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QUESTION 1 (12 marks)

s 1
(a) Differentiate i) ¥= 3x™ - —
X

0 )= (2- 4x)

I e <
Y= 7

(b) If%z 12x*+1 and y=10 when x=1, find y when x= 2

mi 2

(c) Find the value of m if J (2x) dx = 16

"

QUESTION 2 (12 marks) START A NEW PAGE

(a) For the curve y = 2x° - 3x* - 36x+ 2

i.} find the coordinates of any stationary points and determine their nature
ii.) find any points of inflexion

ifi.) sketch the curve

iv.) state the domain for which this curve is decreasing

(by If & and § are the roots of the equation 2x* - 8x- 25= 0
find i) ¢+
i) af

iii) %+ f°

(2]

4]

[2]

(2]



QUESTION 3 (12 marks) START ANEW PAGE

(a) A box , open at the top, is to be made from cardboard.
The base of the box is a square of side x cm and its height is y cm, as shown in the diagram.

{ i) If the volume of the box is 32 cm?, m
32

: show that ¥ = i—z-

i

! if) Show that the area of cardboard needed will be

| y om | . 128

! givenby A= x"+ —cm (1]

x
: jii)y  Find the dimensions of the box if this area is
Jmm—— - to be a minimum. [4]
X cm

X cm . 5
(b) A parabola T has equation x° = 4(2- y).

Write this equation in the form (x- A)* = 4a(y~ k) and hence find the coordinates

of its vertex and focus 21
Draw a sketch of T, clearly indicating the coordinates of the vertex and focus 1]
Find the equation of the normal to the parabola T at the point (2,1) [3]

QUESTION 4 (12 marks) START A NEW PAGE

Find i J ﬂ dx 3

(a) Find 1) 2 3]
i Vaxr3 ax - - [3]

(b) Sketch the continuous curve ¥ = f(x) having all the following properties [3]

fE3=12, f(3)=-6, f(O)=6
and  F(-3)=F3)=0
and [(x)<0for ~3<x<3, (x>0 forx>3o0rx<-3
and fF(x)<0for x<0, f{(x)> 0 for x> 0

(¢) i) Express x* + 4x- 12 inthe form (x+ B)>+ C [1]
1. Hence or otherwise, state the minimum value of x* + 4x - 12 and where it occurs [2]

2.



Question 5 {12 marks) START A NEW PAGE
(a) Given the parabola y= 2x- x° and the straight line ¥= 2~ x, find

i) The coordinates of the points of intersection of the parabola and the line 21

ii) The area enclosed between the parabola and the line. [3]

(b) Let A and B be the fixed points (-1,0) ands (2,0) and let P be the variable point (x,)).
1)  Write down expressions for PA and PB interms of x and y [2]

it)  Suppose that P moves so that PA=2PB. {31
Prove that P moves on a circle.

iiiy  Find the centre and radius of this circle {21

Question 6 {12 marks) START A NEW PAGE

(a) Find the area bounded by the graph of f(x) = x{x- 2)(x+ 1) and the x-axis (4]
(b) Prove that the line x+ 2y~ 4= 0 is a tangent to the circle (x- 4)* + (y- 5)* = 20 [4]
(c) Find the area bounded by the curve y = x* + 1, the y-axis and the [4]

lines ¥=1 and y= %



Question 7 ( 12 Marks) START ANEW PAGE

1
(a) 1) Copy and complete the table of values below for the function y = —
x

y= =
X

x
fx)

ii) Using the five function values in the table and the Trapezoidal Rule,

. 1
find an approximate value for J —dx , correct to 2 decimal places
X
i

(b) This sketch represents the curve y= N
A

1y,

Write down the coordinates of A and B,
the points where the curve cuts the x and y axes

Find the volume of the solid formed when the shaded region
is rotated about the x axis

(c) Sketch the gradient function ,¥ = f (x), for the given function ¥ = f(x).

y=fx) 4

0 |
. /\ N g
N T

[1]

[2]

(4]

(2]
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Solutions for Mathematics Half Yearly 2006 Year 12

Question 5

aA)i)y=2x-x, y=ld-x

equating the two equations
2x-x'=2-x

x*—3x+2=0

(x-2Xx-1)=0
x=12 -

1 mark

.. points of intersection are {1,1) and (2,0) «——-]

i mark

¢ The question asked for the
coordinates of the points of
intersection, s0 you needed to write
answers as ordered pairs of
numbers

