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_ d 1
Section 1 Q10 y=tan"' x, —y=—2
dx 1+x
1 2 3 4 5 6 7 8 9 10 | 11 dy 1
E B D E D D D D C C D Atxza,y=tan_la and m= —=
dx 1+d?

12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 . (a, tan™ a) is a point on the tangent line y = 5 x+£

C A E D C B A | C E A | D l+a 4

a
ctanta= +—, . a=2.264
(x=k) (y=k) 1 . 1+a*

] ——* -~~~ =— isahyperbola
Q 4—k 6—k 12 P
when 4—k >0 and 6—k >0 OR 4—k <0 and 6—k <0 Qll
k<4 OR k>6 D
Q2 Ran (—cos"lx);dom (sinx), . —%S—cos’lxsg
EZCOS_IXZ—E,EZCOS_IXZO,.ZOS)CSI B

2 2 2
Q3 z=a{i+cis[—2—;ﬂ =c{—%+(l—§]l}

O0+¢9=x,6=rx—-¢ (cyclic quadrilateral)

Arg(2)=tan"'[-2+43)= 2.8798 D il 7

o =cos(r—0)=—cosb, f'dN = cos(7 —@)=cosO
lallb | lclld |
Q4 ¢=0, no asymptote; ¢ <0, 1 asymptote; _

¢ =1, 2 asymptotes; ¢ >0 and c #1, 3 asymptotes E ab c.d

—+ =

lanbl 1E1d]
1-sin2x _ (I—sin2x)(1-sin2x) S1F 13 1415 1B 155
1+sin2x (1+sin2x)(1—sin2x) :

5 ) NH NI
(1-sin2x)  (1—sin2x) e e .
= = S abICNdI+1GNb1E.d =0

=—cos@+cosfd=0

| =

1-sin®2x cos’ 2x
. 2
S( L sin2x (e or—tan2x) D QI2 @b=0,:alb,¢ isparallelto @, .. & Lb
cos2x cos2x -~
C=xi+yj+zk and {x* +y*+7* =1
Q6 The graph is the dilation of y =cos™ x from the x and y C=ma= m;_;_m\/ff_m/;’ - \/mz +2m* +(-m) =1
axis by factors of % and 2 respectively, followed by translation L 4mt =1, mzil . C zlf + 1 ;_l]}'

of 1 unit to the left and translation of z downwards.
4 Q13 Three non-parallel 3-D vectors cannot be dependent.

y=coslx—>2y=cosl[§]—> 2[y+§j=cos{x7+lj D Ql4

Q7 arg(lez ) = arg(zl )+ arg(z2 ) = 2?7[ + 7?7[ = % =argzs D : yreran )

Q8 (x+yi)2=n—ni, (xz—y2)+2xyi=n—ni SN —r _
2 x*—y*=n and 2xy=-n Il

2 Required
.- (;_nj -y'=n,n’ —4(y2)2 =4ny’, 4(y2 )2 +4ny* —n* =0 / : e
y

z_n(\/a—l)_ n

- - D i ions=2 Ex L _Al2Z_
2 2(\/E+1) Areaofthelrequuredreg10ns-2(4><2 Aj_4 2A
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Q15 flx)== j £(x)dx

One of the x—mtercepts of f(x) corresponds to the local
minimum of the anti-derivative of f(x). The second x-intercept
of f (x) is a turning point corresponding to the stationary point

of inflection of the anti-derivative of f (x) D

Q16 asin™ x+2bcos™ x=asin™ x+ Zb(g —sin™ xj

=asin” x=2bsin"' x+br=bx—(2b—a)sin” x C
4.6
Q17 y=|cosvx®+1 dx+524=320 B
1.7
1 e’ _ du -
18 dt = dt,let u=e'+1, —=—¢""
Q '[1+e’ J.e"+1 h=e dr
du .
- dt=|—-—=-log u+c=-log le” +1)+c
[ra=-= g, gfe+1)
2 2
1 o 1
Ls=|——dt=|-log le” +1)[ =|lo
[ ar=Fros e} <[ oe, 1|
P 2
=|log, ¢ - A
1+e 1

I ~ > >
Q19 7 =(?—z2]i F=(2-2)7. a=(2-2)7
The particle reverses direction when v = 0atr=2.
ca=27 C
Q20 The reading on the bathroom scale is lowered. The lift can
be moving upwards with decreasing speed, or moving

downwards with increasing speed. E

Q21 A

Q22 Acceleration of the particle is zero, .: the vector sum of the
only two forces, the weight force and the reaction force, on the
particle is zero, .: the reaction force is equal and opposite to the

weight force. D
Section 2

Qla 9(y—b)2 =4(x—a)2—36, y—b=i§ (x—a)2—9

ﬂ + 2(x—a)
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Qlb y—b=i%\l(x— ) -9 andj =
X

When a=5b= Oandatx k,

2k
N -
. Wk? -9

Tangent: y—[ig\/kz —9j = iL
3 3k -9

2k 2
=t——(x—k)£ =k’ -9
y=t ,—kz_g(x )£

(x—k)

y=+ 2k .t 6
WK -9 k-9
Qlc y-intercepts: x=0, y==% 6
k*-9

As k — oo, y— 0, the same y-intercept (O, 0)

Q1d Asymptotes of 4x> —9y* =36:

Xy 2
— —~—=1, the asymptotes are y=t—x
9 4 ymp y 3
The tangents: y = x * 6
3\/k2 Jk? =9
2k
y=% k x t 6 , y=% 2 x 6
WkE-9 k-9 3\/1&—9 Vi -9
k k2
2 + 6

y=1%

X T
9 " Jkr-9
Wi

9 6
As k=00, [1-— 51, ——— 0
k? Vk* =9

2
.: the tangents approach y = ig x , the asymptotes of

4x* —9y* =36.

