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ASMAIAL SUPPLEMENTARY EXAM - JANUARY 2018

Question 1 [10 marks]

R e TR RZ
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For questions 1.1 - 1.10, choose one correct answer, and make a cross (X) in the correct block.

[Question | a | b | c | d

)
L

1.1 X

1.2 X

13 X

1.4

1.5

1.6 X

1.7

<
X
1.8 X
KR

1.9

1.10 , X

SUTY IS sss

1.1 - Convert 240° to radians.

e) None of the above

1.2 Convert the complex number z = 1 — v/3i into polar form.

L A iy AT

a) v2(cos & —isin%)
T 2T g 2w

b) V3(cos = —isin )
@) ﬁ(cos% —isin %)

@ 2(cos § —isin %)

e) None of the above

rz—z

1—2

1.3 The correct expansion of Z

@i+5+5+%

by Z+8 454+ %
¢) T+ +Z 4T

51 50 51 52
d -+5+35+7

e) None of the above

1]

[1]

[1]
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14 If f(z) =2 - 1, g(z) = V22 — 1 and h(z) = V2 + 2, then (f o g o )(z) i

a) —2
b) 2

O«

d) Does not exist

e) None of the above

1.5 lim arctanz =

a,) -7
b) §
¢) =g

' s
2

e) None of the above

1.6 lim € =

r——00

@ vz +1
d) Jz+1
e) None of the above

1.8 Which one of the curves has a vertical asymptote?
a) y = arctanz

b)y=+=

@yzlnx

d y=e

e) None of these

[1]

1]
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1.9 If f is differentiable, then %(f(\/:?)) =
LI

a) NG

b) f'(z)Vx

I'(Vx)
@ 2\/x
f'(z)
VT

¢) None of the above

d)

1.10 The negation of the conditional proposition —p — q is:
a) “p— g
b) pA—q

c) ~g—=p

@ -»r—q

e) None of the above

3/12
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Question 2 [5 marks]

Use a truth table to show that (p — q) = r and p — (g — r) are not logically equivalent.-

1 v P-—DAL\/ (p22)>V 1->¥ p>Ca3r )
T T T Al

T T T .
- F F

T T F - T

T ¢ 7T F T B .

T e ¢ € T !

FT T T T i !

F T f T ¥ F

F F T T T |

FEF T

F T T
x Yl
Nel He Same

a) State the Intermediate Value Theorem. \/‘(/ & ‘; vl‘\l E L ] 2]
: close 1ater q
Sqﬂ,ose Inak 5’ s Qoqkm.wus en the se Y )

Jucen, f@ and  fl)  where

Question 3 [5 marks|

Le-k N \)e an '\U\H‘Oa‘r

1O ?F(b), \/L/
Ten Moo  ovisks @ nmber C e(Cab) sach tal fey =N :

b) Use the Intermediate Value Theorem to show that the function f(z) = 2® — x — 1 has a root

in the interval (1,2). \/(/ (3]

ﬁ“’- f“AC'\:'O(\ S x} PO\"v\on\q\ 3
- CO'\‘\;Au\O“\S on C\J ‘7.) \/L’

5 S < 4.4(2)
W= C =\ = {(h <o

Tee s a Ausbev o belween \\}A/Z such 'b\q{:

*’LC) =0 .
veox: \oeLJQQf\ \ ar\e\ A .

o Mg conbimouS o R .

’ - v
- lhere i q
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Question 4 [6 marks]

x—1
a) Solve for z if: 72 > -1 [2]
x—| Vi
= "‘ cfP 2x 4\ =0 =L — +
=42 \ \/(/ \ t
==L N Y
2% &\ |
>0 xt+2 =0 \// . \/(/
-
i x=-2 xe C..eo)—'?-)U(, )Qo-)

b) Sketch the graph of cotz for x € [~m,7]. Label all intercepts with axes as well as any
asymptotes. 2]

N

| |

c) Let 2=2+5i and w = 2 — 2. Find Z and write your answer in the form a + bi. 2]

246y z—\"ti\/\f AL %
X e

-

21 140 Y
2 h \/
.o b+ kL -6 0
b+ L 410U — = % 3

pa————

le—tL :
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Question 5 [4 marks]

Determine (without using L’Hospital’s Rule):

a) lim vith-1 [2]
h—0 h

= f;m ,»!\4*“\ —\ X'[\*h + \/\/
h>0 h i+h T \

.‘,

= fy U o +1
oo e v

W
= —
koo " Clm4t)

hao {on T+

1]
o\

b) liIll —Ii_i [2]

z—-3 3+ 27

= fim x+3 /

xX3-7, C-x+3> C'x.z-—% 1c.+°\>

Y S B
XD -3 % — 31+‘\
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Question 6 [6 marks]

Evaluate the following limits (use L’'Hospital’s Rule when needed):

