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2008 2unit Mathematics Half Yearly
Total marks — 84

Attempt Questions 1- 7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

(e}

H

V4172 3.9

T

Evaluate to 2 significant figures —

Find the primitive of x* —2x+5
Factorise 8a’ +1.

sin@ —sin” @
Provethat —— =tand

cos’

A parabola satisfies all the following conditions.

1. It is concave up;
il. the focal length is one unit
iii. the directrix has equation y =1

Draw a possible diagram to show this information AND give a possible equation.

6.
Write 1 +4 +7 + ... + 19 as an expression in the form E ......
n=0

Marks



Question 2 (12 marks) Use a SEPARATE booklet.
(a) In the diagram, the line 4B cuts the y-axis at the point 4 (0, 3) and passes
' through the point B (4, 5). A perpendicular is dropped from & to meet the x- Marks
axis at C (4, 0).

Copy or trace the diagram into your working booklet.

A

y
Diagram
not to
scale
0 4 x
(i)  Calculate the length of the interval AB. 1
1
(i1)  Find the gradient of the line 4B.
(i)  Show that the equation of the line AB is x 2y +6=10 L
(iv)  Find the equation of the line which is perpendicular to 4B and which 2
passes through C.
. 2
(V) Calculate the perpendicular distance from C to AB.
(vi)  Find the area of the triangle ABC. I
(b)
e
12cm
8 cm
A 5]
In the diagram AB = 8cm and radius of the circle is12em.
(i)  Show that Z40B =39to the nearest degree. 2
(i)  Find the area of the triangle, correct to the nearestcm’ . 9

2



Question 3 (12 marks) Use a SEPARATE writing booklet.

Marks
(a) Differentiate with respect to x .
¢y (x* =1)°
2
(ii) 4x* 2
x+3
4 3
® @) Find [24 g
x
(i) a 3
J.(Zx +3)dx =0, find value(s) of a
1
{c) Find the values of k for which the quadratic equation 2

kx? — 8k + k =0 has real roots.



Question 4 (12 marks) Use a SEPARATE writing booklet.

{(a) Explain (DO NOT FIND) how you can show that y =5x—16 isa
tangent to the parabola  y = x* - 3x.

(by  Allia puts $100 into a fund at the end of each month, which eamns
7.2% interest per annum compounded monthly.

Calculate the amount she will receive if she takes her investment out at
the end of 5 years.

(©) The gradient of a curve is given by j—y =3x? ~ 6x—9.and the curve
%

passes through the point (1,-2).
(i) Show the equation of the curveis y=x" =3x* —9x+9.

(i) Find the co-ordinates of the stationary points and determine
their nature.

(i) Find the co-ordinates of the point of inflexion

(iv) Sketch the curve of y = x* ~3x* —9x +9.
for the domain -2 <x<4.

Marks



Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) The graph below represents y =v16~x" ,

(b)

()

(i)

(iif)

(iv)

(iD)

0<x<4

Copy and complete the tablé in your writing booklet. Leave answers

to three decimal places.

X

0

2 3 4

y

4

3.464

4
Use Simpson’s rule with five function values to estimate _[ V16—x* dx.
0

4
Find the exact value of J\/IG— x* dx interms of .
0

Hence, use the answers to parts (ii) and (iii) to approximate the value

of mto 2 decimal places.

What is the condition for a geometric series to have a limiting sum?

The limiting sum of a geometric series is 20.
What might the series be? (Give two possible answers).

Question 5 continued over the page

Marks



(c)  Max was given this question to answer.

“ Find the area bounded by the curve y= x”and the x-axis
between x = -1 and x= 2.

e

A

This was his solution;

jxadx = [f—} line 1
4 -1
=Fi} {(“1)4] line 2
4 4

=03 3— units® line3

Explain fully any errors made and find the actual area showing all working

Marks



Question 6 (12 marks) Use a SEPARATE writing booklet. Marks

(a) Find the volume of the solid formed when the area bounded 3
by the parabola y = 4— x* and the x-axis is rotated about the y-axis.

(b) y 2
y=f '(x) NOT TO SCALE
,,—*\/ .
y 2 3 p 5 6 X

The above diagram shows a sketch of the gradient function of y = f(x).
In your writing booklet, draw a sketch of the function y = f(x) given
that /(0)=0.

(c) The eight and fourteenth term of an arithmetic series. are ~25 and-—-49.

(i)  Find the 1% term and the common difference. 2

(ii)  Find the sum of the first fourteen terms. 1

(d) The sketch below represents the curve y=+/4—x and the line y = J3x.

(x]
y
3
2 A
1
B
2 -1 & 1 2 3 4 5 X
g
-2
@) Show that the point of intersection 4 = (1, J3 ) : 1
(i)  Hence, find the exact area bounded by OAB and the x axis . 3



Question 7 (12 marks) Use a SEPARATE writing booklet. Marks

(2)

Solve sin:"x:%for 0° < x £360°. 2

(b) Statistics have shown that the population of a particular town

(c)

was decreasing in such a way that at the end of each year the population could
be determined as follows.

“10% of the population moved out at the end of the year and 500 people moved
in during the year.”

At the beginning of 2000, before the 10% moved out, the population of the
town 10 000.

(1) Show that at the end of 2002 the population of the town was: 2
10 000(0.9)> + 500(1 + 0.9 + 0.9%).

(ii)  This trend continued indefinitely. Find the population of the town at 2
the end of the year 2019 (Le. at the end of the 20" year).

The diagram shows a cone in a sphere.
The vertex of the cone is at the centre of the sphere.
The radius of the sphere is 12¢m.

(i) Show that the volume V of the cone is 2
y =2 44h-#) ~__
(ii) Find the maximum volume of the cone in exact form. 4

END OF PAPER




STANDARD INTEGRALS

I i )
x" dx =——x"" nx-1; x#0,ifn<0
J o1

B!

—dx =lnx, x>0

Jx

e™ dx —e™, a#0

3 [ .

cosax dx =—sinax, a#0
d a

[ . 1

sinax dx =——cosax, a0
J a

sec” ax dx =—tanax, a#0
R a

3 1

secaxtanax dx =-—secax, a#0
. a

"1 1, .

— dx =—tan” =, a#0

Ja +x a a

"1

AN

. X
=sin —, a>0, —a<x<a
a

dx
dx :1n(x+\fx2—a2), x>a>0

at—x*
-
[ \,l'.xz "‘a2
¥ 1
— X :ln(x+\/x2+a2)
o \.'x?’ +(12

NOTE: mx=log,x, x>0
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