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Qla x?—y?:l, x,yER.

Implicit differentiation, 2x_ yﬂ =0, .. Y _ 2_x
3 dx dx 3y

Q1b d—yz—l, .'.E:—l, .‘.y:—z—x.

dx 3y 3

)

2 2 2 2 2
Since x——y—:l, .'.x———3:1, X2 =1,

32 3 2 3 9

2
%:1, ~x=13and y=7F2.

- (3,-2) or (=3.2).

Q2a a = 12i - 5j, resultant force R = ma = 24i — 10j.

IR| = /24> +(~10)’ =26 N.

Direction: At 6 = tan"'| —2 | = tan"' Z> | with i
24 12

N

0 >

Q2b At t=0,velocityv=0. .. v:jIZi—det= 124 — 54.

2
At t =2, displacement s = [12¢i —5tjdt =[6t" i~ 2.5°j];
0

= 24i - 10].

Q3a () =2ti— (5t + 1)j + 2k, v = %r(t) =2i-5j.

Velocity v is constant, .".the particle moves in a straight line.
Q3b Speed = [v] = /2% +(-5)* =+/29.

Q4 Let u =log,(2x), du_1
X

x?—loge@x):o, d_:—’

X
= [ B = 2 e Lo, o) v
X 2 2

Since f(%j =0, .c=0, . y:%(logg(Zx))z-
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Q5a T, =5g=5x9.8=49N

0.6

T,
QSh <=5, Ty = 06T, = 0.6x49 = 29.4N

CD

Q6a P(-1,0,1), 0(1,-2,2) and R(2,1,0).
PO=00-0P=(i—2j+2k)— (~i+k)=2i—2j+k

Q6b ‘P_Q" =22+ (C2) +17 =3,

Unit vector in the direction of P_Q = % (2i - 2j + k).
PR =0R—OP =(2i+j)— (—i+k) = 3i+j— k.
Scalar resolute of PR in the direction of FQ

— Gi+j—k) .%(2i—2j+k) 1.

Vector resolute of PR in the direction of ?Q

= lx%(Zi— 2j + k) :%(2:‘— 2j + k).

Vector resolute of PR perpendicular to ?Q

=@itj—k) —%(2i—2j+k) :%(7i+ 5j — 4k).
~.shortest distance = %1I72 +57+(-4) = V10
1043 1043 1043

X2 —dx+7 3+x’—4x+4 _3+(x—2)2 '

Q7a f(x)=

Q7b Sketch the graph of the quadratic function
y = x*> —4x+ 7, then the graph of the reciprocal with dilation

factor of 10\/5 .

6|

B

/ R
o

S = 1 g T

Q7c¢ Area

3 3 3
= 210*/5 =10 dex:mtan’lx—_z

S xT—4x+7 ,,3+(x—2) JE .

- 10{@1{1 [%J ~tan ' \/5)} - 10(%+§j =57
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8a Use th dratic fi la to find th f
Q8a Use the quadratic formula to find the zeros o At %< t <1, v <0, the particle is moving backwards.

x? +i2\/_x
_12x/§+\/(12\/_) 41)-4) -i2\3+2 Displacement —j.[ 10 —S)JI
- — 2= 41-i3. H2r+1
2(1) 2 2
L2 . . .
SoX +12x/§x—4—(x 1+l\/§Xx+1+l\/§)- :[ 5t]11 :5(10&3_1)_5[10&2_1J:5(10ge§_1]
2 2 2 2

Q8b Express 1—i+/3 in polar form. 1- z\/g = 2cis[— %) . Distance = |displacement| = —5(10ge % —%) .

Vs % Vs Total distance = 5| log 2—l - 5| log 3.1 =5log 4
\/l—i\/_ = [201’s(—;+2k7fﬂ = \/Ecis(—ngkﬂj ¢ 2 €2 2 3’
= \/Ecis(—%j = ﬁ(%—%l} = %(ﬁ—z) when k=0,

Please inform mathline@jitute.com re conceptual,

or = ﬁcis(%rj _ ﬁ{_ﬁ +liJ _ _g(ﬁ_ i) when k=1 mathematical and/or typing errors

2 2

Similarly, —1—iy/3 = zcis(_ﬁ)

3
am M]f - vt
£ 2 4| 2 ) e -0,

2 2

or = \/Ecis(zTﬂj = ﬁ(—%+£i} = —g(l —i\/g) when

2
k=1.

Q8c x' 40243 4 = (¢ —1+i3 |x* +1+v3)
:[x—g(x/g—i)}[x-rg(x/g—i)}[x—%(l—i\/g)][x+%(l—i\/§)}

Q9a ()= 551;22;), (20

When v =0, 5(1_2’)=0, 1-26=0, r=1
1+ 2 2

1 S .
Q9% At 0<t< > v > 0, the particle is moving forwards.

1

Displacement —j 1 2t j(Zt i jd
+
L 1
St]g = 5(loge 2 _Ej .

. . 1
Distance = |displacement| = 5(loge 2 _Ej
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