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- MAV Solutions

~_* Fully worked solutions to 2016

—  Mathematical Methods VCAA paper are
—available from MAV shop

https://shop.mav.vic.edu.au/index.php
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~ Statistics 2016 Total 80

* Highest score 80
 Lowest score 0

(2015 15634) (2014 15 557)
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~ Grade Distribution
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- Multiple Choice 2016

~* 92% answered Question 1 and 90%

—answered Question 2 correctly.

1.A 2.B 3.C 4.D 5D 6.A

7.C 8B 9.D 10.D 11.D 12.D

= 13.E 14.E 15.C 16.E 17.A 18.B
19.E 20.E
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~— Question 1

The linear function f: D — R, f(x)=5 —x has range [-4, 5).
The domain D is

A, (0, 9]

(0, 1]

5,—4)

—9,0)

1.9)
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Question 2

Letf: R— R, f(x)= 1-2m5[%) .

The period and range of this function are respectively
A. 4dand[-2, 2]
B. 4and|[-1, 3]
C. 1and[-1, 3]
D. 4drand[-1, 3]
E. 4mand[-2,2]

www.mav.vic.edu.au
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Question 10

For the curve y = x*—5, the tangent to the curve will be parallel to the line connecting the positive x-intercept
and the y-intercept when x is equal to

A 5

Coordinates of the x-intercept are (JE ,0).

w
Lh

Coordinates of the y-intercept are (0,-5).
Gradient of the line passing through these

Yo =N _0_(_5)_ 5

-5
points is = =—.
\E X, — X \/5—0 J§
D. 7 d_y=2x=ix=i=£
| dx J5T2d5 2
E. —
J5
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- Question 12
—— The graph of a function [ 1s obtained from the graph of the function g with rule g(x)=+2x-5 bya

1
reflection in the x-axis followed by a dilation from the y-axis by a factor of —.

Which one of the following 1s the rule for the function /7

f(x)=V5-4x g(x)="2x—5

f(;t‘} _ _E Reflection in the x-axis 81(-‘7)=—m
f(x)=x+5 1
f(x)=—"4x-5 8:()=- 2{@)‘]_5=—\/4x—5
f(x)==~d4x-10

Dilation by a factor of % from the y-axis

www.mav.vic.edu.au
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= Question 9

Jkx ]
Given that dlxe) _ (fox + l)e”, then I_m“.:i:: is equal to

dx
I(’kt
A. + ¢
o+ 1
fr+ 1 d(‘“’h) (kx +1)e"
+ , = (kx + e
B. ( Jr:"'h+c‘
k (kx+1)e"“‘r dx=xe"™ +¢,

(

(loc dx+J dx xe™ +¢,
(loc dx xe" —I dx+c,
(

D. l(xe*’f-f . ‘[e*‘hdr) te _[ xe™ )dx— (xe —J dx]+c

J
I [ .
C. EIE dx }
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Question 11
The function f has the property f(x)—/f(y)= (v —x) f(xy) for all non-zero real numbers x and y.

Which one of the following 1s a possible rule for the function?

A fx)=x
B. f(x)=x"+x" £ F(y) = (Y= f (xy)
|
= f(x):;
C. f(x)=xlog,(x) tuso L 1
Xy
| 1 e L1 1
D. f(:.c)=— RHS =(y-X) Xy LHS
X
E f()=—
. W=

www.mav.vic.edu.au
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(=) Ax )
x- Inle)=p ()= (e=3) Inlx- p)
Done
11 -(x-y)
22 32 x2y2

Define ]‘(x)=x2 Done g

A=) Ax5)

oyt () 2

Define )=x2 +.1n:'1 Done
o)Ay =ly=) Ax- ») f \
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.__-i:_: Question 14
= A rectangle is formed by using part of the coordinate axes and a point (u, v), where u = 0 on the parabola

(1, v)

www.mav.vic.edu.au
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Which one of the following 1s the maximum area of the rectangle?

A, 4
p 23
. T Area of the rectangle = x(4 — x*)
Let A(x)=x(4—x?)
' 3 A[&}@
3 9
8
D. -
3
1643
g 16V3

www.mav.vic.edu.au
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— Question 19

Consider the discrete probability distribution with random variable X shown in the table below.

