenge
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sin@ =sin(180-6)=a

i
N

cosf =cos(-0)=b

I T

=1 ==
Ed d

c
Ia
L S . O ---—----- = 6
g 6 il
b bl *
tan@ =—
tan(7—0)=—=—tan®
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Exercise 6B
1 a sinl135°=+sin45° hY/4 T
(135° is in the second quadrant 1 g cos T = Cos g

at 45° to the horizontal.) Sn i
\/5 ((?j is in the fourth quadrant, at [;] to

So sin135°=— ]
2 the horizontal.)

S ST _os| Z1=L
b Sin(—60)° =—sin 60° 0 cos 3 ) cos 3173
(—60° 1s in the fourth quadrant
at 60° to the horizontal.) h cos ( 5_” j — oS ( i )
\/g 4 4

So sin(-60°) = —— St .. . 4
2 ( E is in the third quadrant, at n to

. (llﬂj . (ﬂj the horizontal.)
¢ Sin T =-=S1m| —

6 R4 T V2
So cos| — |=—cos| — |=——
4 4 2
to the horizontal.)

. ( 77[] (ﬂj
1 COS{ — |=—COS| —
. (mj . (;z) 1 6 6
So sin T =—sIn

(1z) /4
(sin T is in the fourth quadrant, at E

2 Ty . . T
( —? is in the second quadrant, at 5

d sin (7_7[) ~sin [ n j to the horizontal.)
3 3

(F)eli)—3
So cos| —— |=—cos| — |=——
6 6 2

c0s495° = —cos45°
495° is in the second quadrant
. \/g ( q

. (17 . .
So sin (Tj =sin (—j =— at 45° to the horizontal.)

3) 2
V2

So c0s495° = ———
2

(T .. r
(sin (Tj is in the first quadrant, at (E)

to the horizontal.)

e sin(-300°)=+sin60°
(-300° is in the first quadrant k E?gégso = _t;an 45° d cvadrant
: is in the second quadran
at 60° to the horizontal.
) at 45° to the horizontal.)

So sin(—300°):§ So tan135°=-1

1 tan(-225°)=—tan45°
(—225° is in the second quadrant

f cosl120°=—-cos60°
(120° 1s in the second quadrant

at 60° to the horizontal.) at 45 to the horizontal.)

So cos120°=_% So tan(—225 ):_1
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(77[} (7[) Challenge
1 m tan| — |=tan| — . 1
6 6 a i tan30°= —
CE
). . . i 1
((—) is in the third quadrant at [—j to CE =
6 6 tan 30°
the horizontal.) _ b
So tan [7—7[) = tan (Zj = ﬁ ﬁ
6 6 3 3
_3
n tan300°=—tan 60° \/5
(300° 1s in the fourth quadrant 33

at 60° to the horizontal.)
So tan300°=—3 =

& e

ii Using Pythagoras’ theorem
2 12 2
0 tan(—z—ﬁ]:tan(zj D=1 +\/§
3 3 CD=+1+3

2 -
([—?ﬁj is in the third quadrant at [gj to Ch=2

the horizontal.) iii Using Pythagoras’ theorem on the
isosceles triangle ABC

So ta (—%}zt&ﬂ(%j:x/g AR+ BC? = (1+\/§)2
AB = BC s0 BC> + BC> = (1+3)}
2BC = 4+243
BC2=2++3

BC=+2+3

iv DB=AB— AD
Using Pythagoras' theorem

AD= AP +1?

=2
DB=2++/3 -2

b Angle BCD =45° —30°=15°

c i sinlS"Z%

CD
_N2+3-402
2

.. . BC _\2+83
ii cosl5°="—""=

CD 2
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Exercise 6C

1 a As sinzléhrcoszlezl
2 2

, 1 .o 1

Sol-cos”"—@ =sin"—6@

2 2

b As sin’36+cos’36=1
So:

Solution Bank

5sin’30+5cos* 30 =5 (sin2 36 + cos? 349)

=5

¢ Assin? A+cos’A=1
So sin? A—1=—cos” 4

sinf  sind
~ sind
tan @ % 050

cos@

=sin O x

sin @
=cosf

J1—cos? x _ Jsin? x
COS X COS X
sin x

cosx
=tanx

J1—cos?34 _ Jsin?34
J1-sin?34  +Jcos234
_ sin34
cos34
=tan34

g (1+sinx) +(1-sinx)’ +2cos’ x

=1+2sinx+sin*x+1-2sin x

+sin’ x+2cos’ x
=2+2sin’ x+2cos’ x
= 2+2(sin2 x+cos’ x)
=242
=4

h sin*@+sin?HOcos’ @
=sin? 49(sin2 6+ cos’ 49)

