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. 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 Jfor this examination.

1. USE A SOFT HB PENCIL THROUGHOUT THE EXAMINATION.

2. DONOT OPEN THIS BOOKLET 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. Fill in the information required in the spaces provided on the answer sheet using your HB pencil:
Candidate Name, Exam Session; Subject Code, Centre Number and Candidate Number.
Take care that you do not crease or fold the answer sheet or make any marks on it other than those asked

for in these instructions.
How to answer the questions in this examination

6. Answer ALL the 50 questions in this Examination. Al questions carry equal marks..

1. Calculators are allowed.

8. Each question has: FOUR suggested answers: A, B, C and D. Decide which answer is appropriate. Find the
number of the question on the Answer Sheet and draw a horizontal line across the letter to join the square

bracket for the answer you have chosen.

For example, if Cis your correct answer, mark C as shown below:

[A] [B] £} [D]

han one answer, you will score a zero for that

%M uestion. If you mark more t
R, e enee your m )’ the, first mark carefully, then mark your new

qQuestion, If you change your mind about an answer, erase
answer, R T
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.

i i i klet.
. in thi t using the blank spaces in the question boo
12, E.(t) tz::ler:nudg P;n?]reké:;::?n:?ok: the ingvigilator shall collect the answer sheet first and then the
question booklet, DO NOT ATTEMPT TO LEAVE THE EXAMINATION HA‘.LL WITH IT.
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1. The integrating factor for.the differential equation 6. The value of kfor which

&y e k(z-2), ==0L2
qu + 4y = ?15 P(z) = [‘0’ otherwise
A 4z is a discrete probability density function is
B. &% A 1 ' .
C: e:“ .
. D. e S
¢ -3
1
2. g = g S
A e? (cosé’-f—isin@) o
. 1 . -
B e(cos28 s 29) 7. The series ’;;’: is divergent for
C. cos26 —isin26 A k>1
D. 2(COSQ§iSint9) Bik=z2
C. £<1
> ] D 0<k<2
x .
3. 7 expressed in partial fractions, where P, 0
1
and R ar | is * 8. —_— dr =
¢ € r;a constznts is : f m dz =, where A and £ are constants
A ——— ¢ is
z+2 z-2 ‘
B. P — Q _ R A. si =l iv_
-2 z+42 o A +k
)4 g
C. - -1l
s (x—-2)2 B. cosh J(I}.;_k
Q R
D. P+—- C. sinh‘l(E +k
T—2 (:L‘ _ 2) (4
D. oos‘l(ﬂ—C}Hc
4. If f(:z:) = 3cesh2z — 1, then the minimum value 4
of f(=)s 9. Given that T e
A - y=|z]+z~2la], z <, then y =
B. 1 A, 2z + 7?
C. _2 B. —22
D. 2 i é. 2‘2
. D. 2z - z?

5. If P and @ are statements, then ~ (P = Q) = .
A PVQ DR i
B! PA~ (@

C. ~PA~@Q

D. ~PAQ"

o YO0
a0V S
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2, _ . . .
10, z=at’yy = 2at, a € R, are the parametric 14. A particle P moves on the curve with equation
r = ac’ with constant angular speed w . The

equations of a curve where ¢ i
the parameter. The transverse component of acceleration of P is

length of the arc for 0 < ¢ < 1

is given by A 0
oA 2af01(\/1“+t)dt B. _wr
B. 2af01(m)dt o i:uzr
C. 2“_[()1(1 + t)dt 15. The forces E,,F, and F, act at the points w»ith
D. 2a\/§(ﬂ)dt | position vectorsl I,r, and T, vrespective[y, Given
that 23: F, = 0 and i r; x F, = Othen this
- i=1 -