Q2a Let 0=a+f
P

tanﬁ:tan(a'-kﬁ): tana + tan - -
I-tanatan f 1-xy
Qb o=Z XYy X b2
47 1-xy 1+x dx (1+x)
When x = lﬂ —l’
dx 2
dy dy dx :_lx(—12)26 km hil
dt dx dt
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Q2ci Let D=x+y, —

=‘12(1‘ (1+2x)2j= (151)2 -

Q2cii

dD _dx dy dx @[Hﬂ)

dr  dt dx didr\ dx

4 dD/dt
15

10

. D . .
When x >0.41 approximately, d? <0,i.e. D decreases with
t

t. When x <0.41 approximately, a >0,1i.e. D increases

dt
with 7.
Q2d tan6’=lx_+x); and x+y=%=%
2
2 NE) 2
. y=———x and tanf = =
NG [2 ] J3—2x43 2
1-x| ——x
NE)
d d
—(tan @
dx( )= dx(\/_ 2x+\/§xJ
dtng do _ —2(-2+243x)
Ao dx (3 _oxi3af
Let 9 0. . ~2(-2+2/3+) =0, —2+23x=0
dx (\/_—2x+\/§x)z
1
Cx= and ctan@ = \/_ 0—
BT JE
Q2e When =%, 46 _ .40 _4d6 dx_,
3 dx dt  dx dt

+1 1447

Q3a ?(t):J‘Gdt:J‘(IL7+ ! fjdt
=(log, (1+1))7 + (tan’1 t); , given 7(0)=0

Q3b x=log,(1+1), t=e"—1

y=tan't, f=tany . tany=e*—1
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Q3ci tany=e*—1, i(tan y):i(ex —1)
dx dx
—(tan y)x L =e", sec yxﬂ:e”, ﬂ:excosz y
dy dx dx dx
Note: y¢£ d—¢0
2 dx

2
ay_ ¢*(2cos y)(-sin y)ﬂ +e*cos’y
dx
d’ tfn dy d
. dxz =—e (2sm ycos y)d_i+d_z

=%(l—ex sin 2y)

For points of inflection,

2
‘j{xf 0 Zy(l e"sin2y)=0
i 1-e'sin2y=0, e*'sin2y=1, e s1n2(tan l(e —1)):1

By CAS, x =035 (0.34657) and y=tan"'(¢* —1)=0.39

Q3cii t=e"-1=041 (0.4142)

L=, 1 3
1404142 1+0.4142
=0.70717 +0.8536

Speed =+/0.70712 +0.8536 =~1.11

Q3ciii 7(0.4142)=

Q3d

Q4a P(x)=(x=5)(x-3)x-1)(x+1)-c
Let f(x)=(x=5)(x=3)(x-1)(x+1) = x* —8x> +14x> +8x—15
The absolute minimum of f(x) is —16.

For P(x)to have non-real roots (i.e. no x-intercepts), P(x)>0

for xe R, .. c<-16

Q4b P(x)=(x-5)(x-3)(x—1)(x+1)-105=0
(x—S)(x+1)(x—3)(x— )—105=0

(¥ - 4x-5)(x* ~4x+3)-105=0 and let p=x*—4x

2 (p=-5)(p+3)-105=0, p>*-2p-120=0
(p—12)(p+10)=0,.: x> —4x—12=0 or x> —4x+10=0
s x==2,6,0r x=2%-/6i
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Q4ci As in Q4b with c=—-17, (p-5)(p+3)+17=0

2 pt=2p+2=0,.: p=l—ior p=1+i

2 x—4x—(1-i)=0 or x> —4x—(1+i)=0

x=2i\/; or x=2i\/ﬁ

x=2%(2.2471-0.2225i) or x=2+(2.2471+0.2225i)
x=4.2471-0.2225i, —0.2471+0.2225i, 4.2471+0.2225i

or —0.2471-0.2225i

The two pairs of conjugate roots are:
4.2471+0.2225i and —0.2471%0.2225i

Q4cii The roots are equidistant from 2+ 0i in the Argand
plane, .: the centre of the circle is 2+ 0i (or (2, 0)) and the

radius is ‘\/5+i‘ =‘\/\/52 +17 cis6 i/%cisg =426

Q5a Force of friction= 4N = 0.30x1500x9.8 =4410 N

Q5b Friction force F, between the tyres and the ground is the

driving force.
F, =200-4410 = (3000+150+1500)x0.20, F, =5540 N

Q5c The log has the same acceleration as the truck, 0.20 m 52,

Q5d Motion of the truck:

5540-200-17, =3000x0.20, 7T, =4740 N
Motion of the log:

T, -4410=1500%0.20, 7, =4710 N

Maximum tension of 4740 N at the truck end of the rod, and
minimum tension of 4710 N at the log end.

Q5e When the truck moves at constant speed in a straight line,
the driving force equals to the friction between the log and the
ground, and the total of air resistance and other resistive forces.

F,=4410+200=4610 N

Q5f Uniform tension of 4410 N in the rod

Q5g Trucks slows down at 0.10 m s™:

F, —200-4410=(3000+150+1500)x(-0.10), F, =4145 N
Motion of the truck:

4145-200—-T, = 3000x (= 0.10), 7, =4245 N

Motion of the log:

T, —4410=1500% (- 0.10), T, =4260 N

The tension in the rod is greater at the log end than the tension at
the truck end.
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