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SECTION 1
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Ql cos’r+sin’r=1

L lem2) (y-3)
9 4

x=243cost and y=3+2sint E

=cos’t and =sin*t

Q2 Sketch the graph of f(x)=(2— x)sinle - 1] by CAS. A

S 1
Q3 a’x’ +(l—az)y2 =¢” is acircle when a’ = 5

It is a hyperbola when a >1. Itis an ellipse when a <1.

It is a pair of straight lines (x ==%c ) when a=1. D
2 2
Q4 %—@=k passes through (5,5)
2 2 2 2
R ) SR () () 1
9 4 9 4
Q5 Z=1+iﬁ= 2cis s =\/Ecisl - z5=4\/ECiSS—7[ B
I+i  y2cisz 12 12
Q6 (1+2i)+(1-2i)=2 E
Q7 z=\/§+3i=2\/§cis% < = (043 cis %
= (243)" cis21z = 243 ) cisfc=—(2\/§) A
Q8 |z—il= z+21lis a perpendicular bisector of the line segment
joining z=0+i and z=-2+0i C

Q9 Based on the locations of z, and z,;z, shown in the given

graph, r, >rr, and 6, > 6, .: i>rl and 6, <6, .

n
nolal_1als ) and g <6, BorC
r, lz,l |z,
Q10 Letu=3x+l,x=M—_1,ﬂ=
3 dx
1
u=1when x=0, u=4 when x=1 .:szv3x+1dx
0
—I( )\/_du_ J‘( —2u? +u)du B
1 9 27
Q11 By estimation, displacement =0 when ¢ = 3.3 D
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2-x 2-x —-(x-2)

.ZCZE and I13—yl=e?® .:3-y=xe’,y=%2e 3 +3 B

QI3 A smooth curve can be drawn joining (~2.5,1.5) and (3, 1)

with the slope field line segments as tangents to the curve. C
Ql4 y=xsinx, ﬂ:xcosx+5inx
dx
2 2
d f=—xsinx+200sx .4 2y=—y+200sx E
dx x
"W T+} ~ . a+b
Q5 w=—F4= , F.w=
V2 2 V2
(F.ww =5 -2l A
V22
Q16 Resultant force=0 , i.e. T‘l +T2+V~V=(~J A

Q17 BA=0OA-0B=-1+2j-k, |BAl=/6
BC=0C-0B=-31-27, 1BCI=+13
BA.BC = BA I BC | cos ZABC

BA.BC  3-4 -1
cos ZABC =———+—= = C
IBAIIBCI 613 6413
QI8 Let T,(r)=T,(r).
2 2+417=6r and 3t+2=4+1, . t=1,

F(1)=61 +5] B

Q19 lkgmass: T-9.8=1x4.9,.: T =147
mkg mass: mx9.8—-14.7=mx4.9,.: m=3 C

Q20 Isl= ‘ (w+v)

‘2( 5+ 11)><16‘ B

Q21 Vertical: Fsin@+N—-Mg =0, ..
Horizontal: F cos@— uN = Ma

N =Mg—Fsin@

. Fcos&—,u(Mg—Fsin&):Ma E
dv )\ dt 1
22 —=-198+0.lv"), —=——
22 ( v)dv 9.8+ 0.1
—10
- + ¢ and given v-7\/_ 6 when r=0
r "
_17\/_ 10 g0 7:_1071'
J_ Jos Jos " 83 212
107
When v=0,t=c=——+. D
2132
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SECTION 2

Qla y=+2-sin’x, y*=2-sin’x

yﬂ =-2sinxcosx = —sin(2x),
dx

QIbi x=0, y=+2-sin>0=+2; x=2

Qibii x=0, P —_ sin(0)

Qlc y=+2-sin’x, y*=2-sin’x, dom[ } range [1 \/_]

dy _sin(2x)

dx y

The inverse is x* =2 —sin’ y, sin’ y=2—x’

s 1-2siny=1-202-x?)=2x* -3

. cos(2y)=2x2—3, y:%cos'l(2x2—3),

Its domain is [1, \/E] and range is [0, %}

Qld

(0, sqrt2)

1

(1,pi/2)

(pi/2,1)

(sqrt2,0)

