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Mobile phones are NOT allowed in the examination room.

MULTIPLE CHOICE QUESTIONS PAPER

One and a half hours

INSTRUCTIONS TO CANDIDATES

Read the following instructions carefully before you start answering the questions in this paper. Make sure
you have a soft HB pencil and an eraser for this examination.
1. USE A SOFT HB PENCIL THROUGHOUT EXAMINATION
2. DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO.
Before the examination begins:
3. Check that this question booklet is headed “Advanced Level 0775 Further Mathematics 1’
4. Fill in the information required in the spaces above
5. Fillin the information required in the spaces provided on the answer sheet using your HB pencil:
Candidate Name, Exam Session, Subject Code and Candidate Identification Number.
Take care that you do not crease or fold the answer sheet or make any mark on it other than those asked for in
these instructions.

How to answer questions in the examination:
6. Answer ALL questions.
Mathematical tables (Formulae booklets) and calculators are not allowed.
8. Each question has FOUR suggested answers: A, B ,C and D . Decide on which answer is correct. Find the number

N

of the question on the answer sheet and draw horizontal line across the letter to join the square bracket to the
answer you have chosen.
For example, if C is your correct answer, mark C as shown here.
[A][B] [ [D]

9. Mark only one answer for each question. If you mark more tan 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 difficult, move on to the next question.
You can come back to this question later.

11. 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. DO NOT ATTEMPT TO LEAVE THE EXAMINATION HALL WITH IT.
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1—x° 6. The curve C has parametric equations x = a(t —sin t) ,
If a, b and ¢ are constants, then ———— decomposed
x(x—l) y= a(l—cost), a>0, 0<t<27 .The mean value of y
into partial fractions yields 342
[A] 1444 b 1 with respect tox for 0<¢ <27 is %. Then the area of
X x-—
the region bounded by the curve and the x —axis is
a b
[B] -1 37a?
x x-1 [A] za
2
[C]  ax+b+S
x 3rza
b N
a
[D] —+— )
x x-1 [C] 3ra
For what value of & is the function [D] 3rza
sinh? x 20 7. (G,O) and (H ,*) are groups, with group operations
= 2 7 ti tx=07?
S (x) * continuous at x =0 o and * respectively. Then a homomorphism of G into H
(A] 0 k, x=0 isamap f: G — H which satisfies the condition
[B] 2 [A]  f(xey)=f(x)+f(»),Vx,yeG
C 1
et Bl f(x*»)=1(x)of().¥xyeC
(D] > [C] f(xop)=7(x)*f(y).Vx,yeG
Given the groupS:({a,b,c,d},®) [D] f(x*y)=f(xoy),Vx,yeH
® a |b |c |d 8. The furthest point from the pole to the polar curve with
a c |d |a |Db
equation r = , occurs when
b dja |b|c a 2+cosd
c a|b |c |d B
d blc [d|a [A] 0= B
The set of elements with self-inverse is
Al { } [B] O=rx
ae [C] 6=0
Bl  {a.d} 7
D 0=—
€1 (b s 3
[D] {b’d} 9. The moment of inertia of an object of mass 2m is 4ma* s
Given that the sequence @, is convergent, then its radius of gyration is
2
a [A] 2a
A lim 2L =1
[A] - Jlim = [B]  2a
[C] a2
[B] lim 2oL 5
=0y, \/Ea
a Pom™z
[C] lim —+L >
noea, 10. A particle P moves on the curve with equation » = aé’
(D] lim -2 <1 with constant al.lgular speed o . The transverse component
n—od, | of the acceleration of P is

