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SECTION 1

ANSWERS
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SECTION 1
Question 1 Answer A
|x—2K| <k
—k <x-2k <k
k<x<3k or (k,3k)
Question 2 Answer A
1

— -

average value y=——

f d
- (x)dx

a

- (3
%{xz—%c%(%xﬂ:

<

1 4 4 1 8
y=—|| 4——cos —| 0——cos(0) | |==| 4+—
y-3| (4o {o- o) |- o
7:2+i:2(7r+2)

T T
Question 3 Answer B

ax+b b—ac
= =a+

X+C X+C

so y=a isa horizontal asymptote and x =—c is a vertical asymptote.

Question 4 Answer D

f(x)=x*, g(x):% and h(x)=cos(x)

d 1

&(tan(x)) " cos”(x)

now g(f(h(x)))=g(f(cos( ))) g(cos*( )):coszl(x)
S0 ix(tan(x)) coszl( ):g(f(h(x)))
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Question 5 Answer B

f(x):m+\/b—_x y

the domain requires x—a>0 and b—x>0

that is x>a and x<b since b>a>0 m
the domain is [a,b]

now f(a)=f(b)=+vb-a
+b

f’(a—+bJ=0 = turning point at x=210

2 2
a+b

and f(sz 2(b—a)

the range is [\/m,,lz(b—a)}

Question 6 Answer E
p 3 1

A=[2 -1 2p/=-9(p°-1)
1 4 p

solving using CAS gives

x:i y=1 and z:i
p+1 p+1

Since A=0 = p=4=1, thereis no unique
solution when p® =1,

there is a unique solution when p® #1. When p =—1 there is no solution
and when p =1 there is an infinite number of solutions.
Only option E. is correct.
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Question 7 Answer A

When the point (2,-3) is reflected in the x-axis, it becomes, the point (2,3), when

it is translated one unit, to the left parallel to the x-axis, or away from the y-axis, it
becomes (1, 3), finally it is translated one unit up parallel to the y-axis or away from the

x-axis, it becomes (1,4) under y=1-f (x+1).

Question 8 Answer C tY
The function is continuous at x = a,
all other options are true.
a
Question 9 Answer B
z=3
X+y=5  rewrite the equations as
y—-x=-1
X+y =95 1 0} x 5
X—y =1 inmatrix fromthese become |1 -1 O|ly|=]|1
z=3 0 1|z 3
Question 10 Answer E

Since it is a probability density function

3
2
—dx=1
Iﬂ\/9—x2
3

2X 6
E(X)= | —Z _dax=>
(X) O;r\/9—x2 a
¢ 2
E(X?)= 2X _9 by cas

] —ﬁﬂdx 5
var(X )= E(X?)-(E(X))’ %{EJZ ~0.85

T
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Question 11 Answer D

dy - _X
——=4e ? = y=|4e 2dx
dx y I
y=-8e 2+Cc now when x=0 y=0
0=-84+c = c=8

y =8£1—e_2}

Question 12 Answer B

Let f (X) —e* Now L _ 09 _ e—(170.01)

0.99
e

with x=1 and h=-0.01,
using f(x+h)~ f(x)+hf'(x)

1 ,
Question 13 Answer C
y:8cos[ij = ﬂ:—4sin(ij
2 dx 2

gradient of the tangent m; =%

1 V3 3
"6

radient of the normal m, = —=x—
g N 2\/5 \/g

2z

=-4sin (%j = —2\/§

Question 14 Answer A
f(x)= g)sz) using the quotient rule
) 200X (0
[9(x)]
f'(3):% now g(3)=2 and g'(3)=1
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Question 15 Answer A

0

J(2x= £ (x)) ox
:[xz]O_} f (x)dx:(0—4)+:[ f (x)dx=—4+2=—2

Question 16 Answer B
Pr(-a<Z <-h)

=Pr(b<Z<a) /1N
~Pr(Z <a)-Pr(Z <b) |
=(1-Pr(z >a))-(1-Pr(z > b))

=(1-A)-(1-B) |
-B-A -a

Question 17 Answer D

The shaded area, with the x-axis is

b
Azj(yz—yl)dx with a=0 b=1y,=2and y,=x*+1

A= i(l— X*)dx

however this is none of the alternatives,
the area with the y-axis, is

d
Ayzjxdy with ¢c=1 and d=2 y=x*+1
=x*=y-1 and x=./y-1 since x>0

2 2
A= I‘/y—ldy = J'\/x—ldx using dummy variable property.
1 1
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Question 18

Answer E

y N

y

f(x)=x*—5ax* +7a’x—3a’ = (x-a)’ (x—3a)

f'(x) =3x*—10ax+7a”* =(x—a)(3x—7a)

there are turning pointsat x=a and x= %a’

w X

. L . . 7
for the function to be one-one, the only correct option is the restricted interval K?a,ooj

