Visit www.alstug.com for more papers, notes, answers, academic blogs and a lot more.

0765 Pure Maths with Mechanics 1

GENERAL CERTIFICATE OF EDUCATION BOARD

General Certificate of Education Examination

JUNE 2024 o | ADVANCED LEVEL

Centre Number

Centre Name

Candidate Number

Candidate Name
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MULTIPLE CHOICE QUESTION PAPER

Duration: One and a Half Hours

INSTRUCTIONS. FO-GANDIDATES

Read the following instructions carefully before you start answering the questions in this paper. Make sure yow
have a soft HB pencil and an eraser for this examination »
1. USE A SOFT HB PENCIL THROUGHOUT THE EXAMINATLION.

2. DO NOT OPEN THISBOOKLET UNTIL YOU ARE TOLD TO DOSO.

Before the examination begins: .

3. Check that this question booklet is headed “Advanced Level - 0765 Pure Maths with Mechanics 1.
4. Fill in the information required in'the spaces above.

3. Fill in the informationirequired in'the spaces provided on'the answer sheet using your HB pencil:

Candidate Number and Name, Centre Number and Name.
Take care that you do not eréase or fold the answer sheet or make any marks on it other than those asked for
in these instructions.

Answer All questions.

Formulae Booklets and ealculators are allowed.

8. Each question has FOUR stiggested answers: A, ‘B, € and D. Decide on which answer is correct. Find the
number of the question on'the Answer Sheet and draw a horizontal line.aéfoss the letter to join the square
brackets for the answer you have chosen.

For example, if C is your correct answer, markiCrasishowi'below-

[4] [B] =t [O]

9. Mark only one answer for each question. If you mark more than one answer, you will score a zero for that
‘question. If you change your mind about an answer, erase the first mark carefully, then mark your new
answer. )

10. Avoid spending too much time on any one question. If you find a question difficuit, move on to the next
question. You can come back to this question later. '

1. Do all rough work in this booklet, using, where necessary, the blank spaces in the question booklet.
12. At the end of the examination, the invigilator shall collect the answer sheet first then the question
booklet after. DO NOT ATTEMPT TO LEAVE THE EXAMINATION HALL WITHIT.
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SECTION A: PURE MATHEMATICS
I Given the functions f.g : R - R, where 7. Letp and q be statements. -
f(x) =x*-1and g(x) = 2x + 1, p q & “
@ H2= ) | | TOT T
B 7 FoToT
c 4 ‘ e T ~
D o The compound statement € on the table could
gELE NN - ‘ represent SR
—— . A p—og
2 If log,y =2 and xy = 125, then the values of B
; P q
x and y are respectively c- )
A 3and9 pvq
B 9and3 D pAgq
)
g gsaljddbz 8. Given'the lines
ail Li: 1 =3i—2j+ 4k + 0(4i + 2j - 3k)
: S Bow. 1 =1i+8j+ K+ 5(8i+ 4 — 6k)
3. The vemcall asymptotes of the cusvé L 5P 2i + 6 + 2K + B(i — 4 + 4k)
Y= Gooaes e A i . ol r=4i4+ 12§+ 4k —u(i+ 3j+ k).
| A x=3 x=—2 Which pair.of lines are parallel?
5 : “An, L) and L
; B x=2 x=+43 . rh)
c = _3 L, B~ Land L,
=" 1. ¢ O LanthL,
D x=2 x=5 D L,andL}%
4. When the polynomialp(x) = ax*+ 5x*4 2x — ‘9, A relation Ridefined on a non-empty set S is called
8 is divided by (x — 1). the remainderis —3 . | a partial@rder if R is
a = A" Retlexive, symmetric and anti-
A 4 symmetric
B -,.2 B Retlexive. anti-symmetric and
| p ;Z ¢ transitive
| X C  Reflexive, symmetric and transitive
i b 3 . . .
D Symmetric, anti-symmetric and
: T . transitive
5. The set of values of x for which —(lﬂ)—tj—
(x+3)(x-2)
i‘_ : is 10. .
! A {x:x<-3orx>12y o m :
. e : —_— henm =
B {x:x<-3o0rx>2} llezr——l 10, thenm
C {x:-3<x<2} ”
D {x:-3<x<2} A 10
B 5 -
6. A function f: R — R is defined by - cC 15
. b 7
f()—{ 43 + 4x,if x <1 - .
_ ¥ = lax - g2 - 4ifx> 1. A 1. The first order differential equation obtained
- : from the function y = Ax + Inx is
It f(x) has a limitat x = 1, the value of § is A xﬂ =y+Inx+1
A 2 4 dx -
B 4 _ . _
g l & y—inx+1
3 C LY
D . xgx: y—In(x+1)
; D xZ=y-—Inx+1"
dx ’
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3 ‘
12, The shaded region represents ’ 17. If f(x) =x*+kx = 3 has aroot inthe interval
: [1, 2] then the range of k is
| o A k<-%
R B k>2
. C —-<k<2
A AnB D k<-—zork>2
B AnB . .. | -2
C A'NnB , a 18. Given that the sum and product of roots of
D (AUB) the equation 2x% — 2x + g = 0 are equal, the
: valueof gis
13. A function f: R — R is given by
flx) = x+6 ‘ A =2
T x%-2x-15 B 1
The domain of f is ‘ 2
A R-{35 S
B R-{-35} : G~
C R-{-53} "
D R-{-5-3} » 19, The sum of the first n terms of an arithmetic
— - S progression 1s*n(2n + 3)\ The n'™" term of the
14. A curve is defined parametrically b i S
gp v p yoy progression is
x=ct,y=v. A 6n+%
The Cartesian equation of the curve is B 2n+1
A xy=4 ‘ 4 in — 1
B xy=2 : D 4n+1
C xy = 1 .
D xy=3 0. I—S+10il _
1+2i

