SPECIALIST MATHEMATICS

Units 3 & 4 — Written examination 2

TSSM

Creating VCE Success

(TSSM’s 2014 trial exam updated for the current study design)

SOLUTIONS

SECTION 1: Multiple-choice questions (1 mark each)

Question 1
Answer: E

Explanation

Question 2
Answer: D

Explanation

i(1—2cos‘1[5D=—2>< -1 ><1= 2
dx 2 X 2 4_)(2

Question 3

Answer: C

Explanation

z_3-2i (3-2i)° 5-12i
z 3+2i 9+4 13
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Question 4

Answer: E

Explanation

Domain:—lsXT_lslz—Zsx—1£2:>—1£x£3

Range: -2~ <sin bz
2 2 2

Question 5

Answer: D

Explanation

1(7> 722\ (7 7 >
— | i—-2j-k|e|li+2j-3k|=1-4+3=0
ol i-2iK)s(Fai-af]

Question 6

Answer: B

Explanation

Let u=1-x?
du _
dx

17 1§
~Z1@-uwu?du==||u

—2X

N
|
<
N w

jdu

Question 7

Answer: B

Explanation
x=-1=y=1-+/3 (in third quadrani

2x+2(y-1)y'=0=>y'= __X

y-1
me_—+ _ 1
-J3 B
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Question 8

Answer: A

Explanation

1+ cot?*t = cosec?t

(-

(x-D° _(y+D? _,
4 9

Question 9
Answer: B

Explanation

|z| > b is outside the circle.

Question 10

Answer: E
Explanation

()] ool 25

Question 11

Answer: C
Explanation

The angle is between 60° and 90°.
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Question 12

Answer: C

Explanation

befa-b)- bea-beb = o g cost0) |5 » b[d

b

Question 13
Answer: B

Explanation

3:0+1a><4:>a:E
2 2

V:0+2><§:3
2

p=mv=12

Question 14

Answer: A

Explanation
F=5i- |
2a:5i—j:>a:§i—lj
- - 202

‘a‘ _25

Question 15

Answer: C
Explanation

Use Euler’s theorem.
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Question 16

Answer: B

Explanation
dA_o_ A
dt 25

Question 17

Answer: D

Explanation

The solution to the differential equation is cubic which is represented in the slope field.

Question 18

Answer: A

Explanation

gsin(30°) — gsin(15°)

Question 19
Answer: C
Explanation
3 —
vV =ﬂjy2d :1872'\/§
5 5
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Question 20

Answer: A

Explanation

dv
a=V—=49-x2x——— x-2x=—X

dx 249 - x?
v=5=x=142
a=-2 (as x>0)

Question 21
Answer: C

Explanation

2=20+4a:>a=—%

F=2xg:9N
2

Question 22

Answer: E

Explanation
R—60g = 60x 2

4
R =759
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SECTION 2
Question 1
a.

0] {15

(x+3°  (y-4° _,

4 9
b.
__9(x+3)
4(y-4)
solve 9(x+3):3\/§ and (x+3)2+(y—4)2:1
My-4) 2 4 9

(—3+\/§,l§1j and (—3—\/5,3

—31\/5:3—200{%) for 0<t<4r

(7 lr 57 Tx
3'"3 733
But we require gradient to be negative, so t = 5?” MT” only.
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C.
y
4-,
33
2
F———+ i ———5 X
-4 -2 4
-1 3
4}
[ =38
2
2 marks for the intercepts
d.
2.5 9
Y =;zj(9——(x—1)2jdx
1
A2
e.
25
vzﬁj(g—g(x—l)?- dx = 3217
4 32
Al
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Question 2

a.

+
4?
¥ (x=2) +y2s4
v

3 marks for line and circle, 1 mark for shading the intersection area

b. Area:j'(w/4—(x—2 2 —(4—x))dx=7z—2

M2

(x+2)"+(y+2)° = (x-2)*+y’ <4

1 mark for centre and 1 mark for correct radius
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d.
C,(-2,-2) and C,(2,0)
C.C, =/(2+2)?+(2-0)* =20 =25
Min distance =25 -2-2=25-4
M1+Al
Question 3
a.
N?
N, T
D —
3g Z_g
4 marks
b.
F=10a=a= E
10
M1+ Al
C.
7><E =0.7F
10
M1+Al
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d.

f.

a:@:mm/s2
10

Acceleration perpendicular to the block is 0
Let acceleration parallel to the incline be a, then
mg sin (30°) =ma
a=gsin (30°) =4.9 m/s?

Thus resultant acceleration = 4.9 m/s®

N = mgcos(30°)

N :10x9.8x§ =84.87N
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Question 4

a.

d. The particles are travelling at right angles at the time of collision.

(2 -ot+8)i+t? j=2-t})i+(3t-2)]

t°—0t+8=2-t>=>t*+t* -9t +6=0
and t?=3t-2=1t>-3t+2=0
t=2,1

At t=1 t*+t>-9%t+6=-120
Thus t=2

The particles collide after 2 seconds.

EA(t):(3t2—9)1+2tj
F(2)=3i+4]

~A ~ L
Speed, =v/9+16 =5
EB(t)z—ztg+3j
EB(z)=—4g+3j

Speed; =+/16+9 =5

The particles collide when their speed is 5m/s.

EA(t)- EB(t) —_12412=0
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€.
Y ()=-2i
e !
Y (2)=-2m/s®
~B
M1+Al
Question 5
a.
log, N =6—3e%"
LdN _ 3% x-04=> LdN_ 1.2
N dt N dt
LHS =1.2¢ % +0.4(6 -3¢ °*)-2.4=0
M2
b.
log, N =6—3¢°
N =g’
N =20
Al
C.
log, N =6—3e %"
As t—>omo, log,N=6=N=¢e’= N =403
M1+Al
d.
log, N =6-3¢%*
Z_T =1,2N(6_'°Tge'\'j = 0.4N(6—log, N)
2 —
d '2\' _0an x9N 6 10g, Nyx04IN
dt N dt dt
d?N )
z =-1.6N(6-1log, N)+1.6N(6—log, N)
M1+Al
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e.
2
d ’2\1 =0= N =148
dt
(2.7,148)
or (3,148) to the nearest integers.
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