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SECTION ONE: CALCULATOR FREE

TOTAL: 35 marks

EQUIPMENT: Pens, pencils, pencil sharpener, highlighter, eraser, ruler, SCSA formula sheet.
WORKING TIME: 35 minutes

SECTION TWO: CALCULATOR ASSUMED

TOTAL: 19 marks

EQUIPMENT: Pens, pencils, pencil sharpener, highlighter, eraser, ruler, drawing instruments,
templates, up to 3 Calculators,

1 A4 page of notes (one side only), SCSA formula sheet.
WORKING TIME: 20 minutes

Show all your working clearly. Your working should be in sufficient detail to allow your answers to be checked
readily and for marks to be awarded for reasoning. Incorrect answers given without supporting reasoning
cannot be allocated any marks. For any question or part question worth more than two marks, valid working
or justification is required to receive full marks. If you repeat an answer to any question, ensure that you
cancel the answer you do not wish to have marked.
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Calculator-free [35 marks]

This paper has Five (5) questions. Answer all questions. Write your answers in the spaces provided

Question 1 [10 marks]

Determine the following indefinite integrals.

42x-5
a) f% dx 3]

fl + 2X_l - Sx_zdx v simplify integral

5
=x42In|x|+—+c¢
e,

b) f sin®(2x)cos(2x) dx [3]

1 .3
-Ef2cos(2x)sm (2x) dx
- 4
_lsin (@)
2 4

. 4
=Slan2x)+C v

c) fx\/x—l dx [4]

letu=x-1 =x=u+l

@=1 v

dx

f(u+1)\/5 du v
3 1

fuz +u? du
5 3

guz +§u2 tc v

3 3
%(x-l)z +§(x—1)2 te v
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Question 2  [8 marks]

Evaluate:

a) ﬁ) 4 cos 2x dx [3]

T
4

[sin(Zx) ] v

2

sin )
_ ( 2 ) _sin(0) v
2 2

v

1
2

1 ox-1
b —  dx 5
0 x? +3x+2 [5]

x-1 x-1
X 43x+2  (x+2)(x+1)
x-1
(x+2)(x+1)
x-1=A(x+1)+ B(x+2)

let x=-1 =-2=B v
letx=-2 =-3=-A=A=3

'3 2 v

j;x+2 x+1
[3n|x+2-2In|x+1]] ¥
(3In|3|-2In|2])-(3In|2|-2In|1]) v

=3In|3|-5In|2| v
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=In—
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Question 3  [4 marks]

The curves below are y = cos(2x)and y = cos® x. Determine the area of the shaded region.
y

14

05T

-0.5 T

j;’ cos’ x-cos(2x) dx v

f’ 140829 cos(2x) dx
0 2

f’l —lcos(2x) dx v
02 2

T

[g - isin(2x)]0 v
(% —%sin(2ﬂ)) - (g —%Sin(O))
Eunil‘s2 v
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Question 4  [6 marks]

A glass is formed by rotating the function f(x) = x* —1| about
the y-axis as shown in the diagram.

a) Complete the middle line for the piecewise function for

S =[x -1].

x-1; x=-1
f(x)=1-x"+1;-1<x<1 ¥

x*-1; x=1

b) Given the height of the glass is 8 cm determine the volume of the glass.

4 v

of T - (T

=ﬂﬁy+1dy—ﬂﬁl—ydy

=395xcm® vV
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Question 5 [7 marks]

5
Find jl‘ ’ V4 - x* dx using the substitution x = 2 sin 6.

ﬂ=20050 = dx=2cosd db v

do

change the limits:

1=2sin8 J3 =2sin @
l=sin¢9 —3=sinH
2 2

=" v o=-" v
6 3

f;m 2c0s0 do
=f§2m 2cos0 d6 V'
- (12vc0s™ 0 2cos dB
=f}2cos¢9 2cosf do

—f 4cos’ 6 dO

-f

=E2+Zcos2z9 do

(1+cos249) 40 v

T

~[20+sin26]; v

27 27 27 . 27w
=|—-sin— |—-| — —-sin—
(S]]
(27 3\ (z_\B3
3 2 3 2
_Z v
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SCOTCH
COLLEGE
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Year 12 Specialist Mathematics

Part B — Calculator Allowed

Teacher: Fugill | Langley (please circle)

Calculator Allowed 20 minutes [19 marks]

This paper has Three (3) questions. Answer all questions. Write your answers in the spaces provided

Question 6 [5 marks]
Determine the value of p in the system of linear equations below such that there is

: x=-2y-3z=11
a) no solution [3]
2x-y+z=5
1 =2 =3 11 3x+3y+ pz=-6
2 -1 1 5
3 3 p -6
1 2 3 11
0o 3 7 -17
0 9 p+9 -39 v v
I 2 -3 11
0o 3 7 -17
0 0 p-12 12

b) a unique solution [1]

p=12 vV

¢) infinitely many solutions [1]

Not possible v
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Question 7 [6 marks]

y
The graph at the right show the curves y =cosx and y =sinx. "
a) Prove that the intersection of y =cosx and y=sinx,is x =%
T
for the domain O < x < E
sin x = coS X
smx=1 v N
COS X 77X
tanx =1 v V 03 : =
_Z
4
[1]
T 1 T 1
Do not accept showing that sin| — |=— and cos|— |=—
() (5)

b) Determine the exact area of the region (shaded) which is bounded by the y-axis and the curves
y=cosxand y =sinx. [2]
fzcosx—sinx o v

[smx +Cos x]
= sinz+cosz —(sinO+cosO)
4 4
V22
2 2
=(\/§—1)units2 v
c) Determine the volume of revolution obtained when this area is rotated about the x-axis. [3]

T

ﬂﬂ4coszx—sin2xdx v

J
=JTJ:)4COS2X dx

=JT

[sin 2x 7 v
2
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Question 8

Use the identity cos26 =2cos” @ -1 to prove that cos(%x) = 1,1+020sx, Osx=<um.

a)

b)

[8 marks]

cos x = 2 cos’ (%x)—l v

cosx+1 5 (1
=Ccos | —x
2 2

cosx+1 1
=CoS| —X
el

v

Find a similar expression for sin(%x), Osx=sum.
o1
cosx =1-2sin Ex v
.o (1 I-cosx
sin” | —x | =
2

2
l1-cosx v

. (1
sinf —x | =

Hence show that jf (V1+cosx +y/1-cosx) dx = 22

\/Efo%cos(%x)+sin(%x) ax vV v
2sm(;x)_zcos(;x)f ,
(2sin(%)—2cos(%))—(2sin(0)—2cos(0))
-V2((v2-42)-(0-2))

22 v

-2

=42
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