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Question 1

3 3 3 3 2 3

X +a X a X a .
y= =—+4+—=—+— since a>0
2x 2x 2x 2 2x

x2
X —> 0 y—>7 from above

2
X —> —0 y—)% from below

x’ .
so x=0 and y= ? are 1ts asymptotes

Answer E.

Question 2

(y—f)z _(x;jl)Z 4

where the centre is (h,k) now h=-3 k=2 and a =2 the distance from the

The graph has the equation of the form

. 2 :
vertices to the centre. The asymptotes are y =2+ 5 X+ 3), for this to pass through

the origin x=0 and y =0 we require b =3, the correct equation is

(y;z)2 _(“93)2 4

Answer B.

Question 3

! (x)= cosec (x )— cot (x )= Sinl(x)_ :: ggz 1 _si(t:lo(sx()X)

( )

oy s sl
f(x): X X - X X - X

2sin(5]cos(5j 2sin(5]cos(5j COS(EJ
1))l

Note that f (0) and f {%} are both not defined

f has range (0,1 ) and is identical to the function
h: ( 0,%} — R where h(x): tan(%)

Answer C.
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Question 4

The maximal implied domain of f (X): Sin- { J

we require

iSl or —13331 since a>0 and 5>0

ax ax

iSl and —> -1
ax ax

ﬂ21 and ﬂ< -1
b b

b b )
x> — and x<—— that is
a a

( b} {b A
7 )
a a
Answer D.
Question 5

z=x+yiand x,y € R the conjugate Z=x— yi checking each alternative

A. | |— x* 4y | Jx +( 1/x +y° 50 A.istrue

1 1 1 + + + )
B. gzx_ - = — ‘.x yz': f_ yzz‘zzx; yzzz z so B. 1s true
Vi o x—yi x+yi Xx -y X" +y |Z|2
1 1 1 X—yi  x-Yyi xX—=Yi z
¢ Z x4y o 2_ 12 2.2 1P
Vi xX+yi x—-yi Xx -y X" +y |Z|
1 1 1 1 z+Z )
S0 —+—= C.is true

z Z x+y1 X—y | |
D. %(z +z—): %((x +yz')+ (x - yi))z x=Re (z) D. is true
E. Zi(z —2): é((x +yz')— (x — yi)): 2£.2iy =—y#Im (z) E. is false

Answer E.

Question 6

37) 37
Let w=rcis L— —”J w=r msL— J is the point R reflection in the real axis

(37) (57) (

iw=lcis L— J rcis L—J =rcis L— J =r 015L—3—J w or after another rotation of

90° anticlockwise, we are back at the point W
Answer A.
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Question 7

If P(z)= Z+bz+c and P(a + iﬁ)= 0 whereb,c, a and f are all real non-

zero numbers, then checking each alternative
A. by the conjugate root theorem P(a —1i ﬁ): 0 so A. s true

B. Since P(z) has complex roots the discriminant

A=b"—-4c<0 so b'’<4c B.istrue
C. let u=a+iff and u=a—-iff betheroots u+u =2« and

uii=a" - i’ =a’ + [ the quadratic is (z— u)(z— ﬁ): 0

expanding gives z° —2az + (a2 +ﬂ2): 0 so b==2a and c=a’+f

C. is true,
E. P(z) has one pair of complex conjugates as its roots, is true
D. is false, the correct statement is b+ 2a =0
Answer D.
Question 8

A. is false as it does not include the origin, all of B. C. D. and E are true they all give

vy =x which is the line S as shown.

Answer A.

Question 9
3 3 2 2 . . .
zZ +a = (z+ aXz —az+a ): 0 since a >0 there is one real answer z = —a this

is the point G, however there are three real roots and furthermore the roots must be
equally spaced around the circle by 120°, so the roots are G, C and K
Answer C.

Question 10

[ sec” (3x ran® (3x )dx

fet w=tan(r) 2 =3sec’ (3x)
sec’(3x Jdx = l3du

Jsec? @ part () = = [ d
érf +C= %tanS Gx)+C

. e . 1
However since an antiderivative is asked for , ignore the C answer gtan3 (3x)

Answer D.
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Question 11

y=asin (px) the period is T = 2?” so one-half cycle is the first x-intercept x = g
A= jﬂ ydx

z
A= j- asin(px)dx

0
A= %[cos(px)}ﬂ

%[cos(ﬂ)— cos(O)J

=2

p
Answer A.

