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T (fieg C)

Note: Some steps can be done by CAS to save time
SECTION 1

1 2 3 4 5 6 7 8 9 |10 ] 11
C|E|D]|A|B C|D|A|D]|C]|E

12 |13 |14 |15 |16 |17 | 18
A|B|D|B|D|B|A|B|E|A|B

27

Ql T= — = 10 C - S O T

5
Q2 Average rate of change = M =9 E Q8 See graph below. A
Q3 See Graph below. D

y=ax"3+bx*2+cx

’ Q) y=+b-x*, 2= al
Nl X b—x>
|
At x=1, my =———
Q4 Let u=e", yzg(u) b-1
D _ Ay, A )xke® = kg R sy =———=b=1=3,.: b=10 D
—=—X—= xke™ =k, A <oy, = = =53,.b=
dx du dx g(u) ¢ g(e)e m,
Q5 glr)=log, ((x=2P), (x=2 >0, x#2 [sin? xdx Gin 27
See graph below. B Q10 Solve ®——— =04, [x——"=| =04a,
a-0 2
—%=O.4a, a=1298 C

Q11 Normal distribution: g =252, o =12
1 Pr(X > x)=0.40, Pr(X <x)=0.60,
L 2 invNorm (0.60,252,12) = 255.0 E

Q12 W »w(0.7), W = L(0.3), L— L(0.6), L—>W(0.4)
Pr(exactly.one.of nextiwo)
=Pr(WWL)+Pr(WLW)=1x0.7x03+1x0.3x04=033 A

o Pi(B'AA) Pr(B'n A)
QI3 PrlB I A) = = L A A PrB A A)

Q6 T= z =% ,.. n=2.There is also a translation of z in the % 15
n = = e— B
positive x-direction. C % + % 29
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Q14 yzx/zzl,le;yZ\/_ZZ,xzél;

y=vx=3, x=9; y=Jx=4, x=16
Total area =1x1+4x1+9x1+16x1=30 D

Q15 f'(x)=3x*-4
flx)= J(sz —4)dx= ' —dx+e =x(x+2)(x-2)+c
If c=0, f (x) = x(x + 2)(x - 2) and there will be 3 x-intercepts

at x=-2, x=0 and x=2. Choose an appropriate ¢ >0 to
obtain graph B. B

Q16 A /

8

As c increases from 0, the graph moves up and the local
maximum approaches the x-axis. When ¢ <3, there is only 1 x-
intercept. When ¢ = 3, the local maximum is at the x-axis and
there are 2 x-intercepts. When 3 < ¢ <8, there are 3 x-intercepts.
When ¢ =8, 2 x-intercepts. When ¢ > 8, 1 x-intercept. D

Q17 Change the matrix equation to two simultaneous linear
equations, writing y as the subject of the equations.

——ﬂx+l and y=- X
Y 3 3 Y m+2 m+2

The equation will have no solution when:

m__ 1 anplem

3 m+2 3 m+2

ie. m*+2m-3=0, (m—-1)m+3)=0 AND m=#1

s m=-3 B

Q18 y=log, x, ﬂ:l
dx x
At (a,loge a) , m, = L and the equation of the tangent is:
a

1
y—log,a =—(x—a).

a
When the tangent passes through (0,0) , log,a=1,.: a=e and

t

1
m,=—.
e

Forb<0,m,<l,i.e.l<l,.:a>e A
e a e

Q9 flr-6)=~f(6) and f(z-6)=~f(-6)
- f(H): f(— 6?) - f(x) is even. Only B is even. B
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Q20 Pr(X =k)=(1-p)'p

Pr(X >1)=1-Pr(X =0)-Pr(X =1)=1- p—(1- p)p

=(1-p)
Q21 Vv :l;dﬁ’ d_V:;zhz
3 dh
ﬂ:d_vxﬁ’ d_V=7d12xﬁ
dt dh dt dt dt
When h=5, —300=25ﬂ'><ﬁ, ﬂ=_£
dt  dt V.4
.12
The rate of decrease is — .
T
Q22 See graphs below.
A
b y=f(x)
a c >
d
A
b y=flx-2)
a+?2 c+2 >
d
A_g
b y=|flx-2)
a+?2 c+2 >
A
y=-f(x-2)
@ [ ad
-b
d
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2¢ Given (p,q) is any point on y = +3.
SECTION 2 Q (P Q) yp y 4
la Total =2 22 |4 2n+ 20 22 | = 6480 ’ 2
Qla Total surface area = x; +2hx + > )7 When x=p, g= +3 and f(p):_—z'
2p-4 (2p-4)
2 .
= Thx=6480—5x%, h= 6480—5x where x>0 . Equation of the tangent at (p,q):
Tx 1 2
y—( +3]=——2(x—p)
— 5,2 2p-4 2p—4
Qlb v(x)=5x(6L5x)>o,.: 26480 5x2)> 0, X Cr-4)
( ) 14 : (2p=4)(y-3)-(2p-4)=-20x-p)
{1296 - x%)> 0, x(36—x)36+x)>0, T (2p—4P(y—3)=—20+4p—4
2 0<x<36 >
-36 36
0( Q2d (2p-4)(y-3)=—2x+4p—4
dv. 5 2 5 2
Qlc —=—(6480—5x +x(—10x))=—(6480—15x ) 7Y ..
dx 14 14 —1,— | lies on the tangents,
75 , 16200 2
14 7 2 (2p-4) (E—3j=—2(—1)+4p—4
Q1d For maximum volume, let [;—V:%(6480—15x2)=0 Solve by CAS: p=1 ;)rS 19
by .
where x>0. \/_ and g = 2p—4 +3 :E or o respectively.
6480 6480—5x> 12043
cox? =———, x=4+/432 :12\/5 and h = S = T The two points are (Lij and (5’2 .
X 2 6
Q2a 1
I Qe flx)=—+3 > g(x)=—
[ 2x—4 x
! The required transformation sequence is:
| (1) Dilate f(x) by a factor of 2 horizontally,
. |
' X 1
—_—r I ie. - fl=|=——+3
S - (2]
| : (2) Translate to the left by 4 units,
| x
B = % mum\iz 3 T s 5 7 i.e. _)f(x+4\}=l+3
= | X
! (3) Translate downwards by 3 units,
4 1
. , , 2 i.e.—)fi -3=—=g(x)
Q2bi By CAS, f(x)=———— or f(x)=——— (
2x—-2)? (2x—4)? 2 .

