St Peter the Apostle High

M athematics Dept.

Higher Prelim Revision 6

Paper | - Non~calculator

Timeallowed - 1hour 30 minutes

Section A - Questions 1 - 20 (40 mar ks)
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:

Theequation x*+y®+2gx+2fy+c=0 representsacircle centre (—g,— f) and radius / g°+ f*—c.
The equation (x—a)*+(y—b)> = r* representsacirclecentre (a,b) andradius r.

Trigonometric for mulae: sin #+ B = sin AcosB + cosAsin B
cos A+ B cosAcosB F sin Asin B

sin2A = 2sin ACosA
cos2A = cos’A—-sin’A
= 2cosA-1
= 1-2sin’A



Read carefully

Check that the answer sheet provided isfor Mathematics Higher Prelim 2011/2012 (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 iseither 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 at 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 hasequation y=4x-1.

If the point (k,7) lieson thisline, the value 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).

\\\XABCD

Changing an answer

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

ABCD%



SECTION A
ALL questions should be attempted

The gradient of any line perpendicular to the line with equation 3x+2y =5 is

A -3
c -3
>

A sequence is defined by the recurrence relation U, = 0-5U  + 12 with U, =16.

U, - U, equals
A 42
B -2
C 4
D 2

The shaded areain the diagram equals

1 square units

4 sguare units

2 square units

o O wm >

1 square unit



Two functions, defined on suitable domains, are given as f (x) = 1 4 and g(Xx) =—8x.
X

Thevaueof g(f(0-5)) is

A -4
B -8

C 16
D ~16

In each of the following equations x and y are variables.

For which of the equationsis x =0, y =0 the only possible solution?

A xy=0

B Xx—y=0
C x> +y*=0
D x*-y*=0

The maximum value of 4sin XcosX is

O 0O
N O b N

The remainder on dividing the polynomial x*> —3x+6 by x—2 is

16

O O W



10.

11.

The function f such that f (x) = (x—1)(x+5) has a stationary value when x equals

O 0O m >

Which of the graphs (i), (ii) or (iii) could be that of afunction f such that

f')>0, f'(2=0 and f'(3>0?

O 0O W >

(i)

f(X) f(x) ¢
1 1
/"
0 1 2 3 o
f(x) 1
(iii) /\
1
\/
0] 2 3
() only
(i) only
(iii) only
(i) and (iii) only

All the values of x which satisfy (x—4)(x+3) >0 are

o 0O m >

—-4<x<3
—-3<x<4
X<-30r Xx>4

X<-3or x=4



12.

13.

14.

C yu D yn

With k being the constant of integration, j X2 dx equals

A %xg + K
B 11 + k
2X?

C  ix +k
D %xg + k

Given that the points(-2,1), (0,7) and (1, k) are collinear, then k equals

A 13
B 10
C 0
D -18

Which of the following could represent part of the graph of y=2*?

Ya Ya




15. Consider the diagram

-

4—\/:_))—»

Anglea, inradians, is

s
A 6
T
B 12
s
C 4
D unknown without the use of a calculator

16. Here are 4 terms used to describe the roots of a quadratic equation
(1) red (2) unequal (3) equa (4) non-red
Which of them describe(s) the roots of 2x* —3x+1=07?

A (4) only
B (3) only
C (1) and (3)
D (1) and (2)

17.  Thecirclewith equation x* + y* = 25 ismoved 6 unitsto the left parallel to the x-axis and 4 units
down parall€l to the y-axis.

The equation of the circlein this new position is
(x—=6)*+(y+4)°=25
(x+6)>+(y+4)°*=25
(x+6)>+(y—-4)°*=25

o O W >

(x—6)*+(y-4)>=25



18.

19.

20.

The diagram below shows part of the graph of a trigonometrical function.
f(x)

h

Vv

The most likely function could be f(x) =.....

A —sinXx
B —C0S3X
C sn3x-1
D 1-sin3x
X
y
B
4 6

From the above diagram, thevalue of x* — y? is

64
16

OO @ >

If 17x—b = 4ax+9x—3a for dl rea values of x then

A a=-2,b=6
B a=-2, b=-6
C a=2,b=6
D a=8,b=-24

[ END OF SECTION A ]



SECTION B
ALL questions should be attempted

21.  ThecircleCy hasP(1,3) asitscentre and aradius of v/5 units.

Thecircle C; has asitsequation x* + y* —18x—14y +85=0.

