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Part I
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Q1 Max (or min) occurs at the vertical axis of symmetry x = -3,
—4)
%:3. o y—4=%18 or y=4+32 .

-.Max value =4+ 3\/5. E

where

Q2 No vertical asymptotes — no linear factors - A <0.
~m?—4(1)-n)<0,ie. m*<—-4n. D

Q3 Since cosec?(x)—cot’(x)=1, - x* —x* =1.
Graph y =x* —x’ and y =1. Only two intersections. ~ C

2oy

Q4 At x= % , ¥y =0. Only D satisfies this requirement. Use

cos @
cotd =——, not cotd =——,

to evaluate. D
sin & tan
QS5 Use the chain rule. Let u =+/3x, . y=Tan"'(u).
du_ 1, 3 dy_ 1 _ 1

dx  2y3x . 2f3x du 144’ 1+43x
) dy dy du _ 3 \/5 E
Cax dudx 2\/_\/_(1+3x) 2/x(1+3x)

(B-6i)2-i) -15i .

6 z = = =-3i. I
W= i) s ")
~l4=3, Arg(z)=—%. D Re(2)

-3
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Zip="p=-2. A
20 5
Q8 A=(4i) —4(+i)-20-i)=-16+801+i)1-i)=0 C

00 -t = ﬁc,-s(%), Z:(ﬁc,-{%jj (e ax ).

i.e.z =4cis z .Hence z7' =47"¢cis _z :lcis _r . B
4 4 4 4

Q10 |z - 1| + |z + 1| =3 represents an ellipse on an Argand

diagram. AIm(z)
B
6
Ql1 dx =06 —dx— Sin~ (Zx)
J- V1-4x? NI x)z 2
=3Sin"'(2x)+C. A

Q12 Change sin” (Zx) to 1—cos’ (Zx), and let u = cos(2x) , then
1 du

% =-2 sin(2x) or sin(2x)= > dr

z, u= COS(ZXE =-1.

2 2

When x=7, u =cos(27z)=1.
sin?(2x)sin(2x)dx = j(l —cos’ (2x))sin (2:x)dx

z
2

When x =

RN —

1

—%J.(l—uz)ﬂdxz—%:i;(l—uz)du- C

e dx

Q13 j;zR dx— jm dx = ;rj[ dex—irj'lzdx

|

[(x +1j _1]dx A

Q14 Graphics calculator: Graph y =

O'—.N

x+3
m and calc .[dx

from 4 to 5 to obtain —4.014 A
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Q15 Linear substitution: u=3-x, x=3-u, %: —1 or
x
Jdw_y,
dx
W 3
j(x\/3—x)dx='[—(3—u u—dx j( 3u +u2]du
dx
3 3
2 2
:—3b; +u? Cc=-23- x);+ (3- x)z+C D
2 2

Q16 Substitution: « = 2tan(2x), A Y sec? (2x) or

dx
1 du

——:sec2(2x).When x=0, uzZtan(O)zO.When xzﬁ,
4d 8

X

u= 2tan(2><%j =2,

g 2 2
J.secz (2x)e> @) gy = jle“ A e = jle“du
0 4

0 dx o4
2
—{le“} =le2—le0=l(e2—1) E
o 4
Q17 y,.. = Yu +hy,, where y'=¢ and h=0.1.
x=2, y=1
x=2.1, y=1+0.1e” =1.01353
x=22, y=1.01353+0.1e>" =1.0258 D
» dA .
QI8 A=m", d—:272r. The rate of change of A is related to
r
the rate of change of r by —A=ﬁxdr ~10=27r ar
dt dr dt dr’
dar_> A
dt
dy ’ dx 1 1

19_= +1,_=_= , X = d )
W=y ™2 g jl+y2y
szan_l(y)+C. At x=0, y=1. .'.0=Tan_l(1)+C,
C:—%. Hence Tan’l(y):x+% or y :Tan(x+%j. B

2 4x

QU v=—2, v = 4z~“:i(l ]:i( 22]
1—x2 1-x 2 dx
=——><*2x=—(1_x2)2 ) C

3 d 1 v*-9 v -9
21—= , —=—= NS dv.
Q dt v*-9 dv % 3 J.
L2
o . v: =9
From v = 2 (initial) to v =1(final), Ar = J- dv.
2
Check: At has a positive value. B
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Q22 P—Q=g—£=i+y1+3k P 0
Eéz ( )t+2xJ+3k

PQORS is a parallelogram, .. Pngé. S R
~S5—y=Lie y=4and 2x=y, ie x=2. B

Q23 OP=2i+2j~k and OQ = —4i -3k .

coszpog=2F200 =5 1 0
OP OQ 3%x5 3

Q24 Since sin®t+cos’r =1, .. either (x+1)° =sin*¢ and
y? =cos’t or (x+1)2 =cos’t and y* =sin’t.

The possibilities are:

x+1=-gint and y =cost

x+1=sint and y =cost

x+1=-sint and y =—cost

x+1=sint and y =—cost

x+1=-cost and y =sint

x+1=cost and y =sint

x+1=-cost and y =—sint

x+1=cost and y =—sint. Only the second possibility leads
to choice E. E

Q25 v=F=61i+5;. A

Q26 Note: Since the particle moves in a straight line (given
information), .. the direction of its velocity vector must be
constant until it moves backwards (if it does). None of the
choices meets this requirement.

Q27 R=ma= 5(20 - IOcos(Zt)) , max R occurs when

cos(2r)=-1, ~ R, =5(30)=150 E
Q28 There are two possibilities: N 14
Case 1. N +14sin30° =10g =98, .. N =91 A
14c0s30” = uN =91u, .'.ﬂzﬁ. AN
13 v
10g
Case 2. N =10g +14sin30°, ... N =105 N, /14
14¢c0s830° = uN =105u , . u =§. uN T
A, C Y10g
P
Q29 P+Q+R=0, - R=" P+ Q
R=5/2SW C 0 R
Q30 q=R_ms=T _ T _4g 1000_,¢ T
m m 200
B

mg
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Part I1

Q5a
N
. b Total mass = 30
Qla Equation of asymptote y —k =—(x—h),
a
2
-3==(x-c),
y=3=3b=c)
y—3=2x—£.Given y=2x+5,i.e. y—3=2x+2.
3 3 3
.'.—%zZ or c=-3. 30g
N=30g, R=ma, -.135- u(30g)=30(0.5), . u = 0.41.
Qlb

Qsb

Mass = 18

UN

/, \

/

18¢

» Let T be the tension in the rope.
N=18g, R=ma, ..T -0.41(18g)=18(0.5),
~. T =81.3 newtons.
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Please inform mathline @itute.com re conceptual,
. mathematical and/or typing errors
—4¢* sin(x). Lyping

= —2¢* sin(x).

~3+2k+1=0 and 4-k=-2, " k=-2.

Q3a The two resolutes are perpendicular,
o Bi-2j+k)e2i+xj+2k)=0, . 6-2x+2=0, x=4.

Q3b u=3i—2j+k)+(2i+4)+2k)=5i+2j+3k.
T
Q4a When t =12 (not 8), v=8tan(zj=8.

Q4b Equate displacements (area under each graph) of A and B.
Let T (T>12) be the time B passes A.
12

J (r— 4)tan(4£8tjdt +8(T' —12) = 6T . Use graphics calculator to
4
evaluate the definite integral = 22.89 .

5 2289+8(T—12)=6T, ~.T =36.65.
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