X —1 0 b 2b 4

Pr(X =x) a b b 2b 0.2

The smallest and largest possible values of E(X) are respectively

— A, ORandl
B. -08andl.6
C. Oand24
D. 02125and 1
E. OandlI

www.mav.vic.edu.au
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a+4b+02=1 IEDEEEEE > AV Solti.016 <  Rao {1 B

———— a+4b=08..(1) 1.5 %y

—  E(X)=-a+5h*+08...(2) ﬂn(x)={5_x2+4_ x 0x<0 2 (0.2,1)
Substitute 0.8—4b for a into (2). :

E(X)=5b"+4b,0<b<0.2, maximum value

of b occurs when a is zero, 4b+02=1, b=0.2 (0.0)

The smallest value for E(X) is zero and the e

= largestvalue one.

OR

Trial and error

Let a=0, 46+02=1,6=02
E(X)=-a+5b’+08=1
Lethb=0,a=0.8
E(X)=-a+5b°+08=0

www.mav.vic.edu.au



THE MATHEMATICAL
ASSOCIATION OF VICTORIA

Question 20
Consider the transformation T, defined as

Y AT

The transformation 7' maps the graph of y = f (x) onto the graph of y = g(x).

3 0
Ifj f(x)dx =35, then I g(x)dx 1s equal to
0 -3

A, 0

B. 15

C. 20

D. 25

E. 30 ju.au
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Reflect in the y-axis j‘f(x) dx = jlf(—x)dx =5
Dilate by a factor 3 fl?OIIl the x-;xis
3jf(—x)dx =15

T;'Sanslate 5 units up.

0

[Bf(x)+5)dx=15+15=30

=3

rao {011 P4

30

www.mav.vic.edu.au



~ Extended Answer

 (Give an exact answer unless otherwise stated.

— + No calculator syntax.

— + Show working for questions worth more than one
~ mark. (Rule and answer)

- + Work to more decimal places than the required

* Use the variables that are given within the
question. (SAC questions)

www.mav.vic.edu.au



~ Extended Answer

 Reread questions.
— + Take time when drawing graphs — scale axes,

::i:: check if coordinates are required, one sharp
Ine...

~ * Don’t assume steps in Show That questions.
~ * Use brackets correctly.

~*» Transcribe formulas correctly (reread the
calculator).

www.mav.vic.edu.au



~ Extended Answer

 Put units in the final answer.

=  Check that the final answer makes sense.

—— + Use the calculator.

www.mav.vic.edu.au
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~ Question 1a o

Question 1 (11 marks)

Let /:[0, 87] >R, f(x)=2 EGSE} + 1T,

—— a. Find the period and range of /.

Period = 2T” _ar

2
Range = [-2+ 7,2+ 7]

www.mav.vic.edu.au



| Marks [0 11 | Average |
(% 13 |87 |09 |

THE MATHEMATICAL
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“-‘ﬁ|ﬁ AV Soluti..wer = rao 115
Define fx)=2 COS(£)+n|0£x£8- QDo
2
) fimfe]on
- y=|{ -sin|=| 0<x<8' x
ax )

www.mav.vic.edu.au
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| Marks | 0 | 1 [Average
% | 33 | 67 [ 07

f(my=-1f(m)=x

Equation of the tangent line
y=—nm=—(x—1)

y=—x+21

“ 12 l4 MAVSoluti.wer  RAD{TIIFR

y=tangentLine(/{x)Jx,n) y=0" T=x H

www.mav.vic.edu.au
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~ Question 1d Cmm -

"r;_::; d. Find the equations of the tangents to the graph of f:[0, 8z] = R, f(x)= 2005( ]+ m that
: have a gradient of 1. -

f'"(X)=Lx=37o0orx="7r

— For x =37 For x=7rx

= fGm)=n fOm)=n
y—rn=1(x-3r) yv—rn=l(x-"Tnr)

y=x-21 Vy=x—6

solve( di (}(x))=1,x) x=3-morx=7"m

X
y—tangenthe(f{x 'c 3 ) y=x-2'1
y=tangentLine(;{x ,x, i :I'E) y=x—-6"T

www.mav.vic.edu.au
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~ Question 1e ErEEEEEE———

~— e. Theruleof /' can be obtained from the rule of / under a transformation 7, such that

5 5 X 1 0} x ~T
' "R-—> R, T = +
¥ 0 al|lv b

Find the value of @ and the value of b.

X'=x-mx=x"+rm

Using the identity cos[u + % ]= —sin(u)

Y=ay+by="2 =0
. . . 4 H x’
Substitute the above equations in y'=-2asin| = |+an +b, therefore
=2cos| = |+
y=Lcos| S —2a=—l,a=5
Y _b=2cos(x +7c)+7r ar+b=0,p=-=
a 2 ’ P

s

X+
y’=2acos(

)+a7r+b

www.mav.vic.edu.au
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 Marks | 0 | 1 | 2 |Average

= Question 1f et £ e

= f. Find the values of x, 0 < x < 8, such that f(x)=2/"(x) +m

Solve f(x)=2f'(x)+r forx.