C

C
1<P

O X

v

@ Find the coordinates of Q, the centre of C,, and the radius of
thislarger circle.

(b) Show clearly that C; touches C; at asingle point.

22.  Given that j (4-3x)*dx = 8 , find the value of a.
0



23. A, Band C havecoordinates(—4,-3),(—2,5) and (10, 9) respectively as shown.

Sisthe mid-point of BC.
C(10,9)

B(-2,5)

A(-4,-3)

@ Find the equation of the line through S parallel to AB.

(b) Find the coordinates of the point D where ABSD is a parallelogram.

24.  Threefunctions, defined on suitable domains, are given as
f(x)=sinx, g(X)=x* and h(x)=1-2x.

(@  Show clearly that the function k, where k(x) = h(g(f (x))), can
bewritten inits simplest form as  k(x) = cos2x.

()  Hencefindthevaueof k(3%).

25.  Theline x=3y+10 isatangent to the circle with equation x* + y* —4x—-8y—-20=0 at
the point P.

A second line with egquation y = kx—4 a so passes through P.

Find the value of k, the gradient of this second line.

[ END OF SECTION B ]

[ END OF QUESTION PAPER ]



St Peter the Apostle High

M athematics Dept.

Higher Prelim Revision 6

Paper 2 - Calculator

Timeallowed - 1hour 30 minutes

FORMULAE LIST

Circle

The equation x° +y* +2gx+2fy+c=0 representsacircle centre (—g,— f) andradius / g*>+ f?>—c.
The equation (x—a)*>+(y—b)> = r* representsacirclecentre (a,b) andradius r.

Trigonometric for mulae: sin A+ B = sin AcosB * cosAsin B

cos At B = cosAcosB+sin AsinB
sin2A = 2sin AcosA

Ccos2A = cos’"A—sin’A
= 2cos’A-1
= 1-2sin’A



ALL questions should be attempted

@ A function f, defined on a suitable domain, isgiven as f (x) = (x—1).
A second function hissuchthat h(x) =[f (x—3)]x?.

Show clearly that h can be written in the form h(x) = x* —8x® +16x°.

(b) Part of the graph of y = h(x) is shown below.

yl

y=x*—8x%+16x°

Find the coordinates of point A.

Two unique sequences are defined by the following recurrence relations
U.,,=pU,+6 and U, =p°U_ +9, wherepisaconstant.
@ If both sequences have the same limit, find the value of p.

(b) For both sequences U, =100, find the difference between their
first terms.

Solve algebraically the equation

5sin2x’ + 4sinx’ = 0 for 0 < x < 360.



4. Part of the graph of y = x® + 6x* +12x+8 isshown in the diagram.

Ya
y=x3+6x*+12x+8

/3 o X

@ Find the coordinates of P.

(b) Hence calcul ate the shaded area.

5. The diagram shows two concentric circles with centre C(2, k).

The larger of the two circles has the line with equation y = x+11 as atangent.

The point P(— 4, 7) isthe point of tangency between thisline and the circle.

@ By considering gradients, find the value of k, the y-coordinate of the point C.

(b) Hence find the equation of the smaller circle given that Q is the mid-point of PC.



6.

From a sgquare sheet of metal of side 30 centimetres, equal squares of side x centimetres
are removed from each corner.

The sides are then folded up and sealed to form an open cuboid.

| 30cm > |

30cm

1
1
1
[ I -_—

@ Show that the volume of this resulting cuboid is given by
V(X) = 4x® —120x> +900x.

(b) If the cuboid isto have maximum possible volume, what size of
square should be removed from each corner?

(© How many litres of water would this particular cuboid hold?

Consider the diagram below. Angle ABC = angle DBA = p.

Triangle ACB isright-angled with BC equal to 3 and CA equal to 1 unit.

D
A
1
P []
B 3 C

Show clearly that the exact value of cosDBC is £ .



A designer istesting two model racing cars along a straight track.

Each car completes a single run and the following information is recorded.

Speed Distance
Car A k—Xx 3
Car B k 4x

@ Given that both cars completed the run in exactly the same time, show
clearly that the following eguation can be constructed.

