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SOLUTIONS

Question 1

The complex number a +ib can be regarded as the rotation of the

complex number - \/g —3i anticlockwise by an angle of % radians........ [MI]

a+ib= (—\/g -3i)xcis (%)
= (3 —3i)(cos(£j +isin (KD
3 3

= (—\/§—3i)(%+i§] = —ﬁ-l-ﬂ-i-i(—g—g

2 2

e [MI]

. a+ib:\/§—3i a:\/E and b=-3
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Question 2

See the diagram

Question 3
a.
sin 1x+—:s1nl[?x+— l—xZJ
NG
We have to show that LHS =RHS for x=7
...[A]]
LHS =sin™" ﬁ JIEELE_R
2 6 3 6 2
2
RHS =sin™ ﬁx—3+l 1- ﬁ
2 2 2 2
[A1]
—sin? [ 34l osin =% ... - LHS=RHS
4 2 2 2
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2010 SPECMATH EXAM 1

Apply sine to both sides:

sin| sin"' x + 2= |=sin| sin™ £x+l T=x% | |% e, [Ml]
6 2 2

sin| sin” x+ 2% | = £x+l 1-x*
6 2 2

Let LHS =sin[sin' x+%j and RHS=—x+% 1-x
LHS = sin(sin1 X+ zj =sin (sin’1 x) X COS (Ej + cos(sin’1 x) x sin [Zj
6 6 6

1 2

As sin” x is an angle in the first quadrant, cos(sin’1 ) =v1l-x

\/g | —— e [Al]

LHS:7x+§ 1-x* .. LHS=RHS
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Question 4

3 =2xy+2y° =7 y=1 x<0
3x7=2x+2=7 .. 3x*=2x-5=0 .. (x+l)(3x—5)=0 [Ml]

x=-1 as x<0

d d
5(3)62 —2xy+2y3) =£(7)

dy > dy
6x—2y—2x—+6y"—=0 w...|M1
Y dx Y dx [ ]

dy . ,dy
—2x—+6y " —=-6x+2
dx Y dx Y

Find i at (-1,1)
dx

dy dy

2x(=])—+6xIx—=6x(-1)+2x1; ....[Al
( )dx dx D [ ]

8xQ=8 ﬂ=1
dx dx

Equation of the normal : y—1=—-(x+1) .. y=-x [AI]
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Question 5

See the diagram below

Let 4 be the area of the big rectangle , A=5b f'(b)

As seen from the diagram, this area 4 can be

| [v]
written as the sum of three areas:
A=A +4,+ 4,

) /7 ()
A= vl o y=00 o A=]L S (0dx .

, ; | b e
=[xy, x=/"0) o A4=[ )y
A, = the area of the small rectangle , 4, =a f'(a)

_ @) b -
b B)=] L S [ fdy+a @)
' .[AI]

[0 s+ [ 1 0)dy=b £ B)-a 17 (@)

)
as required

y=x)
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Question 6

Refer to the graph below

-1
Iloge
> e[ MI]
But also, from symmetry,

x| dx is equal to the area 4

3 3
A= jloge |x| dx = J‘logg(x)dx as |x| =X
1 1

log, 3

A4 = j xdy , y=log,(x) .. x
’ e[ M1]

log,3

4 = J. eydyz[ey]

y

Il
®

log, 3 _ 2

0
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Question 7

a.

nO=[(2i+3)dt - 5, (0)=(2i+3))+¢
At 1=0  r,(0)=4i-3j . ¢=4i-3j e[ MI1]
Q(Z)Z(—2£+3Z)t+4£—3z Q(t):(—2t+4)g+(3t—3)z

r@)=|vedt . r()=vyt+c
(=[x G()=Ysl e, e [MI]
At =0 pO)=—i+) . o=—-i+] . nO)=yg—i+)

When collision occurs 7, (1) =r,(1)
(2x1+4)i+(Bx1=3)j=vyx1—i+j [Al]

2i=yy—it) oo Vy=3i—]

d =, () =1, (O)| =|v, =i+ j= (=i + J)

d=|v,|=V3+1 . d=+10

o [AT]
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Question 8

a.
See the diagram below
Draw in the weight, the

normal reaction force and

the friction force....... .[Al]

Fe

A

mg

F.—F,=ma
N+F -mg=0 [Ml]
Fy=uN

FcosH—Ff =ma
= N+Fsin0-mg=0; ......[Ml]
Fy=uN

= Fcos@— u(mg—Fsin@)=ma ........ M|

F(cos@+ psin @) — umg = ma

S VN |
a=£(cos€+,usin9)—,ug [ ]
m
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Question 9
a.

x=2cos(nt+¢&) , y=3sin(nt+¢)

t=0 x=-2 y=0 .. —-2=2cos¢ and 0=3sing [Ml]
e=n .. x=2cos(nt+xn) and y=3sin(nt+r)

x=-2cos(nt) and y=-3sin(nt)

r(t)y=—-2cos(nt)i—3 sin(nt)l' S v(t)=2nsin(nt)i—3n cos(nt)[
v(0) =2nsin(nx0)i —3ncos(nx O)Z S v(0)=-3n

} e [M1]

speed =|y(0)| .. 3n=6 .. n=2.. x=-2cos(2t) y=-3sin(2r) .....[Al]

r(t)=-2cos(2t)i —3sin(2t)!' S v(t)=4sin(2t)i— 6cos(2t)!' ..[Ml]

T=m .. v(zj:4sin[2x£]i—6cos(2x£jj=4i
“\ 4 4)" 4 )~ ~ [Al]

1

speed = 4ms”~
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Question 10

a.
ge— v _ a_ 1
dt dv kv
1 ¢dv 1
t=——|— t=——log,v+c
kY v k
Att=0 v=u Oz—%logeu+c
t——llo v+llo u t l10 [zj
oS 08 PR
z:ue—Zk e—2k:e—l 2k=
e
b.
21 Bk
d=J.ue 2 dt=—2u[e 2 } .[Ml]
0 0
o 1
d=-2u(e —1)=2u(1——j [Al]
e
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