2cos(£)+x:—2sin(£]+x
2 2

‘ “ b MAY Soluti. wer =

X
solve }‘(x)=-2' sin(—)ﬂr,x |0<x<8 7
2

Im 7'M 11'm 15 m
X === QI X==== QI X=== Q] =

2 2 2 2

www.mav.vic.edu.au
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Questlon 2al e 1 fhese

Question 2 (12 marks)

Consider the function f(x) = —% x+2)(x—1)%

X
a. i. Given that ¢'(x) = f(x) and g(0) = 1, show that g(x)=- T + 5 3

. 1
f(x)=—=(x+2)(x-1)? 20)=-24+2_9 o
3 12 2 3
1 42 s -x x2 2 x Done
g(x):f(——(x+2)(x—l)2}u g)=-+ Xy Define g(x)=—+———+1
3 12 2 3 12 2 3
Xt 2x
22 3 -1 .
— (x+2) (x-1)%|dx+c
2
_x4 x2 2'x
e +c
12 2 3

www.mav.vic.edu.au
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Questlon 2aii

Solve g’(x)=0 for x.

x=—"2orx=1

| Marks | 0 | 1 | Average]

% | 18 | 82 | 08 |

‘ﬁ “ » ‘MAVSoluti..wersz ~ RAD {iks

x=-2orx=1

s )0

Find the values of x for which the graph of y = g(x) has a stationary point.

www.mav.vic.edu.au
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:: The diagram below shows part of the graph of y = g(x), the tangent to the graph atx =2 and a

- straight line drawn perpendicular to the tangent to the graph at x = 2. The equation of the tangent at
4

the point 4 with coordinates (2, g(2))is y=3- ;

The tangent cuts the y-axis at B. The line perpendicular to the tangent cuts the y-axis at C.

v
r'
B

www.mav.vic.edu.au
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__T:?? b. i. Find the coordinates of B.

I
=

=32
Y 3

x=0,y=3

The coordinates of B are (0, 3).

| Marks | 0 | 1 | Average]

% | 15 [ 85 | 09 |

www.mav.vic.edu.au
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Questlon 2b Marks | 0 | 1 | 2 |Average
_}_:i % | 27 | 18 [ 55 | 13 |
= — ii. Find the equation of the line that passes through 4 and C and. hence, find the coordinates
of C.
=3 e2)=1 ' MAVSolutiwer<  RaD{T PR
m—z,g(Z)—g |m‘m‘b MAVSoluti..wer< rao {71
1 3
Yoy y=nonna1Line(g(x),x, 2) 3x 7
37 y= "
}?:-—x_.—.
47 6

The coordinates of C are [0,—%).

www.mav.vic.edu.au
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QueSt|On 2b Marks | 0 | 1 | 2 | Averagel
—% 26 | 25 4 | 12 |

iii. Find the area of triangle ABC.

OR
Area of a triangle = Lo Area = j‘ (}ﬂj (3_)(—1) dx=2
2 d 3 4 6 6
I (7
=—X (— + 3) x 2
6
= —units

| “ b *MAVSoluti.wer<  RaD{JI| PR

d -4 x=-1orx=2
1 — —
S0 ve(dx (g )) ; ,x)
g(‘ 1) 25
12

www.mav.vic.edu.au
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~ Question 2¢

= ¢.  The tangent at D is parallel to the tangent at 4. It intersects the line passing through 4 and C at E.

¥
A

\

L

www.mav.vic.edu.au
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Questlon 2CI e

~—i.  Find the coordinates of D.

m= —%, solve g’(x)= —% for x

=1 g =2
The coordinates of D are (—1,%) .
| ‘m| P MAVSoluti.wer <> rao 1| P9
solve(i ( g(X))=—4,x x=-1orx=2
dx 3
g(-1) 25
12

www.mav.vic.edu.au
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Find the length of AE.

3 4
Tangentat x=-1, y=———x
g T3

(212
25 300

uestion 2ci

 Marks | 0 | 1 | 2 | 3 |Average]

% | 6 | 6 ] 5 | 27 | 10 |

3 4 3 7
Solve y==—-—x and y==x-— forxand y.
YRR TR RIS Y

|ﬁ|-‘ MAVSoluh..wer <

ran{]i|F9

o =B

www.mav.vic.edu.au
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+++++ Question 3a v m————r

= Question 3 (16 marks)
A school has a class set of 22 new laptops kept in a recharging trolley. Provided each laptop is
correctly plugged into the trolley after use, its battery recharges.

