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MATHEMATICS
YEAR 11 Preliminary Course

ASSESSMENT TASK 3
2017

-Reading time : 5 minutes

Writing time : 60 minutes
Total marks : 60

Topics:

Basic Arithmetic and Algebra, Plane Geometry, Real Functions,

Trigonometric Ratios, The Linear Function,

Introductory Calculus: Tangent to a curve, differentiation of a function.

‘General Instructions:

There are four (4) questions which are of equal value.
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 your student number clearly at the top of each question and clearly number each
question.

Write using a black or blue pen.
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QUESTION 1 » . MARKS
a) Bvaluate (8.315x10°)+(2.5x107°) answering in scientific notation. 1
b) Fully factorise 4m —4n —m* +mn . 1
c) Solve (x+2)*-25=0 2
4 .
d) If =a+bJ/3 find the values of a and b. 2
2-3
e) Given that sin@ = 1—53- and tané <0, what is the exact value of cos@? 2
f} State the domain and range of the following function 2
y=~9-x

g) Find the value of the pronumeral in each case
i .
- :

62°

11) ' 2

h) The curve y =ax® - 6x +3 has a stationary point at x=1. 2
What is the value of a?
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QUESTION 2 - MARKS

a) Solve 2% = L

4

b) Differentiate the following;

) Ji—x | | 1

iy X 2
3-x

x+1 x=3
c) Given f(x)=<x*+2x-1 —l<x<3}, 2

3F x<~1

find the value of  f(2) + £(-2) — £ (6).

d) Find the equation of the tangent to the curve y =3x* —x* at x=—1. 3
e) Solve |8 - Zm,! <70 2
(I1+tan*f)cotd = tan 0 , 3

f) Show that :
‘ cosec’d
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QUESTION 3 MARKS
a) The diagram below shows AABC with the vertices A(-4,-3), B(6,-3)and C(4,1).

NOT TO SCALE Y4
C 4,1

A
v
o

A (-4,-3) - B (6,-3)
A4
1) Find the gradient of the interval BC. 1
1)  Prove A, B and C are the vertices of a right-angled triangle. 1
iii}  Find the distance BC in exact form. 1
1v)  Find the size of ZCABto the nearest minute. 2
v) . Show that the coordinates of M, the midpoint of AB are (1,-3). 1
vi)  Hence, show that the equation of the circle with diameter AB is 2

x4+ - 2x+6y-15=0

b) Find the derivative of y=(3x" + D(4- x)* , expressing your
answer in factorised form. 2

¢) Given f(x)=x"+4, g(x)=x—x" and h(x)= f(x)xg(x),

show that A(x)is an odd function. 1
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QUESTION 3 (continued) MARKS
d)

In the figure above, triangles ACB and APO are equilateral.

i) Copy this diagram onto your answer sheet and label all information given.

11) Explain why £ZBAO = /PAC. 1
(Hint: Let ZOAC=x)

i)  Prove AAOB = AAPC. 2

iv)  Hence, prove OB = CP. 1
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QUESTION 4 MARKS
a) Differentiate y =5x"+1 from first principles. 2
b) Draw a neat sketch showing the region on the number plane where the 2

inequalities y <x*—4x+3 and y<x+3 hold simultaneously.

¢) Consider the curve y=x*—12x* + 36x.

i) Find any stationary points. 2

11) Determine the nature of the stationary points. ' 1

d) A triangular section of rainforest is to be designated for a species count.
‘The shape is represented below by AAOB . The bearing of landmark A

from landmark O is 248" and is 24km in distance. The distance from
landmark A to B is 40km and from landmark B to O is 35km.

North

248°T NOT TO SCALE

1) Showthat Z4OB is 83°. : ' 1
if) Hence, calculate the area of this section of the rainforest. 1

iil) What is the bearing of landmark O from landmark B? 2
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QUESTION 4 (continued) MARKS

€)

In the diagram above, 4BCD is the cross section of a rectangular block
which has been placed against a wall. The block is 10cm long and 6¢m wide.

The outermost edge (indicated by the point D in the diagram) of the block is Scm

above the ground.
1) Provethat AEAD is similar to AFBA 2

1i) At what height does the block touch the wall (indicated 2
by the point B in the diagram)?
Give your answer in simplest surd form.

THE END
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