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2020 MATHMETH EXAM 2 2

SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1
Let fand g be functions such that \, h&“ﬁ f(2)=5,g(-1)=2,g(2)="7 and g(4) = 6.

The value of g(f(=1)) is =
A 2 v
B. 4
G &
E. 7
Question 2
Let p(x) = x* — 2ax? + x— 1, where a € R. When p is divided by x + 2, the remainder is 5.
The value of a-is o P aw® e 3 u.L. ‘.3_ W,
Nl - k‘
7 e il HpH = ] _,
B. 2 7 2 -
1 L. - = w h.ww \L_J A
° M a e
;L L (
D. IW m_ (p )
L S _ e

SECTION A — continued
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IN THIS AREA
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Question 3 T R .
2 1 ) . y e
Let f'(x)=—. == =[S
N2x-3 o g
If (6) = 4, then _ - 3
A, f(0)=22x-3 W
B. [f(x)=+2x-3-2 ,.
(C f)=2y2x-3-2 O T !
b, 7=EE 312 =
E. f(x)=+v2x-3
Question 4 T
The solutions of the equation NOOmTa |Nw +1=0 are s T8 - s
3 _ —> - &
: e AL
A. HHE OHH”EJﬁOmeN { »(\\r s T N - e
6 6 I 4 \ “»
&
B. RHE OaanEumo;qu
6 6 /
6k -1
g x=TOFD BT ookez
6 6 )
( m(6k —1
D. HHA|.IV oHHHE“?;qu B
LE. & TREL
E. x=mor Hlﬁu forke Z
Question 5
The graph of the function f:D — R, f(x)= wma : Nu where D is the maximal domain, has asymptotes
IR -
//./
B. x=-3,y=5
2 P it ) /
C. x=—,y=-— 3
o :
D. x=5y=3 e )
= ~ e T
) 5 = \ M = 1/ e
E. x=5,y 3 B /f., \\\
- a5 ,/ < - ; - _
ot — &

SECTION A - continued
TURN OVER
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Question 6

Part of the graph of y = /' (x) is shown below.

p <

A. ¥
A

—p =

Y/ .

-

P x

—» x

P <

P <

SECTION A — continued
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Question 7 25§ 3 Z

If f(x)= mmﬁyu where g is a differentiable function, then f'(x) is equal to e B
»P. Nﬁh«km&mv a. ,\ b o L = L ./
B. 2xg(x})est)

C. 2xg'(x?)es 2

\

Tl
D. 2xg'(2x)es™)

E. 2xg'(x?)es)

Question 8 1

e ¢

Items are packed in boxes of 25 and the mean number of defective items per box is 1.4

Assuming that the probability of an item being defective is binomially distributed, the probability that a box contains
Y p

Ll more than three defective items, correct to three decimal places, is L
'l A, 0.037 L= 14 \_
SOl B. 0.048 y SO T e - Gl

C. 0.056 A o o ) Ve E R %Y
@ D. 0.114 1 M ne S om ) \
o \ e | \ 7 N .q / . m..f \ O e j
== E. 0.162 FRL AN A 5 Y T iplXaEaT,
57 , o

Question 9 O~ & m\\ L
< 8 2
B If ._> f(x)dx =35, then ._. \Aw@+ md&x is equal to

4 0
E P S ’ ; ‘ r *
— [ C, E(x)doc =2
ol B. (0 R N/ -
o . R I - £
= \ 22X ) of <
< B :
! . = LT o Y :

g D = L ), t(T )/ o
@)
z 5 : ;

£ 2 \\\. N W aters1y | A 2 "7

s “ \ % &L

N
(] Question 10

Given that log, (n + 1) = x, the values of n for which x is a positive integer are

A. n=2kkeZ a0

1 = = /) -+ f

B. n=2%_1keZ" \ P £ Vit

C. n=2%"1rkeZ i =

D. n=2%-1,keZ : \ .

E. n=2kkeZ =

- /s
{ y H\ ,m

SECTION A — continued
TURN OVER
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Question 11 oS a7 5 92 M .
.. . . |- o 259 . .
ﬁ_m_mzmﬁrmo*._u_mm:o?vmm*:mﬂmaoﬁ_&\mﬁmi_o:_maamogsm‘.ﬁm m :o::m:%95&5&3:&05<m:mEm1ﬂé::m

mean of 250 mm.
Z is the standard normal random variable.
If Pr(X < 259) = 1 — Pr(Z > 1.5), then the standard deviation of the lengths of plastic pipes, in millimetres, 1s

