St Peter the Apostle High

M athematics Dept.

Higher Prelim Revision 4

Paper | - Non~calculator

Timeallowed - 1hour 30 minutes

Section A - Questions 1 - 20 (40 marks)
Instructions for the completion of Section A are given on the next page.

For this section of the examination you should use an HB pencil.

Section B (30 marks)

1. Full credit will be given only where the solution contains appropriate working.

2. Answers obtained by readings from scale drawings will not receive any credit.

FORMULAE LIST

Circle

The equation x*+ y®+2gx+2fy+c=0 representsacircle centre (—g,— f) and radius \/ g>+ f*—c.

The equation (x—a)*+ (y—Db)* = r* representsacirclecentre (a,b) and radius r.

Trigonometric formulae: sin(A+ B) = sinAcosB + cosAsinB
cos(A+ B) = cosAcosBF sinAsinB
Sin2A = 2sin AcosA
CO2A = cos’ A-sin’A
= 2cos’A-1

= 1-2sin’A



Read carefully

Check that the answer sheet provided is for Mathematics Higher Prelim 2007/2008 (Section A).
For this section of the examination you must use an HB pencil and, where necessary, an eraser.
Make sure you write your name, class and teacher on the answer sheet provided.

The answer to each question is either A, B, C or D. Decide what your answer is, then, using
your pencil, put a horizontal line in the space below your chosen letter (see the sample question below).

Thereis only one correct answer to each question.
Rough working should not be done on your answer sheet.

7 Make sure a the end of the exam that you hand in your answer sheet for Section A with the rest
of your written answers.
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Sample Question
A line has equation y=4x-1.

If the point (k,7) liesonthisline, thevalue of kis

A 2
B 27
C 1.5
D -2

The correct answer is A — 2. The answer A should then be clearly marked in pencil with a
horizontal line (see below).

Changing an answer

If you decide to change an answer, carefully erase your first answer and using your pencil, fill inthe
answer you want. The answer below has been changed to D.



SECTION A
ALL questions should be attempted

A line has asits equation 3y = X+ 6. 6. Part of the graph of y= f(x) isshown
Any line parallel to this line will have as below. W24
its gradient ’
A -3
B 1 0 X
C _1

f Thegraph of y= f’(x) could be represented
D 3 by

Y. Y.
If f(x)=-L and x=0, then f'(x) is
A . B 5 >

A 1

3x? (2,-4)

('2!4)

c 3 Y. Y.

X2

2
5 L C S > D 2 3
- 2x2

. 3 2 .

The remainder when 2x°+x"-11is 7. A and B are points (1, p) and (2,4) respectively

divided by x~2 is on the curve with equation y= x> —4.

A 9 The gradient of theline AB is
B 5
C 19 A 7
D -13 B 1
C 5
D 1
8.

X
The shaded area above is given by

A : :(f () -9g(x) dx
B [ :(f (X)+g(x)) dx
c : (109-9() o
D : :(f(x)—g(x)) dx




10.

11.

13.

Two functions, defined on suitable domains,
aregivenas f(x)=3x*-2 and
g(X) =1-x. Thevaueof f(g(2) is

A -9

B -5

C -1

D 1

The value of cos% is
_1

A 7

g _3

The tangent to the curve with equation
y = 2x° —1 at the point where x =1 has
gradient

oo0Ow>
N 0o

2

3x* dx isequal to

1

o0 w> —

~N © oo

14.

16.

A recurrence relation is defined by
U,,=0-4U, - 24,

n+l —

The limit of this sequence is

A -40
B - 24
C 0-03
D 50

ylk

(9,20) y=f(x)
(16,12)
(24
) >

The diagram shows part of the graph
of y=f(X).

Which of the following igare true for the
function above?

f'(0)<0
f'(6) <0
f'(9) =0
f'(12) >0

A WDN P

2 and 3 only
3only

1 and 3 only
1,2 3and4

o0 wm>



17.  If sin@=cosO then 19.  Thequadratic equation 4kx* —8x+k =0
tan© equals has equal roots.
The value of k, where k>0 is

A 0

B -1 A 4

C 1 B 2

D unknown C 0
D -2

20. f (X) = ax* — 2x—5 has astationary value
when x=3.
Thevalueof ais

o 0O W >
oR oN Wik wik

[ END OF SECTION A ]

SECTION B
ALL questions should be attempted

21.  Consider the isosceles triangle and the rectangle below.
The triangle has a base measuring 2x and a vertical height of x+k .
The rectangle has dimensions 2k —2 by x as shown.
All dimensions are in centimetres.

2k—-2

« 2X

@ Given that the area of the rectangle is 4cm” more than the area of the triangle, show
clearly that the following egquation can be formed.

x*+(2-kK)x+4=0 3
(b) Hence find k, given that the equation x* + (2—k)x+4=0 hasequa rootsand k >0. 3

(c) Find x when k takes this value and calculate the area of each shape. 3



22.

23.

In the diagram A has coordinates (3,9) and the point
B has coordinates (3,-11) as shown.

A lies on the line with equation y = 3x. Yy AGBRY
@ If line BC is perpendicular to the line
AD, establish the equation of BC. y =3X
(b) Hence find the coordinates of D. ) >

(©) If D isthe mid-point of BC, write
down the coordinates of C.

(d)  Find the equation of the circle passing ]
through the points A, D and C. \'B(ill)

A function is defined on a suitable domainas  f (x) = 1 x® —4x® + x.
€)] Show that its derivative can be expressed in the form
f'(x) = (x+ p)° +q, and statethe values of p and q.

(b) Hence state the minimum rate of change of this function and the corresponding
value of x.

[ END OF SECTION B ]

[ END OF QUESTION PAPER ]