1
Given that 1, , = jx’" (1-x)", where m,n e N, then
0

[A] Loy =1
[B] Lo = Lt
[C] Loyn = Lyim
[D] Ly =110

[A] wr
[B] 20°r
[C] 0

[D] —o’r
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RN (Al 1
11. Given the differential equation —;} = (—yj and y=1, [B] )
dx dx
(€] -1
ﬂ =4 when x =0. The first three non-zero terms in the (D] 2
dx In2 )
Taylor’s series the differential equation are: 17. I ™M cosh xdx =
[A] 1+4x+16x° +.. 0
[B]  1+4x+8x%+.. [A] e -1
[C]  1+4x+2x+.. [B] e -1
[D]  l+4x+4x?+.. [C]  ef-1
12. The integrating factor of the differential equation (D] - e%
d i .
xd—y— (2-x)y= e ,x#0 s 18. The vertex of the of the parabola with
X
! equationy:2|x|—x|x|, isx<0
A o —X
A e A1 (10)
[B] xe™ [B] (-L1)
[C] izex €1 (L-1)
X
5 [D] (0, —1)
[D] x'e’ ; :
- — - 19. Given that the random variable Z follows a standard
13. The image of the vectori+ j under the linear o
normal distribution, then P(Z < —a) =
1 2 -1
transformation with matrix M, whereM=|0 1 1 | is [A] - P(Z N a)
1 1 =2 [B] 2P(Z<a)—l
[A] i+2j+3k [C] P(Z<a)-1
[BI] i+] [D] P(Z<a)
[C] 2i+j+2k 20. How many distinct solutions are there to the congruence
[D]  3i+j+2k 2x=15(mod21)
14. The equation of the axis of symmetry to the curve of [A] 1
4 . [B] 2
f(x)= is
(x) 4-x2 [C] 3
[A] x=2 [D] 4
[B] y=0 21. A particle moves along a straight line OX such that its
[C] x=0 displacement x from O at time¢ is given by the equation
D =2 2
[D] il - - - - ﬁ —ﬁ +3x =0, the period of the motion is
15. When two moving spheres collide obliquely, which of the dx*> dt
following statements is not true? o0
[A] Equal and opposite impulse act on them (Al 3
[B] There is a loss in the total kinectic energy of the -
spheres [B] 3
[C] They move in opposite direction after impact
[D] Their velocities perpendicular to the line of action [C] r
do not change 2
16. The general solution to the differential equation [D] 3z
2

2
d—y+ad—y—2y:0 is y = de™ + Be* .
dx*  dx

The value of a is
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22. The moment of inertia of a uniform disc of massm and _ . - 4 8
radius2a¢  about an axis through its center and 27. Given that the power series for cosx” is1 Y + . +..,
perpendicular to the plane is 2ma’. The moment of inertia which of the following could be the general term for the
of the disc about a tangent line in the plane of the disc is series?

2 - .
[A] 2ma (Al (—1) 1y
2 R —
(Bl oma (2r)!
[C] ma (-1) (22
[D]  3md’ [B] B
r)
23. Given the complex number z =(—1+i )2 e % then .y
aI'gZ = [C] (_1) X i
. (2r)!
[A] ——+nb
2 (—l)Hl § 2742
(D] —
R (2)!
3z 28. The value of x for whichcosh™ (2x)=1n4 is:
[C] —+nb
4 (Al 7
3 16
D ———nb
[D] 1 B] 15
24. The value of the constant k& for which (] li
P(x): k(2—x), x=0,1,2 16
0, otherwise [D] U
is a probability mass function is 8
1 209. The value(s) of n for which the complex number
[A] " no
4 z= (1 + \/gz) is purely real are , for all
1
[B] ) integers k .
) [A] n=3k+1
[C] - [B] n=3k+2
6 [C]  n=3k
o] . [D]  n=2k+3
3 30. Figure 1 shows a cube with sides 2units. The coordinates
. 1 3 1 2 3 of the point Q is
25. Given that N = and M = are
3 1 2 3 1
elements of S5, the symmetric group of permutations of
A= {1,2,3} , then the composition Mo N is
Al 1 23
6 2 3
1 23 )
[B] 5 1 3 Figure 1
(c] 1 23
3 21
1 2 3
D A 0,2,0
o (33 A (020)
26. The polar equation of curve with Cartesian equation [B] (2’ 2, 0)
y=x"is €] (022)
[A] rtanfdsecd =0 [D] (27052)