A. 1.5 ’ -~ = o . nll.l.ﬂhu

B. 3 - o >
/Iﬁh)x--\lfﬂl@ll\\\.m _. e :\ e - = . ="

D. Q 2 E# \ s

Question 12

A clock has a minute hand that is 10 cm long and a clock face with a radius of 15 ¢m, as shown below.

i
1
|

(e 8
'S

h centimetres

¢ ---— - - ——————~

base of the clock face | |

At 12.00 noon, both hands of the clock point vertically upwards and the tip of the minute hand is at its maximum
distance above the base of the clock face. .

The height, / centimetres, of the tip of the minute hand above the base of the clock face ¢ minutes after 12.00 noon is

given by -2 7T
A. \QANVHHMATHOmﬂz Wd i |
B. Ah(r)=15-10sin mw L et
4 30 g}
- HHN A . \,Nrr.. .\ﬂ.\l
C. h()=15+10 mm:mﬂw P e
. %1

D. h(t)=15+10cos

E. h()=15+10cos

SECTION A — continued
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Question 13 :
The transformation 7' R%Z — R? that maps the graph of y = cos (x) onto the graph of y = cos (2x + 4) is

| JN\ B [x] W L ] [« ° o3
4 0
5 N\ oA
__ (2¢,1y ) =2 (7 fY ) 7 (234445
B T A 7 \
. 7 T =
1 iy

<
E a\ .,.,

Dy,
= RN
A s

[x]) [2 o] 2
7)) B, T = s

LRt |y 0 1] 0

=
—

Question 14
= The random variable X is normally distributed. P - o P

The mean of X is twice the standard deviation of X. AL A W
Lul If Pr(X > 5.2) = 0.9, then the standard deviation of X is closest to :
f= T ;
£ ﬂ.w.\\mm.wmnl\ e
o T 14476 =
W C. 3.327 = ey 3

D. 1.585 =l &
= E. 3.169 = . oA
o itz PRSI PR o

= L i I.'L|1[||J||r|||h\
o , - e
a 2 ] ] = i ¢
\,‘, 2 “d

SECTION A — continued
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Question 15
Part of the graph of a function f;, where a > 0, is shown below.

Yy
A

SECTION A — continu

"

24-08



9 2020 MATHMETH EXAM 2

Question 16

A right-angled triangle, OBC, is formed using the horizontal axis and the point C(m, 9 — m?), where m < (0, 3),
on the parabola y = 9 — x2, as shown below.

Yy ‘ =N
3 . )
[) ,_ [ ) i gl
1= XV /h | — I
_ o pl -l
B ]
i , l
L / L) e § .\m A
A= " T L .
—— © » x g o= s T -~ 1
< o 0 B(m, 0) VA /
7 ,, 3. . L
> HW@&N@%@EA? triangle @mﬁ is | \w & 5 .1“
- 3 w t it 7] A g .
X 5 Aop -—< X3 X(7-73 Wy S o
E u -l rﬁ .. i f/ 4 \u\ 4
- o 243 p >
— ”w >y " . N\ " 5 55 4
& 7Y 5\_\%@.\9&& s\\ﬁ = =
= ANy o
,U[l.vll.‘!l\\
s D. 33 g
®) e
Z
E. 93
@)
(@ Question 17
Let f(x) =—log,(x + 2).
A tangent to the graph of f has a vertical axis intercept at (0, c). i
Mwﬁéﬁxwgcﬁ value of ¢ is e__&.\ Qe&ﬁ\
1A ™ oo O} |
F L7 \&m <X ™
B. -1+log,(2) WQ x V
D. -1-log,(2) . d' ., / ; A
E. log,(2) N @rJ . At
g L (o 2 1f
L R - < . , _
- R SECTION A — continued
/ o TURN OVER
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Question 18 h\g T
Leta € (0,0)and b € R.

Consider the function :[—a, 0)U (0, a]— R, h(x) =< +b.

