DINGWALL ACADEMY

NATIONAL

Mathematics QUALIFICATIONS

Higher Prelim Examination 2008/2009
Paper 1
Assessing Units1 & 2

Timeallowed - 1hour 30 minutes

Read carefully
Calculators may NOT be used in thispaper.

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

For this section of the examination you shouldarse B pencil.

Section B (30 marks)
1. Full credit will be given only where the sadut contains appropriate working.

2. Answers obtained by readings from scale drgsvimill not receive any credit.
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Read carefully

Check that the answer sheet provided i$fathematics Higher Prelim 2008/2009 (Section A).
For this section of the examination you m& arHB pencil and, where necessary, an eraser.
Make sure you write yomame, class andteacher on the answer sheet provided.

The answer to each questiomither A, B, C or D. Decide what your answer is, thenngs
your pencil, put a horizontal line in the spdelow your chosen letter (see the sample quelségmw).

There i©nly one correct answer to each question.
Rough working shouldot be done on your answer sheet.

7 Make sure at the end of the exam that you magdur answer sheet for Section A with the rest
of your written answers.

A OWODNPR

o U1

Sample Question
A line has equationy = 4x —-1.

If the point (k,7) lies on this line, the value &fis

A 2
B 27
C 15
D -2

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

%ABCD

Changing an answer

If you decide to change an answer, carefully eyase first answer and using your pencil, fill ireth
answer you want. The answer below has been chdaoded

ABCDVM/
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FORMULAE LIST

Circle
The equationx® + y*> + 2gx+ 2fy+c = Orepresents a circle centfeg,— f ) and radius,/ g°+ f*-c.

The equation X—a %+ y—b )= r? represents a circle centre (b) and radiusr.

Trigonometric formulae: sin(A+ B) = sinAcosB + cosAsinB
cos(A+ B) = cosAcosB ¥ sinAsinB
Sin2A = ZSinAcosA
CO2A = cos A-sin’A
= 2cosA-1
= 1- 2sin’A
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SECTION A
ALL questions should be attempted

1 If f(x):2xg then f'(4) equals

A 16
B 4
c 258
D 6

2. Triangle ABC has vertices &3, —-3), B(12, —1) and C(6, 11).
The gradient of thaltitude through B is

)
14
5 4
9
c .3
8
5 8
3

3. The remainder whem® —11x +10is divided by(x + 3) is

A 52
B 16
C 4

D -24

4. The point P(8y) lies on the circle with equatior® + y* —12x+ 4y + 20=

The value(s) ofy is/are

A 2 only

B —-6only
C —6and 2
D 6 and-2
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5. A sequence is defined by the recurrence reldtign =au , — wittbU, =10.

An expression in terms affor U, is

A 10a-5

B 10a® -5

C 10a* -5a-5
D 10a*

1
6. j 4x(x* —2) dx is

0
A -3
B -4
C 0
D 12
7. The equatior2x® + 8 = kx hasno real roots. k must take the values
A +8
B -8<k<8
C k<-8 or k>8
D undefined
8. For which value(s) ot is the functionf (x) = —(x " 3)?2)( =) undefined?
A 3
B 3and-2
C -3 and 2
D -6

0. The line ax -2y +5=0 is parallel to the line with equatioBx+y-4=0.

The value ofis

A -3
B -6
2
c 3
3
D -3
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10. The diagram shows part of the graphyof f(x).

e
e

(41 '6)

It has stationary points at (0, 0) afj — 6).

Which of the following could be part of the grapithe derived functiony = f'(x)?

yu yu

(4, 6)

/
><VV
<
><VV

11.  The two sequences defined by the recurrence reftlq,, =00bU , + 20andV,,, =02V, +k

have the same limit. The valuelois

A 8

B 20
C 40
D 32
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12.  The diagram shows part of the curve with equatjion2x® —5x* — 4x +3.

/ /y:2x3—5x2—4x+3
/ 0 " X

Thex- coordinate of the point A is

A 1
3
B 2
3
D -9
13.  The functiorf is defined as f (x) = %6 x # 0. The value off (f (3)) equals
A 7
B -7
C -5
D -1

14.  The diagram shows the graph p& f(x) as a full line and the graph of a related functasra

broken line. The equation of the related funci®n

y A
A y=-f(x)-3 y="f(x)
B y=f(x-6)-3 3
C  y=f(-x-3 o\
3 70N \ K X
D y=f'( N AN
2 (3,-3)
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15

—

3
Sin A =§ VE. The value okis

A 3
B

C 10
D 15

16.  Acircle has centre A(1, 3) and radiv/s . Another circle has centre B(9, 7) and radiy’s .
Which of the following is true for these two cesl?
A they intersect at two points
B they touch externally
C they touch internally
D

they do not intersect or touch

17.  When co® — 8co$ + 7 is written in the form (cés+ p)® + g, the value ofy is

A -57
B 9
C 7
D 23

18. A ball is thrown upwards reaching a heighttbimetres aftet"seconds where

h(t) = 2+12t —3t*. The time taken, in seconds, to reach its maxirheight is

A 2
B 3
C 4
D 5
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19. The exact value ofsinz—?’,1 - cos is

6
A 0
B 1
C 43

20. The diagram shows part of the graph of quadfatiction. The equation of the graph is of the form
y=k(x—a)(x—Db)

2 !

O X
(6, -1)

What is the value

A -9
B -2
c L
16
5 .t
8

[ END OF SECTION A ]
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SECTION B
ALL questions should be attempted

21. Part of the graph of the curve with equatigre 3x* — x* is shown below.
The diagram is not drawn to scale.

yu

\Q P

>

o \ X

y=3x"-x°

(@) Establish the coordinates of the stationatgtp®.

(b) The horizontal line through P meets the cuagain at Q.
Show that the coordinates of Q are (-1,4).

(© Hence calculate the shaded area shown inidiggaaim below.

yu

\Q P

22.  Two functions, defined on suitable domains, avemas f (x) = x> - land g(x) =2-X.

Show thatf (g(a)) can be expressed in the formpa® + ga+r and write down
the values op, g andr.

(@)

(b) Hence findaif f(g(a))=8 and a>0.
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23. The diagram below shows part of the graplyefsin2x+1, for 0< x<n, and the
line with equationy = 3.

yh

n
2

Find the coordinates of the point A.

24.  Arecurrence relation is defined by the formulg,, =06U, + 4.2

(@) Establish the limit of this sequence.

(b) Given now thatJ, is exactly half of this limit, findJ,, the initial value of
the sequence.

(9] A second recurrence relation in the fddyp, =aU, + b has thesamelimit as the
sequence above and is such that90a.

Find the values dd andb in this second sequence.

[ END OF SECTION B]

[ END OF QUESTION PAPER ]
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