11. The polar equation of the curve 2% + Zf - 2:1: is i=1
A. 72 = 2cosd system of forces

A. isin equilibrium

. T =28
2 T‘2 su"lﬁ B. reduces to a couple
T 2eind C. reducesto a single force through O
D. r=2cos0 D¢ reduces toa single force and a couple.
Y 16. The diagram shows the components © and vof
12. If the asymptotes of the hyperbolaz ] b_z =1 velocity (perpendicular and parallel to a fixed

vertical wall respectively) of an elastic ball just

?re perpendicular to each other, then the value of 0 -. N

1S
Just before

Al
B. 2 Jmpact By R
Just after
IC) f’1 ///ﬁ : impact
If e is the coefficient of restitution, then
13. The rate of decay of cells in(a certain culture is A e=0 '
directly proportional to the number nof cells B e=1
present at time ¢. Treating n as a continuous C. e>0
variable, k a positive constant, then M satisfies D. exl
the differential equation
dn 17. Given that
Mt (,li—4k)><(2i—j—k)i—4i+8j+16k
B dn where A € R, the value of Ais
a A. 0
ey . B. 4
dt C. 8
D. dn — —kn D: 16
dt
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18. If w and zare complex numbers then the

transformation w = %z is an
A. enlargement centre (0,0 ’
B.' enlargement centre (0;
C. enlargement centre ( %
(

- D. enlargement centre

19. Giventhat a @ b = a + b — 1, where & isa
binary operation on R, the inverse of an element

z € R under @ is

' Az
B. z—2
C. 2—z
D. 1-z

20. Given that 1553%° = w(mod 7), thenz =

-

O0wy
(@) W SO U5 Sy

21. Given that Z_y.g- y = 0 and y = 1,when =0,
z

a quadratic approximation for ¥is

[N}

A. l—x-l-x—
2

2

B. l+:r-$—
2

2

C. 14z -—%
2

2

) o) &
_ 2

22."A compound pendulum oscillates through small
angles 8 about its equilibrium position such that

8ah? = 9gcosh, a > 0. Its period is

8a
b) ,_..
A. <4r, 9

‘B 3r |a
3\
C 2”29_

]

gl
3 Vg

—
23. X is a random variable such that
E(X) =2, then E(3X — 4) =
A. 18
B, 14
5 2
D. 6

—_—

24. Let P and O be statements. The compound
statement ® on the truth table could represent

2 '—]H"'];‘

RITS IO PN
'—]—]*n-—1®

| F

Pe@
o= ¢
PAQ
PVvVa@Q@

DLOE

?+1,z<1

235, Giventhatf(z)= %, 1<z<3

z—8 >3

For what value(s) of z is f(.’L‘) discontinuous?

A. land?2
B. land3
C. 2and3
D. 2only

26. If Ty and ¥, is a solution of the Diophantine

equation az + by = ¢ and god(a,b) =d, then fo.;

t € Z, all the solutions are of the form

w0, 0
A. z—Io"*'Et andy=y0+d

B. -7’=3?0+§t and y = Yo + =t

b
C. $=m0—§t andy;:yo—;{t

o
3]
1
OH
+
|
o
]
o,
<
|
S
|
aul
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27. The inverse of the permutation

123 4]
P=l3 1 4 2
' 12 3 4
Ay 41 3

12 3 4
B- 1 5 3 4

1 2 3 4
Cls 3 21

1 2 3 4
Dilg 1 4 2

28, Which one of the equations represents a polar
curve that is symmetrical about the initial line

6=0?

\

A. r=asn3f
B. r=23asinf
C. r=asinfoos2f
D. r=23accsf
= ! If
29. Let f(x)= G-
1 1

S()= 9(x:+2) —9(x_1) +(x—-1)2 , then the

value of the constant P is
-1
A. 3

B.
C.
D

c,ooul'—-clu

30.If 2 = 14 cos @+ isin 6, then 22, where z° is

the.conjugateof : is

A, 4cos?é
2
B. 4sin® %

29 _ o028
C. cos < sin” 3

D. 2

5

oo

31. Given that the series Zn” converges, then

n=1

A p>1
B. p<-1
C. o<pxl
D. -1<p<0

32. The moment of inertia of a uniform rod of mass
2m and length [ about an axis throughits centre
and perpendicular to the rod is