The range of & is *

A. [b-1,b+1]

B. (b-1b+1) ; m&&&& \mﬁ&ﬁ m\s&&m

AL 1) U1 (b1 @)

[D. Camb-iulbr Lm) .mﬂ, ﬁ.%&@ Esﬁc@r\ >¢§v?&ﬁkﬁu

E. [b-1,x) %

Question 19

Shown below is the graph of p, which is the probability function for the number of times, x, that a ‘6’ is rolled on a
fair six-sided die in 20 trials.

p(x)
A

03

02+—eo—o
d
I

011 |

|

_ L L

7 7 e 7 _

| ] onIOIoIOIOIOI?..OloIoIoI0|Vx
L2 3 k_.m 6 7 8 91011121314151617181920

=
oST—@

m?@ is m:\mz_&\ / O L I,
A pO—w) O\ . . S
" X Z g T e
B. 1-—
ﬁh MOW
w
C. i
@ﬁwow
D. p(w-20)
E. 1-p(w)

SECTION A — continue
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Question 20
Let /: R - R, f(x) = cos(ax), where a € R\{0}, be a function with the property

f@)=f(x+h),forallheZ

e

Letg:D — R, g(x) = log, ch&v be a function where the range of g is [-1, 0].
A possible interval for D is . ==

M s
e 147 12 / .Y 2
— - ;ﬂ-— )
“UP\N\H_\\. \
- | ;s
< ECENES L |
L |3 |
= BAEX) |
3’ |/ [ &5
L {
wn 11 -
— m T e Q y . \
- | 127 4 IW - -
- // ( | // L
= \
T \ 7
T « (Gn 27X ) S L
L B R o~ (¢ G,
T T i 4 4
— oL . - 2 » i s ; P )
R =g | \u Er 7 M ( S5 U ¥
= 91 , ? —7 1_,
= - r : M > :
(@)
N A \\.\W.
e 8/ \“\\\\I?J
0 oy A — KP\
(]
,/ 2 g
| Lot} ) = forted = |
Vo (4 TR L - - =
=
A
END OF SECTION A

TURN OVER
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given unless otherwise specified.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (11 marks)
Let f: R — R, f(x) = a(x + 2)*(x — 2)?, where a € R. Part of the graph of f is shown below.

4
A i

(0, 4)

P x

(-2, 0) 0 2, 0)

a. Show thata=

1 ;
b. Express f(x)= w (x+2)%(x—2)? in the form f(x)= MHA +bx? + ¢, where b and ¢ are integers.

b I

1 mark

1 mark

24-12

SECTION B — Question 1 — continuec
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Part of the graph of the derivative function f” is shown below.

-H\ ~
A I

c. i. Write the rule for /” in terms of x. " 1 mark
. =5
ii. Find the minimum value of the graph of /" on the interval x < (0, 2). 2 marks
.w\\ / : 'y \,..\ 4 / f J .u.\w\ g
F oo | ,_ | =% 4§ = . =1T@N
- \ / ke NS = e ———
_ (—=vz.)—
Let 7: R — R, h(x)= \MQ+ 2)% (x—2)? +2. Parts of the graphs of f and % are shown below.
¥
J
(0, 4)
(0 -
2.0\ | /.0
h
d. Write a sequence of two transformations that map the graph of f onto the graph of 4. 1 mark
i 5 ~/ 7 £
. | -+ 1 £, ; 1 )\‘\h / A .\4..\ f \.\ \\..P\ i Py

SECTION B — Question 1 — continued
TURN OVER

8012737
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e. i. State the values of x for which the graphs of f and / intersect. 1 mark
i i. ,.l. . —— _f.. J = ,,.‘. \M P /. r..\“
ii. Write down a definite EHWB_ that will give the total area of the shaded regions in the graph
above. NG ’ = 1 mark
A ) ) / f H Fory oo JLF 8 i N/
A= 2 X0, [h0)-¥&)] da
iii. Find the total area of the shaded regions in the graph above. Give your answer correct to two
decimal places. 1 mark
- i R
L s L —
f.  Let D be the vertical distance between the graphs of f and 4.
2 marks

Find all values of x for which D is at most 2 units. Give your answers correct to two decimal places.

By 2 \\:@ {5 =5 \ hr- 06 | » Celutin Ol 2.
28 \ec& mm%v

=7 X N % mum\& ﬂ@_&\u +Nv m

G?S (e~ m.\u v

SECTION B — continue
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Question 2 (11 marks)

An area of parkland has a river running through it, as shown below. The river is shown shaded.

