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Question 1 (2 marks)

cos®(3x) dx = | —(cos (6x) +1) dx

ct—oao|a
O e | 2

1
2

%{6 sin (6x)+x} (1 mark)
1 [lsm (n)+ —-(0+0)
2 |1\6
_T
12
(1 mark)
Question 2 (3 marks)
5p-2x*y+x=17
dy 2 dy
S5——-2x"—=——4xy+1=0
dx ¥ dx i
(1 mark)
Method 1 Method 2
d
5-2) 2 = 4x-1 At (1L2) wehave 52 2% 310
dx x  dx
d_y= 4xy -1 dy 7
dx  5-2x° I 3
At (1,2), d_y:4><l><2—21 (1 mark)
dx  5-2xl1 7
; y=2=1(-1)
3 (1 mark) 7
y=3x-3 (1 mark)
y—2=1(x—1) 303
3
7.1
d 3 3
(1 mark)
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Question 3 (3 marks)
Let X be the random variable representing the weight, in grams, of eggs produced at this farm.

X ~Normal (¢, =68, 6, =4)

v 4
so X ~Normal| - =68, 65 =——
(“X ! JEJ
i.e. X ~Normal (uy =68, oy =1) 1 mark)
Now L= My
Ox
65—-68
SO =
1
=3 (1 mark)
So Pr(X <65)=Pr(Z<-3)
~0.0015

(1 mark)

Question 4 (3 marks)

Since z=2—i is a solution then z=2+1 is also a solution (conjugate root theorem applies
because the coefficients of the terms in the equation are real).
So (z—-2+i)(z—-2-1)

=(z-2) -i* (difference of perfect squares)

=z'—4z+5 (the quadratic factor)

(1 mark)
Let (z° —4z+5)(z—b)=z"—T7z +(a’ +1)z—(4a—1) where b is a real constant.
Comparing the coefficients of the z-squared terms, we have
—4z% —b* =-72°
b=3
(1 mark)
Comparing the coefficients of the constant terms, we have
4a-1=15
a=4
(1 mark)
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Question 5 (5 marks)

a. lc|=v1+4+4

c=

W|— w

(i-2j+2K)
(1 mark)

b. vector resolute of a perpendicular to ¢ is given by

)

a-—(a.

1O
1O

(1 mark)
=a—[(1+2j+215).§(1—2j+215)j§

A 1 L. .

=i1+2 j+2k —=x1x—=(i—-2j+2k)

prejrek =g m e rek

=142 42k~ (i-2]42K)

I .. .

25(814-20]4-1615)

=5 (2i+5j44k)
(1 mark)

c. If a,b and ¢ are linearly dependent then aa +Bc=b where a,fe R .
We require a(i+2j+2k)+p (i—2j+2k)=2i+3j+dk
Equating the 1 components:
o+p=2 -
Equating the j components:
20-2B=3 -(2)
Equating the k components:

200+ 2p=d -3) (1 mark)

(Hx2 200+ 23 =4
Comparing to (3) givesd =4
(1 mark)
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Question 6 (4 marks)

ldy /4—y2
x dx 4— x*

-1 b
So dy=|—dx (separation of variables) (1 mark)
e
1
- =1
arccos | > +c1=J.u 2 x —ﬂdx where u =4 — x> and ﬂz—Zx
2 2 dx dx

arccos | 2 +c = —lfu_E du
2 2

1
arccos| 2 +clz—luz><2+c2
2 2

(1 mark)
arccos [%} =—J4-x* +c where c=c,—¢
Since ¥(2)=+3,
arccos| — |=—/0+c¢
2
T
= (1 mark)
So arccos Xj - 4 x’ +—
2
cos (E—\M—xz )zl
6 2
The solutionis  y=2cos (g—\M —x’ j
(1 mark)

© THE HEFFERNAN GROUP 2018 Specialist Maths 3 & 4 Trial Exam 1 solutions



Question 7 (3 marks)

F=ma and a= vﬂ (formula sheet)

dx
Now v = 4arccos (2x* —1)

av :4x_—1><4x

dx J1=(2x% = 1)
B —16x
—16x

JaxE (1= x%)
—16x

:2|x|\/1—x2

-1 .
—$ since x>0

B ZxD
-8
Ji-¢
g —32arccos (2x* —1)
\/1 —x?
—160arccos (2x* —1)

NI

So

and F =

(Chain rule) (1 mark)

(1 mark)

(1 mark)
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Question 8 (5 marks)
a. Do a quick sketch.

4
area of § = I(x—l) N4—x dx (1 mark)
1
b d
=I(3—u)\/;><—l—udx letu=4-x
3 dx du__l
31 3 dx
=I(3u2 —uzjdu (1 mark) Also, x=4—u
° 3 x—1=3-u
22 22
=|3u2x=—u?x= Terminals:
3 5
0 x=1, u=3
x=4,u=0

3. 2.5
_{(2x3 -3 ]—(0—0)}
e

5

3

:—)(32

1243 :
= 5 square units

4
volume = nI 2 dx
1
4

= Tt.[((x - l)mrdx

1

4
=nj(x—1)2(4—x) dx
1

4
- nj(xz ~2x+1)(4—x) dx

4
=TCJ.(4x2 —8x+4—x+2x* —x)dx
1

4
=n|(=x* +6x> —9x+4)dx
[
1

4 2 4
P P —9i+4x
4 2

1

:n{(—64+128—72+16)—(—%+2—%+4j}

s

277 ) .
= T cubic units

y
* y=f(x)
1 4
%
(1 mark)
(1 mark)
(1 mark)
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Question 9 (4 marks)

x=24-t
1
@:2xl(4—t)2><—1 Q=2X
dt 2 dt

-1

= =
I

arc lengthzj. —+——dt
cN4—t 1+4
4
ZI t+4+4-¢ dr
N@=-0)(+4)

y=2\t+4

1 L
—x(t+4) ?
S} +d)
(1 mark)
(formula sheet) (1 mark)
(1 mark)
(1 mark)
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Question 10 (8 marks)

a. Y
A
y=n
f— e —————
y=f(x)
» X
0
y - - - E _______
(1 mark) — correct asymptotes
(1 mark) — correct shape
b. f(x) =2arctan (3x)

Let y =2arctan (3x)
Swap x and y for inverse.
x = 2arctan (Sy)

% =arctan (3y)

_ 1 X
So f'(x) =§tan (Ej (1 mark)
d=ry
= (—TE, TC)
(1 mark)
)
sin 5
c. I tan [—] dx = J . dx
cos| =
2
1. (xj
_E Sin 5
=2
Eon
cos| =
2
X
=-2log |cos| = |+
oo 2o
(1 mark)
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d. Do a quick sketch of the graph of y = f'(x) and compare it to the graph drawn in
part a.
A v=w
y | |
A | |
M | l |
g ] y=f(x) | 3 |
O 1 > it o & Ixn >
_______ i | 2
-7 | |
| I
1
3
area required = J. f(x)dx (1 mark)
0
1 n ] . .
=3 X 5 I [ (x)dx (using the symmetry of the
0

graphs of fand /™)

X }2 (1 mark)

V2

(1 mark)
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