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2012 VCAA Mathematical Methods CAS
Written Examination 1
MAY Suggested Solutions

Question 1

a. y=(€-5xfmmso§§=4Qx-5xﬁ-5xf

h‘ﬂm=g£m
() = sin(x)x1—xxcos(x)

sin’(x)

-

I1x1-2x0
_ 2
= 12
=1
Question 2
1 -3
dx=[(2x-1) dx
f 2x-1)° f ( )
1 1
=—x—x(2x-1)"
—5 X5 x(2x-)
= _—12 (no c required for an anti-derivative).
42x-1)
Question 3
Let y=2x" +1
Interchanging x and y: x=2y" +1 andso 2y’ =x-1
So )’ = x-1
Answer: h7'(x) =3 for xER
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Question 4

x 0 1 2 3
Pr( X =x) 0.2 0.2 0.5 0.1

a. Mean=0x02+1x02+2x0.5+3x0.1
=0+02+1.0+0.3
=1.5

b. 0.2x0.2x0.2 =0.008

¢. Getting no phone calls is impossible. The probability table now is:
X 1 2 3
02 0 0

1 .
Pr( X =x) 4 0. 0

\S]
(9]
P

1
8

0 |

o2e]
(o¢]
(o ¢]

To get a total of four calls over two days means 1 & 3;2 & 2 and 3 & 1.
e 1 1. 55 1 1_29

The probability is: —x—+=-x=+—x— =

4 8 8 8 8 4 o4

Question 5

a. The following sets of coordinates MUST be put on the graph below:
* x—intercepts at (1, 0) and (5, 0)
* y—interceptat (0,—1)
e full dots at the end-points (5, 0) and (0, — 1)
* (3, 2) at the vertex

Y

3 (3.2)

(5,0)

0-1) =+ (1,0)
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b. Reflecting (3, 2) in the x-axis gives the point (3, — 2 ). Translating this 5 units to the right
gives (8,—2).

c. Reflecting f(x)= —|x - 3| +2 in the x-axis gives g(x) = —(— |x - 3| + 2) which simplifies to
g(x) =|x—3|—2.
Translating this 5 units to the right gives: A(x) = |(x -5)- 3| -2.
Answer: h(x) = |x - 8| —2for the domain [5, 10].

Question 6

. (T JT /4
a. asinf —|=cos| —|so atan| — | =1
[5)715) = e (3)

1
Answer: g = —

V3

b. a sin(x) = cos(x)
asin(x) _ cos(x)

and so g tan(x) =1
cos(x)  cos(x)

tan(x) = =3

Tangent is positive in 1% and 3™ quadrants. The 3" quadrant angle is 7 + T_ :

3

Question 7

2log,(x +2) —log,(x) =log,(2x +1) for x > 0.
log, (x+2)* —log,(x) =log,(2x +1)

2
loge( (x+2)
x

) =log,(2x +1)

2
so &+ 5
X

(x+2)* =x(2x +1)
X +dx+4=2x"+x
x*-3x-4=0andso (x-4)(x+1)=0
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Hence x = 4is the only answer as x > 0.

Question 8

a. The area associated with Pr(X <106) = ¢ is shown on the normal curve below.

\

\

By symmetry, Pr(X <94)=Pr(X >106)=1-¢

Hence Pr(94 < X <100) = ~(1-q)=q -

2
Answer: —l
x+1 _é
8
—f(x+1)dx

, 17 12x5
—x +x| =
2 , 8

%bz +b= % which simplifies to »* +2b-15=0

(b+5)(b-3)=0 and so the only answerisb=3as 0<b=<4

Question 9
If f(x)=xsin(x) then f'(x) =1xsin(x) + x x cos(x)=sin(x) + x x cos(x)
} f(x)dx =j‘sin(x)dx +}x cos(x)dx

6 6 6
T

[f(x)]% =[-co s(x)E +}x cos(x)dx

6
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T

[x sin(x)E =[- cos(x)E + }x cos(x)dx

st 3 5 V3

3
fxcos(x)dx=—2 - Twhich is in the form ax + b where a = I and b = -
G

Question 10

al f(x)=e™ +3x
f'(x)=-me™ +3
= ( for a stationary value.

_ _ 3
me ™ =3 andso e™ =—
m

[+
- mx =log,| —
m

1 3 1 m
X= ——loge(—) or —loge(—)
m m m 3

ii. This value of x will be positive if m > 3.

b. The gradient of the curve is f'(-6) = —me®” +3
The tangent passes through the origin so its equation is y = (— me®” +3)x
Whenx = -6,y = f(-6) =™ -18
So substituting ™" —=18= ((-me®" +3)x(-6))

e —18= 6me™ -18

e6m — 6m€6m
& (1=6m)=0
1=6m as %" isnever zero
1
m=—
6
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