The north bank of the river is modelled by the function /1:10,200] - R, J(x)=20cos Hﬁqw +40.

The south bank of the river is modelled by the function f, :[0, 200] - R, £, (x) =20cos _mowo +30.

The horizontal axis points east and the vertical axis points north.
All distances are measured in metres.

0 T : r T —» x
0 50 s 100 150 200

A swimmer always starts at point P, which has coordinates (50, 30).

Assume that no movement of water in the river affects the moti

on or path of the swimmer, which is always
a straight line.

a.  The swimmer swims north from point P.

Find the distance, in metres, that the swimmer needs to swim to get to the north bank of the river. 1 mark
:,, ) - . L g7 /
— p— F - o / -+ I
= &
.‘J‘ - w\“ F p— ? P
{ § - L 7
L i A Mw.... 11 X { b |-

SECTION B - Question 2 — continued
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b. The swimmer swims east from point P.

Find the distance, in metres, that the swimmer needs to swim to get to the north bank of the river. 2 marks
) = 5 . T \
\ 2 47 . I T S - |+~
Ll - 2L e L) | (L

7 /S =) VAR e {

L £ C 4 0 7 f =

5 _ 3 — ) =¥

..”\1' ( \ ”/ ! L/ \”.'A
& gl
=

¢.  On another occasion, the swimmer swims the minimum distance from point P to the north bank of the

river.
~Find this minimum distance. Give your answer in metres, correct to one decimal place. . 2 marks .
- — — mH 7o 1.,
Y " a - f > 2 Vet ) F -_—
Vet = f [ 2 .:".:,wJ A 20 ( ) oy ol 40
. L |
/ - ol ™ A
Ty st 5= sl =

-~ —
/ . e B3
e =
- b 4

d. Calculate the surface area of the section of the river shown on the graph on page 16, in square metres. 1 mark

e. A horizontal line is drawn through point P. The section of the river that is south of the line is declared
a ‘no swimming’ zone.

Find the atea of the ‘no swimming’ zone, correct to the nearest square metre. 1 3 marks
w2l F = —n \
{ / Y - f A\ L - X ; PR /
LA\ [ OV = OS] — ) T30) | Af o A f v} K £ &
.,_ } i t g [T : / = F - -
- 3
R f
\/ f S il 7 -~ — F o | S o /
¢ y 1 S » == S aECEE ) T -3 3] {
=] C 2 A
L= \
|
- & &z
i 5 2. B
\.". &

SECTION B — Question 2 — continuec
TURN OVER
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f.  Scientists observe that the north bank of the river is changing over time. It is moving further

north from its current position. They model its predicted new location using the function with rule
v==kf, (x), where k> 1.

Find the values of & for which the distance north across the river, for all parts of the river, is strictly
less than 20 m.

g & 2 marks
{ ) fiikn - /“ — { o 4_ \\\ - .
9 it / . . f |\\J .’ " /
< _L - e — 4 7 s | -~ pr. = e il { /// [/
f P Lo x»x T ] / = A m 3 i R
T I
5 1A / A M / - \Is‘ J () __‘ -— - \ oy 1 J r\\
LA %, —~— = 4 ”.1 [ YN - h - { r g f ? / L\ / -

L < J h
i A
] [l ¥ /J / / z { hv..lll,\\ ' A
- |/ 7 f f o] - S o
/ Py \.\\ e ,“ ‘.,. pu— w I L I/ < 3 r\l e L
VAl o LA { / ~— [ 1
L v //. /
T~ Y \
’ A% o =
1 4 1 / .\H \, - nu. ~ \
/A ( il <
-
= Z
/ _u... m_— [ .
...4 = .ninrrr
[} A
s = 7
o) I S
() N s
= = Bl
L 7\
l., 7 { ~
| I 4
= )
1 - " ” F -
. N 1= N
SECTION B — continued
Ik
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Question 3 (12 marks)

A transport company has detailed records of all its deliveries. The number of minutes a delivery is made
before or after its scheduled delivery time can be modelled as a normally distributed random variable, T,
with a mean of zero and a standard deviation of four minutes. A graph of the probability distribution of 7 is
shown below.

