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Multiple Choice Questions (1 mark each)

Question 1 The limit lim vz2+1is?

z——1 Loy

oo m \/'{T 7 = \z

(c) 1 %~ ~1

Question 2 If the cost, in dollars, of producing x DVD is
C(z) = —0.00422 + 9.2z + 5000,

what is the true cost of producing the 1001st DVD (correct to the nearest number) ?

@ Ac =C(4004) - cmmm .
EE))gz - _p.004Cl00)% g 2 (10014500 = (—0,00461000)
(d) $4 +42( 100D Y+500D

4,196

Question 3 A radioactive isotope has a half-life of 3 years. How much of 10 grams of
this substance is left after ¢ years 7

(a) m(t) = 10¢" 5" @ m(t) = 10e~%>
(c) m(t) = 3T (d) m(t) = 3¢5
Question 4 Determine where the graph of f(z) = e~ is concave up (L?—
/ z -0 e
(a) <~g V2 (b) (~8,0) a%l(c "; ("9 ?
e oo+ 44U )e,

© (—oo,—§> : (?,oo) (d) (0,00) %0‘2 14z ® >0 s

o0 < - g: or XY o>

Question 5 The critical points of the function f(z) =z —Inz? are

5:10:0 (b)z=1
T =2 (d)z=3
66/: i - = -

._.1:
/ z *
é(’tﬂz@ % = A=
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Question 6 Which of the following is FALSE ?
(a) |@ x 9] = |d||V] siné
The projection of ¥ on # is the vector given by

Question 7 What is the magnitude of the torque of a force of 60 N applied at angle of
80° to a lever at a point that is 20 cm from the pivot 7

18 Mo 12( = IF IR ain (0
%Z?) o Em = (éﬂ)(O&)Ain(f‘D> = 11.¢ Nnv
12.8 Nm ’

Question 8 The vector equation of the line perpendicular to the plane
r+y—102+2=0

and including the point M(—3,0,1) is
(a) [z,y, 2] = [-3,0,1] + ¢[1,1, 10]

(é [z,y, 2] = [-3,0,1] + ¢[1,1, -10]
(c) [z,y,2] =[-3,0,1] —¢t[1,1,10]

(d) [z,v,2] = [-3,0,1] — t[-1,1, 10]

Question 9 Which of the following is FASLE ?

(a) There exist two lines which have exactly one point of intersection.
@ There exist two lines which have exactly two pointéof intersection.
(c) There exist two lines which intersect at infinitely many points.

(d) There exist two lines with no intersection.

Question 10 Find m such that a plane (P) : 3mz —2y+2z+3 =0 and (¢) : [z,y,2] =
[1,2,3] + t[1, —m, 5] are parallel.

m=—1 B (4)+ (-2)(-m D + (1D(5) =0
E?f:f:f s+ ol + 5 =0
(d) m =2 Fm + 5:0
m =-1
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Problems: (40 marks) Write complete solutions in the spaces provided.

—2?2+1 <0

2 0<z<l1
Question 1 (? marks) Consider the function f(z) = ¢ =TS

z°+1 1<z<?2

1 > 2
Determine if the function has any discontinuities. If so, what type(s) ?

7 X

There are  two Atgcontinuikes 2% %=0 and x =2

umf Ais continuities
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3z
z2+5

Question 2 (? marks) Let y = f(z) =
(a) Determine the domain of f(x) and the vertical asymptote(s) (if any) of f(z).
D= IR , o der ok a/s:%«m{)&fz

(b) Determine the horizontal asymptote(s) of f(z). N
()

_ /é(f} L - (9(, - O
©

0(«400 ,{—,»
3
lim f(z)= Mim -fp-)—-—%—”——-—-: /{inf’z,h__,_g};}.————a———: O

% (
T w7mm e S aome g7 (4 %)
Answer: 0% - 0

lim f(z) = /6/1’1/

2300 9 > 0 9(7—4»5

(c) Find the intercepts of f(z). >
- = o 0
5% - O ’,_..,) 8 & - O & %, - O ( f
z-intercept: g( 0, v; - ,
qf+ 5 N oo N
y-intercept: 9 = O é/ﬁ 3 (o -0 @ ( O,
O + 5

(d) Find the critical points (if any) and the intervals where f (a:) is increasing, decreasing.

/ g(a"15) - ae(Rx> = dx* 415

) (45" o ( +5)
/.,O 1/ ”%’Z,Z‘?“f{ﬁ:() - tx:: =) %mi—r
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(e) Find the inflection points (if any) and the intervals where f(z) is concave up, concave

T a5 Y - (e ([(x=+5Y ]’

(x*+5D%
p cx’- 9o g%(% -15)
- - 5
C‘L +5 > (% t+5 (f‘ IP
Z(”— 40{ 6‘2’,(%'/§> O fﬁ@n’ [%—t <
S < £ S

o i—?” / U

(f) Sketch the graph of f(z).

At
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Question 3 (? marks) Find the derivatives of the following functions. Do not simplify:

(a) f(z) = 5x° — €% =% _7/22 + 3 + 2sin(z? + = — 1) 31n(4z? — cos )

/
1> = 55 - 5 51(57,551) - (x*+3)
< oc‘*fb )
/ ,/ 2 >
“to - B -1) = D (4x*- s
4+ geos (e ) (-1 o~

(6% b)e,m 5%—- j_(,i’?_f_?—-— + 02(2‘1&1)(,(7&(%2—}«.'4)

o0 o+ D
3(§x +4in%)
Lt - eos% |
/
(b) f(z) = (w4—l+2x — cosz)en® (u(ﬁ*) /(J-PL((}' y

j/(1>: (% +,>2x, -—cosl)z + (94—-»—:—2_% m%)(e )/

A T %‘O
:(4%+,_.+°2+mrm> + %4—52-;»2% cos @ (

2 @YK.(,( >
(4% -—L +0d +4’il’)9.'/)e%%+ (%4'.. %. + % - (/@gx,> a 3

1!