=sin’ @

@ Pearson

sin* @+ 2sin’ @ cos*+cos* 6

= (sin2 6+ cos’ 6’)2

=12
=1
Given 2sin@ =3cosé
So sin @ :i
cos@ 2

(divide both side by 2cos )

So tan9=i
2

As sinxcos y =3cosxsin y

sin x cos y cosxsin y

So 3

COS X COS y COSXCOS y

So tanx =3tany

As sin’ @ +cos* 6 =1
So cos’@=1-sin’ @

an? 0= sin® 6 _ sin” @
cos’d 1-sin’é@

sin @

cos@tan @ = cos @ x
cos @

=sinf

cos  cosd

tan @ B sin &
cosd

cos@

=cos @ x

sin @
_cos’ 0

sin @

cosd 1-—sin’@ 1 )
= or ———sinf

So =—
tan & sin & sin @

(cos@—sinB)(cos O +sin )
=cos’ @ —sin’ @

= (1 —sin’ 9)—sin2 0
=1-2sin* @
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b LHS =

¢ LHS =tanx+
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5 a LHS :(sin6?+cosé?)2

=sin’ @+ 2sin & cos b + cos’ 6
= (sin2 6 + cos’ 9) +2sin@cos @

=1+2sinfcosfl
= RHS

—cos @

cosf
_1-cos’ 6
Y
B sin” @

cosé
sin @

=sin @ x
cosd

=sindtan @
=RHS

tan x
sinx cosx
= +

cosx sinx
B sin” x +cos” x
~ sinxcosx
B 1

~ sinxcosx
=RHS

d LHS =cos’ A—sin’ 4

= cos’ A—(l—cos2 A)
=cos’ A—1+cos’ 4
=2cos’ A-1v
=2(1-sin’ 4)-1
=2-2sin” 4-1
=1-2sin’> 4~

e LHS = (2sin@—cosf)’ +(sin @ +2cos )’

= 4sin”> @ —4sin O cos O +cos’ 0
+sin® @ +4sinOcos O +4cos’ 6

=5sin* @ +5cos’ 6

= S(Sin2 0+ cos’ 9)

=5

= RHS

Solution Bank

@ Pearson

5 f LHS :2—(sin6’—cosé?)2

:2—(sin2 6 —2sin @ cos @ + cos’ 6?)
=2—(1—25in«9<:os«9)
=1+2sinfcosl

=sin’ @+ cos’ @+ 2sin Hcos b
= (sin @ +cos 49)2

=RHS
g LHS =sin’ xcos® y—cos” xsin’ y
=sin’ x(l —sin’ y)
—(1 —sin’ x) sin® y
=sin’ x—sin” xsin’ y

—sin® y+sin® xsin® y

=sin’ x—sin’ y
=RHS

a

Using Pythagoras' theorem:
x* =122 +5" =169
x=13

12

So siné =iandc050 =—
13 13

: ]
3

Using Pythagoras' theorem, x = 4

So sing=+¢andtang =—%
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6 b 7 Consider the angle ¢ where sin¢g = 2.

A

(8]

A J

' ]
X
@ © Using Pythagoras' theorem, x =~/5
J5
As @ is obtuse: a So cos¢ :T
sinf =sing =% "

and (s) A
tanf = —tan¢g =—% K’“\G

c
25 i) C
7
: [] As @ is obtuse, cos@ =—cos¢ = —?
X
Using Pythagoras’ theorem b From the triangle
x> +7* =25 tan g — o)
X’ =25 -7 J5
=576 245

x=24 5

So cosg =2 andtang =L Using the quadrant diagram
tan @ = —tan ¢

i 25

© A 5
AR
o

I ©

Y

As @ is in the fourth quadrant
cos@ =+cos¢

_
25

andtan @ = —tan ¢

=1
24
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8 a Draw a right-angled triangle with 9 Draw a right-angled triangle with
tan¢=+x/§ cosg=-=.

i [
Using Pythagoras’ theorem
, X +3 =4
Using Pythagoras’ theorem O
5 \/_ 2 ) x =4"-3
¥ =(V3) +17 =4 5

