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VCE Mathematical Methods Units 3 & 4 Trial Examination 2 Suggested Solutions

SECTION 1

Question 1

y=(2x+4)
=(2(x+2))’
=4(x+2)°

y=a(x- h)2 +k
a =4 = adilation from the x-axis by a factor of 4.
h =-2 = atranslation of 2 units to the left.

Answer D

Question 2
f(x) =sin ()—26 + n) has a period of 2.

g(x) =|cos(x)| has a period of 7, as may be seen from the graph below.

YA

1

4 y=g(x)
t —>» X

o0 T 27

Jjx) = sinz(x) also has a period of 7, as may be seen from the graph below.

YA
11
y=j(x)
+ +>» X
0] T 21

k(x)=1 —JTCOS(z(%[ - D has a period of 2% =7.

Thus each of the three functions g, j and & has a period of 7.

Answer E
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YA W‘(X)
2] (1.2)
e

GL—DQ\\\\4<

From the graph of f(x) above it can be seen that its range is R\[-2, 2).

Question 3

Answer E

Question 4

1 2 2.1
loge(z—z) =log,(m" —n")
m —n ) )

= —log,(m’ = n’)

= ~log,((m —n)(m + n))
=-log,(m—n)—log,(m+n)

Answer B
Question 5
YA 2
y=2¢"
2
» X
(0]

For an inverse function to exist f must be a one-to-one function over the domain (-0, a@).
Hence A is the only option that can be correct.

Answer A
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Question 6
YA
y=x2—4
> X
2 0] 2
X' —4#0
—=x —4>0

=>x<-2o0orx>2

Answer D

Question 7
y =log,|x| becomes y =1log,|3x| after a dilation of a factor of % from the y-axis.

y =log,|3x| becomes y =1log,|3(x + 3)| after a translation of —3 units parallel to the x-axis.

y =log,|3(x + 3)| becomes y =log,|3(—x + 3)| =log,|-3x + 9| after a reflection in the y-axis.

Answer B
Question 8
L
fl)=e’
L
fn=3¢
1
=x2
f@2)=3¢
_1,
)
log, ('(2)) = log,¢)
= loge@ +log,(¢)
=—log,(2)+1
=1-log,(2)
Answer C
Question 9

If p(x) is divisible by 2x +2 (i.e. 2(x+ 1)), then p(~1) =0.
= (=)’ =2(=1) +a(-1)>+1=0
1+2+a+1=0

a=-4
Answer C
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Question 10

y=|x+3|

-3 2 -1 O

a:x+3=-3x-1) B:x+3=3x-1
x+3=-3x+1 —2x=-4
4x=-2 x=2
1
X=-=
2

So |3x—1| = |x + 3] whenxS—% or x>2.

The points of intersection can also be found using a graphics calculator.

Answer A

Question 11
Pr(even) =0.5

X : number of even numbers recorded in 8 rolls

X ~Bi(8, 0.5)
E(X)=8x 0.5
—4
Pr(X<4)= (g)(0.5)4(0.5)4 + @ 0.5)° + @ (0.5)° + @ 0.5)° + @ (0.5)°
— 0.6367

Or, using a graphics calculator, the answer may be found from bincdf(8, 0.5, 4).

Answer D

Question 12

ran f=R = domf*1

To find the rule for f -
x =log, J-y+2
=S y73

(€) =-y+2

y= e 42
~f ' R—>R, where f'(x)=—¢"+2
Answer C
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Question 13

The graphs in I could show f(x)=1og,(x) so that f'(x) = )—lc which is as shown.

-1, x<0

The graphs in II could show f(x) = |x| so that f'(x) = {1 0
, x>

The graph of f’ shown looks like this except that it should not be defined at x = 0.

The graphs in III could be f(x)=¢ " —c sothat f'(x)=—e ', which is as shown.
Hence I and III are valid.

Answer D

Question 14

Option C would only necessarily be true if f were symmetrical about the y-axis. All the other options are true
given the conditions stated in the question.

