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3 2018 MATHMETH EXAM 1

Instructions

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 (3 marks)

a. If y=(=3x>+x> —64)°, ﬁndd 1 mark
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b. Let f(x)= P

Evaluate f'(x). _ . 2 marks
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Question 2 (3 marks)

. : 1 L
The derivative with respect to x of the function 7+ (1, 0) = R has the rule fx)==—

2 (2x-2)

Given that £(2)=0, find f(x) in terms of x.

f(%) - S *:f,, = ';';:—2_ éZx
L = 2o — éye ("wr) Lk >
' 2.

i [Q’S~é é-lf"l-) O e

0 = Xl — L
/
0> hm. 2 -1 B AE

Question 3 (5 marks)
Let f:[0,27] > R, f(x)= 2cos(x) + 1.

a. Solve the equation 2cos(x) + 1 =0 for 0 <x < 2w

[ |

B = < 4/ el
_r 4L /W

Question 3 — continued
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Sketch the graph of the function f on the axes below. Label the endpoints and local minimum

point with their coordinates.

b.

3 marks
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Question 4 (2 marks)
Let X be a normally distributed random variable with a mean of 6 and a variance of 4, Let Z be a
random variable with the standard normal distribution.

a. Find Pr(X>6). 1 mark

Fr()(>é> = -5,

o

b. Find b such that Pr(X > 7) = Pr(Z < b).
:‘\E"". = -
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Question 5 (3 marks)

1

Let f: (2, ) — R, where f(x):(x_z)z' V ( d, 00) .

State the rule and domain of f~.



Question 6 (4 marks)
Two boxes each contain four stones that differ only in colour.

Box 1 contains four black stones.

Box 2 contains two black stones and two white stones.

A box is chosen randomly and one stone is drawn randomly from it.

Each box is equally likely to be chosen, as is each stone.

a.

What is the probability that the randomly drawn stone is black?

i 86 + 2 K

It is not known from which box the stone has been drawn.
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2 marks

Given that the stone that is drawn is black, what is the probability that it was drawn from

Box 17
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2 marks

TURN OVER
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Question 7 (5 marks)
Let P be a point on the straight line y =
origin O to P, is a minimum.

2x — 4 such that the length of OP, the line segment from the

3 marks

a. Find the coordinates of P. ,

b
, where a and b are positive

b. Find the distance OP. Express your answer in the form —
integers. 2 marks
LZ@/) \f b -0 ) -+ ( %r@) -
é q * o . g A i
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Question 8 (7 marks)
Let f: R — R, f(x)=x%e", where k is a positive real constant.
a. Show that f'(x) = xe™(kx + 2). 1 mark
g 9 e
L&f Z{, & 7 s &

b
w:2x u'-be

F)/;O szg g &t

- X e @7¢+Z>

:'f

b. Find the value of & for which the graphs of y = f(x) and y = f ' (x) have exactly one point of

intersection. . 2 marks
R 4

x e T = xe/& (/Z’)C'fl) ‘
g & /chqglzx—r Y- 4 gkx ,ngé{

Wk %5/@4 ( e +2 -2)

X% = © Y, @9& 12 X =0
Mﬁ%/“‘ (@»2)96 Fi 28

,_ =
x ——
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Question 8 — continued
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Let g(x)=———. The diagram below shows sections of the graphs of f and g forx>0

y
A

> x
2

AN

Let A be the area of the region bounded by the curves y = f(x), ¥y = g (x) and the line x = 2
c.

Write down a deﬁmte integral that gives the value of 4.

1 mark
a f'(%) ch, - SD j(%) o‘é;& |

2

1 kot - ZZG . 2 by 337%
5@ X" da - SB | o f{(f‘é TR
d. Using your result from part a., or otherwise, find the value of & such that 4 = E 3 marks
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Question 9 (8 marks)
Consider a part of the graph of y = xsin(x), as shown below.

i

P x
P R 2n\7 0 Wzn 3 |4r |57

(n+1)
i. Given that I X sin (x)) = sin (x) — x cos (x) + ¢, evaluate J. E(x sin (x))dx when # is

ni
a posﬂ:we even integer or 0. Give your answer in simplest form. (vt ,) r

/ hﬂl
W § Dc'ﬁufk)/?é = Vo —aledD
nir

2 marks

niv

m"7W (im[[ﬂw)’?’j*[/m)ﬂ /%{mw)u]
o - s ( S n®) ~ T (5 (am)
(0 ’(M:)?’u) [@ _n;y,\})
“lar) - 00 = (gﬂ.ﬂ)

(n+ 1)7;(

ii. Given that I (x sin (x))dx =sin (x) — x cos (x) + ¢, evaluate I X sin (x))dx when 7 is

nw

a positive odd integer. Give your answer in simplest form. 1 mark

mamfﬂ/ S(xi,,:.—:u) Z?C e ( Q -~ (:pzu)ﬂ'x l)-— (ﬁ "ﬂ'ﬁ"'x-i)
Nel = & | = —=n+)mT = nT
£ = ( Zﬂ-_fi_) i

Question 9 — continued



Find the équation of the tangent to y = xsin (x) at the point [

Yz Tbn K.

= O U‘;é:«z_
AR A 7 T
A . 2 L5 + Gooak -
de”

M= rle(-T) r el
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The translation T maps the graph of y = xsin(x) onto the graph of y = (37 — x) sin(x), where

]

and g is a real constant.

State the value of a.

37 £

]

1 mark

Question 9 — continued
TURN OVER
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d. Let /:[0,37] > R, f(x)=(3z—x)sin(x) and g : [0, 37] = R, g (x) = (x — 3x) sin(x).
The line /, is the tangent to the graph of f"at the point [E, &] and the line /, is the tangent
T Sm 5 ; 2 2
to the graph of g at 273 ) as shown in the diagram below.

Y
A

Find the total area of the shaded regions shown in the diagram above 2 marks ]

(L)(( S (’L’f%?’)a@c E (,, 4 M/‘és bc—a’r) oo +§,,,,(31 ) 8z iola
N (CEeed [ Same) )
2“(( 2 i ('5@-—[?7@
A ar

_?7\, ?
= |

g -3 = (M)

END OF QUESTION AND ANSWER BOOK