A 2mi
g
B, m&
4
c. m
6
D. ™
8

d
33. E[ln(cosh 3:0)] =

A. dcosechdz ,

B. 3sech3z
C. 3tanh3z
D. 3ooth3z
34. In = f()% R = = 1171—2' I5 =

A. 2

3
B. 2

5
c. 2

2
D. &

15
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38,

Given the sketch of g ¥ r
Yy
the curve of

y = f(z) | |
Which of the ”___é.[_____,>
following statements | Zn
is NOT true?
A. lim f(:v) = f(fl‘o)
I—'IO
B. lim -_-_————f(T) — f(%) exists
A
C. lirn+f(:l:) = f(=)
)
D. lim f(.'z:) = lim f(z)
T—1,” =yt

36.

The general solution of the differential equation

d’z _
F + 2 =1, where p and ¢ are constants is
t

z =
A. pcost +gsint + 2t
B. pcost + qsiﬁt -2t
C. pcost—gsint +t
D. pcost + gsint — ¢t

37.

. 4 ‘ y
An estimate for f ldz , using Simpson’s rule
2z
with 3 ordinates is

A B
36

B. 17
36
c. %
24
p. 17
24

38.

0 o 8 8 et ¢ 8 S S e e ————

Ga/0775/1/BIMCQ Goontothe nextpage o TTTTretmeememecicmmc e ‘

The velocities'of a sphere before and after impact
are i+ 2j and 3i + j respectively. The angle of

deflection due to the collision is

A &
3
B. L
4
c. =
5
D, K
6

39. A liquid is leaking from a container at the rat,

2 .. : -
of = litres per second, where z is the quantity j,
z

litres of the liquid remaining in the container afte,

time ¢ seconds. The time in which the quantity o¢
the liquid reduces from 20 litres to 10 litres ip

seconds is

A. 300
B. 300
c. 100
D. 75

40.

Given that Z—y =z + y'and y = 1 When 2=
z 3

the value of ¥ when  =0.1, using a step length

of 0.1 and the approximation

Y1 =¥ iy h[d_z-ll 15
A 1
BQL1
c. 122
D. 1.362

-

41.

The equations of the asymptotes of the hyperbola
2 — 6z — 41 +16y —8 =0 are
A T+2=0z-2y=0

B. T+2y+4=02z—-29+3=0
C. T+ +2=00-2—2=0
D. 24+2y—~7=0z—-2y+1=0

42,

Given that the angle between the vectors
1+2j—k and i+pj +K is :—, then the value

of pis

A 2
B. V3
C. -2

D. V&
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43. The general solution of the differentia] equation o 1
. C.
% + 2zy = y,Where ¢ is a constant s =3t +1
A Y=+ D. 3 (n? +n)
2 n=1
B. y=ce" "
C. y= ce*=% 48. arsinh(z — 1) =
D. y=€""+¢ A tnl(z - 1)+ — 20 +2
ﬂichofthe B. In (z—1)+ 12—2:1:]
following Y4
equations best | C. In|(z—1) +Vz* +2 +2]
suits the graph z )
| > D. In|(z—1) + x2+2:r]
A, Y= ze® : :
49.1If ﬂm]‘ is the “greatest integer” function, then
y=xe° .
B. ¥ 4‘[1 _ lﬂda: _
— —mo—T L
C. y=—ze A2
= ot B. 3
D. y=—ze o 1
D, &
1 2 0 7
45, The transformation matrix |—g —4 —2| maps : . ' -
1o 50. Given the operation table for a binary operation
®, the inverse of X is
the TYZ space onto AW —
A. aline B. X . ® | WiX
B. aplane C. Y W Y|Z |X|W
C. the origin X |Z Y |W|X
N 8 D. z Y [X [W]|Z|Y
+ Space z (WX |Y |z
46. The invariant complex number under the STOP
transformation g =% = is GO BACK AND CHECK YOUR WORK
' 142 _
A -
B, —
C. 1
D 1
——

47. Which of the following:serics is convergent ?

A (-

r=1

B. i(-l)””[”:l]

n=|