Sox=2

x=+7
sin¢=§ J7 ﬁ

So sing = Tand tan g = 3
s @ )
fan I
& C N
® © K

© ©

As 0 is reflex and tan ¢ is —ve, @is in the

Y

Y

fourth quadrant. . . .
So sin @ = —sin ¢ As 0 isreflex and cos 0 is +ve, 6 isin
the fourth quadrant.
5
2 a sinf =-sing
7
b cosg=1 = _g
As cos@ =cos¢,cosf =+ b tand=—tang
_ v
3
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10a As sin’O+cos’f=1
X' +y =1

b sin@=xandcosé =%

So, using sin” @ +cos* @ =1

2
x2+(1j =1
2

2

orx?+2-=1
4

or 4x° +y°> =4

¢ Assinf=x
sin” @ = x*
Using sin” @ +cos’ 6 =1

X +y=1

sin @

d As tan@=
cos@

So cosf =2
Y
Using sin*@+cos” 6 =1

2
2

e sin@+cosf=x
—sinf+cosf =y

Adding the two equations:

2cosf@=x+y

+
So cos6’=u

Subtracting the two equations:

2sinf@=x—-y
So sinG:u
2

Using sin® @ +cos’ @ =1

X 2.2 2
X +—=lorx"y " +x" =y

2
(x—yj +(x+y
2 2

X =2xy+y’+x°+2xp+y’ =4
2x° +2y* =4

x'+yt =2

Solution Bank

11a

12a

@ Pearson

Using the cosine rule

2 2 2
cosp oL te b
2ac
2 2 2
cos g 127 -10°
2x8x12
64+144-100
cosB=————
192
cosB =138
cosB=2

Since sin®d + cos?0 =1
) 9\2 _

sin’ B + (E) =1

sin? B=1-4L

= 115
256

So sin B = 175
256
57
T 16
Using the sine rule
sinQ sinP
q p
sinQ sin30°
8§ 6
. 8sin 30°
sinQ = P
_8x3
6
2
3

Since sin® 6 + cos® 6 = 1
(2) +cos? Q=1
cos’Q=1-4%
-5
9
Since Q is obtuse Q is in the second

quadrant where cosine is negative.

NG

Socos Q= —3
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Exercise 6D

1 a

b

Consider tan x =2
x=tan' (2)
=63.4° (3 s.f.) in the first quadrant
The principal solution marked by A4 in the
diagram is 180° — 63.4°=116.6"

The other solution between 0° and 360° is
116.6° + 180° =296.6°
x=116.6°,296.6° when 0° < x <360°

cosx=04
x=cos ' (0.4)
= 66.4 (3 5.f)

cosx+t04

Any

cosx=0.4

x=1.16andx=27r-1.16=5.12
cosx=-04

x=198 and x =27-1.98=4.30

Using the graph of y =sin @
sin@ =—1 when 8 =270°

tand = \/§
The calculator solution is 60° (tam_I \/g )
and, as tan@ is +ve, @ lies in the first and

third quadrants.
6 =60° and (180°+60°) = 60°, 240°

Solution Bank

C

@ Pearson

cosf =1+

The calculator solution is 60°and as
cos@ is +ve, 4 lies in the first and
fourth quadrants.

6 =60° and (360° —60°) =60°, 300°

sin@ =sin15°

The acute angle satisfying the equation
is @ =15°.

As sind is +ve, @ lies in the 1st and 2nd
quadrants, so

6 =15° and (180°—15°)=15°, 165°

A first solution is cos™ (—cos40°)=140°
A second solution of cos@ = kis

360° —1st solution.
So second solution is 220°.

(Use the quadrant diagram as a check.)

A first solution is tan™ (—1) = —45°

Use the quadrant diagram, noting that as
tan is — ve, solutions are in the 2nd and
4th quadrants.

(—45° is not in the given interval.)

So solutions are 135° and 315°.

From the graph of y =cos @
cosd =0 when 8 =90°, 270°
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3 h sin 8 =-0.766

b 2cost9=—\/§, 0<0<L2rx
sin”! (-0.766) = —50°

V2
360° —50° =310° cosf =———
A 2
; ® I
50° 50° i
@ @ m 2:111' ’
) .. V2 N
From the diagram, the second solution is Y
180° + 50° = 230°.
6 =230°,310°
4 a 7sinf=5, 0<0<2r 9=3Tﬁand9=2ﬂ—3—ﬂ=57ﬂ-
sinezé ¢ 3cos@=-2,0<0<L2x
7
4 cosd = —z
3
s
R