ca=2,c=-4 and d =-3

Q2bii Sketch y = f(x) by CAS, the range is (—0,0).

111 1
3ai Prl(CCC)=—X—X—=—
QBai. Pr(CCC)=x =y =)

r)

Q3aii Pr(X >10)= Binomial Cdf (20, %4, 10, 20) = 0.0139

16 44
3 1 2 1
Q3bi C—C, C—5(C, C'—C, C'—C

There are two mutually exclusive chains: C'CCCC and
cc’cce

[

|

|

|

|

| x
lz 3 3 3 7

- : Q3aiii Var(X)=np(1-p) 5 n(lj(éj , n=25

|

|

|

|

|

|

|

|

|

Probabilit —1><l><§><§><§+1><2><l><§><§—H
Q2biii From partii, f’(x)<0,.: f has no stationary points. robabuty = 37474 4 3737474 64
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< ? When 1=5, h=20 ng h_ B
Q3bii The transition matrixis |3 3| C 64 . 64
3 c LAV _dV dh_a’ dh_ 7w (405 (_45)_ .
ol ¢ Codt dhodt 25 dr 25\ 64 64 '
The initial state matrix is L} c . the rate of decrease is 3.5 m’ per minute.
2 1T70] _[os714] € Q4d When h=2, 10+——(* ~12001)=2, 1 =122 mi
4 3 - . - en h=2,10+——" - =2, t=12.2 min
13 M { } o Pr(Cys)=0.5714 1600
4 3
L. ﬂh3 87 3
Q3c Random variable Y has a binomial distribution, n =25. Q4e When h =2, volume of liquid = ? = % m
Pr(Y >23)=6Pr(y =25),
Ti .d_87z_02_87z it
ie. Pr(Y =24)+Pr(y =25)=6Pr(y = 25) tme required = o= 0.2 =75 minutes

2 Pr(Y =24)=5Pr(y =25), 2C,,p*(1- p)=5p% o
3 Q4f Time available =(20—12.2)+>= =~ 9.5 minutes
: 25(1—p)=5p,p=g 15

: 0 | x _ _i
Q3d Pr(y 218)=Pr(W >20), Pr(Y <18)=Pr(W <20) Qoai Lf dx‘[e L‘l 7 CrbyCAS

20—-a
+ Pr(y <17)= PT(Z < b ) Q5aii Same area as in part i.
. 0.0447319277 = Pr(Z < 20— aj . by CAS Q5aiii Total area of the shaded region
1 X X 1
20-a =I'¢ ds=l L=e——2
- =—1.698232677 ...... (1), by CAS €
Pr(y >22)=Pr(W > 25), Pr(y <22)=Pr(W < 25) Q5bi g(x)=k(x), log,(x)=—1log,(a—x),
— 1 +1 -x)=0,1 —x)=
2 Pr(y <21)= Pr(Z < 25 a] ng(x) oge(a x)=0, O8e xla—x)=0,
. x(a—x)zl, X —ax+1=0.
25-a The x-coordinates of the points of intersection are
= 0.618433506 ~ P{z < J by CAS p
b a-a* -4 a+va* -4 .
254 xy =—— and x, =——— , given ¢ >0.
: =0.3013691895 ...... (2), by CAS 2 2
Solve (1) and (2) simultaneously to find a = 24.246 and Q5bii For distinct points of intersection, a*—4>0,.: a>2
b=2.500.
Q5c The x-coordinate of the midpoint of AB
. r 2 h xt+x, a
dai —=—, r=— = 2" =2, a=2J2
=10 R E
1 z (Y,
Q4aii V= —mr’h= —x(—j h="—m’ Please inform mathline @itute.com re conceptual,
3 30 75 mathematical and/or typing errors

1 (3
4b h=10+——\¢t" —1200¢
Q 1600( )

When =20, h=10+— (20’ ~1200x20)=0,
1600

.. V =0, i.e. the tank is empty.

Q4ci When =5, h=10+;(53—1200x5)=@m
1600 64
Qacii h=10+——(* ~12001), ¥ =—L_(32 _1200)
1600 dr 1600

© 2012 itute.com 2012 VCAA Mathematical Methods Exam 2 Solutions



