The Mathematical Association of Victoria

MATHEMATICAL METHODS (CAS)
SOLUTIONS: Trial Exam 2015

Written Examination 1

Question 1
a. Let y=xe™
Using the Product Rule

%=(e“xl)+(xx2ez") 1M

P e +2xe”* 1A

dx

b. Find f(xezx )dx

From part a. we know that f (ezx +2xe™ )dx =xe™ +c 1M

f(ez")dx+f(2xe2x)dx =xe’ +c
f(erz’“ )dx = xe™ —f(ezx )dx +c
(

f 2xe’ )dx = xe’* - %ez’“ +¢

f(xezx)dx = %xez“‘ —%ez" +c 1A
Question 2
(k-Dx+2y=1
x+(k-1)y=-k
k-1 2
Let 4=
-
det(4) =(k-1>-2=0 1M
(k—l)2 -2=0
(k—l)2 =2

k-1=2
k=1+\/5 0rk=1—x/§

For a unique solution

kER\{li\/E} 1A

OR
1-(k-1)x
y=—"0—(1)
-k-x
v=—— (2

If there is a unique solution, the lines must not be parallel hence have different gradients.
Therefore, equate gradients to find the case where the lines are parallel.
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~(k-1) _ -1 ™
2 k-1

~(k-1)"=-2

(k-1) =2

k=1+V2 ork=1-+2
For a unique solution

kER\{liﬁ} 1A

Question 3

a. f: l—%,oo)%R,f(x)=loge(3x+2) and g:[0,00)—>R,g(x)=|x—1|.

g(f(x))=[log,(3x+2)-1| ™M
Dom g(f(x)) =dom f(x) = H,w) 1A

b. g(f(x))=|log,(3x+2)-1
Shape 1A

-2
Correct intercepts (%,O) and (O,—logg(2)+1) 1A

Correct endpoint (—%, 1) 1A
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Question 4

a. h:[0,14]— R, h(t) =2sin(%(f+l))+2
)= cos[ =
h(t)—lscos(30(t+l)) 1A

b. Given d—V =2 cm’/s

dt
av._av.  dt IM
dh dt dh

=4 1A

av _ 30
dh (JZ’)
T Ccos| —
6

d—V = w cm’/cm 1A

dh T

Question 5

a. f(x)= %loge (x(x+1))loge (2x —1)

Using the product and chain rules

1(x) = [loge(2x—l)x x(2x+l)} + [%loge(x(x+l))x 2 }

2x(x +1) 2x -1
s [ 2x+1 B 1
S f(x) = 2x(x+1)1oge(2x 1)]+[2 _1loge(x(x+1)) 1A
b. f'(2)= 2o (3)|+ Lo (6) M
o[-

in the form of log, (amb" )
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35
L f'(2)= [loge (312 )} +

s 1
= f'(2) =log, (31263) 1A

1
log, (63

31
=10ge(3423) 1A

Question 6

243 cos(2x) =-3

x=5—”+kﬂ,k€Z 1A
12

x=7—”+kﬁ,kEZ 1A
12

Question 7

a. f(x+h)=hf'(x)+ f(x)
f(x)=2(x-1)

Letx=28, f(28)=6 1A
f(x)= 2(x - 1)% 7'(28) = 2 1A
3 ’ 27

h=-0.01

12799 = x 2 462534 14
100 27 1350

b. It will be an overestimate. 1A

The tangent to the graph of fat x = 28 will be above the graph of fat x =27.99. 1A

(28, £(28))
m%)

A

v
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Question 8
-(x=-D(x-2) I=sx=<2
f(x)= %x—l 2<x=a

0 elsewhere
2

f(—(x—l)(x—2))dx

1
I A M
2 1

8 1 3

1A

Solvef(lx—l)dx=§fora 1M

2
@ _go14222 M
4 6

3a> -12a+2=0

_12:\/120
6
6+\/3—O .

3

Note: some students might solve for a using the following equation
2

f(—(X—l)(x—Z))dx +}(%X—l)dx -1

a

> 1A
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Question 9
3
y_ b 1A
5 125
2 3
b. °C, 1y (4 M
5 5
_1ox—Lx 0%
25 125
_128 1A
625
c. X~Bi(22,l)
5
2 1 4 2J22
=Np=—, O=+Npq = ,|22X—X— = —— 1M
u=np 5 pq 5% 5

(u-20,u+20)

:(22 422 22+@)

3

5 5 5 5

We are approximately 95% certain that Max will get between and including 1 and 8 correct.

The data is skewed. So it is only an approximation. 1A
d. 1—Pr(X=O)>@ 1M
625
0 n
o (L) [4) 256
5)\5 625
n 4

i < i 1M

5 5
n>4
n=>5 1A
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