4% — 4kx+ 3k = 0 3

(b) Find the value of the constant k if the equation 4x* — 4kx + 3k = O has
equal rootsand k > 0. 3

(© Hence find x when k takes this value. 2

P
Jx

to the line with equation x+ y =10.

The tangent to the curve y = x+ —=, at the point where x =4, is parallel

Find the value of p. 5

[ END OF QUESTION PAPER ]



M athematics

Higher Prelim Revision 6

Paper 1 - Section A - Answer Sheet

NAME :

CLASS:

TEACHER:

Y ou should use an HB pencil.
Erase all incorrect answersthoroughly.

Indicate your choice of answer with a
single mark asin thisexample
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Section A

Section B

Total (P1)

Total (P2)

Overall Total

40

30

70

60

130

%

Please make sure you havefilled in all your details above before handing in this answer sheet.
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Higher Prelim Revision 6

Paper 1

Marking Scheme

Givel mark for each e

[lustration(s) for awarding each mark

21(a) ans. Q(9, 7); (V45) or 3V5 (3 marks)
ol statescentreof C, ' Q7
o® knows how to find radius o ’=9°+7°-85
o® evaluates o r=v450r3V5
(b) | ans. proof (3 marks)
o! finds distance between centres ol PQ?=8+4% PQ=180= 45
o’ findstotal of 2 radii o’ V5+3V5=45
¢3 conclusion o® distance between centres = sum of radii so
circlestouch at one point
22 ans. a=2 (5 marks)
o' preparesto integrate o J'Oa16 — 24X+ 9x® dx
o’ integrates o2 fiex—12¢* +3x°];
o® subsand equatesto 8 16a—12a% +3a° =8
o* factorises (uses synthetic division) (a—2)(3a*-6a+4)=0
> redlisesonly solution is 2 a=2
23(a) ans. y=4x-9 (4 marks)
e’ find coordinates of S o S(4,7)
o’ findsgradient of AB > m, = S+3 _
-2+4
¢® knowsto use parallel gradient o m=4
o* subsinfointo equation of straight line o' y—T7=4(x-4)
(b) | anss D(2,-1) (2 marks)
o' evidence of ‘stepping out’ or
other suitable method o' evidence of suitable strategy
o2 answer o D(2,-1)




Givel mark for each e [Hlustration(s) for awarding each mark

24(a)| ans. proof (3 marks)
ol findsg(f(x)) o g(f(x)) = (sinX)? = sin’x
2 findsh(g(f(x))) o2 h(g(f(x)) = 1- 2 sin’
o® completes proof o3 1-2sin’=cos2x
(b) | ans - g (3 marks)
o' subsvaueinto formula o' 00s2(3%) = cosS~
o” findsequivalent angle o’ —cosZ
o® evaluates o3 g
1
25 ans. k= 2 (7 marks)
e’ knowsto sublineinto circle o' (By+10)%?+y?—4(3y+10)-8y—20=0
o’ multiplies ¢?9y? + 60y +100+ y? —12y—40—8y—20=0
o® simplifies o 10y?+40y+40=0
o* solvesfory o' 10(y?* +4y+4)=0(y+2)?*=0y=-2
e> substo find x > x=3(-2)+10=4
®  subspointinto line o _2-4k-4
o' solvesfork o kzé

Total: 70 marks




Higher Prelim Revision 6 Paper 2 Marking Scheme
Givel mark for each e [lustration(s) for awarding each mark
1(a)| ans: proof (3 marks)
o' subsonefunction into the other ol f(x-3)=(x-3-1)%=(x-4)?
o’ multipliesinner bracket o h(x) =[x* —8x+16]x*
o® multipliesto answer o x'-8x°+16
(b) ans. A(2, 16) (5 marks)
o' knowstomake ¥ =0 o Yog
dx dx
o’ differentiates o’ ;ﬂ = 4x° - 24x* +32x=0 a SP
X
o® solvesfor x o Ax(x—4)(x-2)=0;, x=24
e* chooses correct values & substo find y o' y=(2*-8(2)°+16(2)* =16
> states coordinates of A > A(2 16)
2(a) ans. p=0-5 (4 marks)
e’ givesexpression for both limits o' L= 6 ;L= 9 5
1-p 1-p
o? equates limits 2 00 2
1-p 1-p
3 dartsto solve ® 6-6p>=9-9p; 6p>-9p+3=0
o* solvesand discards o' 32p-1)(p-1)=0 p=0-50rp=1
(b) | ans 22 (3 marks)
o' finds 1% term for one RR ol U, :%(100)+6:56
e’ finds 1% term for other RR o’ U, = (%)2(100) +6=34
o® caculates differencein terms o 56-34=22
3 ans. 0°% 113-6°, 246-4°, 180° (5 marks)
o subsfor sin2x° and simplifies ot DA(2SINXCC0SX7)+4sinX® =0
10sinx°cosx°+4sinx° =0
o’ factorises o’ 2sinx°(5cosx°+2)=0
o® solvesfor sinx® and cosx° o sinx°=0or cosx°:—§
o* solutions from sinx° o' x=0°180°
> solutions from cosx° o> x=113-6°246-4°




