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2017 SPECMATHS EXAM 1

Question 1 (2 marks)

Method 1

sin(2a) = cos (Za — g)
=2 cos?(a —%) -1
_ Wz’
=2x () -1
-1

T 49

Method 2

cos (a — %) = cos(a) cos (g) + sin(a) sin (g)

cos(a) + sin(a) = g

(cos(a) + sin(a))? = cos?(a) + 2 sin(a) cos(a) + sin?(a) = %

1+ sin(2a) = 6—:

4
sin(2a) = i—z

Question 2 (5 marks)

a. P(z) =2z°+4z*+52z3+ 822 + 32z + 40
=(z3+8)(z2+4z+5)
. z3 + 8is a factor of P(z)

b. Let z2+8=0
Then
z3 = —8 = 8 cis(m)
z=2cis (g), 2 cis (m), 2cis (—g)

=1++3i,-2,1—+/3i
Let z24+4z24+5=0
Then

(z+2)?+1=0
wz==-24i
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Question 3 (3 marks)

Let X be the random variable of the weight of any egg produced by Farm A and let Y be the
random variable of the weight of any egg produced by Farm B. Let W be the weight of the 7
selected eggs.

a. E(W) = 4E(X) + 3E(Y)

=4x70+3x%x60
=460g 1 mark
b. sd(W) = /4 Var(X) + 3 Var(Y) 1 mark
=v4X4+3%3
=5g 1 mark

Question 4 (4 marks)
a. 1 mark

wind
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2017 SPECMATHS EXAM 1

b. Rsin(60°) = mg + Tsin(30°)
R cos(60°) + F,ying = T cos(30°)

Hence,
BR=30g+2T 1)
IR +10v3g =27 @)

From Equation (2), R =+/3T — 203y
Substitute into (1) and simplify

3T —60g = 60g + T

Therefore

T = 60g, R =40+3g

Question 5 (4 marks)

a. Let6d = 2BAC.

Then
b-c
cos(0) = W

sin(@) = /1 — cos?(6)
=gl Je - (e o)

The area of the triangle ABC
Ay = % |AB||AC| sin(8)

=3[2][e]sinc®)
Ll - (o)

b. AB=b=2i+2j, AC=c=4i-2j

=5 e =20 (56" = -0 =16

Therefore, the required area

Ay =-V8x20-16=6
2
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Question 6 (4 marks)
Differentiate  y* + xy? —6x2+4 =10
3dy | .2 v _ =
4y —+y +2xydx 12x=0 1 mark
Substitute x =1,y =1,
dy dy _
4E+1+ZE—12—0
dy 11

— == 1 mark
dx 6
The gradient of the normal m = — % 1 mark
Hence the equation of the normal
6
y—1l=-2(x—1)
Or
y=- S+ 1 mark
11 11

Question 7 (4 marks)
Separate variables

1 4x

;dy = mdx 1 mark
Integrate both sides

1 4x

f;dy - f(2x+1)(2x+3) dx
(2x+3)3
lnlyl f(2x+1 2x+3) dx | 2x+1 | +C 1 mark
22 A here A = te?c 1 mark
2x+1

Substitute x = -1, y =1
3
1=A><f—1:>A=—1

3
y = /_(22’;;:'1) 1 mark

Therefore
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Question 8 (5 marks)

a d_y . 1-sin(t) . —sin(t)(1-sin(t))—cos(t)(— cos(t))
Codt cos(t) (1-sin(t))?
= 3sec(t)
=32 when t = %
% = 3 sec(t) tan(t) = 3v2 whent = %
Therefore
2 _1 whent =L
dx 4

1—

1
whent =7 x =3v2, y =3In(=%) =3In(V2 + 1)
7
The tangent equation at (3v2,3 In(v2 + 1)):
y—3In(vV2+1) =x-3V2

i.e.
y=x-3V2+3In(H2+1)

b. L= fog\/(B sec(t))? + (3 sec(t) tan(t))2 dt
=3 fogsecz(t) dt
= 3[tan(t)]} = 3V3

Question 9 (4 marks)

av 4
— = —9r3, V=-nrd
dt
av
— = 4qr?
dar
4
dr __ dr av. oars 9
TS x5
at  av ' dt anr Amrs
2

8 4nr3

t=—1,,, 5 dr

4T 3 3
= - x:x[r3]3,

__844m

15
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Question 10 (4 marks)

_dv _ v(v?+3)

ac 36
EE 1 mark
dx 3 326
" s 1 mark
30617 +3 .
=% [arctan(ﬁ)] 5 -
= 4\/3n

1 mark
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