MATHEMATICAL METHODS (CAS)

Units 3 & 4 — Written examination 2

2009 Trial Examination

SOLUTIONS

SECTION 1: Multiple-choice questions (1 mark each)
Question 1
Answer.: C

Explanation: x=0, y intercept is 6 and C is the only one that gives this result
(or do long division and other features also become clear)

Question 2

Answer: B

Explanation: product rule: In(x” —x) + X(2x-1)
x(x—=1)

In(x® — x)+ =D

(x—1)

Question 3

Answer: A

B
Explanation: sub x=e, y= — 2, sub x=3, y=-2In(5)
giving [-2In(5),-2)
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Question 4
Answer: D

Explanation: swap x and y for inverse
x=(-2)+3

++/x—3 = y—2,due to domain only negative
y =—4/x—3+2,domain of f(x)is the range of the inverse function
13,0 >R, [ (x)=—Vx-3+2

Question 5

Answer: B

Explanation: y = g(— %(x - 2)]
X X
=gl-=+1l|=>g/l-=
g( 2 j g[ 2j

Question 6

Answer: C

Explanation: let e* =a,=>a* —a—-6=0
(a-3)a+2)=0

e' =3,e" =-2,= x =In(3),only
Question 7

Answer: D

Explanation: graph has been translated 2 units left, absolute valued, reflected in the x-axis then
translated 1 unit down

Question 8

Answer: C

Explanation: product of functions key points are x=0, 1,-1
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Question 9

Answer: C

Explanation: V = gﬂr

av
-
av
-

Question 10

Answer: A

Explanation: [2)62 - Sx]l(; =3
2k* -5k-3=0
Qk+1)(k-3)=0

-l
2

Question 11
Answer: B

Pr(4 N B)
0.4
Pr(AN B)=0.12

0.6 = Pr(4) +0.4—0.12
Pr(4) = 0.32

Explanation: 0.3 =

Question 12
Answer: E

Explanation: 0.7+ 6k =1
k =0.05

E(X)=0+0.1+0.9+0.6=1.6
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Question 13
Answer: E

Explanation: 1-binomcdf(30,0.85,26)=0.3217

Question 14
Answer: A

Explanation: turning point at (2,2), point of inflection at (5,7) makes it a quartic curve

Question 15

Answer: B
Explanation: Pr(1.6 < X <1.8) _ normalcdf(1.6,1.8,1.5,0.25) —0.2594
Pr(X <1.8) normalcdf (-10"(99),1.8,1.5,0.25)
Question 16 A
Answer: C 1
Explanation: mode is the highest point, x = 7 "\
; 2n 3y X

Question 17

Answer: E

Explanation: let.y =0

0= 4sin[§j +2,xe[—nm,x]
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Question 18

Answer: A
3 1 3
Explanation: I (5)dx - 5 j- (g(x))dx
| -1

1
[5x], -5
15+5+3=23

Question 19

Answer: A

Explanation: j(%}dx

—%ln|l—2x|+c = 21|l - 2x|+¢

Question 20

0
8
Answer: A 6
4
2

Explanation: = ;
2 5

I(xz —Tx+10)dx — j(xz —Tx+10)dx = 13%sq.units

0 > J.x
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Question 21
Answer: A

Explanation: invNorm(0.26,0,1) = 0.6433 m

Question 22
Answer: D

Explanation: x =15,y =26In(16),and,x =3,y =26In(10)
261In(16) —261In(10)
5-3

avrate =

2

=13 ln[§j
5
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SECTION 2: Analysis Questions

Question 1
a. Turning pointat x =1..bh =1, x interceptat x=6..c =3,
At back door (0,3) sub into equation 3 = a(—1)*(-6)