15.  Ifr =i+ 2j+ 2k, s = —2i+3j +k, then

%S i A S
rxs.is
B
A —4i-5j—-7k c V5
B —4i+5j—7k 125
C —4i-5j+7k b
D —4i+ 55+ 7k 21 Thegline L has equation

r=>5i—8j+k+d(i+ 3j+ 2k) and the plane
7 has equation 2x + 2y — z = 5. The sine of the
acuteangle between the line and the plane is

6. Given that £(8) = sinf — V3 cos . Expressing
£(8) in the form R sin(6 — a) where R/ 0 Tand
a an acute angle. we obtain f(#) =

A 2sin(8 — %) A @

B V10sin(8 —-g) B Vi

C 2sin(8 — g) C _2_7@
| | D Vi0sin(6 —2) o 4_{?;
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22.

a 4 _
dx(3x +2)* =

12x(3x + 2)3
12(3x + 2)*
12(3x + 2)3

2(3x +2)°

OO w >

23.

The equation of the circle which passes through
the origin and the points (2,0) and (0, —4) is
x24+y2-2x+4y =0
x2+y?—2x—4y=0
x2+y*+2x—4y=0
x2+y?+2x+4y =20

24.

The area of the finite region bounded by the curve
y=2x —-1); and the lines x =1 anda'= 3 is
A 8-1n3
B 8+In3
C 8—-1In2
D 8+1In2

295,

If aroot of the equatiofhx? + 2x +1.= 0/s also
a root-of the equation| X3 = 2x? + 6x + k =0,
the value of the constant 'k is._

A 9
B -9
C 5
D -5~

o

26.

A periodic function f, of period 4, is defined by
_{x%, 0<x<2 _
f(")‘{x+2, 2<x<4 (D=
A ]

-

B 3
C 11
D 81

27.

Two fonctions f,g : R — R are such that
f(x)=2x—1and (fog)(x) = x — 2.
Theng(x) = -

~N

A X

N

X

2
x—1

2
x+1

[

B
C
)

*|
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The equation of the tangent to the curve
y = 3x(2 — x?) at the point (1, 3) is
3x-y—6=0
3x+y—6=0
y—-3x—6=0
3x—-y+6=0

OO w»
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28.

A,

B
C
D

Simplifying :in Ei

in4x — sin2x

2cosx
2 cos 2x
2secx
2.sin x

The number ofar?angemem of the letters of the

word ARREARS is

A

B
&
D

210
420
640
840

pi.

In'the expansion of, V3'+ x, the range of »values of
x for which the complete expansion is valid is

A

B
C
D

—3<xg€3
-3 <x<3
=1 < x <1

5 3

32.

: . 1 p? 1 .
Evaluating 1 + AT 2 + -+ gives

A

B
C
b

wwl-&wlwwl»
Njo

. 4x2-1Y\ .
lim (=5} is
x—roa0 \2x%+1

34.