1.

: cos n(z? — /U'—W)’
oD (2) - Jeen’
[ os(2®) + n(x> D]E1) - [ws(%w@n(x,o &Y

(D"
A ekl [Cacbat (at) ¢ ol 0]

e A
e
pons s S

;’( ) =

C 2% +4> | 5 PN
['le/am(vcb)wu““’"](em ok S ws(%)*m% 1>

MM

N

[ —————

<@27’ +4>7—

e

PP

3!
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Question 4 (? marks) Let @ = [1,1,9], ¥ = [0,0,4] and @ = [-2,0, 5]. Let 6 be the angle
between ¥ and v.

(a) Find the dot product 4 - 7.

CF - [4,4,9]. [0,0, 47 = (4>C00+ (10 +(I(42

- [36.

LI

(b) Find the cross product 4 X v.

Z[)K(—;’: [4;'//gjx[o/o/4'] 1 1 ;9\:
_[4,-4,0] o o
(4>(4> =(85(0) =4

Cg)(o) - (47(43: -4
(1) (00 = (430D =0

(c) Find cos @ and sin 6.
05 = (ullE] s = Los &=

———
=\
K

Vit 49" = @_ )ov tosf =

—7 [ 0rtot+4" = 4

[ | = [F11F] «vnt = Anb:

<
X

S O
(75 (4 |\(22

=  And:
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(d) Find the prOJectlon pro;u 0] of the Vector ¥ on .

/’VOJ.:U— - ( ___, —_:}

ﬁ - ,'()-'7: 36 (ﬂ/b U)Cd)>
w.

= _ 7l ,<m> 2 % ( as in (&)
Mf]&;(—ﬁﬁ: (-;;’g‘ [4/4,9]

\

—

\ (e) Find the volume of the parallelepiped formed by @, ¥ and .

\/: {E7O(J)><§>} [:(_-;)( F = 2},"4—,0] y Cb>
UZJ" (/73?<—(?>‘-‘ ["2,0;5]-[4,'4/0]
(-2(4) + (0)(-4) +(5)(0D

- p—
-

Question 5 (? marks) Consider the plane (P) with scalar equation

3z+y—22415=0

(a) Determine if the point Q(1, —1,2) is on the plane (P

S(/Ja%ﬁﬁdf& He ﬁmm/f Q v fﬁunz (P )
35(1) + (1) -2+ IS
- 1 - 4 + 15 = 43 ’1’9 @,

mmj@m, (Q » not mWWaCP}
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(b) Write the parametric equatio(n of the line) (), which is perpendicular to the plane (P)
and passes through the point M(—1, -2, —2).
COOL P mo &= =202
/)@rm\a&* nc E‘i o
x = - 1_ -+ %’t
. -2 o+ T

z: "02"0&'(:

(c) Find the intersection of the line (¢) and the plane (P).
£> into (P2

Cub st tute «x, Y z o
o (—{+2t)+ (~24t)-2(-2-RtD 15 =0
_ 9+t +4+4t +10 =0

& -3+ 91
© 14t +44 =0 = t= 1
Thu\, x = -1+ 5(-1) = - 4
g = ~2F (-0 = -3
7z 2 - "oz(’{>: O

= fv’l“&f\é&c:ﬁm N <*4}~5) e 3D)

(d) Determine the distance between the point M(—1, —2, —2) and the plane (P).
the

Distance betweon the /)ﬁ»'fbt M(-1,-2,-2D and

{)Caﬂe (P> MN{/ ‘ —\
A= 0N Ve s -1 2 @ /J
Wh@(‘c m '—*("’5, "(121
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Question 6 (? marks) Consider the plane with direction vectors @ = [2, 3, 4] and b=
[1,0, 3] throught the point Q(0, 1, —3).

(a) Write the vector and parametric equations of the plane.

\/chor ng‘ ~,
[%,;{,?:]: CO,V4,"5J +'t(02,5,4]+45£410'/5’]
Parametric ch

A = 02'(‘ + A

A

y 41+ 3t
2z "3t 4t+34

(b) Write a scalar equation of the plane.

Normal vechr ?f tHe f(tame, (PO R
= _ Zxb = [9, 23] i
(3)(2> ~(0>(4> = 3
(4>(1 - (3>(3) = 4A-6=-2
(2) (0D - (3Y(4) = ~5
Oy - Scelar Eg-
9(Cx-0) —-oj(g—D—- »( 2 _ -3 =0
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Question 7 (7 marks) A farmer has 1200 meters of fencing to make a rectangular pen.
The pen is to be divided into 3 sections by two fences running parallel to one of the sides.
The middle section is square, and the others are equal rectangular, as shown. Find the
dimensions that produce the pen of maximum area.

A = @wg% Sx CoadthD
(%4%3(%) = %+ Ly

11

Condifion :
Toetel /e/nﬁfﬁ gf G{e/ncénj = 20D :2(9&1(“‘33)4— 4
& ALOD = Ex + 4y
& dx + = 6@0
) D?y OO0 — %
= OL{ - Py
EWJ\&&S % L :O 4%402&0
z 600- DX
Aowte gy = w2 (2570
_ Qo+ 600 ~ _
A/ - am t 600 A/:O ta{) w = 150 o
A// : ,4~<O//$O A /%,4/5 (/19@/[ MAS YN af’)(_ﬁf.
d 'n‘ n atso  the maximume W& need o f:mf.

K = 1SS0 =) (Lf;

Ans [ %= [0 fj::f‘&