. ] 2 Always simplify the expression
s Write Area= = 1
i1} [T Areas [ [(Zx ~x)-(2- x)de mark before integrating by collecting
L. y 2' like terms
= I(3x —-x = Z)dx
(13]) {
r 3l o 2 + You must write the subject of the
' = |:i X g x} 1 mark equation. AREA=
: (2,0 2 3 , « There is generally a poor use of
) s =[.L2..h. 8 4] _ [é 1 2) notation. Once you have
i 3 s 23 integrated, J- and the dx are no
h—3— s longer written
| .2 + Many students use absolute value
=< units 1 k L
1 mark deduction for /9,1» e Signs inc:tott’;e(gly.. Th.ey shc:juld
leaving off units ———| appear at the beginning and not
taken off until the very last step
b} = Read the question carefully. You
were asked to find PA and PB NOT
- " 0) PA= ’(x+l)2 + )7 1 mark PA? and PB* . You lost a mark for
— each going on and doing some strange
PB=q(x=2)" +y° simplification as you cannot have 2
P(x,y} answers for the one question
PA=2PR
if) 1 1 mark
JE+D 457 = 2 f—2) + 5 &
x*4+2x+1+37 =4x* —16x+16+43* | » Many students forgot to square the
¥ 32 —18x+3)2+15=0 2 when squaring both sides
A(~],(3B B(2,0) X—6x+1P+5=0 <« 1 mark
(X —6x+N+3*+5+9=0
(x=3 4y =4 < 1 mark
which is a circle of the form
(= hY + (p— k) =1
1 mark s To show it is a circle you should
iii) Cen_tre _(3 .0} ' each r comnipare your answer to the general
Radius= 2 units form. Not just say it is a circle
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Question 7

~1.1
=1.1

1,12 (to24d.p)

a) )
X 1 1.5 2 2.5 3
f(x) : :
' 1 2 or 0.6 —]—or 0.5 Eor 0.4 1 or 0.3
3 2 5 3
b) For one application trapezoidal ruie says
A 1 mark
Area Z(f(a)+ /(%))
- < 1 k
Here there are 4 applications so h=% = ~;~ mar
; !
o e «2—(1 +Ej+l(3 sheldedldad
177 720 3) 43 20 425 45 3
~ lx 4i 1 mark
4 15
= 1.11666.....
=1.12 {to 2d.p.) ‘\
| mark
OR in table form
X f(x)=l Weighting factor WFx f(x)
X
1 1 1 1
) 2 4
2 3 2 3
1
2 2 2 [
g ] 2 4
2~ s i
2 5 2 5
1 1
3 3 ‘ 3
Sum= 41
4 applications 1 mark 15
width of each application =—;—
1 mark
T —_—
l’f;.dx = E>< width of application x sum 1 mark
s l % 4-'-7—
4 15
1666.... | Imark

You should be working with
exact values until the last
step as you create rounding
errors as you work through
the question

When you have to complete
a table , you actually need to
find the values , by-
simplifying your
substitutions

This was done poorly as
many students learn a long
formula but don’t actually
recognize how many
applications of the rule they
are doing. You should show
the number of applications

Here there are 4 applications
and each one has a width of
¥. S0 h=lA

This is not an area question
and so there should be no
units on the answer

The subject of the equations

3
should be .~ Jla’x =~ _and as
¥

it is an approximate method
you must use

approximately equal to signs
NOT=

There was a mark penalty
for incorrect use of units and
approx equal signs

Be careful not to confuse
Simipson’s rule and the
trapezoidal rule




by y=+9-x

Jl.y
™
‘““*—j/
A ‘; x
i)} When x=0, y=3 ¢ The question required
0 -—— coordinates.
S0B 1 (02) | mark You received | mark only
0=+9—x for x=% and y=3
=+/9—-x
L When y=0, 0 =9—x '
x=9
; < 1 mark
Ais (9,0 e
SoA 00 « This was a volume around

. ~ the x-axis, but many
o 2 : % for setti students did not read the
N “—————— | ! marklorseiting up vestion and went around
r J.( ? x) dx the volume question ?hc y-axis. Many also

0

9 found area instead of
= [(9-x)ax volume
0 * Again you need a subject
e s 1 mark for correct for your equation
iiYVolume== 7:[9x - 7] - integration Volume=
o
81 « Don’t forget units cubed for
=7r[8]«~—-——0} volume
81 « Many students forgot to
ir .3 .
= ——URils 1 mark for units square the function and so
2 created problems for the
integration

1 mark for answer. It is best
left in exact form
ie. In terms of pi




Question 7 ¢}

'y

Y
Lo

1 mark for parabolic shape
with correct concavity

¥ and

¢ mark for roots and vertex
in correct position

& When drawing a derivative
function, you must redraw the
original function and clearly
show where the critical points
iine up

e Most students didn't bother
drawing the first function and
so as a marker | cant check
whether or not you have your
roois and turning point in the
right place.

¢ PLEASE use a ruler when
dvawing diagrams and make
them big




