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T _l1-y =«

la —~=<—2<2, g<l-y<z, -l-7<-y<-l+7
Q SRR y y
l+72y2l-7m,1-2<y<l+rx.

The range is [1—7[, l+7r].

Qlb Sinl_zy =1-2x, I_Ty=sin*1(1—2x),

y=1-2sin"(1-2x),.: -1<1-2x<1, 0< x<1

The maximal domain is [0, 1].
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Q2 228zt +4z-2i =0, (227 —iz?)+ (42 -2i)=0,
2(2z-i)+2(2z-i)=0, (> +2)2z-i)=0,

. z=i\/§i, L
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Q3a S={::82Pz+6i—-g}ie. S={z:|c-(4-3i)|<4},a
circle of radius 4 centred at (4,-3). Set S is the shaded region.
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Q3b Maximum |z| occurs at point Q in the diagram.

l=00=+3"+4* +4=9 S S

4
Let z=x—-iy.
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Q3¢ Maximum value of Arg(z) occurs at point P (refer to the

diagram). OP 1is a tangent to the circle.
APOC is a3, 4, 5 right-angled triangle.

ZPOC =tan™ @] , ZxOC = tanl(%)
Arg(z)= ZPOx = ZPOC — /xOC

tan ZPOC —tan ZxOC
1+ tan ZPOC X tan ZxOC

tan ZPOx = tan(£LPOC — £xOC) =

4_3
Ty _ T
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I+45%
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LA =/POx=tan"'| — |.
re(c)= £POx = tan (MJ
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Q4a DG=-i +3j -2k
Q4bi Let @ be the angle between DG and FC .
DG . FC =|FG1 |ﬁ|cos€

DG.FC —1+9-4 2
cos@ = = =
DCGIFC] V1+9+41+9+4 7

0= cos'l(gj
7

Q4bii Scalar resolute = |DG| cosf = \/ﬁ X
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Q5 p., q and 7 are linearly dependent when ap +bq +7 = 0
where a#0 and b #0.
a(m? - ;)+b(m; +E)+ (? —8ml€)= 0
2 am+1)i +(bm—a)] + (b—Sm)lz =0
Lam+1=0, bm—a=0 and b—-8m =0
Solve the three equations simultaneously, 8m® +1=0
1

o m=——

2

. p, q and 7 are linearly independent when m # —% ,

i.e. me R\{—l}
2
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Q9 |reacti0n| = |weight| =mg =5%X9.8=49N
(Newton’s third law)

;=%7=?+\/§j+9.8(l—t)l;

Horizontal speed = \[ 1°+ (\/5)2 =2 ms"

Q9b | friction| =49sin30° =24.5N

Ql0a u="5, v="10, =10, s=%(u+v)t=+25

Q6b Speed =[5|= \/12 + (V3] +o.820-1p . position x="15+"25="10m

It is a minimum value at ¢ =1, .: minimum speed =2 m st )
Q10b Displacement:

d - ~ t=0tot=10, s=*25
Q6¢ Acceleration = z v =-9.8k which is constant.
t

=10 to =20, s =%(*10+*15)x10=*125

-1 -1
Q7 )= ()= [ (=20 10 1=30, 5=~ (*15)x10="75

1+x? 1+ x% 2

L du 1 Total displacement =*25+"125+"75="225m
Let u=tan™ x, —= . +
dx  14+x? . displacement 225 1
d Average velocity = - = ="75ms
2
- f(x)=.|.16ud—ud)c=J.16udu=8uz+c=8(tan71 x) +c time 30
x

Q7b tan™' x is an odd function, and is an even function,

D Please inform mathline @itute.com re conceptual,
| mathematical and/or typing errors

16tan™ x . .
=———— isan odd function.
1+x

= ()

Area = —]). f’(x)dx + j. f'(x)dx = Z.i. f’(x)dx = z[f(x)](l)

= 2[8(tan:1 x)z L =7’

Q8a Q8b
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