Givel mark for each e

[lustration(s) for awarding each mark

4(a) ans. P(-2,0) (3 marks)
o' equatesfunctionto 0 x° +6x2 +12x+8=0 a P
o’ solves using suitable strategy suitable strategy leading to x = -2
o3 states coordinates of P P(-2, 0)

(b) ans. 4 squareunits (4 marks)
o' knows how to find area J-_02x‘°’ +6x% +12x+8 dx
4 0
. X
o’ integrates {7 +2x° + 6x2 + SX}
)
3 (62 oo 622 18

e° subsvalues 0 7 +2(-2)° +6(-2)° +8(-2)
o* evaluates 4 square units

5(a) ans. k=1 (3 marks)
o' findsgradient of CP Mgiven line = 1; Mcp =1

2 : k-7
®° equates mcp to expression for mep Mep= === -1
o® solves k—-7=-6k=1
(b) | ans (x-2)*+(y-1)>=18 (3 marks)

e’ finds midpoint of CP Q(-1, 4)
o’ findsradius (length of CQ) r’=3*+3"=18
¢® subsinto general equation of circle (x—2)?+(y—1)>=18




Givelmark for each e

[llustration(s) for awarding each mark

6(a) | ans. proof (3 marks)

o' givesexpression for length and breadth o' (30-2x)

o” subsinto formulaand starts to simplify o’ Xx(30-2x)?

o® completes simplification to answer o®  X(900-120x + 4x?)
(b) | anss x=5 (5 marks)

o' knowsto make derivative = 0 ol V'(x)=0

o’ takesderivative o’ 12x*> —240x+900=0

o® factorises and solves o 12(x-5)(x-15)=0

o' discards o' x=5

o> justifies answer ¢° naturetable or 2™ derivative
(© ans. 2litres (2 mark)

o' caculates volume o' 20 x 20 x 5=2000cm’ = 2 litres
7 ans. proof (5 marks)

finds length of AB and cosp

realisesangle DBC = 2p
replaces double angle

subs value for cosp

evauates to answer

ol AB=110; cosp= 3

J10

cos DBC = cos 2p
00s2p = 2cos” p—1[or aternative]

{3

o of9) 18, 8_4
10 10 10 5

[é)]




Givelmark for each e

[llustration(s) for awarding each mark

8(a) | ans. proof (3 marks)
1 : . 1 3 4x
e~ states expression for both distances ° e x and "
—X
3 4x
o’ uates - = -
. k—-x k
o® rearrangesto answer o Bk=4ax(k—X); 3k=4xk —4x* .......
(b) | anss k=3 (3 marks)
1 knows discriminant = 0 for equal roots o' b?—4ac=0 for equal roots
2 finds discriminant o’b? — 4ac = (—4k)? — 4.4.3k = 016k — 48k =0
% solvesand discards o 16k(k-3) =0, k=3
3
(© ans. X = > (2 marks)
o' subsvaluefor k and rewrites expression ol 4x?-12x+9=0
e’ factorises and solves o2 (2x-3)%=0; x:g
9 ans. p=32 (5 marks)
1 3
ol differentiates ol y=x+px 2;ﬂ:1_£ px 2 =1-— p3
dx 2 2 >
X
e’ subsvalueto find gradient o2 1P - = _P
2(4)> 16
o® findsgradient of given line ) x+y=10;m=-1
o* equates gradients 4 1-P_ 4
16
e°> solves o _P_ o p_m
16

Total: 60 marks




