2004 Specialist Mathematics Examination 1

Suggested Solutions
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Vertical asymptote at x =0
ASX —» o, 21—)(—»0, Oy-F
So asymptote at y = %

Question2  [C]
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(D) 2tan (%)

— 10" —g@an@2 xR
—tan? (L 10
1-tan (10)

— tan I
—tan5

= tan (2(%)

(E) 2tan (2?T§

=tan (4—?) = —tan (51) which is incorrect.

Question4  [D]
Period of graph=11 O a=2

Horizontal shift of ?parallelto xaxis Ob= %

Question5  [E]

121
(A) z X =1y
= XV which is not real.
X2 -y
1 _ 1
(B) 7 x-iy
= X*  which is not real.
X2 +y
1 _ 1
(©) z-7  (X+iy)-(x—iy)
-1
2iy
= =1 § which is not real.
2y
i_1_-_1 __1
(D) z 7 (x+iy)  (x—iy)

— X=ly _ x+iy
Xy xZ+y?

- ﬁ which is not real.

Eei+i=_1L +_L
z z X+ iy X —iy
— X—ly + X +iy
2+ y2 X2 +y2

= _Z__ which is real.
X2 +y
Question6  [C]
Im(2)

ie. 6=

3
%T Re(z) Dtan6=2=-v3

soa=-vV3

Question7  [B]
If p(2) is of degree 4 and has real coefficients, then the Complex Conjugate Rule applies. So p(z) must either
have one pair of complex conjugate roots and two real roots
or two pairs of complex conjugate roots or four real roots.
So p(z) cannot have an odd humber of non-real roots.



Question8  [A]
If W] =15 then w=15¢cis6
so W-1=(1.5)-1 cis (-6)

= % cis (-0)
So P is best representation.
Question9 [C]

Im(z)
{z. Arg(2) > —133

Re(z)

Im(z)

{z: Arg (2) <-£Q

Im(z) Re(z)

{z: Argz>§1}m {z: Argz<121}
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Question 10 [D]

1 dx = _]-J'de
X2+ 16 4 Xx2+16

= %Tan_l(i‘)
Question 11 [B]
a | " Xy 2 X
J (sin’ () -cos® (2 = ~ cos (2(%) dx
a
:—J; cos (3x) dx
=[-1 sin (3x)]j

— 1l
=-3sin (3a)



Question 12 [A]

Ji! I
_|'03(:os2 (x)—sin® (x) dx = ﬁ:osz (x) . sin? (X) . sin (x) dx

=]

=]

= ﬁzos2 (X) (1 - cos? (x)) sin (x) dx

Let u= cos (x)
du — ;
&——sm(x)

—du = sin (x) dx
Whenx =0, u=cos (0)=1
T, = _1
When x =% u—cos(%[)—E
1
2
=J’1 u?(1-u?.-1du

=J’l u? (1-u?) du

N

Question 13  [D]
2 1 _ 2 1
I(S—X)Z_S—x dx=[2(3-x) — 5 X

=2(3-x)" +log, (3-x)

_ 2
e +log, (3-X)

Question 14 [D]

Forx:’g, f(x) > 0

_I -
X=3 f(x)=0

=Tt
2

%T< X, f(x)<0 So local maximum at x

For ;—T<X<T[, f(x) <0
x=T1, fx)=0

T<Xx< 3;—” f(x) <0 So stationary point of inflection at x = 1t

For n<x<%T, f(x) <0

x=23 fx)=0
2
_3m

x <3 f(x) >0 So local minimum at x >

>
Question 15 [C]
When x =35, y=1.803
When x=45, y=3.354
Area=1803x1+3.354x1
=5.157
= 5.16 (to two decimal places)



Question 16 [D]
y=w¢-9
O y2 = x*-9
Ox°=y?+9
V = X dy

4 49
=1f*25dy — +9d
HIO y n{) y y
4 2
=m“(25-y?*-9)d
HIO (25-y“-9)dy
= nj'04\/(16 —y9)dy

Question 17 [A]
P=2i+xj+3k
IPI=4 O 4+x*+9=4
x*+13=16
x*=3
X=+%V3
gisparalleltop so g=-2p
SO y =-2X
Ifx=v3,y=-2+3
If x =-+3,y=2+V3 (not an alternative)

Question 18 [D]
u.(u-2v)
= (31— 4]+ 5K) . (31— 4] + 5K) — 2(2i + 3] - K)
= (3i—4j +5k) . (—i-10j + 7k)

=—3+40+35
=72
Question 19 [C]
(A) Ib]%+ Icl? = |al? (Pythagoras Rule) O True
Now b+c=a [0 a-c=b
(B) So b.(a-¢) = b.b
= |b]* True

(C) b.(a=b) =b.c

= |b] Jc]cos (90°)

