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VCE Mathematical Methods (CAS) Units 3&4 Trial Examination Suggested Solutions

Question 1 (3 marks)

a. h(x) = xsin(xz) =u(x)v(x), where u(x) =x and v(x) = sin(xz).

Hence u’(x) = 1and v'(x) = 2xcos(x2).

h(x)=v(x)u'(x) + u(x)v’(x) M1
= sin(xz) X1 +xX 2xcos(x2)
= sin(x%) + 2x7cos (x°) Al
’ Ty _ . V3 T T
b. h (J;)—51n(§) +2><§cos(§)
=1 Al
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Question 2 (3 marks)
f)y = (e e
S5x X S5x —X
=e Xe +e X e

Sx+x Sx—x
=e + e

4x

6x
=e +

e
)dx = J‘(e6x + e4x)dx

= J‘emdx + J-e4xdx

Hence J Sflx

6x 4x
= 6—6— + %—1— + C, where C is a constant. M1
e6x e4x
g(x)= < + T + C for a particular value of the constant C.
Since we are given that g(0) = 0, we can find the value of C.
6x0 4x0
0M="+% _+C MI
8 6 1
eo eo
= g + Z + C
1 1
_5+Z+C
5
=—+C
12
Thus 0 = Bl +C
12
5
=1
e6x e4x 5
=S 4 2 Al
8=+~
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Question 3 (4 marks)
a. sin(2x— g) = ? —T<X< T
.13
2 gesn ()
X Sin 2
-
3
T 137 T 1z
2X—6—§ ———6—<2X—6<——6— M1
2x—£[ Sx 4_11[7[27[
6 3’ 3’3 3
pxo 37 11 7 5m
T 27 6726
3 T @ sw
47124 12 Al
A
“ Jam \_Iz
4 4 12
(-7, —1-./3)

correct shape Al
correct intercepts and endpoints Al
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Question 4 (3 marks)

x+1 x+1 _

3x9 Ty %3 -3 o
3x 39 125 x3 -3 2o
3x37 x9+1-25x3"-3x3"=0

27x3% 2 28%x3 +1=0

27x3 _28x3 +1=0

quadratic form M1
Let 3" = a.
2
27a"-28a+1=0
(27a-1)(a-1)=0
1
=—.1 Al
=
Therefore 3" = L 1
27
3x:lgivesx:Oand3x:—2%givesx:—3. Al
Question 5 (5 marks)
a. Method 1:
Complete the square to find the turning point:
1)2 25
= [x—- = M1
f=-(x-3) +3
. 1 25
Coordinat (—, —). Al
oordinates are > 7
Method 2:
fi(x)=1-2x
There is a maximum when f’(x) = 0. M1
1-2x=0
x=l
2
1) _ 25
! (2 4
Coordinates are (%, ?) Al
i ]
b. i flg(x))=6+ x| —|x
domain: x € (-3, 3) Al
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il.

21
correct shape Al
correct intercepts and turning points Al
Question 6 (4 marks)
a. Letu:x3+ 1 and then y = log (u).
dy 1 du 2
&) Zand 22 = . M1
du u an dx 3%
The chain rule states that Z% = % X %
Hence dy = ! X 3x2
dx u
= ! X 3x2
3
x +1
2
_ 3x Al
x +1
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3x2

3
x +1

By the fundamental theorem of calculus, J- dx =log e(x3 + 1) + C, where C is a constant.

2.1 1
However, (x+x 7) =

3
x +1

We can find the required antiderivative as follows:

2
2 -1
J‘(x+x2) dx:J‘ 3x dx
x +1

2
=1xj ;’)x dx
3 x +1

= %loge(x3 + 1) + K, where K is a constant, since K = —g Al

Question 7 (4 marks)

a.

C = floor + roof + walls + foundations

_ %052 + 49—052 + 40sh + 40s

- ‘-‘3952 + 40sh + 40s Al

4800 = %)sz +40sh + 40s

120=s(%+h+l)

120 s
—_Z_1=h
s 3

Al

(36052~ 3s)
=5

3s

3
=120s—%—s2 Al
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A Vo120 2s
ds
4V _ 5 when 0= 120 — s> 2s
ds

=5+ 25— 120
=(s-10)(s+12)
s=10and s =-12

Since s >0, s = 10.

360 — 10> = 3(10)
3(10)

When s =10, h =

_ 230
T30

23
==—m

3

Question 8 (3 marks)
Let y=g(x).

y—2=;2
(3x-1)

From the transformation, x’= a(x + b) gives a(x + b) =3x+ 1

ax+ab=3x+1
a=3
1
b==
3
y'=y+cgivesy+c=y-2
c=-2

Question 9 (5 marks)
a. Zp(x)=1

k21 +3k+4k+2k+k=7

3k>+10k—8 =0
(3k—2)(k+4)=0

2
=——4
k 3

Since k>0, k= %

Al

Al

Al

Al

M1

Al

one solution only Al
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b. Pr(X=1)=1-Pr(X=0)

Pr(X=0)= ——

1
Pr(X=1)=1-=

_20
21

Question 10 (6 marks)

a. Since f(x) is a probability density function, f(x)dx=1.

—o0

7

oo 0 1 - oo
3
J f(x)dx:j f(x)dx+j f(x)dx+J‘ f(x)dx+j f(x)dx
7
—oo o0 0 1 —
3

[SMIEN|

00

0 1
I:J‘ de+J‘ kxzde- (7k;3x)dx+J‘ Odx
7

—oo O 1 -

7
ff_i}l[z&x_s_ff 0
3 ), L4778,

1—]_‘4.(3‘)(2_%(2)2)_(2(_%)
"3 U473 8\3 4 8
k
3

M1

Al

M1

Al
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b. Since k=1:

x2 0<x<1

7-3x 7
flx) = <=
7) 1<x 3

0 elsewhere

The mode is the value of x for which f(x) is a maximum. This can be found by sketching the graph.

A

1.5 T

0.5}

maximum value of f(x) occurs when x = 1, therefore mode = 1

M1
Al

10
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o

c. The mean is given by J x f(x)dx.

—oo

1 7

= 3
J- xf(x)dx :J‘ xf(x)dx +J- xf(x)dx

0 1

3 2
:J‘ x3dx +J‘ z%—?—)—c—dx M1

ol -G
7 4 g 1
l+(ﬁ_ﬁ)_§
4 \72 108 8
_1+(1029_6;82)_§
T4 \216 21 8
1. 3435
T4 216 8
_ 54, 343 135
216 216 216
_ 262
" 216

mean = 51
~ 108 Al
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