3+4In3
3+3In4
4+4+4In3
44+3n4
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35. If the matrix M = (—1 -1 2), then determinant of 40.
‘ -1 3 4
M is .
A -18
B -8
C 0
D 18

SECTION B: MECHANICS

ey

tes

o

answers, academic blogs and a lot
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A small sphere of mass- 0.6 kg is moving on a
horizontal table with a speed of 10 m's=! when
it collides with a fixed smooth wall perpendicular
to the table surface. It rebounds with a speed of
% m s~ . The coefficient of restitution between
the sphere and the wall is '

A

0O w
S lwnldwliviw s

36. The position vector ot a particle at time ¢t seconds
isT.where r=[(t2+ 1)i+ 3] m. The velocity
of the particle when t = 2 is
A (4i+ 6j)ms~?
B (4i—-12j)ms™? . ; ol A
( ; }) -1 41, Three particles of masses 5 kg, 3 kg and m kg lie
C (2i+12)ms : .
D . o 1 on the y-axis at the points (0, 4), (0, 2) and (0,5)
(4i+ 12j)mss respectively. The center of mass of the system is
- - . — at the'paint (0, 4). The value of m is
37. The extension a force of 20 N produces in a spring A 5
of natural length 5 m whose modulus of elasticity B 4
is 150 N is :
3 C 6
A E m D 7
PR 42. A car wheel of radius -;-m is moving at a speed of
C s m 1?0 m s Its angularspeed in rads~! is
B = m Ly 2
2 3
]
38. The velocity of a parti¢le'A relative to another B is C fﬁ
(7t + 5j) ms~* . Given that the velocity of A is o
(8i+ 6j) ms™ . The velocity of B is = D 25
A (15i+ 11j) msT? 3
B (-i—-j)ms™! 3 - =
C (+j)ms? 43. A car aceelerates unpiformly from a velocity of
D (15i~ 11j) ms— I0ms™!? to 60 m's‘1 in6 seconds on a straight
’ ‘road. The distance it covered is
39. Given that 4 and B are events with P(A) = i, AgPT50 m
1 1 B 200m
P(AUB)—Eand P(AﬂB)—E C 210 m
P(AiB) = B “915'm
A
B 1 44. A box contains ten green and six white marbles. A
.3 marble is chosen at random | its colour noted and it
c 1 is not replaced. This process is repeated once. The
g probability that the marbles chosen are of the same
D 2 colour is
A Y
32
B 1
3
c 1
2
B 2
32
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45. The engine of a car of mass 1.200-kg works at a
constant rate of 69 kW up a road inclined at an
- 1 B .
..angle sin 1 (g) to the horizontal. Given that the

non-gravitational resistance to the motion of the
car is 300 N and taking g as 10 m s™2, the
maximum speed of the car is

A 15ms™!
B 25ms™!
C 30ms!
D 22ms™?

46. The work done by a force F=(i—2j-4k) N
which moves its point of application from a point
A with position vector r, = (3i ~ 4j) m to another
point B8 with position vector ry = (—i — 6k) m is

A 47]
B 3061
C 121
D -6l
47. A par tlcle decelerating to rest has its speed vms'
at time / seconds given b\
v=0/—- /’
The decdelatmn of the pamck whenv = 10 is
A 4ms?
B 10ms™?
¢ —10ms™?
D —4ms™?
0000/0765/1

48.

A uniform ladder 4B, of length 2a, rests in |

limiting equilibrium with its top end against a
rough vertical wall and its lower end on a rough
horizontal floor. The forces acting on the ladder
are as shown in Fig. 1.
AsN
BF—» 4N
) IZN
v A
40N @ {
sl
........... *J......JA_ S
, an
Fig. 2
The angle 8 which #Bymakes with the floor is
given by
4
A tanp = 3
3
Batan 0 = =
4
~ : 4
C sing =%
3
DE sin = =
4
49, A particle of mass of 14 kg rests on smooth
horizonta! table. It is coinected by a light
inextensible stringgpassing over a smooth pulley
fixed at thecedge of the table to a particle of mass 6
kfWhich hangs frecly!
Given that themacceleration of the system is
3 m s~ % when it is re'cased from rests, the force
exerted by the string on the'pulley is
A 422N
B 322N
C 42N
D, 82N
50. A snmothﬂvéi)l{efe A of mass 6 kg travcrliliiné atdms’

collides directly with a smooth sphere B of mass 3 kg
travelling at 2 m's™' in the opposite direction. Given
that the speed of B after impact is 2 m s the kinetic
energy of A after impact is

A 6]
B 121]
¢ 501
D 1351

STOP
GO BACK AND CHECK YOUR WORK
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