Qle Let y2—sin’x = x,by CAS a=x=1.099

1

1
Qlfi sz ﬂyzdx=j
0

0

7(2—sin® x)dx

Qlfii By CAS, V =5.4 cubic units

Q2ai and Q2aii
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Q2aiii The line is a perpendicular bisector of the line segment

joining 0+0i and 1+iV3 , .1 its gradient:—L

V3

i.e. x+\/§y=2

The equation: Y

1
x—2__ﬁ’
Q2aiv Circle: (x—2)° +y> =1, line: x—2=—/3y

- (—\/gy)2+yz=1, 3y’ +y° =1, 4y =1, y=J_rl

; xzz_ﬁ[i%j=2$£ 2

2

The points of intersection are (2 - %J + %i and [2 + g} - %i .

Q2bi 2> —(4cosa)z+4=0,

_4cosat16cos’ @ —16
- 2
_4cosatidsina
=
z, =2cisa and z, = 2cis(- )

8

. dx
Q3a x=sint, — =cost
1

= 2(cos atisin a)

Q2bii L =cis(2a),
<y

L)

1. L. 2
y=551nttant, =E(smtsec t+costtant)

dy 2 1(sintsec’t+costtant) 1
R A A =Etant(sec2t+1)

dx % 2 cost
Q3b At t:£,the slope:ﬂz ltanﬁ(seczz+1] 7\5
6 dx 2 6 6 18
Q3ci cost:\/l—sinzt:\/l—x2
y—lsinttant——x - x
2 Vi-x 24/1-x
Q3cii te[—%,%}, —s1nte{—£ £} the domain.

2X2 d 2)
3d RHS= — | xV1-
Q —1_);2 +dx(x X
2 2
R SN PR S :i(arcsinx):LHS
1—x? \/l—x2 \/l—x2 dx

2

Q3e Area= 4j e
0 241-

dx = j
x ViI-x?

—1¢_z

:[arcsinx—x l—xz} -

0 3 4
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Q4ai % =60, t =150, the time required is 150 seconds

Q4aii T(150)=(50+25c0s57) i +(50+25sin57) j + 60k
=251 +50] +60k
60

252 4+50° =4

. tanf =

Q4b After one period = 277[ =60 seconds

30

Qdc T(r)= 50+25cos 0 |7 +] 50+ 25sin =~ }.4_212
30 30 5
V(e)=i(r)= I i T T+(5—7[cos£ ]+2E #0

3(0)= 'f(t):[—ﬂ—zcosﬁ—tJiN+[—7z—zsinﬂj} o

36 30

3 3
V(t).ﬁ()zsisi 1tc L _S% s'nﬂc 42l

n 0s— 1 os— =0
246 30 30 246 30 30

2 9(r) L d(¢), i.e. the velocity of the helicopter is perpendicular to
its acceleration

~ st m\ (57 mY (2)
Q4d Speed=I7(t)I= || ——=sin== | +| —=cos— | +| =
6 30 6 30 5
2 2
- = +(3 ~265 ms’
6 5

Qde ?h(45)=(50+25cos37”ji~+[50+25sin37”j} +18k

=507 +25] +18k
T, =607 +407 +8k

Distance =1 T, — T, I=/(~10)* + (= 15)° +10> =20.6 m

Q5a F =250gsin10° = 425.438 =425 N
Q5b 250a = 425438200, a = 0.902 ms”

Q5c v? =u’ +2as ~ 0+2(0.902)30), IvI=7.36 ms’

Q5di a=14(7-v), v —14(7-v), & =1.4[7_Vj
dx dx v

14 =i_v),.: 147
dv T-v T—v dv T—v

Q5dii 1.4J-ﬂdv=j(—1+ 7 )dv
dv 7—v

l.4x:—v—7loge(7—v)+c and v=0 when x=0, .
. 1.4x=—v—710ge(7—v)+710ge7

c=Tlog,7
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Q5diii When x=D, v=5
214D =-5-Tlog,(7-5)+7log,7, D~2.7m

dv a1 1
sdiv a=14(7—-v), L o1a(-y), Lo Ly
Qsdiv a=14(7-v), Z-=14(7—v), Z-=oxo—

v=0 when t=0, .. v=5 when

1 >

t=—x|—
1.4 Jo7-v

1
dv=——x [~log,(7-v)]} =0.9 s
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