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YEAR 12

ASSESSMENT TEST 1
TERM 4, 2014

VIATHEMATICS

Time Allowed — 90 Minutes
(Plus 5 minutes Reading Time)

(Question 1 2 3 4 Total

Integration a,b a,b b,e,d a,b

/7 /7 /10 /8 /32
Coord c a
Geometry

/8 /5 /13
Geometry C c

/8 /7 /15
Total
/15 /15 /15 /15 /60

s All questions may be attempted.

s All questions are of equal value.

s Department of Education approved calculators and templates are permitted.

¢ In every Question, show all relevant mathematical reasoning and/or calculations.
s Marks may not be awarded for careless or badly arranged work.

» No grid paper is to be used unless provided with the examination paper.

The answers to all questions are to be returned in separate bundles clearly labeled
Question 1, Question 2, Question 3, Question 4.

Each question must show (in the top right hand corner) your Candidate Number.



QUESTION 1 (15 Marks) Marks

(a) Find the following indefinite integrals
ORI ) T 1
(i) [a+tan’x)dx 2

(b)  The diagram below shows the graph of the function f(x) for 0 < x <3 where:

Fx) = V4-x* for0sx <2
4-2xfor2 <x <3
A
Y
Not to scale
0 x
A
(1) Find the coordinates of point A. 1
3
(i)  Evaluate the integral [ 7(x)dx. 3
0

(c) (1) Plot the points A(-2,2), B(-1,—-5) and C(6, —6) on a number plane. 1

(ii) Point P is the midpoint of AC. Write down the coordinates of P . 1

(iii)  Find the gradient of BP. 1

(iv)  Show that BP is perpendicular to AC. 1

(v)  Find the equation of the line BP. . 1

(vi)  Point P is the midpoint of BD. Find the coordinates of D. 1

(vii)  Is the quadrilateral ABCD a square? Justify your answer. 2
QUESTION 2 (15 Marks) START A NEW PAGE
(a) Evaluate the definite integrals. Give your answers in simplified exact form:

. C X+ 4x
dx 2
0 f .
Gi)  [e™ax 2
0

Question 2 continued over the page.
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Question 2 continued Marks

{b)  The graph below shows the distance of a stream from a particular length of road.

d A
60 ’\
Distance /
of stream
from
road
(km)

0 o 20 30 40 ¢
Length along road (km)

Use Simpson’s Rule with 5 function values to estimate the area of land between
stream and the 40 km section of road.

(c) In the diagram below £BCA = LCAF =90°, EG//C4 and AB= DE =EF .

Not to scale

1) Copy the diagram and show that ZCBD = ZAFD, giving reasons.
Let ZAFD = x°.

(1) Prove that AEGA = AEGF

(i1i)  Explain why £4ABD =2x ZCBD .
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QUESTION 3 (15 Marks) START A NEW PAGE Marks

(a) A tnangle is formed by joining the points 4(-1, —2), B(5,2) and C(7,—1) on the number
plane as shown in the diagram below.

y 4 Not to scale
B(5,2)

0 P
A(-1,2) XC‘(% -1y

(i) Find the length of AB. 1

(i) Find the equation of 4B, 2

(iii)  Find the area of A4BC. 2
(b) Find the equation of the curve that passes through the point A(1, 2) for which & = 2 . 3

dx  xfx
(c) Copy and complete the table below using exact values for the function
J(x)=+sinx.
X 0 z z z 2
6 3 2 3

f(x)=+/sinx

Use the trapezoidal rule with 5 function values to find an approximate value for the integral 4

2z

3
I= f ~sinx dx . Give your answer to 2 decimal places.

¢

Question 3 continued over the page.
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Question 3 continued Marks

(d) A garden bed is designed such that it is bounded by the functions:

x=4~y* y=x’, y=1and y=0, as shown in the diagram below.
Y y

Y ‘T Not to scale
4 y=t p
x=4—y
0
y=x
C %
Calculate the exact area of the garden bed. - 3

QUESTION 4 (15 Marks) START A NEW PAGE

(a) The diagram shows the graph of the function ¥ = x(x* —2) for x > 0.

Not to scale

k 4

Find the value of @, fora > 0, so that the two shaded regions have equal area. 3

Question 4 continued over the page.

Year 12 Mathematics Assessment Test | Term 4 2014 4



“

Question 4 continued

(s3] The diagram below shows the graphs of the functions:

4y=(x-1)* and y=(x-1)2for 0<x<1.

Ar Not to scale

: >
0 x

The area between these graphs is rotated through 360° about the y axis.

Find the volume of the resulting solid.

() ABCD is a square of side length 5em. M is the midpoint of AD.
CP is drawn perpendicular to BM.

4 B

P Not to scale

D C

(1) Copy the diagram and prove that AABM is similar to APCB.
(i)  Find the exact length of CP, giving reasons.
(i)  What type of triangle is ACDP ? Justify your answer.

End of Examination
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