On a particular day, a class of 22 students uses the laptops. All laptop batteries are fully charged
at the start of the lesson. Each student uses and returns exactly one laptop. The probability that a
student does not correctly plug their laptop into the trolley at the end of the lesson is 10%. The
correctness of any student’s plugging-in 1s independent of any other student’s correctness.

= a.  Determine the probability that at least one of the laptops is not correctly plugged into the
= trolley at the end of the lesson. Give your answer correct to four decimal places.

Let X denote the number of laptops not | TS T
P YAV Soluti.. wer < RAD {

IR - seu.ver

X ~Bi(22,0.1)

Pr(X21)=1-Pr(X=0)=1-09"=09015
correct to four decimal places

binomCdf(22,0.1,1,22) 0.901523 H

www.mav.vic.edu.au
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- Question 3b Coem -

=

A teacher observes that at least one of the returned laptops 1s not correctly plugged into the
trolley.

Given this, find the probability that fewer than five laptops are not correctly plugged in. Give
your answer correct to four decimal places.

Pr(X<51X21) EEN R R “vAvsoltiwers,  Rao{]TER
_Pr(X>1nX<5)
T h (X2 ) binomCdf(22,0.1,1,22) 0.901523
=% binomCdf(22,0.1,1,4) 0.931079

Pr(X =1
0339389.. 0.90152290978164

0.901522...
=0.9311 correct to four decimal places

www.mav.vic.edu.au
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~ Question 3c Commmmm——

_--i—Ig The time for which a laptop will work without recharging (the battery life) 1s normally distributed,
—  with a mean of three hours and 10 minutes and standard deviation of six minutes. Suppose that the

= laptops remain out of the recharging trolley for three hours.

c. For any one laptop, find the probability that 1t will stop working by the end of these three
hours. Give your answer correct to four decimal places.

Let Y denote the battery life of a laptop.
Y ~ N(190,6%)
E Pr(Y <180)=0.0478 correct to four decimal

paces T R

nomCdf(-®, 180,190,6) 0.04779 H

www.mav.vic.edu.au
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Question 3d e

A supplier of laptops decides to take a sample of 100 new laptops from a number of different
schools. For samples of size 100 from the population of laptops with a mean battery life of three

hours and 10 minutes and standard deviation of six minutes, £ is the random variable of the
distribution of sample proportions of laptops with a battery life of less than three hours.

d. Find the probability that Pr(ﬁ =0.06 | P =0.05). Give your answer correct to three decimal
places. Do not use a normal approximation.

Let X, denote the number of laptops with _
‘ﬁ ﬁ ‘| » MAV Solutions = ran {J1| PR

battery life less than 3 hours.
X, ~ Bi(100,0.04779..) and P =2
n —

A . binomCdf(lO0,0.04??90330359?3?,6,100)
Pr(P>0.06|P >0.05)

~Pr(P20.050P>0.06) binomCdf(lO0,0.04??90330359?3?,5, lDD)

Pr(ﬁzo.os) 0.657879

3 Pr(X, >6)
- Pr(X,>5)

- 0.34433...
0.52340...
=0.658 )
www.mav.vic.edu.au
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- Question 3e I m——

[t 18 known that when laptops have been used regularly 1n a school for six months, their battery life
is still normally distributed but the mean battery life drops to three hours. It is also known that only
12% of such laptops work for more than three hours and 10 minutes.

e. Find the standard deviation for the normal distribution that applies to the battery life of laptops
that have been used regularly in a school for six months, correct to four decimal places.

Let Y, denote battery life of laptops used for

six months.
== Y, ~N(180,07)
== ,
190_18{):1.1?49.. ) | ) 1 | | 1 Y
o T T T T T 2

o =8.5107 correct to four decimal places

invNorm(0.88,0,1) 1.17499

190-180

a

solve =1.17498679146,a

a=8.51073

www.mav.vic.edu.au
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Question 3f e

———  The laptop supplier collects a sample of 100 laptops that have been used for six months from a
— number of different schools and tests their battery life. The laptop supplier wishes to estimate the
— proportion of such laptops with a battery life of less than three hours.

f.  Suppose the supplier tests the battery life of the laptops one at a time.