v | LI\ _
| LA | | " NG

, | |
-12-11-10-9 8 -7 6-54-3-2-10/l 1 2 3 4 5 6 7 8 9 1011 12

a. IfPr(T<a)=0.6, find a to the nearest minute. I mark
Y - 1 7 ¥
= |
b. Find the probability, correct to three decimal places, of a delivery being no later than three minutes
after its scheduled delivery time, given that it arrives after its scheduled delivery time. 2 marks
P T £ 2 _ TS o ) P Ty Ny 2 .
Pr{ T £3 1 T2>20)_ - Pr(1<3/T20)
.\ﬁ / { i 2 J
/ =Y L 7 /
= ~ { /.Ua 3
: { T > /
iy s S s M
¢ : L2
— [ S > II.I,.|.I\II

SECTION B — Question 3 — continue
TURN OVEF
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c.  Using the Eogmw.‘.momol_uoa onpage 19, the transport company can make 46.48% of its deliveries over
the interval -3 <¢t<2. ~

It has an improved delivery model with a mean of k and a standard deviation of four minutes.

Find the values of k, correct to one decimal place, so that 46.48% of the transport company’s deliveries

————

can be made over the interval 4.5 <t<0.5 3 marks

Y ; /
/
O — | / 4 L 4 L - Fa,

s &

A rival transport company claims that there is a 0.85 probability that each delivery it makes will arrive on
time or earlier.

~

Assume that whether each delivery is on time or earlier is independent of other deliveries. |

=

) O

d. Assuming that the rival company’s claim is true, find the probability that on a day in which the rival

company makes eight deliveries, fewer than half of them arrive on time or earlier. Give your answer

correct to three decimal places. 2 marks

) i P / f,. A
I} L. | X & 4 { - - A
VL M S i -
Fool A& ST Ve U0 &0
== Er TS

e.  Assuming that the rival company’s claim is true, consider a day in which it makes » Eﬁw \ - Q \N 3\@“\
i. Express, in terms of n, the probability that one or more deliveries will not arrive on time or /
earlier.

" \ £y ? iy .
h,.Ab,“HTrS.\i,\m@J TPQ&V.

) = r
/1~ n pe _\r ﬁ..fwn

1 mark

ii. Hence, or otherwise, find the minimum value of z such that there is at least a 0.95 probability that
one or more deliveries will not arrive on time or earlier. D I mark

$)
i ) d

L 2 2 L

J

L

= I%43

P

P
s |

SECTION B — Question 3 — continued
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f.  Ananalyst from a government department believes the rival transport company’s claim is only true for
deliveries made before 4 pm. For deliveries made after 4 pm, the analyst believes the probability of a
delivery arriving on time or earlier is x, where 0.3 <x < 0.7

After observing a large number of the rival transport company’s deliveries, the analyst believes that
the overall probability that a delivery arrives on time or earlier is actually 0.75

Let the probability that a delivery is made after 4 pm be y.

Assuming that the analyst’s beliefs are true, find the minimum and maximum values of y. 2 marks
._M 3 4} /2 \ i |
AT X 3 f ~
AL, Y 2 l
/J . | r ‘ f \\ \\ /
il fih A oy I s s = P { 3
I LY pPor< 1] = 7 ] = \seipt o~y ed 2t
/ . /
A { 3 - 'l .4 < 2y _q _— / : : ‘.\.‘ J. . \«\.‘
} L4 ¥ ~ < i / - it Criey
\ 1 L i
/
/ y A
/ y : ;
| s J =
/ \.\.\ [ A 17
Cperatll . L g - ¢
= J =
L OF ( 7D i ( J J
z - - 3 s
u\\,.,\f e, = ~ Rt -— { i oL B 'V
w A= 5 - v R N {
/
B o o - - e S
A - L ‘J [ \_ = L c / —

SECTION B — continue
TURN OVEI]
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Question 4 (13 marks)

The graph of the function f(x) = 2xe! l}q where 0 < x < 3, is shown below.
¥
A

J(x)

P x

a. Find the slope of the tangent to fatx = 1.
i &
mm“&n = mmﬁ.&&t M\v 2 ez
06 = -(¢-2)e =-2x1 = = Z

b. Find the obfuse angle that the tangent to f at x = 1 makes with the positive direction of the horizontal
axis. Give your answer correct to the nearest de

(\@ M= lanQ -2 zTan@ —0O0:- - 343

2 Aﬂ\\ @%R O — [ 1;; )\ - ?\. .w“m”

c.  Find the slope of the tangent to f at a point x = p. Q_Sw your answer in terms of p.

