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Question 1 (3 marks)

3
J-(x+l)\/3—xdx
2
¢ du
:I(4—u)\/;x—1—dx Let u=3—-x
1 dx J
o3 L=
:J’ du? —u? |du (1 mark) dx
0 So x=3-u
; 5 1 and x+1=4-u
={4u2 xg_bﬁ x—} (1 mark) Also, x=3,u=0
3 0 and x=2,u=1
2
=< 4X—=—=—=|-(0-0
(#5-3)-0-0)
_ 8.2
35
_40-6
15
_34
15
(1 mark)
Question 2 (3 marks)
s=\/Z=2
sample size =100
_ 2150
sample mean X =——=21.5mL (1 mark)
100
_ s _ s
95% confidenceinterval=| X —7—, X+z— (formula sheet)
( Jn Jn j
=21 5—2><£ 21 5+2><£ 1 k
' 10 10 (1 mark)
=(21.5-04,21.5+04)
=(21.1, 21.9)
(1 mark)
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Question 3 (4 marks)
a.  OA=i-2j+2k
OB=2i+j-3k
AB=A0+ OB
=—i+ 24‘—215+21+4'—315

=i+3 -5k

(1 mark)

b. cos(f) = M

w —
S

§“u} &“m ot
(9] J—

2>

&=

(1 mark)

- > — — - —

C. Vectors OA,OB and OC are linearly dependent if & OA+ OB =O0C where o and
are real numbers.
We require

oui—2j+2k)+ f(2i+ j-3k)=m j+ 7k (1 mark)
So a+26=0
a=-24 -
and —200+f=m -(2)
and 20-38=7 -3

Put (1) into (3)
—4p5-3="7
p=-1
In(1) a=2
In(2) —4-1=m
m=-5
(1 mark)
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Question 4 (3 marks)

22 =-27i
Let z=rcis(d) Im(z)
So z° =r’cis(30) T
Also —27i = 27cis(— gj (1 mark) » Re(z)
T '27l
So ricis(30) = 27cis(—5j
r’=27, r=3
39:—§+2kﬂ:, keZ s | a
p__ T 2kn e
6 3 (1 mark)
For k =0, 9:—E For k=1, 9:—E+E For k =2, ¢9=—E+ﬂ
6 6 3 6 3
_r _n
2 6

2 2 2 2
=3i = —3(£+ij
2 2
The three solutions are z =3 ﬁ—i , z=3i andz= =-3 £+i . (1 mark)
2 2 2 2
Question 5 (3 marks)
a. b =v4+4+1=3
~ 1
p:§(21+2j—15) (1 mark)
b. scalar resolute of a in the direction of b
=a.b
:%(5x2+6><2+4><—1) (using part a.)
=6 (Note, the answer should be a scalar!) (1 mark)
c. vector resolute of a perpendicular to b
=a—(asb)b
=51+6j+41~<—6><%(21+ 2j-k) (from parts a.andb.)
=5i+6j+4k—-4i—-4j+2k
=i+2j+6k (Note, the answer should be a vector!) (1 mark)
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Question 6 (4 marks)

a. ;
160°
1
| 1
|
2g
(1 mark)
b. Resolving horizontally:
T;sin(60°) =T,sin(30°)
REPSIR Y
2 2
T, =37, —(A) (1 mark)
Resolving vertically:
T,c0s(60°)+T,cos(30°) =2¢g (1 mark)
1.3
—T+—T,=2
YT 8
1 3
=T +=T,=2
ST 8
=g
In(A) T,=+3g
(1 mark)
Question 7 (4 marks)
LY
arccos(x) + yarcsin(x) = E
1 + Qarcsin(x) PR S 1dy (1 mark)
Ji—x2 dx Vi—x2 2dx
At the point (0, 7), we have
-1+ @ x0+ 7= 1y
dx 2 dx
dy
—=2(x-1
o (7—-1) (1 mark)
Gradient of perpendicular line is therefore — or ! . (1 mark)
2(z-1)  2(-n
Required equation is
1
—-T= by
Y 2(-n)
y= * i
2(1-n)
(1 mark)
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Question 8 (4 marks)

1

x(x*+1)
in the vicinity of x=1and x=2.

1
Whenx=1, y=—
Y75

~

Do a quick sketch of y=

0 [—

ol |-

When x =2, y:i

10
We know that between x =1 and x =2, the graph is above the x-axis.

|
area:_[z—dx
L x(x” +1)
1 _ A Bx+C
2D x a1l
A+ 1)+ (Bx+C)x
- x(x2+1)
Trueiff 1= A(x* +1)+(Bx+C)x
Putx=0, 1=A so A=1
Putx=1, 1=2+B+C
B+C=-1 —(1)
Putx=-1, 1=2+B-C
B-C=-1 —(2)
(D)+(2) 2B=-2
B=-1
In (1) Cc=0

2
So area= j (l— 2x de
\X X +1

Let

=(mge(z)—%mge@j—(logea)—%loge(z)}
=log,(2)-log, (\/5 )+ log, (\/5 )

232
=‘°gf[fJ

[2\%
=log,

J square units.

[u—

(1 mark)

(1 mark)

(1 mark)

(1 mark)

© THE HEFFERNAN GROUP 2017 Specialist Maths 3 & 4 Trial Exam 1 solutions



Question 9 (5 marks)

2_
N oldy e
dx

X
J-;zdy = .[ * dx (separation of variables) (1 mark)
4+y Vx? -1
—.[ 2dy=.[u_5><ldudx whereu = x* -1
4+y 2dx
larctan —J-u Zdu du =2x
2 dx

—arctan( j+c1 —u2x2+ c,

%arctan %)z\/xz —1+c¢ where c=c, —¢,

Given y(1)=2,

(1 mark) — left side
(1 mark) — right side

1
—arctan(l) =c¢
> @

1
2
T (1 mark)
8

So %arctan(% :\/x2 -1 +§.

arctan(% =2 —1+=

tan| 2 xz—1+E =Y
4 2

The solutionis y= 2tan(2 x* =1 +§j

(1 mark)
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Question 10 (7 marks)
y
X

. Th hof y= — | is obtained 4
a ¢ graph oy arccos(zJ 1s obtaine (_ 2, n) |

when the graph of y =arccos(x) is 0L

dilated by a factor of 2 from the y-axis. 2

’ (2.0)
-2 2 » x

(1 mark) — correct shape
(1 mark) — correctly labelled intercept and endpoints

b. i. f(x)=arccos %

Let Yy =arccos (%j

Swap x and y for inverse

X = arccos§ l
3

Y
cos(x) ==
(x) 2

y =2cos(x)
Sof_1 (x) =2cos(x) asrequired.

(1 mark)
ii. From the graph in part a., rp= [0,7].

Since a'f_, =rs

then df,1 =[0,x].

(1 mark)
c. Do a quick sketch.

The region to be rotated is shaded. y

i A
2 2
| _ 2 1 _
volume }[ny dx \f '(x) =2cos(x)
T 7:c > x

3 0
=x J' 4cos? (x)dx (1 mark) _ 2\
0

47

(cos(2x) +1dx

O =y | 3
N | =

1. 2
= 271:[— sin(2x) + x}

0

- 2n{lxo +E) - (l sin(0) + o)}
272 )2

o
=2X—

(1 mark)

[\

= 7t* cubic units (1 mark)
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