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TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Extension 1

General Instructions Total Marks: 70

s Reading time: 10 minutes
Section 1 (Pages 1 —5) 10 Marks
e Working time: 2 Hours

e Write using a black pen o Attempt Q1 - Q10

e NESA approved calculators may be used  * Allow about 15 minutes for this section

o Laminated reference sheets are provided

e Answer muitiple-choice questions by
completely colouring in the appropriate Section 2 (Pages 6-11) 60 marks
circle on your multiple-choice answer

e Attempt Q11 -Q16
sheet,

e  Allow about 1 hour and 45 minutes for

e Answer questions in the writing booklet this section
provided and show all relevant
mathematical reasoning and/or

calculations.



Section I

10 marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

Question 1

When the polynomial P(x)=x*+ax+2 is divided by x +1, the remainder is 2x+3. What is the

value of a?

A) 1
B) 2
Q) 0

D) 3

Question 2

A family of 6 adults and 4 children are randomly sitting around a circular table. What is the number of

possible seating arrangements if none of the children sit together ?

A) 14 400
B) 21 600
C) 43 200

D) 86 200

Examination continues next page...



Question 3

What is the value of “'C,+*C, +...+ *'C,,, + *"C,,?
A) 27
B) 2¥ -1
C) 16" -1
D) 16"

Question 4

The vector y has a magnitude of 6 units and makes an angle of 135° with the horizontal. Which of

the following represents the vector » 7

A) 3V2i+342j
B) —3v2i+3+2j
O 24Bi+23j

D) -243i+23;

Examination continues next page...



Question 5

A curve in the Cartesian plane is defined parametrically by the equations x = ¢* +¢ and y =¢* +2¢°.

The gradient of the tangent to the curveat f=11is
A) 2

1
B)—-2—
G 3

D) -

Question 6

sin (Ex)
What is the value of lim————=7

x=0 2x

A) 0

1
B) —
)4

C) 1

D) 4

Question 7

Which of the following is an expression for j

___.S:_dx?
J1-16x

A) 3sin”'(4x)+C
B) 3cos”' (4x)+C

C) %sin'](4x)+C

D) %cos'1 (4x)+C

Examination continues next page...
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Question 8

d’y,,

7 ¢
X

If y =sin(In x) , which is equal to

sin(In x) + cos(ln x)

2
X

A)

B) sin(In x) —2cos(ln x)

X

cos(ln x) —sin(In x)

x2

©

—sin(ln x) —cos(In x)

x2

D)

Question 9

The function f(x)=log, x’ has an inverse function g(x).What is the equation of the normal to

y = g(x) at the point (0, 1)?

1
A) y=§x—1
B) y:-}-x+1
3
C) y=-3x-1
D) y=-3x+1

FExamination continues next page...



Question 10

The differential equation which best represents the direction field given below is

A) Q_2x+y
dx xy
B) dy _2x-y
dx Xy
o Q=2x—y
dx x+y
D) Q=2x—y
dx  x-y

Examination continues next page...



Section 11

60 marks
Attempt Questions 11 - 16
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (10 marks) Start a new writing page

44 x

2x

21 2

a) Solve

11
b) Find the coefficient of »* in the expansion of [2::3 —-—Z—J _ 2

¢) Consider the polynomial P(x)=x" —3x* —6x* + 28x —24 . It is known that P(x) has a

triple rootat x =« .

1) By using differentiation, find the value of ¢ . 2

ii) Hence express P(x) as the product of linear factors. |

dx,using the substitution x = u* -1 3

x
N

3
d) Evaluate j
[H]

Examination continues next page...



Question 12 (10 marks) Start a new writing page

a) i) Express J12sinx+2cosx in the form Rsin(x—-a) where R>0 and 0<a <2x

ii) Hence, or otherwise, solve v12sinx+2cosx=2for 0<x <27

b) A freshly baked cake is cooling in a room of constant temperature of 20°C . At time

. . . . d
t minutes, its temperature T decreases according to the equation _a% =—k(T-20)

where £ is a positive constant.

