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TRIAL HIGHER SCHOOL CERTIFICATE

EXAMINATION

Mathematics Extension 1

General Instructions

e Reading Time — 5 minutes

e Working time — 2 hours

e Write using black or blue pen
Black pen is preferred

e Board-approved calculators may
be used

e A table of standard integrals is
provided at the back of this paper

e In Questions 11 — 14, show
relevant mathematical reasoning
and/or calculations

Total marks — 70

Section| |Pages3-5

10 Marks

e Attempt Questions 1 - 10
e Answer on the Multiple Choice answer sheet provided
e Allow about 15 minutes for this section

60 Marks

Section Il | Pages6-9

e Attempt Questions 11 — 14

e Answer on the blank paper provided

e Begin a new page for each question

e Allow about 1 hour and 45 minutes for this section
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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. A committee of six is to be formed from seven women and nine men. Find the number of
committees possible if exactly two members of the committee are to be men.

(A) 1260
(B) 2646
(C) 36036
(D) 60480

2. Inthe diagram below Z/BAC =34° and ZADE =85°. What is the size of angle ZACB?

(A  O1°
(B)  56°
(C) 61°
(D) 60°

X

dx .

2x

3. Use the substitution u=e¢* to determine which of the following is an expression for Jl
+e

(A) tan(e*)+C

(B) tan(e™)+C

-1

C ——+C
© 2(1+ex)2Jr

D < _c
®) (1+ex)2+



4. The radius of a spherical balloon is increasing at the rate of 2 cm/s. The rate at which the volume
of the balloon is increasing when the radius is 10 cm is :

(A)
(B)
(©)
(D)

2007 cm®/s
40077 cm®/s
800z cm®/s

1007 cm®/s

5. A stone is thrown vertically upwards with a speed of 21 m/s. How long is the stone in the air
before it reaches its maximum height? (Assume acceleration due to gravity is 10 m/s2.)

(A)
(B)
(©)
(D)

425

0.48s

0.95s

2.1s

6. The polynomial equation f (x) =x>+x—1 has aroot near x=0.5. Using this as the initial

approximation, determine another approximation (correct to four decimal places) to the root using
one application of Newton’s method.

(A)
(B)
(©)
(D)

7. If y=sin1(3j,then Y _
X

(A)

(B)

(©)

(D)

x=0.7141
x=0.7142
x=0.7143

x=0.7144

dx
__—a
Jx?-a?
__a
. —a
Xy x% —a?

a
Xy x% —a?
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8. What is the value of " *C, ?
k=1

(A) 1048574
(B) 1048575
(C) 1048576

(D) 1048577

9. Giventhat a, b and c are the roots of the equation x* —3x*+mx+24 =0, and that —a and —b
are the roots of the equation x*+nx—6=0 , then the value of n is:

A 1
B) -1
© 7
o) 7

o . 6n°+an*+bn®-n
10. Thesum 1% +2%+3* +4* +...+n* is given by the expression :

30
The value of a—b is:
(A) 25
(B) 25
€ -5
b) 5




Section |11

Total 60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer all questions, starting each question on a new page.
In Questions 11-14, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Marks
2
(@) Solve ——<3. 3
X—5
(b) Sketch the function f (x)=zcos™ (g} , clearly indicating the domain and range of 3

the function.

(c) The velocity of a particle when x m from the origin is given by v* = x%e¥ + 4. 2

Find the acceleration of the particle when x=1.
(d) Find the general solution to the equation J3tan6+1=0 . )

lim 5x+sin3x 9
XxX—>0  2x '

(e) Find the value of
(f) Inthe diagram, AOB is the diameter of
the circle with centreat O. TC isa
tangent to the circle at the point C such

that AC bisects ZTAB. Copy the
diagram onto your writing paper.

Prove that AT is perpendicularto TC.

End of Question 11

~6~



Question 12 (15 marks) Marks

(a) By considering the derivative of In(tanx), find _[cosec 2xdx.

3
2 10
(b) In the expansion of (x+—2] , find the coefficient of x. 3
X
(c) P(4p,2p®) and Q(4q,2q*) are two variable points on the parabola x* =8y . The
tangents at P and Q intersect at the point T .
(i)  Derive the equation of the tangent at P . 1
(if)  Hence, show that the point T has the coordinates (2(p+q),2pq). 2
(iii)  Giventhat p®+q® =10, determine the cartesian equation of the locus of T . 2
H a2 2 2
(d) Find J'(sm X+2c0s® X+3tan” x)dx . )
(e) Prove that tan™(x+1)+cot™ x = tan*l(—x2 - x—1) for x>0. 5

End of Question 12



Question 13 (15 marks)

(@) The growth rate per month of the number N of birds on a property during a drought

is —20% of the excess of the bird population over 1000.

(i)  Express the information in the form of a differential equation and show that

N =1000+ Ae™®*" (where t is the time in months) is a solution to this

differential equation.

(i) Given that initially there are 8000 birds on the property, find the amount of

time that will elapse before the population is reduced to half.

(b) Ansett Airlines offer two options on all flights for their meal service — chicken or
beef (vegetarians choose not to fly with Ansett). If 60% of the time Ansett
passengers select the chicken dish, what is the probability that out of 7 randomly

selected passengers at least 2 will select chicken for their meal?

(c) An iPhone is thrown from the top of a building, 6 metres high, with an initial velocity

of 8 m/s at an angle of 30° to the horizon.

(i)  Using 10 m/s® for acceleration due to gravity, derive the horizontal and

vertical equations of motion for the iPhone.

(i)  Determine the greatest height of the iPhone above ground level.

(iii)  Find the velocity and direction of the iPhone’s path after 1 second.

(d) Prove the following statement is true by mathematical induction for all integers n>1.

S r(r)=(n+1) -1

r=1

End of Question 13

Marks



Question 14 (15 marks) Marks

(@) A particle moves in a straight line with simple harmonic motion. At time t seconds,

its displacement x metres from a fixed point O, is given by x = 2+5sin(3t+%j.

(i)  Show that X=-9(x—-2) . 1
(i)  Determine the maximum speed of the particle and its displacement at this )
time.

(b) How many different arrangements of the word MAMMOTH can be made if only five

2
letters are used?
(c) Use the substitution u® = x+1 to find the volume of the solid formed by rotating the 4
X — . i
area bounded by the curve y =———, the x axis and the lines x=3 and x=8
Y ¢ VX+1
about the x axis. Express your answer in exact form.
(d) Use the expansion of (1+x)" to prove that 3
n+(-1)" -1)"
#:lncl_lncz +...+uncn_l_
n+1 2 3 n
(e) Giventhat f(x)=Ax®+Bx*+Cx+D is afunction with a double zero at x=1, and 3

with a minimum value of —4 when x=-1, find the values of A, B, C and D.

End of paper
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