Inz 0
3 _—9 —— ‘ 2
)l T TS - £
l
Ly = Q:m \4& /
z3 <D |

b) lim [cos(2x)] 2 [4]

z—=0t |/?—
x
Y= E caSC’Zi—)—] ‘/1.
=z
L
ﬁ,\ [coscz’o3

ﬂf\‘l =
n osCzx) L
o L) = R
N = £ ZL'L

T
‘ f'\ [cosCz‘I-D] - !'_‘..C.Q = _C_D.. \/(_
by o1 = b C v © °

+ x |
.a
290 120 \ {._qnéz,u)\/(’ o
2 snGx) [/ >
/’—' e x_
L fim cost) x>6
— X
20 1%
\ _ zgeg-CZI’-) - -2 \/L
a o fm
w0t ‘
fat
. Y= c
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Question 7 [9 marks]
Given the following case-defined function:

2+l 1 if-3<x<?2
)= 7 if2<z<4
~z+11 ifx>4

a) Sketch the graph of f(z). ‘ 3]

/M

o
/ k
s
A . '
3 \ u\

Use the graph to answer the following limit questions:

\
\G‘

)
b

b) Determine lim f(z) . 1]
v

¢) Determine lim f(z). 1]
7

d) Determine lim /(z) . 1]
v

e) Determine f(2). [1]

Nok &c‘:‘meé
f) Is f(x) continuous at z = 27 MWH answer. 2]

noL Ac‘mci C\\: 2 .
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Question 8 [8 marks]

Differentiate the following functions:

a) y= Tre™ (2]

(. 'LL
{ x
¥y = 76@)8 +17>
\/ ’LL

:?’61-\—1"—16

b) y = sin(x + y) + cos x g
.A—QD = .fs:- ({S‘m&--k‘t) +C°S1Lj
dx dx /
Y = cos(2+Y) - Q)+ C-$n)
Y= cosCati) + leosGert) = Sh*
Yl _ ‘i‘cosztH) - coSCxH) —SinL
B |—®S Cx-l-‘{j
c) y= %%g you do not need to simplify the answer. 3]
Ve

y= 22 , /
1+ kan-
\/L\/\/J/\/K/ C ‘?)Cscc?'l‘)
8%, 6&11')) C \+\;an~) - :‘___’_____,___

l_ Cz—-
= L2 7 =
L C,|+Lm=-)l\/




ASMALAL SUPPLEMENTARY EXAM - JANUARY 2018 10/12

Question 9 [5 marks)

a) Prove the following Theorem: “If f is differentiable at a, then f is continuous at a”. 4]

f o wakinuouS

To Fvo\lc -
2. fm Y25 = f@)
130
We Shed Dk foxy =) qpproch.QS o .

Kem'\lce. fory - fC pN
feo __-fc.o x -0 \/(,
foo =1

":(x_) —-{_Cq-) -

z- &
g oKD Iy e
oo x? &
94 x-
= 'F(“‘] X0
=0
v
D) — ‘F a “'FCQ))
b e @ ke do B )= P (feo = Hed
30 zraQ \/(/
fica f = fw‘\ C{cq "f(q}) + Qh {m’)
x30.
= 0 -Hc«)
:‘?Ca') \/(/
P gy = o> v
.2 Y\

: fexy s cenbwuods

b) Is the converse of the Theorem in 9(a) true?

No \/
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Question 10 [3 marks]

a) Use proof by contrapositive to prove the following:

“Let n € Z, if n?2 + 5 is odd, then n is even.” [3]
n s no—\: even \/‘
n s olé

Nz Zi+| for SOMe 1nLc3ev K /

L T
tre = Cayas =2(x +7—‘<+3)

n°+S 15 even \/

Question 11 [2 marks]

State the Fundamental Theorem of Calculus Part 1. : 2]

g 'f' 5 Conl:mum‘l\s/‘/ﬁn [q 5 \o] ) {Haq {kq 'E«nC‘::”f\
Ae‘h\cé t)\]

x. L —
3(1.3 = S —f(k‘)l«k ) Q= "‘L

a

P
Equ] q.“\d A‘.Wcr(’r\k\hqi—,le on Cqup) )

1$ qu-tmuous on

5\'\§- 3'(13 = “?()!.) ‘./L/
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Question 12 [7 marks]

Evaluate the following integrals

a) /~3.1:2+3;—5 dt (2]
. X )
=-3%3% 4+* —s= 4C
3 z

"

2z
= —'zs-’r‘/z_‘z— —~Sd. +C

b) / ! sccftanf db (2]
Jo
L3
= Secf 1 ¥
\o/
-::ffz - \
¢) /(2.1: + 2)e2 T dy (3]

= (zx+ /L) é ' A—L ' Lol nE Z:-+ lk\l/
Z(#n) d _ ke +4

— -

L 3 MLy \/ > A

o= % -

— - ¢sz+2)_ .

bkl

L

\l