3=—6a

az—l,bzl,c=6
2

MI+Al
2 marks
b.  expand (or use product rule) or use CAS calculator.
y= —lx3 +4x° —Ex+3
2 2
ﬂ:—éxz +8x—£, ﬂ:
dx 2 2 dx
0=-3x"+16x-13
TP.is[4l,9lj
327
M2+Al
3 marks
9-3 3
c. (03)4d9)=>m=—F-==
(0.3)(4.9) —=2
3
-3=—(x-0
y 5 x=0)
3
=—x+3
4 2
MI+Al
2 marks
13x+6+x" —8x’ +13x-6
d. Find point on curve Area = I 5 dx
0
4 3
J-8x+——4x2dx
0
4
{4x2 +—x* —ixﬂ
3 0
lOgsq units
MI+Al
2 marks
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e. Letx=2y=2 (f(2)=2)
Q:—2x2+8x—g,x:2

dx 2

f. Sub y=0, x=9 so no, it won’t fit before the side gate

Question 2
b

b
a'b*=b
(ab)* =b
log,b=x
L In(b)
In(ab)
In(b)
In(a) + In(b)

X

a. a

In(4)
In(9) + In(4)
21n(2)
21n(3) +21n(2)
In(2)
In(6)
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M2+A1
3 marks

Al
1 mark

MI1+Al
2 marks

MI1+A1l
2 marks
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c¢. Correct shape, show important points, (0,e), (0,1)

_. 2 X asym:
y=0
— 44
—64
_84
— 104
A2
2 marks
) ) . 1
d. point of intersection at x=——
1+In(5)
MI1+Al
2 marks
Question 3
a. Temperature range is [-1,9]
Al
1 mark
b. Temperature
10+ (6,9)
(15.5,0.0) (20,6,0.0)
> 4 é é 1:0 PIEVIRY 123 § 25 24 hours after 9am
(18,-1)
—24
A3
3 marks
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C.
T(deg C)

T () =-5 cos(gj

time (hours)
T3(x)

T,(t) =45 sin(%(x + 6)j

Al
1 mark
d. [-1,1]
Al
1 mark
Question 4
2
a. V= ﬂ(f) /
2
X 2
100 = ﬂ(—j /
2
/- 40(2)
X
MI+Al
2 marks
b. V=d’l
x> 400
=—X
2 xx?
200
=——cm
T
MI1+Al
2 marks
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¢. Pr(X <2)= binomecdf(100,.03,2)=0.4198

d. Pr(X =9)=1-binomedf(10,0.4198,1) = 0.0025

65%
e. (
65% R S

R
65% /R 25%
35% S <
R S
___— R
35% 25% R
S / \ S
Ea -

Pr (round in Aprilround in Jan)
=(0.65)’ +0.65x0.35%0.25+0.35x0.25%0.65 + 0.35x0.75x 0.25

=0.4540

f. Pr(square on at least 2 of next 3 | round in Jan)

=0.65%0.35%0.75+0.35x0.25x0.35+0.35x 0.75x 0.25 + 0.35x (0.75)*

=0.4638

Intersect on calculator m=1.75 therefore median cost is $1.75
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MI1+Al
2 marks

MI1+Al1
2 marks

M2+A1
3 marks

MI1+A1
2 marks

M2+A1
3 marks
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6 1.6
i. gj@z—xx=0yn4

1

MI1+Al
2 marks
h.
i. Pr(Z <z)=0.11= z =invNorm(0.11,0,1) = —1.2265
o= 107-108 _ ) e)
—1.2265
M2+A1
3 marks
il. £+20=1[106.36,109.64]¢g
Al
1 mark
Question 5
a.
300
250
200
150
100
50
Al
1 mark
b. i. reflected in y axis, then translated 24 units right
ii. reflected in y axis then translated 12 units right
A2
2 marks
¢. i.On calculator A =256.49 g
ii. B=211.56 ¢
A2
2 marks
d. 198.54025x2 =397.08g (2 x y part of intersection of 4,and B,)
Al
1 mark
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e. 6.28 hours = 6 hours 17min (x part of intersection of 4,and B,)

Al
Imark

f. Xparts of intersection of 4,and y=125 and A,and y=125 times are 3.9244 and 8.0756 hours
Giving 4.1512 hours or 4 hours 9 min

MI1+Al
2 marks
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