/2 \ 3n/2 T

0=0.796 and 0 =7-0.796 =2.35
0=230and 8 =27-2.30=3.98

d 4sinf=-3, 0<0<L2rx
sinf = 3
4
0 =(—0.848), 7 — (—0.848),27 + (—0.848)

0=3.99,5.44
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5 3 tang% b sinf@+cos@=0, 0<O<2rx
0 =8.13° or 188° sin@ = —cos
sin @ .
_1_5 cosd
b tanf= 2 NP

0 =61.9° or 242°

F

5 ¢ tanf = —E
3
0=-74.7°

6 =105.3° or 285°

5 E"'} :."’)
d cosf@=—— = 3n/2

0=41.8°318°

6 a 3sinf=cosh, 0<O<2r e e S
sind _ 1
0
€08 \/5 kY4 3z Irn
1 0="—-and O=rmm+—=—
tanf =— 4 4
3

¢ 3sinf@=4cosf, 0<0<L2x

sinf 4

cos@d 3

1 4

JY 20 0 Sy tan@ =—

i 3
H
1

: . : » 44 f
/2 3n/2 T el e
3
m'f2 31"&'2 b ”

sz and 0:7r+£:7—7[
6 6 6

0=0.927 and 0 =7+0.927=4.07
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7 a 2sin@—-3cosfd=0
tan6?=i
2

6 =56.3° or 236°

b \/Esin9=2cosﬁ
tan9=i=\/§

V2

0 =54.7° or 235°

c 55in¢9+\/§cos0=0

x/gtan9+\/§=0
V2

tand = ———

J5
0 =-323°6>0
6 =148° or 328°

8 a Calculator solution of

sin x° = ——315 x=-60°
2

As sin x° is — ve, x 18 in the third and

fourth quadrants.

A

Y

60° 60°

® ©

Read off all solutions in the interval
—180° < x £540°.

x =-120°,-60°, 240°,300°

Solution Bank

8 b 2sinx=-03, —7<x<rx

@ Pearson

sinx =-0.15

—0.15

x=-0.151 and x=-—7+0.151=-2.99

¢ cosx°=-0.809

Calculator solution is 144° (3 s.f.)
As cos x° is — ve, x is in the second and

third quadrants.

A
® A
144°

36(:

36° J "
\_
@ ¢
Read off all the solutions in the interval

~180° <x < 180°.
x=—144°, +144°

Note: Here solutions are cos ™' (—0.809)
and (360° —cos ™' (-0.809)).
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8 d cosx=0.84, —27xr<x<0 8 f tanx®°=2.90
Calculator solution is

tan” (2.90) = 71.0°(3 s.f.)

(not in interval).

084 A As tan x° is +ve, x is in the first and third
i quadrants.
: A
i
1
| ; ®
-2
71.0°
71.0° ’

&) c

x=-0.574 and x=-27+4+0.574=-5.71

Read off all solutions in the interval

80° < x <440°.

x=251°,431°

(Note: Here solutions are

tan ™' (2.90) +180°, tan™ (2.90) +360°.)

e tanx=—73, 0<x<4r

9 a Itshouldbetanx=§,not%.

b Squaring both sides creates extra
solutions.

9 ¢ tanng
3

x=33.7° or x = —-146.3°

10a

b The graphs intersect at 2 points in the
given range so there are 2 solutions.
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10c 2sinx=cosx 13a 2sin*x+5cos’x=1
sinx 1 2 sinx + 5(1 — sin®x) = 1
cosx 2 2sin’x+5—5sin’x =1
1 3sin’x =4
tanx = —

. s 2
= 26.6° b Using 3sin“x=4

x =26.6° + 180° = 206.6° sinx = &
X = 26.6° or 206.6° 3
sinx > 1, therefore there are no solutions.

11 tan =43

Whentan0=3,0="71.6°

or 0=71.6°+ 180°=251.6°

When tan@=-3,0=-71.6°

or 0 =-71.6°+ 180° = 108.4° or

6 =108.4° + 180° = 288.4°

0="71.6°,108.4°,251.6° or 288.4°

12a 4sin>x—3cos’x=2
4sin’x —3(1 —sin’x) =2
4sin’x —3 + 3sin*x=2
7sin’x=5

12b 4sin2x—3cos2x=2, 0<x<2x

7sin’x=5
sin x==
7
) 5
smx==,[—
7

x=10, x=7r-1.01=2.1,
x=n+1.01=4.1and x=27-1.01=5.3
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