The initial temperature of the cake is 150°C and it cools to 100°C after 15 minutes.

i) Show that 7 =20+ Ae™* where A is a constant is a solution to this equation.
i) Find the values 4 and &, giving & correct to 3 decimal places.

iii) How long will it take for the cake to cool to 25°C?

(Use the value of % obtained in the previous part)

Examination continues next page...



Question 13 (10 marks) Start a new writing page

a) A tank in the shape of a cone is filled with water, which is leaking out from the bottom ata .3

rate of 1.5 litres per minute.

Gm

il.& L/min

The volume of water in the tank is given by V = %n'rzh , where £ is the height in metres and »

is the radius in metres.
Find the rate at which the water level is falling when the height of the water is 1 metre.

[Note: 1n = 1000L]

b) Find the volume formed when the region between the curve y =tan™ x and the lines

y=x,y= Z and y= E, is rotated around the y - axis, correct to 2 decimal places.

Not To Scale

_________

.I;]h w5

¢) i) Use mathematical induction to prove

4(13 +22 43+ 4 n3) =n'*(n +1)2 for all positive integers 7 .

(13’+23 +33+...+n3}

i) Hence, find the value of lim

h— @

n4

Examination continues next page...
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Question 14 (10 marks) Start a new writing page

t-8 3
a) Consider the vectors p = [6 J and g = [%J . What are the possible values of ¢ so that

p and g are parallel?

b) ABCDEF is a regular hexagon. Let 4B = U, BC = v and CD= w. G1is the midpoint of
CD. M is the midpoint of 4D .

E D
G
F M C
A B
Find:
i) AG in terms of u, v and w .
ii) Hence, find MG in terms of u and v.

¢) In the diagram, OABC is a rectangle in which OA4 = % i and oC = J - P isapoint on OA4

such that OP = Ai for some scalar parameter A. Use vector methods, and the fact that

ZCPB=90°, to show that 24* —51 +2 =0, and hence find any values of 1.

c : B

4

Examination continues next page...



Question 15 (10 marks) Start a new writing page

a)

b)

Given that y = e~ satisfies the second order differential equation y+ky" =0, find

the value of k.

Consider the differential equation % = xsec y . Find the solution that has a

y —intercept of %, expressing your answer in the form y = f(x).

¢

A rabbit population grows according to the logistic equation ar =0.1P| 1~ i ,
dt 20 000

where P is the number of rabbits after # months. The initial population is 1000.

20 000 1 1

i) Showthat ————~ =—4  ~
P(20 000—P) P 20 000—P

0.1¢
] and hence show that P = %
194-¢™

ii) Solve d—P=O.1P 1- r
dt 20 000

iii) Find the population of rabbits after seven months.

Examination continues next page...
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Question 16 (10 marks) Start a new writing page

a) Consider the function f(x)=2sin”’ [gj +§ . Find the domain and range of £(x).

sin@ +sin 38 +sin 58

b} i) Show that = tan 38
cosd +cos 36 +cos 58
ii) Hence, solve sin 0 +5in 30 + 5in 50 =1 where 0027
cosd +cos38 +cos58

¢) A stone is projected from Owith velocity V' at an angle « above the horizontal.
A straight road goes through O at an angle & above the horizontal, where 8 <a .
The stone strikes the road at R . Air resistance is to be ignored and the acceleration
due to gravity is g m/ s>,

¥
A
Natio Scale

2

" g . . . 4
i) Given that the equations of motion of the stone are x =vfcosa,y =visina - gT,
gx’sec’ o
show that the cartesian equation for the motion is y = xtana R
v

ii) If R is the point (x, y) express x and y in terms of RO and 6.
Hence show that the range RO of the stone up the road is given by

2 . _
RO= 2v” cosasin(a —6)

gcos’ @

iti) Find an expression for o« when RO is a maximum.

End of Examination.
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