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MATHEMATICS

YEAR 11

Assessment Task 3

2020

Reading time : 5 minutes

Writing time : 60 minutes

Total marks : 60

Topics: All Year 11 Preliminary Course Contents.

General Instructions:

e There are four (4) questions which are of equal value.

e Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged work or incomplete
working.

Start each question on a new page.

Write on one side of the paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write using a black or blue pen.

e White-out or correction tape is NOT to be used.
e A correct answer without working will be awarded a maximum of 1 mark.
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Question 1
a) Find the exact value of cos225°.
b) Expand and simplify the expression (x—5)(2x” —3x+4).
¢) Factorise 2x* —7x—4.
d) Use the first principles method to find the derivative function of f(x)=x"—5x+2.

e) Solve for x and sketch the solution on a number line: 2(—3x+4)>2x—8.

f) If f(x)=x"+6x"-2x"+x-3,find f'(-2).

2 -3 4
g) Using index laws, simplify: (%j +(;—2j

h) Find the derivative function of: y =3(4—5x)°.

1) Find the value of £ for which the table represents a discrete probability distribution.

x 0 1 2 3 4

P(X=x) | — _




Question 2

a)

b)

d)

. . 5 . . .
Determine the domain and range of y = 3 Write your answer using interval notation.
x —

Solve for x: 3** —=7x3*+12=0.

The height /4, in metres, of a ball thrown from a cliff can be modelled by the
function with the rule A(r) =20+15¢—5¢>, where ¢ > 0 is the time measured in seconds.

1) Find the initial height of the ball.
i1) Find the time at which the ball hits the ground.
ii1) When will the ball reach a height of 30 m?

iv) When will the ball again be at a height of 20 m?

Sketch y =log, (x—3).

A door prize winner is to be selected by randomly choosing a letter from the word PRIZE
and a number between 1 and 9 inclusive. What is the probability that the winning
door prize will have a vowel and an odd number?

=3 at the point A(1,-1).

Find the equation of the normal to the curve y = 2x



Question 3

a) Prove cot@+tan@ =cosecHsech.

b) Find all values of €, where 0° <8 <360° for which secf = V2

c¢) Consider the function f(x)= (xz —1)(x2 —4).
1) Sketch y = f(x), showing the intercepts.

i1) Hence, solve f(x)>0.

d) The random variable has the following probability distribution.

x 0 1 2 3 4

p(X=x) | 0.1 0.3 0.3 0.1 0.2

i) Find the expected value E(X).

ii) Find Var(X).

e) Solve the following equation for x: log, (x+4)+log,(x—1)—log,(x+2)=2

) Solve forx: 1=cosx+sin’x for —r<x<r.



Question 4

a) Differentiate y =x’e ™"

b) Sketch y =-2+¢ ", showing all key features including the intercepts.

c) Tracey walks 10 km in the direction N70°E. Lesley starts from the same point and walks
24 km in the direction 340°T.

20°

24km\ g0

10 km

20° 20°

1) What is the distance between Tracey and Lesley?
i1) What is the true bearing of Tracey from Lesley, correct to the nearest degree?

i11) How far east of Tracey is Lesley, correct to the nearest km?



d) Find the exact perimeter of the shaded region below.

(7

e) There are 650 tickets sold in a raffle. The winning ticket is drawn and then the ticket for
second prize is drawn, without replacing the winning ticket. If you buy 20 tickets, find the
probability that you win at least one prize.

f) The angle of elevation of a tower OR of height 80 metres of a point Y due east of it is 45°

From another point X, the bearing of the tower is 030° and the angle of elevation is 28".
The points X, Y and R are on the same level ground.

g

80m

R 45°

Y
(due east)

o

X

1) Show that ZXRY =120".

i1) Find an expression for XR

i11) Hence, find the distance between X and Y, giving your answer to the nearest metre.

The End.
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Question 4

1 mark was awarded for either
finding both u’ and ¢ correctly OR
correctly using the product rule

(El) y — x3e—5x+2
Let u=x v = g O%*2
w =3x%2 v = _—Fe+2

y' =uv' +vi

—5x3e

x26—5x+2(3 o Sx)

x3 (_58—5x+2) + e—5x+2(3x2)

—hx+Z + 3x26—5x+2

(b)
\ |
2‘
yv=2+e* \
\
4
!
—In2%
in2 | X
\\ ¥
NB
y=-2
=2

1 mark was awarded finding and
labelling two of the three main features
(x-intercept, y-intercept, asymptote)

(c) Let L and 7T be the final positions of Lesley and Tracey respectively.

(1) By Pythagoras’ Theorem
LT? = 10% + 242

LT = /102 + 242

= 26 km



(i) 8 = tan~1 =2

= 23°

~The required bearing is 180° — 23° — 20° = 137°

(i11) Let Lesley be x km west and Tracey be y km east of the initial position. Then
cos70° = = and cos20° =<
24 10

x=24cos70° and y = 10cos20°

=~ The required distance is x +y = 20 km

(d) The shaded area is bounded by two minor arcs and two line segments of length 8 cm.
The larger circle has radius 8 + 8 = 16 cm, and the smaller circle has radius 8 cm.

-~ The perimeter is

2L % 2m(16) + 8+ 8 + = x 2m(8) = 22X + 16 .cm
360 360 3

Note: We used the arc length formula £ = 3% X 2mr.

(e)
1# prize 20 prize
i Win P(at least one prize)
649
= 1 — P(neither first nor second prize)
20 Win
50 o =1 — P(1* ticket loses) X P(2™ ticket loses)
849 Lose
. — 1 530, 629
20 Win - 650 ~ 649
630 649

550 Lose ~ 0.06 (2d.p.)

629

649 Lose



(®) (1) By corresponding angles on parallel lines and angles at a point

N
LXRY = 360° —150° — 90°
15(}}; Y
N = 120°
F Y /
/f"
/ Relevant geometrical reasoning was
3{7 required for 1 mark, e.g. corresponding
/ angles on parallel lines.
X
.. o _ 8O
(i) tan28° = =
80
~ AR = tan 28°

80
tan 45°

(11) Similarly, RY = = 80

By the cosine rule in AXRY we have

2
Xy?2 =( 80 ) +802—2><( 80 )x80><cos120°
tan 28° tan 28°
— 41074.2944...

~ XY = 41074.2944 ...

= 203 m (necarcst metre)





