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DIRECTIONS TO CANDIDATE

» Attempt all questions.
e Start each new question in a new booklet.

»  Show all necessary working otherwise full marks may not be awarded

e  Marks may be deducted for careless or badly arranged work.
» All questions are of -equal value.

» Approved calculators may be used.

= Wiite your name on. this paper.

o Atable of standard integrals is provided on the back page.

Question I (10 marks)  {Sfarta few ‘boolﬂet)

a.

Factorise fully:
i 427

il a®~n*+3a+3n

Solve the following:
i 2 +5 =

i (x-3)=16

Find the exact value of t+% given f=3— NG

Question 2 (10 marks) . (Start a new booklet)

A(—13), B(=3,-2), C(:1) and Drare the verticss 6f &
paralielogram with AC as diagonal,

i

it.

iii.

iv.

vi.

vii.

Plot the points and write dowa the coordinates of D

Find the length of BC
Show that the gradient of BC is é—

Show that the equation of the line BC isx—5y~7=0
Find the perpendicular distance from 4 to BC

State the definition of a parallelogram and use it to
determine the equation of 4D.

Find the atea of the parallelogram ABCD
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T Qurestion 3 (0 marks) {Start-amew booklet) ﬁ@mﬁdﬁmsf (.Sfa S TR 5y

i Below is'the graph of y = f(x)for —2<x<4 2 a. The gradient of a curve is given by —Zl =3x% ~6x—9
e

|
y4 ;

? I The curve passes through the point (1,~2), show that 1
: the equation of the curve is y=x° =3x> —9x 49

: i Find the coordinates of the stationary points and 3
determine their nature. .

T

| iti.  Find the coordinates of the point of inflexion. 2
|

i iv. Sketch the curve, make sure you show its 2

| ' stationary points, point of inflexion and ‘y-intercept.

\

4 | .

- C 3 b. The limiting sum 6f a geometric series is 30. 2
! Give a possible example of a geometric series

that fits these conditions.

Use two applications of the Trapezoidal Rule to approximate the area
ericlosed by the curve, the x axis and the lines x=04and x =4

Question 5 (10 marks)  (Start a new booklet)

b. Differentiate :

‘ a. Consider the curve y=2+¢".
_ i y=e? 1 - ‘

‘ . i Find the equation of the tangent to the curve at the 2

i )= D™ 3 point when x=0 |
c. Bricks are stacked in a pile such that there are 20 bricks on e ; P
the top row, 21 on thé next, 22 on the next, and so on until g < 1i. ‘Without the use of calcules skeich the curve y =2+¢*. 3
245 bricks in total are in the pile. : On your graph also show the tangent at x =0, clearly
showing its x and y intercepts.
L How many rows are there? 3
i How many bricks are in the bottom row? 1 i1, Find the area of the region between the curve 3
- y=2+¢" and the tangent, from x=0g to x=0,

"whe;e a is the point of intersection of the tangent
and the x-axis. :




Question 6. (10 marks)  (Start a new booklel)

] : : £ o2 (N2
b. The diagram below shows the graph of y=x* and y =(x—2) 2 o The area betweei cach loop of thé curve = g(») and

the y-axis is shown on the diagram below.

! Use this information to find the value of:

, s
: i [eOydy
. ) N '
4 2 0 2 4 ' p
i [P
| e 2
‘ ~ i [ eldy
Fiona needs to calculate the area enclosed by the two curves and the x-axis. ’ o ) ‘
Explain how she would go about this, include any definite integrals she would . b. In the figure, ABCD is a parallelogram. CD is produced 4
need to evaluate in your explanation. DO NOT DO THE CALCULATION. tzléif’Dthat AE=EDandis AB|BD. Let £ AED =x and
. =y,
< .vB 4
‘ c D E

i Copy the diagram and mark on all the data.

ii. Prove that A DBC is isosceles.

1, .
c. The curve y=— is rotated about the x-axis between
X

x=1and x=2. Use Simpson’s Rule with three function
! values to estimate the volume of the solid formed.




o Question 7 ({U n@iKs)  (Start 2 new DooKlet)

’ Question 8~ ([Umarks)  (Start a new booklet)
a. Below are four intepral statements. Select the correct 1 i a . Differenti s
statement needed to answer the following problem. ’ - L iierentiate y = (e” +1)

I Eydy I ﬂj:yzdy L L“x e V. # I:xzdx ii. Hence evaluate EZOe*(e"{-l)"dx

, b. Asoft drink company is designing a drink can to hold 500 ml,
Find the volume generated when y = x is rotated about the y-axis in the shape of a closed cylinder.

between y =0and y=4.

capacity = 500 m_l

b. A woman borrows $20 000 at 18% p.a. reducible interest, C C
and pays it off in equal monthly instalments.

The metal used on the side of the can will cost

i Express the interest rate as a monthly rate in 1 ; .
decimal form. - I 2 cents/ 100 cm? . The metal used on the top and bottom

e . . ‘ 6f the can will cost twice as much.

ii. Show that the amotnt she owes at the end of the 1 - T Let the fadins of the éan be r cm and the height be / cm.

second month is

4, =20000(1.015)* —1.015M ~ M i Show that the total area of metal needed to make
the can is given by
where M is the monthly repayment.
‘ 4=1000 o
iti. Write an expression of 4,, the amount owed 1 r &
aftér » months. " L . .
1. If C is the cost (in cents) of making the can, show that:
iv. Find the amotmt of the monthly repayment if she 3
repays the loan in 5 years. (: C C =0.02(4m* + 1000)
»
ifi. Find the dimensions of the can so as to minimise
the cost.
c. Find the volume of the solid formed when y =¢*isrotated =~ 3
about the x-axis, from x =0to x=2. Leave your answer in
exact form. "
END OF PAPER
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