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Q7 y:3sec(x_”j+1, 0<x<7.Therange is [4,0).

. - - -1
Inverse: Equation is x:3sec[y2”j+1, sec(yzﬂjzx—

Section 1 3
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C/|E|A|[B|A|D|D|DJAJE]|B f’l(x) =2cos™ (ilj + 7, domain is [4,00).
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1 y= = = and x#1.
Qb y x2+7x—-8 (x+8)x-1) x+8
13 8 _ b 1 2x—a
Ly=2- . Two asymptotes: x=-8 and y=2. Q8 y= ;COS a ’
x+8
y
A
x x br——n
Q2 Solve y = 3 and y= 5" 2 simultaneously to find the :
two asymptotes intersect at (—2,~1). .".the hyperbola is !
2 |
translated 2 left and 1 down. Also L2 = il , b—2 = 1.2 . [
a 2 a 4 8 :
0 a2 a x
b
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Q3 2 +1=0, (Z * ZXZ l) 0, dey is the area of the region bounded by the curve, the x-axis
) .(ﬂ ) ( nj .(3;:]
Szo=—i=cis|—-—+2nr |, ;. z=cis| —— | or cis| — |, 0
2 4 4 and the y-axis. This area is exactly equal to the area of the
ab
or 22 =i=cis| 4+ 2nx , S.z=cis Z 1 or cis _3z . rectangle (dotted) = —
2 4 4 2
Q4 zw= (JE - 31'X3 —i2 ): ~11i. Q9 x*—y’= % . Implicit differentiation, 2x —2 yZ—y =0,
) LI S dy x ‘o
W)= o =11 11 .‘.d—=—. At the point where the gradientis 2, — =2,
x y y
Lx=2y, (2 ) -y :i 3yt == 3 , .'.yzi-l, x==l1.
Q5 z=-1.82+0.91i is in the second quadrant. 4’ 4 2

|7 =/(-1.82)* +0.91> =2.035, ~.2<z<4 and Hence ( 1——) 1%)

0.91 5z
A =tan”'| —— |=2.678 > ==
ree) ( 1 82) 6

Q10 y:loge|x+l|.

For x+1>0, yzloge(x+1).When yv=1,x+1=e,
cosx+sinx (cosx+sinx)(cosx—sinx) %:%:l:e-‘.

X X+ e

For x+1<0, y:loge(’(x+l)).When y=1, (x+1)=
1 _1_

=sec(2x)— tan(2x). A x+1 —e

Q6 cosx—sinx (cos x —sin x )(cos x —sin x)

_cos’ x—2sinxcosx+sin’ x 1-2sinxcosx

cos” x —sin” x " cos® x—sin’ x
1= sin(2x) _ sin(Zx)
- cos(2x) - cos(Zx) cos(2x)
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Q11 The graphof y = loge|x| is shown below.

dx is the area of the region on the left and it is equal to

A

b
Iloge b

a

x|dx . B and C are

the area of the region on the right, i.e. Jloge
b

the negatives of A. D and E are undefined.

Q12 The shaded region is the first quadrant of the circle of
radius 3 cm centred at (3,0). The solid formed by rotation about

. . 1(4
the x-axis is a hemisphere. .. volume V' = 5[37233 j =187 cm’.

Q13 The solution to the differential equation could be

ﬂ: 3ax? = kx*.
dx

3 .
y=ax +c, ..

Q14 Note: cot(% - xj = tan(x).

T

: 3
cot(% - x]dx = _[tan(x)dx = J. sm(x) dx
0 0

S|y

Let u =cosx,

g 1
3 3 _du _ .
ZI(—lﬂ)dxzj‘(—l]du = sinx
o\ udx 1\ U x=0,u=1.
1 1 1
1 du dx T 1
=|—du=|— or | — X=—,u=—.
Fraes o 5 5
2 2 2
dy 1
Qs L=~
dx  \1+x°
x=1,y=-2.
x=12, y~-2+ 02 :—2+£.
Ji+12 V2
x=14, ya- 0.2 0.2 02 02

2= 2
V2 1122 V2 244

Q16 Direction of motion is given by the direction of velocity
vector.

r(¢) = 3sin(?)i ++/3 cos(?)j, v(t) =3cos(?)i _ﬁ sin(?)j.

At t:%,v(t) :3cosgji—\/§ sin(g]jzéi—ij.

2 2

Q17

00 -0P+—_PR,
1+4

1 1 1 4 1 1
q=p+—(r-p)=p+—r——p=—p+—r=—(p+r).
q=p 5( p)=p iy bl A 5(1) )

Q18 The reaction force on the particle consists of two
components: the normal reaction force and the force of friction,
both are exerted by the surface on the particle.

Normal reaction
'\ 4
éi\gl

Friction ¢ | N__> Direction of motion

Reaction force

Q19 Momentum p = mw(¢) = 2( cos(2t)i -57).

d T d
= asin(20)i. Ate=2", 4 p=_4i
a’ (21) 4 a?

.".the magnitude of % p=4

Q20 u=0,a=-98.

Att=2, s:ut+%at2 =-19.6.

Att=3, s=ut+%a12 =-44.1.

Displacement in the third second — 44.1—(~19.6) = —24.5.
Distance = 24.5 m.

Q21 For a, b and c to be linearly dependent, there are non-zero
m,n € R such that @ = mb + nc, i.c.

