2016 VCAA Specialist Mathematics
Sample Exam 1 (v2 April) Solutions © 2016 itute.com

Qla Let z=+/5-1i,
(5 (55 -l
. \/g—i is a solution.
Qb 22 —(V5-ik? +az-al5-i)=(c-(V5-i)J:2 +4)=0

222 44=0,

—i)-4lV5-i)=0

z =22 are the other solutions.

Q2 3x2 +2xy+ y2 =11 and y >0 (in the first quadrant)
At x=1, —8+2y+y> =0, .. y=2

Implicit differentiation: di (3x2 +2xy+ y2)= 0,
X

bx+2x P poysay P o, Doty
dx dx dx x+y
dy 5 .
At (1,2), ——, .: gradient of the normal =—
dx 3

.. equation of the normal: y—2:§(x—1), 3x=5y+7=0

Q32 X+Y=X+Y=240+10=250 mL
Var(X +Y)= Var(X)+ Var(y)=8> +2> =68 (mL)>

Q3bi Null hypothesis: The second machine is, on average,
dispensing not less coffee than the first.

Alternative hypothesis: The second machine is, on average,
dispensing less coffee than the first.

Q3bii sd(X)=—So=p, o= 2332240

Ji6 S 2

=-25,

p= Pr(Z < —2.5) = 0.0062 . Since p < 0.05, the null hypothesis

should be rejected at the 0.05 level of significance.
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Q5b & =sin30, let T, =98

mg
= 2x98 =20 is the maximum value.
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Q6

i i e

( u =cos|2x

Icos (2x)sin(2x)dx = j— L 2du d ’

Z z 2 * —=-2 sin(2x)
’ 2 dx

0 3 0 1 1 ( )
—j——uzdu—{—u—} =—= _EXE:SIH 2x
6 . 6

Given x=1, y=-1,

1
—ll=—=+c, c=1
1

),

. log,

1
=t=—.=e

Q8a Arc length

32]2 de = I\/(— 2sin(29))2 + (2 Cos(29))2 40

Q8b Arc length=2 J' Jsin?(26) + cos?(26) d@ = 2_[519 =27

Qoa b=T+2]+mk, o= +27+m* =243
SmiH5=12, m=+y7

Q9b 5.B=0,1—2+2m=0,m=%
Q9ci 3T -3 =21+4]j-5k

QVcii Since 38 -3 =27 +4j -5k . 36—5:25ifm=—%

2 d,band ¢ are linearly dependent if m =—=

103 2x—1 (2 +4)+3x(x? +4)+ 22 (2x-1)
Ql0a —+=+— = T

X x +4 X (x +4)
_5x3+12x+4
- xzix2+4i
QI0b J'Sx +12x+4d _ _+ +2x 1d

x x*+4
=IL+§+ 2x 1
XX x xX*+4 x*+4

_ _l T 3loge|x| + lOge (x2 + 4)— tanl(fj
- 2

x3|(x2 + 4)— tan{%j

1
=——+log,
X
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