Answer C

Question 15

We require the area bounded by the curve y = f(x) and the horizontal line y = d between x =a and x = b.

b
Using the rule that area = J.(upper function — lower function)dx, the area is given by J. (d—-f(x))dx.

b

b
area = I ddx —I f(x)dx

a

b
:wxxﬁ—jfuyu

b
=d(b-a) —I S(x)dx
Answer B

Question 16
3 3
3 1 1
3 = Q___
I(x—lxx+2)x j -1 X+
2 2
3
= [log,|x — 1| —log,|x + 2[];
3
= [loge x-1 J
x+ 24,
SMERN
_loge(s loge 4
tog (29
- ge 5 1

= logE@)

Answer D
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Question 17
re () =50 )
We require o\l = Iy va .
d(u

- £ (8
Applying the product rule, we have " dx(v) +v )

Applying the quotient rule to the second term, we have

v%v’+v(v—v-bil—%w—,):bt—w+‘&;‘,—&v:,
w w w w
_vwu' +uwv’' —uvw’
= =
Answer A
Question 18
p+2p+p+02=1
4p=0.8
p=0.2
EX)=0xp+1x2p+2xp+4x0.2
=4p +0.8
=4x0.2+0.8
=1.6
Answer D
Question 19

JT
A(B)=1
JT
A=Z
12

Answer B

Copyright © 2007 Neap TEVMMUS4EX2_SS_07.FM 7



VCE Mathematical Methods Units 3 & 4 Trial Examination 2 Suggested Solutions

Question 20

1 3
Let f(x) = -}; = x ? sothat f(x) =—%x 2
Now f(48.5) = f(49 — 0.5) = f(49) — 0.5f'(49)
1
49)= L -1
f49) ===
e e
2(49)’ (7)

A(48.5) ~ % _ %(—ﬁ)

L
4" 43

—_—
+

—

N

~Ni—= Q= Q=

7 N\ 7N\
N
X
|

—
+
~
X
~
o

Answer E

Question 21

X ~N(u, 2)
Pr(X <510)=0.95

Z= mT_'u = invNorm(0.95)

510 - =2 x 1.645
1 =506.7

= 507 to the nearest mL

Answer D
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Question 22

g(f(x)) =g(a")
Let y=g(a")

dy
dx’

Now let ¢* = log,(a") = loge(ekx) = kx

We require which represents g'(f(x))

xlog,(a) =kx
k=log,(a)

xlog,(a)

)

xlog,(a)

Soy=zg(e

Now let u=e , soy=g(u) and?:g'(u).
u

x1 a X
du _ log,(a) x e %8l _ log,(a) x a
dx
dy_dy du
dx du dx

= §'(u) x log,(a) x '

X , xlog,(a)
=a'log,(a)g'(e )

=a'log,(a)g'(a")
Answer E
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SECTION 2

Question 1

a.

i. f(2m) =2m — cos(4)
=2m -1

The coordinates are (27, 2t — 1). Al
ii. (0.515, 0), using graphics calculator. Al
b. f'(x)=1+2sin(2x) Al
NB: x € [0, 2]
1 + 2sin(2x) = 0 for stationary points
. 1
sin(2x) = —=
(2x)=—3
T 11z 197 237
Y= L8 2R IR LI Ml
Y666 6
77 1x 197 Bx
127 127 127 12
For a maximum, x = In or &T Al
12 12
c. i. x—cos(2x)=x+1
cos(2x)=-1
2x=m, 37
X = %T or 3—27—1 Al
ii. g'(x)=1 Al
f(x)=1+2sin(2x)
Atx=Z, f’(f—‘) =1+ 2sin(7) M1
2 2
=1
=g'(x)
At x=3Z f(3—”) = 1+ 2sin(37)
2 2
=1
=g'(x)
g(x) touches f(x) at x =7§r and x = 37“ Al
ili. c=-1 Al
Copyright © 2007 Neap TEVMMUS4EX2_SS_07.FM 10



VCE Mathematical Methods Units 3 & 4 Trial Examination 2 Suggested Solutions

Question 2

a.

i. Pr(X>3)=0.8413
cdfnorm(3, 999, 4, 1)