CG)=tr ,5 S50 s

L v
b = -2 (2= e
%

" 23\\ 10-7) €

1 mark

1 mark

SECTION B — Question 4 — continued
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i. Find the value of p for which the tangent to f"at x = I and the tangent to f'at x = p are
perpendicular to each other. Give your answer correct to three decimal places, g 2 marks

M My = =1 ﬁ q.wu xMrmf_%\Nu m%f 2 =

FP=0-655

ii. Hence, find the coordinates of the point where the tangents to the graph of fatx=1andx=p

intersect when they are perpendicular. Give your answer correct to Emm. 3 marks
otz ik e _,&mn”nwu. 0-655
‘mm;ﬂmim\ts; | | = .‘.W., n!.HW\ = KM\
Z .- h@.@_mo\»v 21 0-655 mm\xe,&wC

Y-2~ -2 (x~1) - 2-3%9
u‘m = =242 Q% 2-31% = \%NR\%;mww\u
J

e 15" G

Mu%.&%%b @nmdwg\ww

mg.@%\mmi.
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Two line segments connect the points (0, £(0)) and (3, £(3)) to a single point O(n, f(n)), where

1 <n <3, as shown in the graph below. (i-n%)
M. T T
y P oK .
A "
v\) } i -
. N ‘
O(n, f(n) Y
R . T R
(3,73)
- x

O (0, 7(0)

The first line segment connects the point (0, £(0)) and the point Q(n, f(n)), where 1 <n <3.

&=
-

Find the equation of this line segment in terms o@. 1 mark
| !

— v

Wl = X @

ii. The second line segment connects the point Q(n, f(n)) and the point (3, f(3)), where 1 <n <3,

i
Find the equation of this line segment in terms of x. 1 mark
i o e RS dbe

iii. Find the value of n, where 1 <n < 3, if there are equal areas between the function / and each line

. D) . o “T
segment. Give your answer correct to three-decimal places. S o o 3 marks
i g A el TR K ‘ 8 v
N \ { =~ovL ™ 1 [ e g =i e (4~
@ | L= -7 ¥ 4 | \ A 4 = = /
{ ,_ LH‘ " = L 22 3 ..m af % = hY ‘f - N—_— (A > J4+¢£ -
.w\\.." = -f ] _. V 7 - .
7 e ! + ? %t -#l < - 7 !
3 = s sl =i 2
— QJ e - — & — = ¢l & 1 b + B
] A S S — =g =+ =
v, P % # .3
L ! - | = )_ _\ .\1|\|\\u \
. ™ of 7~
/ . » 5 o ¢ ]
L Fe Loty f - | -.fr\“. oy uaz Yo
Boma @ - S i s ry o A
__”.. e r.L..r s e _h v { /f _,_‘ - ‘. m h.; N
" \l\\l\\‘llllllll/ 3
\ ) -
] | L -2 4 s r\J'
bl == § = U 7/
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Question 5 (13 marks)
Letf:R—>R, f(x)=x>-x.
Let g, : R — R be the function representing the tangent to the graph of f at x = a, where a € R.

S S S

Let (b, 0) be the x-intercept of the graph of g,,. 2. ¥ T
2a° sul %, e o EL) - 7 2= XB-
a. Show that h=——. Sl 2 : , T A ‘ 3 marks
3a% -1 . L ] \
/ ) 2 / ~ 3
; £ ) r ( | A ( et
- ) . . \ 2 B )
_in Vi \ﬂl l;\.,_ o TG ‘5 (&2 £ - g ﬂ * L
1 37 _,.r ] 2 /
Ve et = = v L
A = ; / = 2 ] \
f M Yy L i
LLl (W X 9 x 4
o e+ ) / 3
A = &
g / (
S r 3 | & v
== =0y f
p= o 5 eV .l - 5 3 = Py
- (I~ P+ ige ~1 L\ o« A% TP 2%,
(. PR e IIJ|||||\I|.||I\||.||I n >
4 o > N 2 i /
N ) o~ - W\ == 4 4
b. State the values of a for which b does not exist. ) . ) o g 1 mark
] - N P gy e g . ¥ e AT i
= i %Y ; =3 =5 = "%
o
gl c.  State the nature of the graph of g, when b does not exist. ) 1 mark
b ‘5 @ o : , otV . .
OR (hadp )2t —) %~ Wikl & = — = P = &
Z i
o ¢
o d. i State all values of a for which b = 1.1. Give your answers correct to four decimal places. 1 mark
- - | & & = =4 057 | 1 ( . | o
[ o Illll“l\l. s 7
b =y
ii. The graph of f has an x-intercept at (1, 0).
State the values of @ for which 1 <5 < 1.1. Give your answers correct to three decimal places. 1 mark
1 o = | i il C w. 2 .r... e & c.. § - [/ + < _ .f i A ,...... .A,. .\..u CL ‘. . ..N 6 2
» 5 , [ S ] 7 /
_.. _— ? - - ¥ 5 \ 75 ﬁ.‘\ 2 N 2 ] .‘.\ /
| T 2 -
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The coordinate (b, 0) is the horizontal axis intercept of g,,.
Let g;, be the function representing the tangent to the graph of f at x = b, as shown in the graph below.

