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SUGGESTED SOLUTIONS

Suggested solutions to 1995 Mathematical Methods CAT 2 - part 1
Question 1 E
xintercept: lety=0 +y
5 0= x2(2—x)(x+1)

...HHQ. M. -1 > N

x =0 is a turning point n N/\ x

y intercept : letx =0
SLy=0x2x1=0

General shape is a negative quartic
Question 2 B

= 2_ 4 fx
fx)=@+D?-4 ) vt

From translations, turning point at (—1,4)

F=3)=(-2~4=0 Iﬂ: x
f(2)=2-4=5 i

The minimum y valve is -4 and the maximumn 1)
y value is 5, therefore the range is [—4,5]
Question 3 D
The graphs shown are all functions. the inverse of each function is as follows.
A ¥ ,ﬁ ¥y A y

— .\w \
a X -2y > X

-t -,\w 7x ..\..1\»
|\ |ll|._.i|l|||w..-v

The inverse of (i) is not a function, but the inverses of (ii) and (iii) are both functions.

Question 4 C
Using the asymptotes given, the equation is of the form: flx)= n|w_. +2
Substitute the point (0,0): = 0 =24 +2 s ) =142

SLA=2 - 2¥2Ax-1)

x-1
— 2x
x-1
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Question 5 A Question 10, D
y=1+2e7* 1y Using the Product rule:
2 = x(2e¥ )+ (D)
Horizontal asymptote: y=1 2% . 2z
Basic shape is reflected in the y axis. ™N— =2xe™ +e
5 . — 0 _ _ 2x
yintercept: y=14+2¢ =3 yole e e =(2x+1e
—* x
Question 11. C
Using the Chain rule:
Letu(x)=x2 -4 = f@)=u"
Question 6 C < W) =2 iy Lyt = b = 1
Let the model be of the form y = Acosn(x +b) - =2 Fa=zu We o 24x'-4
amplitude =1, ~A=1 period umqa. ~n=3 Sy =cosHx+b) 2y x
%C&n?\ = Au,\ —
The cosine curve is translated £ units to the right, . b= -£ - * -
The equation of the curve is y = cos3(x—Z£) = cos(3x—% Question 12, A
equation o ¥ x=g) (3x=3) Using the Quotient rule:
2t-1
Let t)=
Question 7, D f® t+4
V2 cos3x=1 Cosine is positive, E.mﬁ..m in 1st & 4th quadrants then f(1) = ¢+4@) - ﬁm + D = 248 ww +1 = 2 3
cocos3x =4 Basic angle is § as cos% = 4= (t+4) (t+4) (t+4)
Question 13. D
waum.mm.m»m Let f(x)=4x2—2x+3 Test for local minimum:
—_ 1 3 i ini ! =
x= _Iw.. %. 4‘” For local waEEE or minimum solve f'(x) =0 FO)=-2<0
Bx-2=0
. F=6>0
x= r
Question 8. E 111 .
The gradient of f{x) is negative over the domain {—e»,0), therefore statement E Is incorrect. L .. o _ <a _ 4 _ >%
x = 5 gives minimum value Fy|<0]|0]>0
ini =43P -2th+3=22
Question 9. A minimum value = 4(3) &) r L O
Letf(x)= 3542 =34 2x72
S 4 Question 14. D
S ) =AxT = oo Gradient of tangent f’(x) = —2¢™2*
At x unw. gradient of tangent = 2¢7l = !w
At x =1 gradient of normal = -1+ -1=¢
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Question 15. B

Vi) = WQ 52 — w 2) Test for maximum;:

’ _ 2 3
Rate of change = 2(30¢ quuv Vs = w?clm:w& >0

V21 = 3(30 -3@n)<o
For maximum rate of change let V*(1)=0

~3(30-4n=0
53073 t |<20[20]>21

. u1
.. wOIMuID «\‘AOVO OAO
t=20 I \
Volume is changing at the greatest rate after 20 minutes.

Question 16. C
(" -DEe**-)=0

eithere* =1 or ¥ =4
x=0 or 2x=1log, 4
=1llog, 4 =log, 47 = log, 2

Question 17. B
(-2 = (3)° - 5(3)*(2x)+10(3)* (20 - 10(3)*(2x)° + 520t - 2x)°

coefficient of x* = —10x 3% x 2% = =720

Question 18. C

Let y=(x-1*~4

Interchanging x and y gives \,
x=(y-1)*-4

o x+d=(y-1?