[B] r = tan” @sec &
[C] rtand =secd
[D] r =tané@secd
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31. Given that S is a similitude defined by z'=(1+i)z+2+1i, Given that the mode of X is §,then the value of the
the affix centre of the similitude is: 3
[A] 1-2i constant g is
B —1+2i 1
[B] _ N
[C] 2—i 2
[D] -1-2i 3
5 (B] 5
32. The maximum value of ———— forallx >0 is C i)
3cosh(Inx)+1 (€]
(D] 3
[A] 1 38. A piece of land lies between a straight fence and a river at
B 22 a distance x meters from one end of the fence. The width
{C} ) of the land , y meters was measured as follows.
(] 8 x | 0]20]|40 |60 80| 100|120
2 2
33. The equation +2 =1 represents an ellipse if Y [0]22]41[53|39]17 |0
—a a-
[A] a>?2 Using Simpson’s rule, the area of the plot is
[B] a>s [A] 158m>
[C] 2<a<s [B] 1056m*
D =1
[ ]. a ‘ i, [C] 3520m*
34. Which of the following propositions is equivalent to )
[D] 3360m
~p=4q?
[A] s 39. Which of the following motions is not harmonic?
pr=d [A]  ¥+9x=0
[B] pvq
[C] ~qg=p [B] X+x+4=0
[D] p=~9q [C] i=%+3x=0
35. A smooth sphere 4 of mass 2m moving with velocity [D] 4 3i44r=0
(-3i+12j)ms™" is struck so that it now moves with a
velocity of 6i , the impulse exerted to 4 is 40. The value of the constant a for which the line y =x-2
2
. . -1 —
[A] 6m (3i—4j) kgms is an oblique asymptote to the curve y = al Cllx is
x—
[B] 6m(3i+4j) kgms™ A]
[C] 6m(-3i—4j)kgms™ [B] 3
D] 6m(=3i+4j)kgms™ e
36. The value of 4 for which the vectors (1,-1,0) , (0,—1,1) |41. A particle is moving round the polar curve » =1+sin8
and (0 1 /1) are linearly dependent is with constant angular velocity @ . The maximum speed of
the particle is
[A] A#1 A] »
[B] A=-1
(€] P [B] o2
[D] A#-1 [C] 20
37. A continuous random variable X has probability density [D] @
2

function

f(X)={

x(4+,ux2),0SxS4

0, otherwise
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42. Ifx is the displacement of a particle from a fixed point O [4¢, The value of x for which the equation 247°% = x(mod7)

at time ¢ , then equation of motion is given is satisfied is
2

by% + 4% +5x =0 . Given that the motion is damped [A] 1
t t

(B] 5
harmonic then the damping factor is: [C] 2
[A] Ae™ (b] 3
[B] A 47. The rate of decay of a certain substance is proportional to
] ! the amount present at any time t with decay constant A .
e
[D] Ae! The time taken for the amount of substance to drop toé of
43. Given the sequence (u,,) defined by its original value is
1y =0 aso [A] Aln2
, Vn=0.

Uy =AU, +2, Y, 20 [B] %
Then (u,) is [C] 212
[A] divergent 1
[B] decreasing (D] z]n 2

t
€] COTVETEEn 48. As x >0, sinhx =
[D] constant )
] ; ; ] [A] sin x
44. A particle of mass m is projected vertically upwards .
[B] —sinh x

against a resistance of magnitude kv , where v is the

tanh
velocity and & is a positive constant. Equation of motion €] ant g
oot . [D] cosh x
is given by:
dv 49. A, B C are vertices of a triangle. The area of A4BC is
[A] —+kv=0 1
dt [A] §|A><B>< q|
[B] m v_ mg+kv=0 1
dt (B] 5|AB x AC|
dv
[C] mE—mg—kv=O [C] |4B x AC|
dv D] LaBac
[D] m—+mg+kv=0 (D] 2| : |
dt
45. If the system of forces F;, F,, F; ...acting through r;, 50. The work done by a force F = (10i~3j+6k) N in moving
r,, Iy ... respectively is in equilibrium it is necessary to a particle from the point 4(0,2,5) to the point B(4,-1,1)
show that is
[A]  both Zon and erF:O [A] 73J
B 40i+9j+24k)J
[B]  both Y F,=0and > r,xF, %0 [(B] (401+9j+24K)
[C] 25J

[C]  both Y F#0and D rxF=0 [D]  (40i+9j-24k)J

[D]  both ZF #0 and Zri xF, #0

END!
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