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Question 1 (6 marks)
a. (1 mark)

Answer:

a= —i+cj+3k

la] =1+ c2+9=+14

c?+10=14
c’=4
c=%2
1A

b. (2 marks)

Answer:
—i+cj+3k=nBi+6j+dk)
1w

Equating coefficients:
-1=3n..(1)
c=6n..(2)
3=nd..(3)

1

n=-—-
3

c=-2
d=-9
1A
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2023 SPECIALIST MATHEMATICS EXAM 1

c. (3 marks)

Answer:
i j k
-1 ¢ 3
3 6 d

(cd—18)i— (—d —9)j+ (=6 —3c)k = —2i+j + fk

1w
cd—18=-2..(1)
d+9=1..(2)
—6—-3c=f..03)

1w
c=-2d=-8,f=0

1A
Question 2 (3 marks)

Answer:

f) = xtan™'(3)

2x
4+ x2

X
f'() = tan ) +
2W

—4
f’(—Z) = tan‘l(—l) + m
1

s
ffle=-7-5
1A

Question 3 (3 marks)
Answer:

W =x%?+xx€N.
W =1 +1=2
So, W is even for the smallest Natural number.
1w
Assume the proposition is true for x = k, k € N.
So, k% + k, k € N is an even number.
k*’4+k=2nneNnN
1w

Test the proposition forx =k + 1, k € N.
SoW=((k+1)?+(k+1)
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2023 SPECIALIST MATHEMATICS EXAM 1

W=0k?+2k+1)+(k+1)=k?*+3k+2
k2+3k+2=(k?®+k)+2k+2

k> +k)+2k+2=2n+2k+2=2n+k+1),n,kEN

Since W has a common factor of 2, and n, k € N, W must be an even number.

1A
Question 4 (6 marks)
a. (2 marks)
sec?(2x) =2
cost—ii2
1w
5 o 3
Ty
T 3
*~8'8
1A
b. (2 marks)
=2 () (2 orsmae =2 () ()
sindx = —_— —= |Jorsimn4ax = = - =
2\ 2\ 2
=41
1w
4x = - =41
cosec x_il__
(Or use cosec 4x = —or %)
Sin— sm7
1A
c. (2 marks)
1 + cot? 4x = cosec?4x
1+ cot? 4x = (—1)?
1w

cot?4x =0
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cot4dx =0

1
(Or use cot 4x = t—3—n)
an 2

1A

Question 5 (6 marks)

a. (3 marks)

1
f (xtan~! x)dx
0

Integration by parts
f(u)dv =uv — f(v) du

Letu =tan"'x,dv = x dx
1w
du_ 1 dv 1

dx  1+x2’dx V2"

1 1
f(x tan~! x)dx = Exz.tan_lx - f (—xz) du
1 1 1
=gt | (52 ()
1 1 x?
S S
—Ex .tan x—EJ <1+x2>dx

1, . 1((1+x2-1
=EX .tan X—EJ W dx

1 ) 1 1 1
=§x .tan x—EJ (1—1+x2)dx

1 1 1
_ .2 -1. _ = - -1
2x.tan X 2x+2tan X

2

1w

[t 2 -1, _1 1.1 J1_1. 4 1, 1 -1 _ -1
—[Zx.tan X —-x+-tan x]o—ztan &Y 5 t5tan (H-0+0 S tan (0)

_7T1+T[T[1
"8 2 8 4 2

1A
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b. (3 marks)
2x +1
f (=)

_xZ

N

[ e [ (e

Letu =1 — x?

gy
:jl (\/ﬂx>dx+jo (x/l—xz)dx
= |, (u‘%)du+fj( _1ix2>dx

0.5

-1
[Zu ]0 75 + [sin™! x]
0
=2—/3+sin"1(05) -0

s
=2—\/§+g
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Question 6 (3 marks)

1
(—4,2) (4.25)
(0,2)

an
op \ o

1 \/ X
= 2,—1
(0, 2) ( )

x=1 x=3

Shape 1, Asymptotes 1, Points 1

Question 7 (6 marks)
a. (2 marks)

z=-2V2+2V2i
|z| =v8+8 =4
1w
tanf = —1 (Quadrant 2)
9_37r
4
— 4 3n
z= ClS(4)
1A
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b. (2 marks)
2 4 ci 3_”
z° =4 cis( 4)

. 3m
7, =2 as(g

1w

_ ,(371)_2 ] 5n
Z, = cis\5) = cis( 8)
1A

c. (2 marks)
cos 26 = 2cos?0 — 1

o ()= 2{en )

1w

1A
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Question 8 (4 marks)
2x3—xy? =1y

d 53 . d
72X ) = ()

d dy
62_ 2 oA 2__=0
X< —y xdx(y) I
d d
y J’_O

6x% —y%2 —2xy———=
X Y xydx dx

dy 2 _ 6y
E(—Zyx—l) =y°—6x

dy 6x?—y?
dx  2yx+1
Whenx = —1
—2+y*=y
y2i—y—-2=0
-2+ =0
y=2y=-1
y=2

dy 6—4 2

dx —-4+1 5

y=-1
dy 6-1 5
dx 2+1 3

Question 9 (3 marks)

Answer:

E(x) = 200

d(x) 25 0.5

Sa(x) = — = VU.
V25

Pr(Z < 3.00) ~ 0.999
Pr(Z > 3.00) ~ 0.001

Pr(X > 200 + 3.00 x 0.5) ~ 0.001

So, 0.1%
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1w

1w

1w

1A

1w

1w

1A
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