Question 12

V= 7rji y* dx
17177

V= I sin (px)d
0

(1 cos (2 px))d

22 x__sm(sz)]
V:”Ta2 ———s1n(27f)J @ Sm(o))}

1o é‘
1 Ot |y

Ao T a
2p
Answer E.
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Question 13

y= Sin™' (%} at the point where x=1 y= Sin™ (%} :% the point P{l, % )

d 1 d 1 ) .
& m =2 - m, = —\E the equation of the normal is
dx 4 — x2 X 3

y—%=—\/§(x—l)
y:—«/§x+«/§+%

Answer C.

Question 14

sz!2x2+3 )d
x
o V2x7+1
1

d
let u=2x"+1 X =4x so x.dx=—du
dx 4

2x*+3=u+2
change the teminals when x=2 =9 and x=0 u=1

1 (Cus2
— du 1s correct
1

) v

Answer C.

Question 15

y=log, (Zx - 3)

Bl A 2
2 2

log, (2) log, (4) log, (6)

4, = l(loge (2)+ log, (4)+ log, (6))
4, =log, (2 x4 x 6): log, (48): log, (a)
a=48

Answer A.
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Question 16

1
Using Euler’s method w1th f( ) log, (2x 3) x,=2 y,=1 h=025= 7

V=Yt hf(x0)= 1+%loge(1)=l

y,=y+ hf(x1 ): 1"’%10&(%}
V=Y, +hf(x2)= 1+iloge {%} +iloge (2): 1+ iloge (3)

1 1. (5) 1. (15)
Vo=V, +hf(x3):1 +Zloge(3)+ Zlogg(;) = 1+ZlogeL?J ~1.5037

Or use TI-83 programs
Answer D.

Question 17
2 x) . (x)
f'(x): 6cos LZJ smLZJ and f(O): 0
(x) . (x)
f(x)z J6cos L—J sin L—) dx

(x) du———sm(f\ sin(f\ x =—4du
let u= COSL_) ~ =12 L ) L4J.d =—4d
f(x):—24_[u du=-8u’ +C
f@):—sam{EJ+c? but £(0)=0s0 C=8

3(x)
f(x)z 8 —8cos LZJ

Answer C.

Question 18

A= ;'1()/2 - )dx

let y, = 4¢os’ (2x) and y, = 4sin’ (Zx)
by symmetry, the total shaded area is equal to

6? (4cos2 (Zx)— 4sin’ (Zx))ix
= 24? (cos (4x))dx

Answer B.
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Question 19

let a=4i-3/+12k |a|=v16+9+144 =13
50 @:%(41—31'“2@)

we require
—26@:—2(41'—3J+12lg):2(—4£+3Z—12/g)

Answer D.

Question 20
let q=-i+2j-2k now |Q|= 1+4+4=3
N )
so @= g(‘£+2l —2l~c)
the scalar resolute of P in the direction of q is 13"?: —

the vector resolute of p perpendicular g is p-— ([3(? p=2i—k
p+3§=2i-k

p+(-i+2j-2k 21—k

(21—k) (1+2] 2k)

-2j J+ k
Answer B.

Question 21
r(¢)=2Cos" (3z);; +6sin(2¢)) +3k
£0)- Vico

The initial direction of the motion of the particle is 7 (0)
7(0)=—6i+12)

z +12cos (2t){'

Answer D.
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Question 22

c B
¢
0 a A

A. istrue g.c=0 the vectors are perpendicular ( it is a square )

B. is true | a |:| gl the lengths are equal ( it is a square )

C. is true | a |2 +| g|2 = |g + le Pythagorus’s Theorem on the diagonal OB =g+ ¢

~afa+c) VP — — o
D. is true = the angle between O4A=¢g and OB=a+c is 45
alla+c

cosi5')- |OAOB V2 afate)

odlos 2 ~[al|a+]
E. is false, for vectors g #¢

Answer E.