Find the probability that the first laptop found to have a battery life of less than three hours is
= the third one.

Pr(Y2<180)=%

Pr(greater than 180, greater than 180, less
than 180) :lxlxlz 1
2 2 2 8

www.mav.vic.edu.au
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~ Question 3g ey [he

.__-?_53 The laptop supplier finds that, in a particular sample of 100 laptops, six of them have a battery life
~—— of less than three hours.

g.  Determine the 95% confidence interval for the supplier’s estimate of the proportion of interest.
Give values correct to two decimal places.

. 6 zInterval lep 6,100,0.95: stat resulits
n=100, p=—=0.06
100 "Title" "1-Propz Interval"|
100641 96\/0.06x(1—0.06) "CLower" 0.013453
T 100 "CUpper" 0.106547
CI=(0.01345...,0.10654...) "p" 0.06
(0.01, 0.11) correct to two decimal places "ME" 0.046547
. "n" 100.

www.mav.vic.edu.au
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x-210
(210 —x)e <

f(x)= 400
0

210

E(X)= [ (xx f(x))dx=17001 correct to two
0

decimal places

[ % | 33 | 67 | 07

D<=x<210

elsewhere

210
j (- A)x

Else

,0=x=210

Done

170.007

_::?:: The supplier also provides laptops to businesses. The probability density function for battery
life, x (in minutes), of a laptop after six months of use in a business 1s

Find the mean battery life, in minutes, of a laptop with six months of business use,
correct to two decimal places.

’

www.mav.vic.edu.au
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Question 3hii  co=m====c—

ii. Find the median battery life, in minutes, of a laptop with six months of business use,
correct to two decimal places.

1 400
Solve J( f(x))dx = > for m. 0, Else
]
m=176.45 correct to two decimal places 2l
OR [ m m=176.453 i
N 1 dx=0.5
Solve j(f (x))dx=% for m. & solve _mf(x ) dx=0.5m
m=176.43 correct to two decimal places Ve m=176 433
The answers differ slightly as the area under A solve| | Ax) dx=0.5m
the curve is not exactly 1. Jm e

www.mav.vic.edu.au
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= QueSt|On 4a [ Marks [ 0 | 1 | 2 [Average
= % | 42 | 6 | 52 | 11 |
__; Question 4 (21 marks)
a. Express 2x 1 in the form a + . where a and b are non-zero integers.
x+2 x4+ 2
2 Alternatively

x+2)2x+1 2x+1:2(x+2)_3=2M_ 3
2x+4 12 12 }45 )
-3
=2+
x+2 xX+2

‘ “ > AV Soluti. wer <

Define f(x)= 2 xtl L
xX+2

propFrac (}{x)) ” 3

x+2

www.mav.vic.edu.au
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Question 4bi  Cozmmm=———

2x+1
x+2

b. Let f:R\-2} >R, f(x)=

i. Find the rule and domain of j'_l. the inverse function of f.

f)= 2x++21 Range of fis R\{2}
X
Let y- 241 Domain of /™" is R\ {2}
- X+ 2 -1 -1 —3
:R\{2} >R, =—-=2
= Inverse swap x and y / 2 S x=2
‘= 2y+1
y+2 1.17]1.18] 119 ERNINR NI SRR i <
-3
= -2
Y x—=2 solve(f(y)=x, y) e -(2- S 1)
xX=2
(2-x-1) -3
prop Frac | =——— ——2
x-2 x-2

www.mav.vic.edu.au
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~ Question 4bi ==

_:i:; ii. Part of the graphs of / and y = x are shown in the diagram below.

Solve f(x)=x, x=—-lorx=1

A Area= [(f(x)-x)dx

| =-3log,(3)+4 units’

| 2 y=x

| s v =f(x)

; , , . > |@ |@ > AV Soluti..wer — R*\C'm

.
—2: -1 0 1 2 solve(f(x)=x,x) x=-lorx=1

. 1L

| 1 4-3-1n(3)

' 2t (c)-x)ax

I -1

Find the area of the shaded region.

www.mav.vic.edu.au
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Question 4biii COm——

— iii. Part of the graphs of / and f 1 are shown in the diagram below.

y=r" ) Area = j(f(x)—f_'(x))dx

=-6log,(3)+8 (double bii)

i

I
i)

RN
|
|
|
|
|
|
|
|
|
|
I
I
|
|
|
i
|
|
|
I
|
I
|
1
I
I
|
|
|
I
|
|

Find the area of the shaded region.
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Question 4c

Part of the graph of /" is shown in the diagram below.

p -

| Marks | 0 | 1 | 2 | 3 |Average]

L% | 6 | 4 ] 14 | 14 | 07 |

P(-x, 2.r+1']
x+2

, . (2x+1Y
distance y=,(x + , 2 < x<oo

x+2
I = fx d
: y =/ }’_0

v

g S
1

- c=v3-2, d=—3+2

distance = 22 -6

and find this minimum distance.

