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Question 1 (4 marks)

Answer:

Sn)=3"+3,neN
S(1) = 31+43=6
So, S is divisible for the smallest Natural number.

Assume the proposition is true for x = k, k € N.
So, S(k) = 3% + 3,n € N is divisible by 6.
S(k)=3¥+3=6mmeN

Test the propositionforn =k + 1, k € N.
S(k+1)=314+3

=3x3k+3

=33k+3)-6

=3(6m) — 6

=6(3m—1)

Since S(k + 1) has a common factor of 6, S(k + 1) must be divisible by 6.
Since S(1),S(K)and S(k + 1) are all divisible by 6, S must be divisible by 6.
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Question 2 (5 marks)

a. (1 mark)

2, = 2cis (%)

Z, = 71 = 2cis (— g)
b. (2 marks)

z2+bz+c=0
21=2cis(%)=\/§+i
Zz=2CiS(—%)=\/§—i

22+ bz+c=(z—-V3-i)(z—V3+1i)

=z2-2V3z+4
b=-2V3,c=4
c. (2 marks)

P(z) =z>+2iz—4=0

P(z,) = (W3 —0)%+2i(V3—i)—4
=3-2V3i—-14+2V3i+2-4=0
So,z=+3—iisarootof P(z) =z>+2iz—4 =0
P(z2)=z%4+2iz—4=(Z—-V3+DEz+V3+i)=0

Rootsare z, = V3 —i,z3 = —\/3 —i
Zy X 23 = (V3 =D (=V3 1)
=-3-iV3+iV3—1=-4€R

© TSSM 2024

1A

1w

1A

1w

1A

Page 2 of 8



2024 SPECIALIST MATHEMATICS EXAM 1

Question 3 (4 marks)

3x%y —2xy?+y=1

d , d

e By —2xy +y) =——(1)

dy dy dy
6 3x2——-2y? —4xy—+-—=0
Xy & ox dx d xydx+dx

d
d—Z(SxZ —4xy +1) = 2y% — 6xy

dy  2y?—6xy
dx 3x2—4xy+1

1w
3x2y —2xy?’+y=1
Wheny =1
3x2-2x+1=1
x3x—2)=0
2
x=00rx=§
Point on curve is (g, 1)
1w
dy _ 2-6(3) _
& 32 P ag
@7 -4(3) +1
Gradient of normal is: —%
1W
1
y=—gx+c
Sub.in(g,l)
1 10
Y=Y
1A
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Question 4 (3 marks)

Answer:
X =99
3

Sd(f) = ﬁ

Pr(Z > 2) ~ 0.025 = 2.5%

100 — 99
Z=e=T3
Vn
6—1
ﬁ_
Vn==6
n =36

36 strips of turf were sampled.

Question 5 (4 marks)

a.

X3

y:x2—9
_x(x* = 9) + 9
B x2—9
9x
x2—9
9x
(x+3)(x—3)

y=x+

y=x+

Vertical asymptotes: x = —3,x =3
Oblique asymptote: y = x
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b.

The only intercepton y =

xig is at (0,0)

x2

1A

C.

The graph crosses the asymptote y = x at (0,0). Tammy is correct.
1A

Question 6 (4 marks)

a.

ap 1
— =-P@4-P)

8
f@GJQdP=f1dt
8 2 2
_ = —
P(4—P) P 4-P

1w

[G+%)dp=[1at
2log,P — 2log,(4—P)+c=t
t=0,P=2

2log.2 —2log,(2)+c=0
c=0

2log.P — 2log.,(4—P) =t

P
2loge (3=5) =

P
—_ e

4—p "~
t
P=(4—-Pez

1w

N e+

t
P = 4e2 — Pe
t

t
2
t t
P + Pe2 = 4e2

1A
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b.
P=4- T
1+e2
Ast - oo,P > 4
P €e[24)
1A
Question 7 (8 marks)
a.
For a suitable domain, y = tan"1x and x = tany are equivalent.
1A
b.
T
a=f(0)=tan"10=0, b=f(1)=tan"11= 7
1A
C.
y A
y =tan"1x
X
Area A
n
4
_[ tany dy
0
s
= [~log.(cos y)]14
0
1w
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s
= —log,.(cos Z) + log.(cos0)

= log,(V2)

Area B

= % x1—1log,(\V2)

T 1l 5
=7z EOQe()

d.

i
= [ dy
0
s
o2
Vy=nf (tan®y) dy
0
n
)
V;,znf (SeCZy—l)dy
0

=m[tany — y]|

o]

=n(tan%—%—tan0+0)

_ T
= 7'[(1 —Z)
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Question 8 (8 marks)
A(1,1,-2),B(0,2,—-1),C(2,—1,-5).

ABxAC=(-3--2)i-B-1)j+Q-Dk=—i—-2j+k

n = —i —2j + k isnormal to the plane.

o
|~

(-i-2j+k)

LD
Il

d.
Use any point on the plane, say 4, and n.

OAd=a=i+j—-2k

Now consider a general point on the plane, say D.

—

OD =d=xi+yj+zk

AD.n=20
(d-—a).n=0
n
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