Question 23

N
S
S1
91 ﬂu J
w > E
i
S2 62
S5
S

5;’1 ==, sin(@1 )j +5, oS (671 )Z and O—S2 =-s, sin(@z)i — s, COS (92)/'

?S; = O—S2 - O—Sl = (s1 sin(91 )— s sin(92 )) — (91 cos (91 )+ szcos(é?2 ))Z

Answer A.
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Question 24

A. is true, the particle moves on a circle.

r(t) = acos (a)t)j + asin(a)t)l'
the parametric equations are given by

xX=a cos(a)t) (D
y=asin (a)t) (2) squaring and adding gives

x> +y* = a® as the cartesian equation of the curve centre at the origin radius «
B. is true, the speed of the particle is constant.

the speed is given by |[(tj
velocity vectoris ij(t): —ma sin (a)t)i +wacos (a)t)[

|;j (t] = \/(a)a sin (a)t)j + (a)a cos (a)t )5 = Jw2a2 (sin2 (a)t)+ cos’ (a)t))

|;:' (t]= wa this is independant of ¢ and is constant

C. is true,

the acceleration vector is in the opposite direction to the position vector.
f(t)z ~w’a cos(a)t)g -w’a sin(a)t)z =— (acos (a)t)j + asin(wt)z)z -’ [(t)
D. s true, the velocity vector is perpendicular to the position vector.
velocity vectoris (t)=—awasin (et )i +@acos (ot)j
position vectoris r(t)= acos (e )i + asin(or )
Now 7() #(1)= (—a)a sin (et )i +wacos (a)t)l')(acos ()i + asin(cot)j)
= —wa’sin (ot Joos (0t )+ wa’sin (ot pos(wt )=0
Since £(¢) £(t)=0

E. Is false, the acceleration vector is not constant.

Answer E.
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Question 25
. P
T
an 7w
12g
resolving parallel to the plane (1) Pcos(SOO)» 025N =0

resolving perpendicular to the plane (2) Psin30° + N-12g=0
from (2) N=12g—- Psin(300) substituting into (1) gives

Peos(30° ) O.25(12g - Psin (30" )): 0
P(cos(30° )+ 0.255in (30" ))=0.25x12¢

_ 3g _
P= cos(30°)+ 0.25sin (300)_ 2967 newton

Answer B.

Question 26

u=U t% a=-g v=-2U and s=-H
u:U A
H
v ==2U
l s=-H ' .
using v=u+at using s:ut+5at
3U:gT —H:UT—EgT
1
r=3¥ H+UT-=gT*=0
g 2

1
7=3Y and H+UT-—gT*=0
g 2
Answer A.

Question 27

© Kilbaha Multimedia Publishing 2005
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x=3log, (1+2¢™ )61

V(t):d_x_ —18¢7" 6

dt 1+ 2™
-18
vi0)z—-6=-12
0)-~
Answer D.
Question 28

;:(t): 2sin (2t)£' + ZCOS(Zt)J integrating
r (t)= —cos(2t)g'+ sin(2t)!'+ ¢ to find
13(0):—£+g:~i+2j so ¢=2i+2j

r (t): (2 —Cos (21))5 + (2 + sin(2t))z

0

x=2- cos(Zt) y=2 +sin(2t) are the parametric equations

cos (2t)= 2—-x and sin(2t)= y—2 eliminating ¢

cos’ (2t)+ sin’ (2t): 1
(-2) +(r-2) =1

The particle moves on a circle with centre at (2,2 ) and radius 1

Answer A.

Question 29

«—
v
-/
ﬂ

2mg

Answer B.

© Kilbaha Multimedia Publishing 2005

resolving using Newton's 2nd law
(1) 2mg—T =2ma

(2) T = ma substituting into (1)
2mg —ma =2ma

3ma =2mg

_2¢
3

a
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Question 30
All of A. B. C. and D. are incorrect, they all use constant acceleration formulae,

when the acceleration is not constant a =2x
( )
=2x

;v =j‘2xdx=x2+Cl now when t=0v=2 x:‘/E
2=2+C C =0
v =2x?

v:i«/gx since v>0 when x>0 take +
dx

=—=4x2
= 2 x

Jd—x=j«/5.dt

X

loge(x):\/EHC2 now when ¢t =0 x:«E

log, (x): \EH log, (\/5)

logLJ_J «/_t

Ny

=e

_J_eft

Answer E.

