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Answer all the questions.

Write your answer to each question in the space provided in the Printed Answer
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degree of accuracy is specified in the question.

The acceleration due to gravity is denoted by gms—2. Unless otherwise instructed, when
a numerical value is needed, use g = 9.8.
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The total number of marks for this paper is 75.

The marks for each question are shown in brackets [ ].

You are reminded of the need for clear presentation in your answers.

The Printed Answer Booklet consists of 12 pages. The Question Paper consists of
8 pages.
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Formulae
AS Level Mathematics A (H230)

Binomial series

(a+bd)"=da"+"C,a" 'b+"C,a" ?b*+...+"C.a" "b"+...+b" (neN),
1 2 r

I

where "C = C = (”) - __

Differentiation from first principles

£ = i TP =100

Standard deviation

[Z(x-%) [ExF _ [Tfx-%) [T _
T: Tx—)ﬂ or Zf = Zf —x2

The binomial distribution

If X~ B(n, p) then P(X=x) = (Z)px(l —p)""", mean of X is np, variance of X is np(1—p)

Kinematics

v=u+tat

s=ut+ %at2

§ = %(u + v)t
2

v = u?+2as

I .2
s =vt—xat
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1  In this question you must show detailed reasoning.

Solve the equation x(3 —V/5) = 24, giving your answer in the form a+ b+5, where a and b are
3]

positive integers.

> = 2&

3-J% (ﬁ L . / . 5)
x = 24 x S+ )5
3-J5  3+J)5

72 +24J0s
91-5 +3)5 -3)5

\\

- 22424J5
A

-19+4/5

2 (a) Express 5x° —20x+3 in the form p(x+ q)2 +r, where p, g and r are integers. [3]
12]

(b) State the coordinates of the minimum point of the curve y = 5x* —20x + 3.

(¢) State the equation of the normal to the curve y = 5x> —20x+ 3 at its minimum point. [1]

a. Sx*-20x +3
=5 (x*- ) <3
-5((x-2)-%) +3
=5(x-2) - 203

cs(x-2)-17
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L 1/9_; /’(x'f})?‘f'r it ra-t;v{',:(—-;, r)
MM“M Lo d,,_:§(x—2)2,l7 s (2,-/7)

/

,J"‘"L W,,u(f, =2

NV

3 (a) Sketch the curve y =—L2. [1]
X

(b) The curve y = —Lz is translated by 2 units in the positive x-direction.
X

State the equation of the curve after it has been translated. 2]

(¢) The curve y =—L2 is stretched parallel to the y-axis with scale factor % and, as a result, the

point (%, — 4) on the curve is transformed to the point P.

State the coordinates of P. [2]
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b F= l[[x)fnws/éwéf(a unks in fwwf.,e x-m?:,f(x-a)

L y=-_1 - = o
} xz /JC’2>2

¢ S Ehh wg,o')ous —9}4”»( xé L x - comd x|

. [—é—/-b) —> (—é;z)

4  (a) Find and simplify the first three terms in the expansion of (2 — Sx)5 in ascending powers of x.

3]
(b) In the expansion of (1 +ax)2 (2—- 5x)5, the coefficient of x is 48.
Find the value of a. [3]
/ . /
a. Puseal bvﬂ»r;/fp : L
2 1
| 2 2 |
| L 6 & !

<%0 5T >

s g
", [2 —§x> =z 2+ § x Zq‘x(—s—x> +/0x23x(’5'x>2

=32 -L00x +2000 x*

b [{—f—ax)? = | +2ax + a2 x?

.'_/{4-0_)6)2(2 -gx) (/—r— lax +a x>(32 (OO0 x -(—2000::)
( ignome 22 bims)
SLlea-L00=L8

2 a=7

—_
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1 3 7 4
5 Points 4, B, C and D have position vectors a = (2), b= ( ), c= ( ) andd = (k)

5 4

(a) Find the value of & for which D is the midpoint of AC.

(b) Find the two values of k for which |E| =13.

(¢) Find one value of & for which the four points form a trapezium.

a .

L J-6S < (2-k) =JT3
(-6 +(z2-8)" =3
T+brk -bk =13
R°-4h =0
k(k-0)=0

> k=0 gr k=L

C - l/m@&il/ﬂ/\ —@W%WMM

S

[1]
3]
2]
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6 In this question you must show detailed reasoning.

(a) Show that the equation 6 08’0 = tan6cos 6+ 4

can be expressed in the form 6sin’0+sin6—2 = 0. [2]
(b)

y

A 2
y==6co0s 6
y =tan6cos6+4

> 0
0 360°

The diagram shows parts of the curves y = 6cos’6 and y=tan6cosO+4, where 0 1s in

degrees.

Solve the inequality 6 cos’0 > tan®cosO+4 for 0° < 6 < 360°. [5]

2. (058 = (-5’0
Eon O = $n 8
tos O

"

((/—%2@> = _%ﬁ/%é)

(os B

b-b6s320 = $ @ +6

b5 ’O ¢ 5o -2 =0

£

b $ shuing, guodoabe foom (a): S84 W-;B

%9:%: N

5 A %—'—L)’BO 5 -'/3) [,«./X
8 =30 r:bme,mﬂé e 221?

. ; B=I150" of idosedsm . , ©=31%92°
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.'.M:Oé@(?@ (T%W%Wm
777 7
318 £ L340 %M;,:émﬁfmsﬁ+(r)

|

y=0-x&-1)

VRN

0, | a

/

The diagram shows part of the curve y = (5—x)(x—1) and the line x = a.