Question 19

Since A and B are independent events, Pr(AnB)=Pr(A)Pr(B)=ab

Answer D

A A
B ab b—ab
B’ a—ab l-a-b+ab
a l-a

1-b

Pr(A'UB’)=Pr(A)+Pr(B')-Pr(AnB')
=(1-a)+(1-b)-(1-a-b+ab)
=1-ab
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Question 20 Answer C
Three right rectangles, each of width h =%
X 0lz )z |z
6 3 2
y=sin(x) | 0 | 1 ]| 3| 1
2 | 2

7(3++/3
The shaded area of the three rectangles is A:%(%Jrgﬂjzg[&?@J: ( P )

Question 21 Answer C

X ~Bi(n, p)

Pr( more than two )=Pr(X >2)

=1-[Pr(X =0)+Pr(X =1)+Pr(X =2)]
n(n

_1)
2

=1-|q"+npg"™* + p’q"2

=1—(0.710+10><O.79x0.3+45x0.78x0.32)
=n=10 , g=0.7 and p=0.3

Question 22 Answer E

One solution when n=0 is x= —% so that

2x:—% and tan(2x):—\/§
z:)ns(é))((;:—\@ or sin(2x):—\/§cos(2x)

or sin(2x)++~/3cos(2x)=0
so the general solution of
nz z (3n-1)x

sin(2x)+~/3cos(2x)=0 is =T

where neZ

a=1 and b:\/§

END OF SECTION 1 SUGGESTED ANSWERS
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SECTION 2
Question 1

a.l.

2 marks, for correct transformations

reflection in the x-axis
dilation by a factor of 4 parallel to the y-axis ( or away from the x-axis)

translation by 3 units to the right parallel to the x-axis, ( or away from the y-axis)

translation by 4 units up and parallel to the y-axis, ( or away from the x-axis )

m: y:4—(X 43)2 interchanging x and y
mt: x=4-—2
2
(y-3)
4 =4-x
(y-3)°
4
S S
(y ) 4—X
+2
3=
y 4-x

Since the range of m™ is (—o,3), the same as the domain of m, we
2
4—xX
Now the domain of m™ is the same as the range of m, that is (—oo,4).
To state the function, we need to state both the domain and the rule.

must take the negative, so y=3-

2
m':(-0,4)>R , m*(x)=3-
(.4) ()=3-—2—
the graph of m™ crosses the x-axis at [%OJ since m(0) = 4—% = 3—92
and crosses the y-axis at (0,2), since m™(0) = 3—% =2

for the graph of m(x) x=3 isa vertical asymptote and y =4 is a horizontal

asymptote, so for the graph of m‘l(x) y =3 is a horizontal asymptote and

X =4 is a vertical asymptote.
correct graph, shape, reflection in the line y = x, and the intersection of m and

m~" must be on the line y=x.
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Aky

. . f

. . 4. 54 % ~
(x)=4- »

U (x—,3)2 4 -

. )

_____________________________________________ cY S S S
y=38 HAfor m™

U

w X

=
(&)

=

'
4
1
1
4
1
1
1
|
!
1

|
!
!
'

P X4 VA
for m*
bi.  since f(o):?’_:zsg . 1(2)=0 and 9(2)=g(10)=0 and g(6)=—
amplitude = b:%, the phase shift is 2 units, to the right, so that ¢ =2 Al
the sine squared wave is halfacycle = T :%:8 = n :% Al
the graph of h is the reflection in the line, x=6 h(10)=0 and h(12)=%
h(x)=4- 4 so that p=4,r=-4 and s=9 Al

(x-9)’
ii. using symmetry, in terms of two definite integrals, the area between the curves
2

A=2 J[%Z—(4— (x—43)2 de+f(%—bsinz(n(x—c))jdx A2

0
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or alternatively, other equivalent answers are possible.

2

A=2 J[(x:f g]dx+j[%cosz(%(x2)jjdx

0

iii. A:% :175 metres® using CAS Al
iv.
ALy
al
3l
24
A C D
14
X
0 1 2 3 4 5 6 7 8 9 10 11 12 "

the line through ABCD is half the maximum value, that is

y:%, solving %:4—L with 0<x<2

(x-3)
gives x=1.65836 solving
—=—sin2(%(x—2)j with 2<x<10
gives x=4and x=8
A(1.6584,Ej B(4,Ej C(S,Ej

9 9 9

the length of AD =2(4-1.65836)+4 or alternatively =2(6-1.65836)
length ABCD is 8.683 metres Al
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Question 2
C S
ai. C|065 0.55 0.65 0.55
Let A=
S10.35 0.45 0.35 0.35

C—->C065 C—>S 03 S—>C 05 S—>S 045

Pr(Coles once) = Pr(CSSS)=0.35%0.45" = 0.0709 Al

ii.  Pr(Coles twice)=Pr(CCSS)+ Pr(CSCS)+ Pr(CSsC) M1
=0.65x0.35x0.45+0.35%x0.55%x0.35+0.35x0.45x0.55