The point P(c, d) 1s on the graph of /.

Find the exact values of ¢ and d such that the distance of this point to the origin is a minimum,
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Q t . I

= __:E‘:_ BEELE vavsolt. wer< rao {16

A solve(i( () 24x2 =O,x) |
x={{2 +2) orx=|[3 -2

)22 e 2 22-ls

N.B. the solution x= —(\/5 + 2) is outside the

domain xe (-2,e0).
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~ Question 4d s ——e

Letg:(—k, o) > R, g(x)= fort 1
x+k

, where k= 1.

——— d. Show thatx, <x, implies that g(x ) < g(x,), where x, € (—k, o) and x, € (-, =

2

‘ k
g(x)—ofc

Hence g(x) is a strictly increasing function.

; >0forxeR,k>1

OR

Let x, > x>k k> 1 OR , ,
: 80 =k =5 gy =k -

8(xy) — gl = 2= E =D RVt

(x, +k)(x, + k) el K1 .
X, =%, >0,k =1>0 If x, <x,, x]+k>x2+k’k -1>0,k>1
If x, > x, >—k, then —x, <—x, <k -1 -1

Hence, k- <k-

Hence k+x,>0and k+x, >0 x, +k x, +k
Hence g(x,)-g(x,)>0. g(x)<g(x,)

So g(x) is a strictly increasing function.
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uestion 4ei e

i. Let X be the point of intersection of the graphs of y = g(x) and y = —x.

1]
II|I|I|I
i

Find the coordinates of X" in terms of &.

Solve g(x)=-x forx.
— x=—-k+Vk* -1 Define g(x)=k.x+1 Done [
= y=k-k' -1 x+k
== X (—k K =1 k=K -1 ) solvelglo)=x.)

x=-uk2—1 +k) orx=\k*-1 K

N.B. the solution x=—-k —+k” +1 is outside
the domain xe (—k,e).
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- Question 4eii  ===mmmmmss

ii. Find the value of & for which the coordinates of X are [—%, %J

Solve —k+Vk*+1 = —% for k.

3
k=—
4 solve (g (x)=-x,x)

Alternatively x=‘(\[Z+k) or x=m—k

Solve g (— %) = %for k.
et
4
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~ Question 4eiii  ==========

= iii. Let Z(—1,-1), ¥(1, 1) and X be the vertices of the triangle XYZ. Let s(k) be the square of

the area of triangle XVZ.

YZ =22

2

p -

s(k) = (—xzﬁx[\j(—k+\/mr+(k— k2+1)2D
=4(\/H—k)z

y=gx)
1 -

Y 5

Solve s(k)>1 fork, 1<k<=

X 4

y=x
1 1 P X
-1 o 1 || > AV Soluti. wer = rao {IIF3

2 2
z s &(—-2 J2- J(ka ) +(k—Jk2—1) ’

4-( x2-1 - )2

{ m )2 5
solve(é- ( k-1 —k) >1,k) 15k<z or k-1

Find the values of & such that s(k) > 1.
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Question 4fi I mm———

f.  The graph of g and the line v = x enclose a region of the plane. The region is shown shaded in
the diagram below.

1

y=x A(K) = j (9(x)— x)dx

— > x = (k2 —l)loge (%} +2k

Let A(k) be the rule of the function 4 that gives the area of this enclosed region. The domain
of Ais (1, ).

i. Give the rule for 4(k).
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ii. Show that0 < A(k) <2 forall k= 1.

Hence 0 < A(k) < 2.

OR

lim (A(k)) =0
lim (A(k)) = 2

k—1

~ Question 4fii

g(x) is strictly increasing over the interval
[-1,1] and g(x) > x, k> 1, then A(k) > 0 and
will always be in the region bounded by the
triangle formed by the lines x=-1, y =x and
y = 1. The area of this triangle is 2 units’.

' |‘| P WAV Soluti. wer —

Define al(k)= (k2 - 1) ‘In

+1

+2- k

lim (a (k))

k—o

lim (a(k))

k-1

ﬂ{r)={(r2—1)- In(x;l)+2- xx>1

b
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