Given that the total area of the regions shaded in the diagram is 19 units?, determine the exact value
of a. 8]

}-;(S—‘PC)(X-O = $x -Y—xz+x =—x2+gx’§
6')6;,:‘:0/2655_ or vz =
drea B :SS_/—‘JC?-féx-ngfx
=[-X° +3x:2—§_2:]:
3

(g 35 gasest s

:f__a__:s+34_2»§4 +29
3 3
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prea. A = glg(-Y?+ § x -S')ﬂéz
:[-_)__.;—j +3x2—§x],§

= % 435 - SxS -{—_;_3+ Sl S‘)
3

a_g——q’er,z +(Sa =0

2 67.2—‘ 74 +(5 =0

Loa = IJE_
2
/wum.ara.>5' S»oa_:‘f-(—fz’(—
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(a) Show that the equation 2log,x = log, (kx—1) +3, where £ is a constant, can be expressed in
the form x* —8kx+8 = 0. [4]

(b) Given that the equation 2log,x = log, (kx — 1) + 3 has only one real root, find the value of this
[4]

root.
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7 2
9  Three forces (_ 6)N’ ( S)N and FN act on a particle.

Given that the particle is in equilibrium under the action of these three forces, calculate F. [2]

E guddeisn = tll o eodd Adico =0
Lk £- (1)
Resolee in . Aok :

i

7+2 +a =0 > & = -9

R esolee M}M:

~b+S 420 >1=1
E=()N

I
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10
v (ms)

18

|
|
|
|
|
|
|
|
|
0 : : » [ (s)
5 10

The diagram shows the velocity-time graph modelling the velocity of a car as it approaches, and
drives through, a residential area.

The velocity of the car, vms™!, at time ¢ seconds for the time interval 0 < 7 < 5 is modelled by the
equation v = pt’* + gt +r, where p, g and r are constants.

It 1s given that the acceleration of the car i1s zero at 1 = 5 and the speed of the car then remains

constant.
(a) Determine the values of p, g and r. [5]
(b) Calculate the distance travelled by the car from ¢ = 2 to ¢ = 10. [3]

a. t/:féz-{-?/é-fr‘

wé é:O , \/:/g,ws"

= r=10§%
/

Wtézgf V:q/ws"
> ﬂszgf +5} +1§
25p 4554120 0,

a/éé‘:s-,ﬁci=d.:0
A

M=t 4y D 010,45 > g=-19 @)
M



PhysicsAndMathsTutor.com

S @ b @

W

=§f(_‘f?e‘-ué+/z)xé

g

\\

[_2_3?_62-_;_624-/%];

(325 -4 x25 +/5’xs'>«(§%x8 -4 nt +18x2)
6

X A:F»\ /Ofog :5)46-—:?5(5_:4';»«

> $x =230.26+6G5
=75 . 26m
I
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11 Two small balls P and O have masses 3 kg and 2 kg respectively. The balls are attached to the ends
of a string. P is held at rest on a rough horizontal surface. The string passes over a pulley which
1s fixed at the edge of the surface. Q hangs vertically below the pulley at a height of 2m above a
horizontal floor.

P
< 3z e
g
1o

40N

The system is initially at rest with the string taut. A horizontal force of magnitude 40N acts on P as
shown in the diagram.

P 1s released and moves directly away from the pulley. A constant frictional force of magnitude 8 N
opposes the motion of P. It is given that P does not leave the horizontal surface and that Q does not
reach the pulley in the subsequent motion.

The balls are modelled as particles, the pulley is modelled as being small and smooth, and the
string 1s modelled as being light and inextensible.

(a) Show that the magnitude of the acceleration of each particle is 2.48 ms™2. [5]

(b) Find the tension in the string. [2]

When the balls have been in motion for 0.5 seconds, the string breaks.

(¢) Find the additional time that elapses until Q hits the floor. [5]
(d) Find the speed of Q as it hits the floor. 2]
(e) Write down the magnitude of the normal reaction force acting on Q when Q has come to rest

on the floor. [1]
(f) State one improvement that could be made to the model. 1]

LI—O’T'g;ga_ @

Nedon I fr
Tf2;,:2a
= T =2a -(-2} @



PhysicsAndMathsTutor.com

Cub @ A O
LLO —24.’2;,—§:3a.

a_ = Z.Lg;ws‘z

b. T=2x2,¢g+2}

=24 ¢ N

x = X :Z:u,é‘f‘/f'zﬂ/éz

ws O O +Ex248-05°
vz .26 =0 3 a

a=- 269

£E-0.5

x=(2+030)=-2 3 .
w=1.2¢ x = ok *é"f -
_23{2/25-6 -f'é)c"q—gf

v Z

a--48
[ - ¢ C9L2,1206 -231 -0

> £-20.925s




p{. > = -2.3%(
w = |.26&

v -V

a:=-9/¢
E=0.925
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zuf+lax
Zo2¢ 22/ 190 -3/)

V:J@é.7?
u:é.gé—m{l

: 14
fm — = 116N
e

Fow%