ax+d=y-1

y=1+ Jx+4

i =1+dx+4

Inverse of f ={—4,%) = R, FlUo=1+x+4

[ f(x)

x

Y
7

Thi

Domain of b_.z_ =range of f =[—4,e0}

Question 19. E
Hx=05 y=4(05 =05

Ifx=1 y=4(1P =4

x =15 y=4(L5)° =135
Approximate area = 0.5 0.5+ 0.5x 4 +0.5x13.5 =9 squarc units
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Question 20. A
[} srdr=[] 2f(0 -1

uura wE&JR_&

=-2[, ) dx-[x§

=-24)—-(0-3)
=-5

Question 21. E
_.oﬂ Asin2x dx = [-2cos2x]}

=—2cosx +2¢cos(
=242
=4
Question 22. B
)= &%.IH = 63x~ 1
f= WMNGML I 4c
=43x—-14+c¢
Question 23. A
?.nwu._.mn gy de = :w._.M gz dx
=—2log, (7~ Nuvm
= I.wucomn 3—log, 6)
=3 (log, 6 - log, 3)
= .w.nomum
Question 24. C
Y Pr(X=x)=1
23 +8c + P wact =1
16¢* =1
=l

Page 5
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Question 25. D
Let B denote the bonus paid
b | Pr(B=1b) | bPr(B =b)
10 0.4 4
0.3 0.6
0.3 o

4.6

= V]

The expected weekly bonus is $4.60

Question 26. B -
H=62 o=+28=17
H+20=624+2(1.7)=9.6 p-20=62-2(1.1)=28

Since X is a discrete random variable, the $5% confidence interval is 3 to 9.

Question 27. E
Let X denote the number of globes which need to be replaced in the year.
‘n=4, p=04

PrX<)=Pr(X=0)+Pr(X=1)
4 4
= ﬁ owo.eca.e.. + m A ua.e_a.eu
=0.475

Question 28. C
E(X)=np=4x04=16

On average 1.6 globes per year would need to be replaced. Therefore it would be expected that 16
globes would need 10 be replaced over a ten year period.
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Question ) 29. D

Pr{X 2 1) =0.7599

~P(X =0)=1-0.7599 = 0.2401

@8.%63, = 0.2401

(0.7)" =0.2401
log;y (0.7)" = log,, 0.2401
"= log,0.2401
log,q 0.7
=4
n=4, p=03, o?=np(l-p)=4%x03%07=0.384

Question 30. A
u=315, o=i=2
Pr(X < 372) = Pr(Z < 372;3B3)
=Pr(Z < -1.5)
=Pr(Z>1.5)
=1-Pr(Z <1.5)
=1-0.9332
= 0.0668

Question 31. E
Both normal distributions are centred about the same value, . ty = Mg
Distribution A has a smaller spread than B, .. 0, < Op

Question 32, A
u=20
Pr(X >24)=04
APr(X <24y=0.6
. 24-20
oS5 =0.253
o=158
o’ =250
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Question 33. B
p==04

0.4x0.6
25
lower limit = 0.4 - 2(0.098) = 0.204
Upper limit = 0.4 + 2(0.098) = 0.596
95% confidence interval is 0.204 to (.596

se(p)= = 0.098

Suggested solutions to 1995 Mathematical Methods CAT 2 - part 1l

Question 1

f(x) is defined when 4x—x? 2 0 }?o
s x(4-x)20
s 0sx<4

The largest possible domain is {G,4]

> ) L4 2

Question 2
Interchanging x and y gives:

x=4e"1+2

Cox=2 _y1
St =&

. = -2
sy-l=log, x4v

The inverse of the functionis y =1+ log, Auluu.v

y=1+ _omaﬁmulnv
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Question 3
xintercepts: lety =0 stationary points: let m =0
50 =4dx - 5 0=8x—4x°
0=x*@4-x%) 5 0=4x(2-x%)
a2
L= x*(2—-x)X2+x) ...OH&HALMIHX)\M+HV
sLx=0, 2, -2 nx=0, ¥, =2
Whenx =9, y=0
When x = +/2, y=4(2)}-(2)* =4
When x = —2, y = 4(—2)* ~(-2)* =4
4y
(-G4) i)
—» X
YW fo9 1,0)
Question 4

%AHVHuG+NH|.«Jn 9+ 6x—3x*

R (9+6x—3x) &_

Esuru (9+6x—3x2) dr +

?H +3x2% - Mu_“

= TH+ 3x? IHJW +

=(27+27-2T)—(9+3-1)+](36 + 48— 64) — (27 + 27 - 27)
=27-11+[20-27|

=27-11+7

= 23 square units
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' Question 5
a. Using the Product Rule:
()= &Hnﬁmv+ 8xlog, x = 4x +8xlog, x = 4x(1+2log, x)

h. From parta
.— {(4x+Bxlog, x) dx = 4x? log, x+C
_. 8xlog, x dx Hakm_omaul‘__ Ax dx+C
u‘_. 4xlog, x dr = 4x* log, x—2x*+C

‘_. 4xlog, x dx = 2x*log, x—-x*+C

Question 6
Pr(X < a)=0.05

< Pr{Z < -z)=0.05
P{Z<2)=095

a=12
= —-1.645 -

3 t —

a = 7.065 i *

|
1
I
|
1
2

END SUGGESTED SOLUTIONS
1995 MATHEMATICAL METHODS CAT 2.
FACTS, SKILLS AND APPLICATIONS.