=0.2564 Al

iii.  Pr(Coles 3 times)=Pr(CCCS)+Pr(CCSC)+Pr(CSCC)

=0.65° x0.35+0.65x0.35x0.55+ 0.35x0.55% 0.65
=0.3918 Al

Pr(Coles 4 times)=Pr(CCCC)

=0.65°
=0.2746 Al
Number of 1 2 3 4
times at Coles
Probability | 567 _ n709 | 2058 _ o564 | 837 _ (3918 | 2297 _ (2746
8000 8000 1600 8000

Expected number of times at Coles
E(C)=1x 567 9% 2051+3>< 637 L ax 2197
8000 8000 1600 8000

(C)= 5753 AL
2000
b. Now as n—>wo A" — 0'64 0'6.1 or ﬂ:o,eizﬂ
0.38 0.38 0.55+0.35 18
so the steady state probability that they go to Coles is % Al
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C.1.

X ~ Bi(n=50, p=0.08)

Pr(l1<X <4)
Pr(X <5|X>1)=—— """
Pr(X >1)
_0.61348
1-0.01547
—0.6231

X ~Bi(n=70,p="?)
var(X)=npq=70p(1-p)=4.557

solving for p since
O<p<1gives p=0.07 or 0.93

Since E(X)<5
p=0.07

X ~Bi(n=40,p="?)
Pr(X =2)+Pr(X =3)=0.47

(?J p(1-p)” {?J p*(1-p)" =047
= —260p*(p-1)" (35p+3)=0.47
solving numerically using CAS,

with 0< p<1
= p=0.0521
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d.

X_is the time in minutes spent shopping, X ~N( u=?,0° =?)
(1) Pr(X >50)=0.2
(2)  Pr(X <36)=0.37

=0.842

=-0.332

(1) 50-u=0.8420
(2) 36-u=-03320

now subtract equations (1)— (2)
14=1174 ¢
o =12 minutes

substituting gives
4 =40 minutes

Question 3

a.

arc length 1 =r@ but | =2zr circumference of base circle of the cone

27r =126 :>(1) r _b0
T

Pythagoras =>(2) h*+r*=12* =144

2
T

T
h2=3—f(47r2—02) so that h=2az—¢% since h>0
T T

2
(2) h? =144 -r% =144 - (wj _144-3%0

1
Now volume of cone V ==zr?h

2
V-3 8|

T

726’2

V=V(0)= 47°-6*  shown
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dv  720(87°-36%)
do N

by CAS

by CAS

B 27r\/6
3

for max/min 3—\;:0 solving, since >0 = 6

Vmax :V [272.3\/6

j =1287+/3 cm® by CAS

2
C. Numerically solving V (6)= %Vmax =  6473= 72? Var® - &

T

for @since 0<f@<z = 6=2.93

given that (il_\t/ =-0.5 cm®/sec find % when h=4cm

Y =%7Z’|’2h and tan(a)=%=\/§ — r=+/2h substituting
27h? dv
=

V= — =27h?
dh
dh_dhdv 05
dt dv dt 2zh?
dh 1 . 1
when h=4 —=—-—— cm/sec or falling at a rate of —— cm/sec
dt 64rx 64

© KILBAHAPTY LTD 2011
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Question 4
1 1
a. =f(x)=— R|r,=
"
dy 1 1
Yo tr(x)=—=  f(r)=-= Al
V_r=-t r(n=-1
the equation of the tangent at R is
1 1
— = (X-1)=—Z+ =
y r r2( ) r’ r
X2
r’ r
m:—i2 and c:g Al
r r
b P(p,lj ,Q[q,lj R(ri)
p q r
. . N 1 1{1 1
Since M is the midpoint of PQ M[—(p+q),—(—+—n Al
2 2{p q
1(1+1] p+q
gradient0|\/|:2 P 9)__pg 1 Al
;(p+q) P+q  pq
1
. 1 : 1
gradient OR =--=—-=gradient OM = —
ror pq
so that r? = pg shown Al
1 1 p-g
C. gradient PQ:uzﬂ:—i Al
a-p 4g-p Pq
f’(r):—%:—i from a. and b. Al
r Pq

so the tangent to the curve at R, is parallel to the line segment joining P and Q.
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q
d. Azjldx
X
p

A= [Ioge|xui =log,(q)-log,(p) sinceq>p>0

A= |Oge£ﬂJ
P

e. Area = fldx
X
p

Area = [Ioge|x|}rp =log, (r)-log, (p) since g>r>p>0

Area = Iog{%} now from b. since r= \/E

5]

Areazlloge a :EA
2 p) 2

f. The line OP isy=%for0£xs p, the line OQ is y:q—xzforOSXSq

the area between the curves is

END OF SECTION 2 SUGGESTED ANSWERS
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