Y
A

/
¥y
=

tli-
|

—
2
A’
T
o =

14
e.  Find the values of a for which the graphs of g, and g,, where b exists, are parallel and where b # a. 3 marks
(L 1N« 9.6 ] (7} / s ok ¥ o T
v i)~ 3o - Fl) =¥ () 52 - = 3¢
e e - |
._\ £y N Fi —_ b, iy g - - |
eyt s B s L& = f
3g | 5 =it & dnd e 7
/ L F= U e gL = kL
- 1\”
— 3 7
g % B [ + (= i
Oﬁ\ L a T A
i m :D\l \' N
L wl oS (e PP
b = @ il - S - ‘
Letp : R — R, p(x) = x> + wx, where w € R.
f.  Show that p(—x) = —p(x) for all w € R. 7 g . 1 mark
4 ) , » 3 \
whﬁwJVﬁ;uugdwdarabg o= mogv_w ﬂmﬂL\ﬁnﬂ
— - -~ nrw e i Ul\. — Y )n».. -
o A %" - 2 S T (A b
™\ 5 3
) Py 2 \ Z \
\\..‘ ———— \.\ H . S =ﬂ IT?\ -
= \ % = | CX

8012737 Bk 2426



27 2020 MATHMETH EXAM 2

A property of the graphs of p is that two distinct parallel tangents will always occur at Tu EDV and
(—t, p(=1)) for all £ # 0.

g. Find all values of w such that a tangent to the graph of p at Tu ,USUU for some ¢ > 0, will have an |
x-intercept at (¢, 0). 1 mark

W?& = uﬁ.ﬁ.EP_. How I \N_mwu Nwdrg\ NN 5
gﬁﬁ .ﬁ.?ru vaNL._.\Q\ \?mmu ﬂwNN%?ﬂ

.ﬂ%@&chﬁ - Yy, = M (x - %, v »

o

J 9 . .v
@\mmﬁ\%\mp vmw.m .,.Zq‘xﬁumxx .
g ~E2-wt > (3t2¢w )(oe-£)7 memwp&k‘w?m‘m&.N
Let T:R? — R2, AT: = T %J +S , where m, n € R\{O} and b, k € R.
y 0 nijly k
\ State any restrictions on the values of m, n, i m:a_ k, given that the image of p under the transformation

% ﬂm_éﬁ mE%sqEmgma:a:%m@am8055”4%3“loz__io. _am%
| M n = dilulions and Pelliloms

\N =) .ﬁc&ﬁ\&ﬁﬁ?z ?\\u g h&mﬁ\i .

\e e 5§5N&w&§ m\m or- \A&Q x&& ¢

<
Ll
o
<
70}
o=
o
pd

L S L
Ty s B g = £ #st um\_\w\\\&w\m \%& W@&@@w&
eﬁ&mﬁﬁ\&\ ._
Tars h = o redskin ot
wy N =0 / Vo N&“\N\m&m%\_ e \\_\}\\m,

s s boongl. (2,0, |

Bz mwmd*‘&vmrw&\vwmu*&.w.
O - —bt3 2wt +e3+wl
0= =547 —w T
wi=-5¢7
w = t%ﬂw
P R N,
T, WL @

WRITE

DO NOT

END OF QUESTION AND ANSWER BOOK
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