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TRIGONOMETRY (Q 4 & 5, PAPER 2)

2011

sin 2X +sin xj

lim
4. (a) Evaluate Hw( 3x

(b) Findall the solutions of the equation
sin 2x +cos x =0, where 0° < x <360°.

(c) Thediagram shows two concentric circles.
A tangent to the inner circle cuts the outer circle at Band C,
where |BC| = 2x.

(i) Express the area of the shaded region in terms of x.

(i) Inthe case where the radius of the outer circle is 2x,
show that the portion of the shaded region that lies

below BC has area (2?” _ \@j X2

SoOLUTION

4 (a)
lim Sin 2X+Sin X |ims'“9:1
X—0 3X 050 @

. (sin2x . (sinx
=lim +lim| ——
x—0 3X x—0 3X

. (sin2x 2x . (sinx X
=lim x— |+1im X —
x>0\ 2X 3X x>0\ X 3X

. (sin2x) 2 .. (sinx) 1
=lim x—+lim| —— |[x=
x—0 2X 3 x-0 X 3

:l><g+l><E
3 3

=1
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4 (b)

sin2x+cosx=0

2sin XcosX+cosX=0 |[sin2A=2sin Acos A
cosx(2sinx+1) =0

cosx=0 2sinx+1=0=sinx=-1
0,1 90° s
30°
180° S A .
T|C
v v
O, -1 1270°
x =90°, 270° x = 210° 330°

Answer: x = 90°, 210° 270° 330°

4 (c)
Callr, the radius of the smaller circle and r,, the radius of the bigger circle.

L=t xt

2 2
I, =/ +X

4(c) (i)

Area of shaded region = Area of bigger circle — Area of smaller circle
=nr} —xr}
= 71(\/r12+7)(2)2 1%
= (r +x*) —mr’
=gl + X2 —xr’
=X’
4 (c) (i)
Calculate the angle A shown.
sin A= 2_Xx :%: A=sin($)=30°

2x 7y N\2x
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Call the centre of the circles O.

..|£BOC|=60°
Area of portion below BC G0
= Area of sector OBC —Area of triangle OBC 2x 7 OAX
A=1r%0 A=1labsinC B* x /C

=1(2%)%(%) -1 (2x)(2x)sin 60°
=3 (4x°)(5)-2¢° ()

= 2x%(%) —/3%?

- (2_” - \/§j X2

3

5. (@) Find the values of x for which 3tan x = /3, where 0° < x < 360°.

(b) (i) Provethat tan(A+B) = N A+@NB
1-tan Atan B
tan 200
tan2

(i) Showthatif o + 8 =90° then

(c) Aand B are two helicopter landing pads on level ground. C is another point on the same

level ground. |BC| = 800 metres, |AC| = 900 metres, and | ZBCA| = 60°.
A helicopter at point D is hovering vertically above A.

A person at C observes the helicopter to have D@WD"’

an angle of elevation of 30°.

L
-
o
o
L
-

(i) Find |AD|, insurd form.

(ii) Find|BD]. e D,
B@=lll TN
SoLUTION
5(a) N
3tanx = \@ v 30
V31 1( 1 ]
tanx=—=—"_=x=tan*| — |=30° S|A
3 3 J3 180° b
T |C
x = 30° 210° v
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5(b) (i)
LHS RHS
i sinA  sinB
tan(A+ B):M tan A+tanB +

cosA cosB

1-tanAtanB 1 (sn4)(sns

cosA/\cosB

cos(A+B)

_Sin AcosB+cos Asin B _smALsinB 0o AcosB
cos Acos B —sin Asin B - %

__(sinA)(sinB

cos A cosB) Cos ACOSB

_sin AcosB +cos Asin B
cos Acos B —sin Asin B

LHS=RHS
5 (b) (ii)
a+pB=90"= p=(90°-a)
tan2o  tan2a tan 2o

@an2f tan2(90° —a) tan(180° — 201)

tan(180° — 2¢) = 280" “tanZa _ 0-—tan2a

= =—tan 2a
1+tan180°tan2a 1+ (0)tan2a

Ctan2a tan 2a _ tan2a
“tan2B tan(180°-2a) —tan2«
D
5 () (i) A
S ‘
_______________________________ A 900
B @ Ib
__________________________________________ 30
_____________________________ 6‘03‘\\ ‘\‘
800 m
®c
Lift out the right-angled triangle DAC: D
Q.
. _|AD)
tan30° =——
900
..|AD|=900tan 30°
1
—900| —— |=300v/3 m
%)
| 30°
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5(c) (i)
Apply the Cosine rule to triangle ABC :

| AB|" =900 +800? - 2(900)(800) c0s60° | a? =b? +c* — 2bccos A

= 810000 -+ 640000 — 2(900)(800)(2)
= 810000 + 640000 — 720000
= 730000

|AB| =+/730000 m
Lift out the right-angled triangle ABD and apply Pythagoras:

IBD[* =|AB|" +|AD|
= (/730000) + (300+/3)?
= 730000 + 90000 x 3
= 730000 + 270000
=1000000

L
L
.

oD

~.|BD| =+/1000000 =1000 m e

3003 m




