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VCE Mathematical Methods Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (3 marks)
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(1-2x)

= (1-2x)7"

dY_ 5y ax(1-2x)"
dx
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(1-2x)°
b.  Let f(x) = x"cos(2x).

£1(x) = 3x° cos(2x) — 2x" sin(2x)
r(5)=3(5) eos(5)-2(3) sn(3)
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Question 2 (2 marks)
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Question 3 (6 marks)
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b. f(x)= J.l + e_idx

X

=x—2e2+c Al

f(-2)=-2e—>-2e=-2-2e+c
c=2
X

fx)=x-2¢ > +2 Al

A ERIANE

x'=2x+1

—>x=%(x'—1)
M1
y=y+4

>y=y-4
' —%x%(x'—l)
y-4=1+e

-1
y=e +5 Al

Question 4 (5 marks)

1

T 1-2m

5

a. 25™ 48

2m

52 _ 1 5248 M1

x 52" = 48

Nl =

52"~ 60 M1
log,(5°") = log,(60)
2m(log,(5)) = log,(60)
log,(60)
m=— "
2log,(5)

log,(60)

= Al
log,(25)
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5

. — =log (x)-2
b log,(x) +2 g.(x)
(loge(x) + 2)(10ge(x) -2)=5
(log,(x)*~4=5 M1
2
(log,(x))" =9
log,(x) =43
Xx=e or x=e Al
Question 5 (7 marks)
a. 1-2sin(2x)=0
. 1
2x) ==
sin(2x) 3
T 57w
=X 27 M1
Y766
_Z 3z
xX= B or x= o Al
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correct intercepts Al
correct endpoints Al
correct shape Al

c. f'(x) =—4cos(2x)

f'(0) =—4cos(0) Ml

s.y=—4x+1 is the tangent line at the y-intercept Al
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Question 6 (8 marks)

a. i. Pr (at least one faulty) = 1 — Pr(none faulty)

—1-2x4 Al
87
5 9

122
1414 Ml

ii.  Let X be the number of faulty batteries.

Pr( X=1nX2>1)_Pr(X=1)

Pr(X=1/X>1)= _
Pr(X>1) Pr(X>1)
_)=3,3,.3, 315
P1‘(X—1)—8><7+8><7_28 M1
9
Pr(X>1)=—
((x=b=4
15
Pr(X=1|X21)=%
14
=3 Al
6

b. Let Y be the random variable for faulty batteries.

!
Y~Bl(4, g)
Pr(Y>2)=1-Pr(Y=0)-Pr(¥Y=1)

SEORON0 i

—1_256_256
625 625
= ll§ Al
625
c. i Pr(Z>-15)=Pr(Z<1.5)
X—X
Z =
7,
15= b-540
70
b=540+1.5x70
= 645 Al
ii.  Pr(X>470|X < 540) = Pr#70 < X < 540)
Pr(X < 540)
_Pr(=1<Z<0)
Pr(Z<0)
_05-0.16
0.5
=0.68 Al
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Question 7 (5 marks)

X

a. fiROR fx)=e" -2

Let y=e3x—2.

For inverse, swap x and y:
xX= e3y -2
3y=log,(x+2)
-1, 11 >
£ () = 3log, (x+2)

The domain is (-2, ).

Al

Al

b.
yl\
4 VEX
2
> X
-4 -2 2 4
2,2
( )(J )
-4
correct line, domain and end point (-2, -2) Al
-1 1
c. f (Bx)= gloge('j’x +2)
1
—1 In 3x+ 2)
f(=f (Bx))=e -2 M1
= 1 —
3x+2
__ 1 " 206x+2)
3x+2  3x+2
_—6x-3 Al
3x+2
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Question 8 (4 marks)

a  fx)=6x-x-5

Let £'(x) = 0.

3 _1=0 Ml

Jx

x=9
The domain is strictly decreasing for x € [9, ). Al

b. The maximum area of the triangle ABC occurs when point C is the turning point of f(x)
atx=9—> f(9)=4.

Point Cis (9, 4).

Let f(x) =0.
6x—x-5=0
Leta=x—6a—a"—5=0.
a2—6a+5:0
(a=5)(a-1)=0
(Jx=5)(Jx-1)=0 Ml

x=1lorx=25

Area of ABC = %bh
—Lloas_1yxa
"2

= 48 square units Al
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