84.1% Al
i (0.8413)° Al
=0.422 Al
Let T be the time spent completing security clearances.
T~N(u, 6)
Pr(T>30)=0.1
Pr(T<30)=0.9 Ml
Pr(z<2=4) =09
6
”T‘” = 1.2816 M1
u =22.31 minutes
= 22 minutes and 19 seconds Al
i. Let X be the number of hits in 6 shots.
X ~Bi(6, 0.85) Ml
Pr(X>5)= @ 0.85° x 0.15 + @ 0.85°
or 1 — bincdf(6, 0.85, 4)
=0.77648 Al
=0.776 (to three decimal places)
ii. E(X)=np
=6x0.85
=51 Al
iii.  Let Y be the number of satisfactory magazines.
Y ~Bi(10, 0.77648)
E(Y)=10x0.77648
=7.76 Al
i. YA
(1.15,0.77)
> |
o 2
Correct curve for t € [0, 2] Al
Correct curve (y=0) forr<0 and 1>2 Al
Correct coordinates of maximum point A1l
ii. 1.15 hours = 1 hour and 9 minutes Al
15
ii. Pr(0.75<T<15) =I it(4 —A)dr M1
0.75
= 0.547, using graphics calculator Al
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Question 3
a. If the parabola is to touch the x-axis at x = 2, then X+ px+qg=(x- 2)2. M1
x2+px+q=x2—4x+4
Sop=-4,q=4. Al
b, Asy=x—drx+4+k D=ox_4,
dx
The gradient of the line y = 2x is 2, and so 2x—4 =2. M1
Hence x =3. Al
At x =3, y=6. Substituting these values into the original equation gives
3’ 4x3+4+k=6
k=5 Al
c. The equation O px + g = x must have two solutions.
This means that the discriminant of the equation X+ (p — 1)x + g = 0 must be positive. M1
Leta=1, b=p-1 and c=q.
Then (p—1)° =4 x 1 x ¢> 0.
(p- 1)2 >4¢q, as required. Al
d. X +px+qg=2x
x2+(p—2)x+q:0 Ml
/ 2 [2
x=2—pi (p—2)—-4q _2-ptNp —4p+4-4q Al
2 2
[2 [2
e i lel—p— p —2p+1-4qg 2-p—ANp —-4p+4-4q M1
2 2
:%(—1+Jp2—4p+4—4q—Jp2—2p+1—4q) Al
I _2-p+ A/p2—4p+4—4q_l—p—A/p2—2p+ 1-4q
? 2 2
=%(1+Jp2_4p+4_4q_Jp2_2p+1_4q) Al
i L Lj=ix2=1
2
So |L, —L,| is constant. Al
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f. The pattern in the solutions for the parabola and each line is very similar to that in e. above.

For example, ax’ + px+q=2x

ax2+(p—2)x+q:0

_2-pE(p-2)°—4q

2a

:2—piA/p2—4p+4—4q
2a
Similarly, for the parabola intersecting the line y = x, we get

_1 —pi/\/pz—2p+ 1-4q
2a
Notice that the only change in the solutions is that the denominator is now 2a.

2 2
HenceL3=1_P_ P2—2P+1—4q_2—p— P —4p+4—4q
a

2a
= (- Loy —dp+a—dg -y ~2p + 1-4g)
a

[ 2 [ 2
L4:2—p+ p —4p+4-4q 1-p-Ap -2p+1-4q M1

2a 2a

(1+Ap’ —4p+4—4g—Ap —2p+1-4q)

X

X

M1

1
2a

Hence |L; - L,| =2xi,asa>0
1

== Al
a
Question 4
a. i. 153 cm Al
ii. C(x)=we™
493=153¢""
-156 _ 4.93
e ===
15.3
1 (4.93)
=_——Jog [ =X
T AN
=0.0755 Al
iii. YA
1 b0
05 -——"""""""""="=""=7----
: >» X
0 36.13 4531
Using a graphics calculator, we find that the compacted layers will be
between 0.5 and 1 cm in thickness at depths between
36.13 cm and Al
45.31 cm. Al

Copyright © 2007 Neap TEVMMUS4EX2_SS_07.FM 13



VCE Mathematical Methods Units 3 & 4 Trial Examination 2 Suggested Solutions

1 2
b. Let x = h().
b
_blogZ(Z)
C=We
—logE(Z)
=We
log,(2”"
- We 0g,(2 ) M1
=Wx2"
1
= Al
2W
c D A
******************************** D W
b
> 1
0
Curve with asymptotic behaviour Al
Curve passes through the origin Al
Correct equation of asymptote Al
d. i 362= 2'—26(1 20y
Using a graphics calculator,
vy, =36.2x
¥, =2.06(1—e¢ ") M1
Solving gives x = 0.01323.
~.b=0.01323 Al
. 2.06 ~0.013231
. = 001323 ¢ )
Ast— © Ml
2.06
0.01323
D — 156 cm Al
ii. 90 = 156(0.0132¢ 0% Al
dt
= 06 0132
1.3=2.06e "1 Mi
fe_ 1 o ( 1.3
~70.01323 2\20
=34.87
As r=0 at the end of 2005, then ¢ = 35 at the end of 1970.
So t=34.87 at a point during 1971.
Hence the layer is from 1971. Al
14
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