| Sl*

© Kilbaha Multimedia Publishing 2005
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Question 1
y=Axsin (3x) differentiating using the product rule gives

d ) : . o
d_y = As1n(3x)+ 34 xcos(3x)d1fferent1at1ng again using the product rule on the last
X

term
2
fo =34c0s (3x )+3 Acos (3x )— 9 Axsin (3x)
2
j:’x{ = 6Acos(3x)— 9Axsin(3x) substituting
2
dxf +9y=64cos (3x )~ 9 Axsin(3x )+ 94 xsin (3x )= 6 Acos(3r )= 12cos (3x)
sothat 64 =12
A=2
2 marks
Question 2
a. Let y=Cos" (x2 ): Cos™ (u) where u = x’
& = ! and du =2x using the Chain Rule
du 1— 12 dx
& _dydu___2x
dx  du dx 1— x*
2 marks
b. Since %(Cos1 (x2 )): \/% it follows that
ﬂj_— 1
X s (2)E
Jo 1—x4_ 2_COS (x ):|02
1 —
(T x I\ 7 #n| =«
=——|Cos™'|=[=Cos(0)|=—=| =—= =—
Jo N1-x* 2| o LJ o ()} 2{3 2} 12
2 marks

© Kilbaha Multimedia Publishing 2005
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Question 3

a. g=-5i+2j+zk thelengthof g is |g|: 25+4+27 =6
29 +z° =6 squaring both sides gives
29+2°=36
=17
z= i\ﬁ and both answers are acceptable.

()

_ 7 . .
b. The vector @ makes an angle of y = Cos 1(—?J with the z-axis

2 marks

ld otz 6
6z = —\/7 N29+ 2% squaring both sides gives
7(29 + 22): 36z°
7x29 +72° =362
29z% =7x29
=7

z= J_r«/; however since the angle y is obtuse we require z <0

cos(r)e - iV

z= —\/7 is the only answer.

2 marks

Question 4
3—ki
a. Z- . l. multiplying by the conjugate of v
v —2i
v 3—ki k+2i 3k+6i-iti-2k k+2%k+(6- k)
-_—= X = =
v k=2 k+2i k* — 4i° k*+4
2 \.
u Sk (6 —k ) o U . o
—== +-= if — is real we require the imaginary part to be zero
kE+4 kK + v

V
6—k>=0 so that
k

2 marks

© Kilbaha Multimedia Publishing 2005
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b. S={z: |z - ul = |z - v| } substituting for u and v gives
|2 -G-ki)=|z-(k-2) with z=x+iy
|(x — 3)+ (y + k)z| = |(x — k)+ (y + 2)1| from the definition

‘l(x - 3)2 +(y + k)z = \/(x - k)2 +(y + 2)2 squaring and expanding both sides
X —6x+9+ )y +2ky+ kK’ =x" —2kx+k’ + )y’ +4y+4 simplifying
—6x+9+4+2ky="2kx+4y+4

(2k— 6)x + (Zk - 4)y +5=0 comparing this with T

T={z: 6Re(z)+ 81m(z)+ 5=0} since

z=x+Yi Re(z): x and Im(z): y it follows that

2k—6=6 and 2k—-4=8 so that

k=6
2 marks
Question 5
a. Let T be the tensions in the strings, by the symmetry both tension are equal.

The reaction of the hook is the normal which is equal and opposite to the
weight force of the painting. The situation is

5g

/NT

1

m

T

since tan (a)= 411—2 =3 from Pythagorus cos (a)=

resolving vertically gives

2T cos (a)= 5g

5 5x9.8 5«/10
T= g __2X = g_ 77.48 newtons
2cos(a) ’x 1

Jio

2 marks

© Kilbaha Multimedia Publishing 2005
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b.
1 metre
painting
»‘ )
eye level i *
1.5m
"y metres -
1.5 3 05 1
In the diagram let tan(f )= —=— and tan\a)J=—=— and = -«
8 (ﬂ) x  2x ( ) x  2x p
tan —tan\o
tan (49): tan (,B -« ): (ﬁ) ( )
1+ tan (ﬂ)tan(a)
3 1 2
D 2x Dy 1 4x? 4
tan(9)= 2x 2x __2x _ - _* X
1 3 3 x(4x2+3) 3+4x°
I+ —— 1+—
2x 2x 4x
1 mark
d d 4x )
c. For maximum viewing angle —(tané )= — =
RIMUM Viewlng ang dx( ) dx 3+4x2J
differentiating using the quotient rule
d 4(3+ 4x” )-8x.4x 4|3+ 4x" —8x’
—(tan 0)= ( } = [ ] =
dx (3+427) (+4)
d 4(3- 4x?
—(tan 6?): (—) =0
dx (3+4x)
3 3
so 3=4x’ x’== x:£ since x >0
4 2
. (B
tan @ = 2 =—3 o) @=Tan™ N3 =30’
343 3 3
3 marks
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