AQA Level 2 Further Mathematics Geometry Il ‘_’
Section 1: Triangles, sine, cosine rule

Solutions to Exercise
T c

26

B 10 A

) ®BC*=AC*-ABR*=26"-10" =576

BC =24 cm
" . 24 12
(it) sinAaA=—=—
20 1=
10 5
cosA=—=—
0 13
4 12
tain A =—=—
10 5
o p 10 5
(tit) sinc=—=—
206 1=
24 12
cosC=—="—
e 13
10 5
tanl =—=—
24 12

(iv) sinA =cosC
c0s A = sin C

tan 4 =

tanC

(V)  sSince C =90 - A, this can be generalised to

st x = cos (90" - x)
cos x = st (90° - x)
1

tinx=——7——
tan( 90° — x)

Innovators in
Mathematics 1of6 11/06/13 © MEI
Education



(©)

(it)

(Lit)

2+

(it)

(1)
(it)
(iit)
(tv)

V)

AQA FM Geometry Il 1 Exercise solutions

4Ty
3t
5 |
! | /i X
1 90 180 270 360
o1
-3 7
4t
tanw x =1
X =45° or 180°+45°
X =45° por 225°

BY symimetry, angles are 180° - 45° = 135
and 360" - 45° = 315

90 18 270 60 450 540

180° - 40° = 140°
360° + 40° = 400°
540° - 40° = 500°

360° + 20° = 380°
540° - 20° = 520°

X = Bo0° - 25° = 335"

X = 180° - 50° = 130"

X =180° + 120° = 300"

X = 180" + 60° = 240° and X = 360° - 60° = 300"
X = 1R0° - 20° = 160° and x = 180° + 20° = 200°
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AQA FM Geometry Il 1 Exercise solutions

5 (1) sn120° =sineo® =

ol

”» 1
(il) cos(—120°) =cos120° = —cos60° = ——
2

(i) tan1=35°=—tan45°=-—1
J3

(iv) sin=00°=-sineo®=———
2

(V)  cos270°=—cos 90°=0

6. (1) cosf==
13

5

(i) since Ols tn the second quadrant, cos @ and tan & are both negative,

25

24
24

cos =—2%
tand=-Z

(iil) since Ols ln the second quadrant, sin Ols positive and cos Ois

negative,
i
Z g
0
15
sinf =%
cos=-3
7 C
p a
ce° 422°
A B
12

30f6 11/06/13 © MEI



AQA FM Geometry Il 1 Exercise solutions

Angle C =180°—66° —42° = #2°

, , a c
Using the sine rule: - =—
sinA  sine
a 12
sinee®  sin #2°
12sin66°
a=—-—"

- =11.53 tm
stn #2°
The length of BC s 11.53 cm
. . b ¢
using the sine rule: - =—
Stiwg  sine
b 12
sin42°  sin #2°
12sin42°
b=""""=g244 cm
sin #2°
The length of AC (s .44 cm.
c
2 /I é
A - B
(i) Ustng the cosine rule: e =a*+b* —2abcosc
= 9" +6° —2x 9x600s 9F°
c=11.4 cm
» ; ) sinA4  sine
(1) Ustng the sine rule: =
a ¢
sin4  sin 97
& 11.4
&6sin
sin 4= 207
11.4
A =31.5°

B=180°— 97°—31.5°=51.5°.

(tLL) Area of triangle = Zabsinc
=3X6X 9sin 97°
=26.2 em? (3s.f)
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AQA FM Geometry Il 1 Exercise solutions

P Q
10

qz+l/2_P2 _92+102—82
26[// ijxio

using the costine rule:  cosP =
P=49.5°
/D2+V2_q2 _82+102_32
2pr 2XEX10

Uusing the costne rule:  cos® =

R =58.8°

R =180°—49,46° —58.75° = 71.8°

10, X
10 /100°
0
Y Z
Awngle Z = 180° - 100° - 30° = 50°
, , X z
Using the sine rule: - =—
sin X sunz
X 10
sin1o00°  sins0°
10sin100°
X=———"—=12.286
sin 50°

Aven of triangle = 5 xz siny
=1iXx12.26x10sin=20°

=321 cm”

11. Area of triangle ABC =%2Xx6x2XxsinB= 6sin®
Avea of triangle ADC =2 X3 x 4 X sln D= & sin D

ABCD is a cyclic quadrilateral so > = 120° - &
sin(180° -B) = sin®
So sin B = sin D and the two triangles have equal areas.
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AQA FM Geometry Il 1 Exercise solutions

L F =87+ p7 —2X8X pXCos60
49=64+p*-2p
P —8p+15 =0

(p—3)(p-5)=0
p=30r5
R®& could be either 3 cm or 5 e Long,
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