=0

# bl Jc] Nottrue
| Ib]cos (6) (Dot Product Rule) True
| Ic]cos (90° - 6)
I



Question 20 [E]
r(t)y=2sin(t)i+cos(t)j

S0 X =2sin (t)+sin(t)=§
andy = cos (t)

sin(t) + cos*(t) = 1

0 Gr+y=1

X2 2 _
p Y=l

O<st<sm sowhent=0, x=0

— Tt —

=5 X=2

t=1m, x=0
so0<sx<?2

Question 21 [B]
r(t)=[3sin(2t)i+4j dt

= (53 cos (2t) +¢) i+ (4t +d)j
r©=2iso 2cos(0)+c=2

Oc=3
andd=0
sor(t) = (‘—‘;’cos (2t) +3) i +4tj

Question 22 [B]

Q

5g cos 30° = 5a

5¢ % = 5a
5g cos 30°

a=

l\.)I(Q

-~ 5g sin 30°

2T cos (30°) = 10g

21 22 =109
= 109
=73
—10v3
3 9
10g
Question 24 [A]
2F =52
(2i +j) + (i + 10j) + (3i - 3j) = 52
6i +8j=5a_
la] =28
= 5
=10
5

1
N



Question 25 [B]
u=-21,t=10

a=9.8

s:ut+%at2

Oh=-21x10+2 x9.8x 10’
=280 m
Question 26 [A]
Body is on a point of sliding down, so Frictionl Force (F) must be up the plane
Q

<
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Question 27 [B]
—_ dx — 9 cin (t
V=g —2.5—§sm(§)

minimum when & =

dt

dt 7 €05(;)=0

Dcos(%)zo
t=T11

— 9 cin (I
SO v-2.5—53|n (5)

=25-45
=2
Question 28 [C]
y =sin (2x)

dy —
i 2 cos (2x)

ﬂ:_ i
0o 4 sin (2x)

Py g0y 4y =
(A) ot 4 oY 4 cos (2x)
—4 sin (2x) + 8 cos (2x) + sin (2x) # 4 cos 2x

Py yody gy =

(B) el 2 i 4y = 4 cos (2x)
-4 sin (2x) + 4 cos (2x) — sin (2x) # 4 cos (2x)
dy 4o dy =

© oz T 2 ot 4y = 4 cos (2x)
-4 sin (2x) + 4 cos (2x) + 4 sin (2x) = 4 cos 2x
&y o5 dy gy =

(D) o 2 ot 4y = 4 cos (2x)
—4 sin (2x) — 4 cos (2x) — sin (2x) # 4 cos (2x)
dy o dy =

(E) o 2 ot 4y = 4 cos (2x)
—4 sin (2x) — 4 cos (2x) + 4 sin (2x) £ 4 cos (2x)



Question 29 [E]
d _
H¥ ay-T, T,=4

SO %}1 =-k(y-4) t=0,y=20
Question 30 [C]

a=16x
d (1,2 —
&(Ev)—mx

v2=16x>+ 25
v2=+16x2 + 25
Butv=-5atx=0 sov=—v16x2+25
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Question 1
- 1 _
(a) d—dt(sm L(W2x)) = N x 2 (2n)°%.2
_ 1 1
V- x Vax
B 1
’5 “Vax (1-2x) 025
: L . .
(b)f ———— dx = [ Sin"V(2x)]

/195 2X(1 = 2%) 0.125
= Sin™}(v/0.5) - Sin~}(v0.25)
= Sin‘lQ/l—z) - Sin‘l(%)

- _ I
46
-
12
Question 2
(@)
N 100
N e v B
20g
(b) > F=ma

(100 cos(40°) — Fp)i + (N + 100 sin (40°) - 20g)j = 20 (ai + 0j)

Fr = HUN=0.34 (20g- 100 sin (40°))
= 44,7852
S0 100 cos (40°) — 44.7852 = 20a
a=159 m/s?

Question 3
f(x) = ﬁSx V2 = x dx

letu= 2-x
du —
&——1
So —du =dx

andx= 2-u
O f(x) = j-15 (2-u) Vu du
= flSul'5 —30u®® du

=04 x 15u%° - +c

= 6u”° - 20u™° +¢

= u® (6u—-20) +c
=2-x) (6(2-x%)-20) +¢

=(2-x)" (-6x-8) +c
f(2)=0 so ¢c=0



0 f(x) = (2 - x)*°(=6x — 8) = (ax + b)(2 - x)**
soa=-6andb=-38

Question 4
n . . 4i-3j
@ab=(@+2). g
~1
=1 (24-¢)
_18
5
()a.b = |OP]

IPA]? = |OP|?- |OP]?
—_p2 2 1842
=6°+2 —(?)

=27.04
O |PA] =5.2
Question 5
:_ﬁ _ l|
2 2

(@r=V3+i=1

-1
-2 -1 :
tan 0= R (third quadrant)
2
—_5m
soe——T
W = cis (<211

(b) WX = cis (k x5y =1
cis (—‘56';") =1=cos (—‘52") +isin (“—5'8")
=1+0i

SO COS (‘%ﬂ) =1

0 == 107 -8 67 —4T, 270 0, 270 4T ..
k = —601T 4811 241
_5_’_[ y _5]_[ L] _5.'.[ L

But k is a positive integer, so k = 12 is the least positive integer.



