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TRIAL EXAMINATION

Mathematics Extension 1

General e Reading Time — 10 minutes

Instructions , \orking Time — 2 hours
e \Write using black pen.
¢ Calculators approved by NESA may be used.
¢ A reference sheet is provided.

e For questions in Section II, show relevant mathematical
reasoning and/or calculations.

e Marks may not be awarded for careless work or illegible
writing.

e Begin each question on a new page.

Total Section | — 10 marks (pages 2-5)
%arks: e Attempt Questions 1 - 10

e Allow about 15 minutes for this section.

Section Il — 60 marks (pages 6-12)

o Attempt Questions 11 - 14
e Allow about 1 hour and 45 minutes for this section.



Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section.

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

1

What is the solution to |2x — 5| > 77

A —1<x<6
B. x<—-1lorx>6
C. 6<xx<1

D. x<—-6o0rx>1

The projection of u onto v is given by <—2> V.

i

What is the projection of u = 2i + 3j ontov = —i + 2j

e
1=

A. §(2£+3{')

B. —%(2£+3j)

Garrett, Dean, John L. and John T. sit at the kitchen bench in a row.
In how many ways can the two Johns sit together?

A. 12

B. 9

C. 6

D. 3



Consider the integral:

The substitution x = 3 sin 8 is applied.

Which of the following is obtained?

T
lj cosecOdo
3 0

TT
J. sec0d6
0
T
1 2
= cosecOdo
3 0
TT

2
lJ secOd o
3 0

How many distinct solutions are there to the equation sin3x + cosx = 0
for0 < x < 2m?

A.

W=

A. 3
B. 4
C.5
D. 6

Given that A is a non-zero constant, which of the following integrals is equal to
zero?

A. ffA cos™1(x) X sin(x) dx
B. ffA sin~1(x) x tan(x) dx
C. ffA tan~1(x) X cos(x) dx

D. ffA cos™1(x) X tan(x) dx



7 Which of the following graphs could be a solution to the differential equation:

%:x+2y

<

8 Given that x3 — 4x2 + ¢ = (x — 1)Q(x) + 3, where Q(x) is a polynomial, what is the
value of ¢?
A. 3
B. 4
C.5
D. 6



10

The vectors a and b have magnitudes of 4 and 7 respectively. Given that the angle

between a and b is 2?" and there exists a vector ¢ such that a + b = —c, what is the

magnitude of ¢ to the nearest whole number?

A. 10
B. 6
C.7
D. 8

Let g(x) be the inverse function of f(x). If we know that f(2) =4, f(3) = 2,
f'(3) =—-1and f'(2) = -2, what is the derivative of g(x) when x = 27?

A -1

B
C. 1
D



Section |l

60 marks

Attempt Questions 11-14

Allow about 1 hour and 45 minutes for this section.

Answer each question on a new page in the answer booklet.

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

Question 11 (15 marks) Start a NEW page.

(a) Find the inverse function of f(x) = i—i

(b) Solve cos 26 + cos 8 = 1 for 6¢[0,2r].

(c) Evaluate the following:

Sl

L 2sinx cos 3x dx

(d) Sketch y = 3sin™?

N R

(e) Ifzf = (T) and V= (g) are perpendicular, find the value of m.

Question 11 continues on page 7



Question 11 (continued)

(f) The roots of P(x) = 2x®> —3x* +x —6are a,f and y.

Find the value of:

i. a’By + aB?y + afy?.

i. a®+p%+y2

End of Question 11



Question 12 (15 marks) Start a NEW page.

(@) Ifsinx = % where x is acute, find the exact value of cos 2x.

(b) Find [ sin? 2x dx.

(c) By expressing 2 cos 8 —+/5sin 6 in terms of R cos(# + a) where, R > 0 and

0Sa£§,so|ve2cos@=x/§sin9—3for0£0£2n.

(d) Solve the differential equation:

dx

given % = —3 when x = -3.

Question 12 continues on page 9



Question 12 (continued)

(e) Solve — >1
3x+1

(f) Consider the region between the x — axis, y — axis, the line y = 10 and

the function y = —0—171nxT_1, as shown in the diagram below.

When the region is rotated about the y — axis, it forms the volume of the bell
of Hannah'’s clarinet.

Find the volume of the bell.

End of Question 12



Question 13 (15 marks) Start a NEW page.

(a) Find:

2 x p
,L x*+16

using the substitution of u = x2.

(b) Given that % = 23%2 and y = 1 when x = 0.

Find y as a function of x.

X

(c) Briar Hawks is the men’s varsity ice hockey team at Briar University.

The team has 12 players that make up four forward lines (3 players each)

and 6 players that make up the three defensive lines (2 players each).

The forward and defensive lines rotate time on the ice during the game.

(Note defensive players and offensive players never swap roles.)

i. In how many ways can the three defensive lines be made?

i. How many player combinations are possible on the ice?

Question 13 continues on page 11

-10-



Question 13 (continued)

(d) Prove by mathematical induction that the sum of the squares of the first 4

2n positive integers can be given by:

n(2n+1)(4n+1)

1242243244+ (2n)* = 3

(e) Anice hockey player, who is 200 cm tall with ice skates on, skates from 2
directly under a single overhead light mounted at a height of 10 m from
the ice. He skates at a constant rate of 3ms~! away from the light towards

the edge of the rink which is 30 m from his starting point.

10m

When the ice hockey player is x m from his starting point, is the ice hockey player or
the tip of his shadow moving more rapidly?

Justify your solution with calculations.

End of Question 13

-11-



Question 14 (15 marks) Start a NEW page.

(a) 25 boys are sitting around a circular table. What is the minimum number of 2
girls required so that when they join the boys around the table, at least 2

girls must be sitting together? Explain your solution.

(b) Consider the diagram below that shows two triangles OAB and BCD. 3
A
NOT TO SCALE
D
M
o C B

The point M lies on the point of intersection of 4B and CD.
The point C lies on OB such that OB = 40C.
04 is parallel to BD and |m| = 2|ﬁ))|.
Let 04 = gandﬁz b.
[CM|
Find 7—7

[}

Question 14 continues on page 13

-12-



Question 14 (continued)

(c) By considering (1 + x)19%0 + (1 + x)99 + (1 4+ x)°%® + -+ + (1 + x)2>°

or otherwise, show that:

(1000) N <999) N <998) - <950> _ (1001)
50 49 48 0/ \ 50

(d) The equation ax® + cx + d = 0 has a double root.

i. Showthat27ad? + 4c3 =0
i. Hence, and without the use of calculus methods, find the exact
values of the y — coordinates of the two stationary points on the

curve y = 3x3 — 4x + 1.

(e) Let x,y and z be non-zero vectors. Let a be the angle between x and y
and B be the angle between y and z, where a + 8 # g and a, 8 € (0, g).

If proj, x = u, show that:

cosa cosf

projz 1L = cos(a + B)

X proj, x

End of paper

13-
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