3i+ pj = m(2i - 5j) + n(5i + 2j),

S2m+Sn=3 1
and -Sm+2n=p.......... 2)
Sx(1)+2x(2), 291 =15+2p, n:lsggzp 20, o pr_D
2x(1)=5x(2), 29m=6-5p, m=2L .0, - pzl

29 5
Q2 =T

170°

(0-10)°
(180-0)°

Use the cosine rule to find R:
R =420* +10> —2(20)10)cos10° =10.3.

Use the sine rule to find
sin(l 80— 49) B sin(lO) sin(ﬁ) B sin(lO) 0~197°
20 103 7 20 103~ 7
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Section 2 Q2d. For P:leoge(t+0.5), y=t+05, . x=log, y,
y=e',0<t<]1.

Qla.
6 | 0 1 2 3 4 5 6 ForQ:x=e"", y=t-0.5, ".x=e", y=log,x, 0<t<1.
r 0 1 2 3 4 5 6
Q2e.ForPat r=0, x=1og, 0.5, y=0.5;
Q1b. z=rcisH:lcis(ljzz(coszﬂ'sinl) at1=05,x=0, y=1;
303 30 3 3 att=1, x=log,1.5, y=15.
_ﬁ{l+£ijzﬁ+”_\/§i_ ForQatt=0, x=e¢", y=-05;
32 2 6 6 att=0.5, x=1, y=0;
/
att=1, x=e", y=05. e
Qlec. |w|:%.wlies on the Im-axis and 0 <argw < 7, ///
b /
2 4 7 Att=0.5
.'.argz:g. .'.|w|=argw.Hence weS. ;7 =7
/ P /

1d. PAc<_.-"
Q . /\’ e
/ \I/

Before t = 0.5, P and Q move closer together. At ¢ = 0.5, they
move parallel to each other (i.e. in the same direction) and are
the closest. They move away from each other after 1 =0.5.

Qle. If rcis@ € S, then its conjugate is rcis(—8)e T .
o T= {z : |z| = —argz} where argz € (— oo,O]. Q3a. The range is [0’3].

_. Q3b.
Q2a. PO=gq-p=["" —log,(t+0.5))i—j, 0<r<1. 3

‘P@‘ =l “tog, (1 +05) + (17 =4l —log.(t+05) +1

2,3)

Q2bi. Use graphics calculator to sketch
‘ITQ‘ — e —10g, (¢ +0.5)) +1.

The minimum point is (0.5,1 .414) . The closest approach is
1.414 and it occurs at # =0.5 .

0, 1/3)

»

0 (1, 0) 2 x

Q3c. y :%(x—l)z(x+l)2 - %(x2 -1f = %(x“ —2x +1).
Q2bii. For 0 <¢<1, from the sketch the greatest distance is

2
. . 1
1.64 and it occurs at £ =0. Required area = I[3 - g(x4 —2x* + 1)}dx
0
Q2c. The two particles move in the same direction when their 1 24 2
velocity vectors are parallel, =|3x——=| —— " +x
d d 305 3 .
i.e. —p =k— q where k is a constant.
al “a? _224

i+j=kle)i+ i,

=e™ ie. t=05.
t+0.5
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(2,3)

0 (1,0) 2 x

Q4a. A_C:zc—a, BC=c—b and BA=a—b.
— 1 — ] — 1
Q4b. OM=E(c+b), 0N=E(c+a)and 0P=E(a+b).

Q4ci. Since OM and ON are perpendicular to BC and AC

respectively, .. OM ® BC = % (¢ +b)e(c—b)=0and

EVOEz%(c+a).(c—a):0.

Hence |¢f — [bf* =0 and |c¢]* — |a|* =0, .". |a| = |b] = |c|.

Q4cii. ﬁ-ﬂ:%(ﬁb).(a—b): %[|a|2—|b|2]=

- OP is perpendicular to BA.

Q4d. Since AC =c—a, .. AC» AC = (c — a)s(c — a),

— 2
‘AC‘ = |cf* + |a]* - 2|c|la| cos e =2d*(1-cosa).

Similarly, [BC| = |¢[* + [B]* - 2|c|}b| cos B = 2d>(1 - cos 3) and

— |2
‘BA‘ = |a* + |b]* — 2]a|jb| cos y =2d*(1-cosy).

Hence —>2+ ‘ﬂr :2d2[3—(cosa+cosﬁ+cosy/)].

Q5a. The particle is slowing down,
500
2517

Newton’s second law: a = 5, ﬂ =— 100 >
m dt 25—t

.".the resultant force R = —

Q5b. The particle has an initial velocity 10 ms™.

t
At time ¢ the change in velocity Av = I (— 25100 > )dt
—t
0

(Partial fractions)

= —IO[logL, |5 + t| - log8|5 - t|];

:—1010geﬂ

.. at time ¢ the velocity =10+ Av=10-10log, §+t

= 10[1—loge Shal ] ms™.

5t

QS5c. Comes to astop, v=0,

= 10 1—10g65+t =0, ..log, |5+t|— |5+t|:
5—¢ 5—¢| 75—

There are two possible solutions for the last equation:

5+t 5+t

55T
s 5e—1) or {2 5(e+l)'
e+1 e—1

The first solution is correct because it is the earliest time the
particle comes to a stop and no further motion after that time.

Q5di. t=Mz2.3l
e+1

Stopping distance = magnitude of displacement
231
j 10/ 1-log, (5 j dt
0 5

QA5dii. Use graphics calculator to sketch
V= 10(1 - 10ge(%n , then evaluate the definite integral.

231 5
jlo(l—lg( Ddt—lZm
d 5-1

Please inform mathline@jitute.com re conceptual,

mathematical and/or typing errors
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