THE SCHOOL FOR EXCELLENCE

UNIT 4 SPECIALIST MATHEMATICS 2006
COMPLIMENTARY WRITTEN EXAMINATION 1 - SOLUTIONS

QUESTION 1

> > > o o
a. CD=CO+0D=-0C+0D.

% - -
OC=51+51.

_)
Since D is the midpoint of AB, it has coordinates (2, 1). Therefore OD =2i+ j.

%
Therefore CD =-5i-5j+2i+ j=-3i-4]j.

b. a=-2i+4j b=6i-2j c=5i+5]

=b-a=8i-6]
1=
:EAB:41—3J

% - -
=—-C+a+AD=-3i-4]

Vol &l &l

ﬁ
ABeCD = (8x -3+ -6x-4)=(-24+24)=0
— —
Hence AB is perpendicularto CD.
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QUESTION 2

N = ny? o

1

Vol = J.(nyz)dx :ﬁJl.(x2 —2x° + x“)dx
0

0

3 2 5
=r 1—£+l — 7[0] == cubic units
3 2 5
QUESTION 3
a. y=log,(2x+4) s
x = log, (2y + 4) =
e*=2y+4
eX
== -2
Y 2

X /
337

f#Raarwp%_z

Range(f)=R = Dom(f*)=R

b. Y Intercept: f(O): log, 4
X Intercept: log, (2x+4)=0
2x+4=1

X=—
2

0
Area = J'Ioge(2x +4) dx
;3

2

c. y=log,(2x+4)=x=—-2

0 log, 4 0 y
Iydx:— J.xdy: I [%—Zde

-3 0 log, 4
2

y 0
= e——2y :F}—F—Zloge@
2 log, 4 2 2

= 2log, 4—% square units
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QUESTION 4

a.  x=4sin®(t)
y = cos(2t)

b. ﬂ:ﬂxﬂ
dx dt dx

% = -2sin(2t)

% =12sin?(t)cos(t)

d_ 1
dx  12sin?(t)cos(t)

dy  -2sin(2t) —2sin(2t) _ —2sin(2t)
dx  12sin’(t)cos(t)  6sin(t)x 2sin(t)cos(t)  6sin(t)sin(2t)

dy -1
dx  3sin(t)

c. x(zj:4sin3(£]:E
6 6 2
GG
y| —|=c0S| 2x—|=—=
6 6) 2

m(normal ) = —% = 3sin(%j :g
y

Equation: Use (y— yl): m(x - xl)

EES

_3x 1

2 4
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QUESTION 5

dh
) —=k keR
(i) i €
~h=kt+c

Substitute (0,10): ¢ =10
~h=kt+10

Substitute (5, 40):

5=40k +10
-
8
S h= —£+1O
8

(i) Substitute t=60: h= —% 10= —% 10 :g metres.

b. (i) %=—kh,keR+
a_ 1
dh  kh

:__J'( jdh ———Ioge h+c

~h=Ae™ where A=¢"

Substitute (0,10): A=10
h=10e™

Substitute (5, 40): 5=10e**

—40k = Ioge(%j
1

l i
k=—Ilog.2=1Ilog, 24
20 g, g,

1
Therefore: h =10g™"%%2"

h=10e™ where k = iIoge 2
40
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b. (i) From (i): h=10e™ where k :4—10I0ge 2.

Substitute t = 60: h =10e°°* where —60k = _%IOQG 2= —gloge 2=log, 2732,

Therefore h =10e'°%2 """ = 10)(27%2) = 10 - 10 —

5
T2 90 2

metres.

QUESTION 6

4i 4j —2-2i —8i+8
a. W=—= _X - = =
u —-2+21 —-2-2i 8

1-i

=2

From Argand Diagram:
ul=+v4+4=2y2 W =+v1+1=+2
3r V4
A =— A =——
ro(u)=> ro(w)=-%

u= Zﬁcis(gjﬂj W= \/Ecis(— %)

c. 4di=uw
. (37 u
ﬁms(—} =—
4 2

Hence: ua+4i= \/Ecis(?’?”j

ua+uw =

u(a+w)=

e NIeE

1 1 .
a+w== a==-W=—=+i
2 2
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QUESTION 7

Note: COS« =ﬂ and sina:§.
5 5

a. Examine particle B

Fy =3mg-T =3ma

3mg
amg-T=—=
J 2
3mg
T=3mg-——
J 2

T= 3& Newtons

b. Examine particle A

Perpendicular to the plane:

N :mgc05a=4%

Parallel to the plane:
T—uN —mgsina =ma

;_4umg 3mg _mg
5 5 2
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QUESTION 8

X = cost
1 T
When x=0: t=cos (O):E
%z—sint
dt
When X:E:tzcos‘l 1 _r
2 2 3
dat -1
dx sint
x? cos’t cos’t  cos’t , dt
= = =—— =00S"tx——
Vi-x?  l-cos?t +sin?t sint dx
1 7
2 2 3
Hence: _[ X - dx:—jcosztﬂdx
0(1_X2)§ 7 dX

_L lsin(2t)+t R [P LR LS
2|2 < 2|2 2 273 3
3

1 37 3 2r]

A P

2”6 4 6|

_ 7 N3

12 8
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