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INSTRUCTIONS:

- Answer all the eight questions in Section A and any five from Section B.
- Any additional question(s) will not be marked,

- All necessary working must be shown clearly.

- Mathematical tables with a list of formulae and squared papers are provided.

- Innumerical work, take g to be 9.8 ms™.

Include the allocation table on your answer sheet
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SECTION: A (40 MARKS)

1. 40 percent of the studenis in certain school own personal computers. If 24 students are
selected at random, find the probability that between 8 and 15 students own personal
computers. . (5 marks)

2. Forces of (ai + bj)N and (6i — 4j)N act at the points having position vectors (-2i -2j) m and
(3i —j) m respectively. If the forces reduce to a couple, find;
(a) aand b
(b) the moment of the couple (5 marks)

3. Use the trapezium rule with 5 strips to find an approximate value for

2 -2x d: _—
1 xe X  Correct to 3 significant figures. (5 marks)

4. A random sample of 100 Adults is taken from a population. The sample is found to have a
mean weight of 76.0 and variance of 144.00. Find the 97% confidence limits for the mean
of the population ( 5 marks)

5. Two particles are travelling along a straight line AB of length 20m. At the same instant one
particle starts from rest at A and travels towards B with a constant acceleration of 2ms?
and the other particle starts from rest at B and travels towards A with a constant acceleration
of 5m2. Find how far from A the particies collide. ( 5 marks)

6. An examination question has two parts A and B. The probability of a student getting part

.2 : e .
A correct is . If she gets part A correct, the probabiiity that she gets part B correct 1s % ,
otherwise its -2- . There arc three marks for a correct solution of part A, two marks for part

B and a bonus mark if both pai'ts are correct. Calculate the expected student’s total mark.
(5 marks)

7. A light inextensible string of length 40 cm has its upper end fixed at a point A, and carries
a mass of 2 kg at its lower end. A horizontal force applied to the mass keeps it in
equilibrium, 20 cm from the vertical through A. Find the magnitude of this horizontal force
and the tension in the string. (5 marks)

8. The table below shows the values of a function f(x)

Ix 1.0 1.1 12

f(x) 0.000 0.095 0.182
|
Use linear interpolation/extrapolation to find;

@ £(1.16)
(i) £(0) =024 (5 marks)
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SECTION B (60 MARKS)
9. (a) Show that there is real root of the equation e* — 2x — 5 = 0 between -3 and -2. (3 marks)

(b) Derive the Newton-Raphéoxn formula, to find the root of the equation in (a) above,

(3 marks)
Hence construct a flow chart that
(i) reads the first approximation Xo,
(if) computes the root to 3 decimal places,
(iii) prints the root. (4 marks)
(¢) Perform a dry run for your flow chart using xo = -2.5 ( 2 marks)

10. The height of pupils in a school is normally distributed with mean 130 ¢m and standard
deviation of 7 cm. If a pupil is selected at random. Find the probability that his/her height is

(i) above 144 cm . (2 marks)
(ii) less than 123 ¢cm (2 marks)
(b) determine the lower and upper quartile heights : (4 marks)

(c) If 4000 pupils are selected at random, determine the number whose height will lie between
126.5 cm and 137 cm. (4 marks)

11. A car of mass 750 kg has a maximum power of 30 kW and moves against a constant resistarice
to motion of 800 N. Find;
(@) the maximum speed of the car;

(1) on the level road. , (3 marks)
(ii) Up an incline of slope 1 in 10 ° (4 marks)
(b) the acceleration down the same incline if it moves at 40 ms-! (5 marks)

-
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12 The table below shows the time taken to load vehicles in a day

Time ( minutes) | Number of vehicles
40 - 45 4
45 -50 13
50-55 17
55-60 44
60-70 59
70 - 80 7
(a) Draw an histogram and use it to estimate the modal time. ( 5 marks)

(b) Find the: (i) Mean time, (i) Median time (iii) standard deviation of the time ( 7 marks)

13. A particle is projected from a point which is 2 m above the ground level with a velocity of 40
ms™! at an angle of 45° to the horizontal. Find its horizontal distance from the point of projection
where it hits the ground. (6 marks)

(b) A particle is projected inside a tunnel which is 2 m high. If the initial speed is u show that the

uz-4g
)

4
maximum range inside the tunnel is ( (6 marks)

14. The numbers y and z are approximated with possible errors of Ay and Az respectively.

Az
z

(a) Show that the maximum relative error in the quotient f is given by ‘%’-l + (5 marks)

(b) Given that x = 20.1’36, y = 15.3 and z = 9.5342 are rounded to the given number of decima!

places, find the limits within which the exact value of %’% is expected to lie (7 marks,

| 15. A continuous random variable X has a probability density function given by:

0.5k x2 0<x<?2
fX) =43 k(4-x) 2<x<4
0 otherwise

©UMTA Joint Mock Exams 2017 Page 4 of 5



( 3 marks)
( 3 marks)
( 6 marks)

(a) Sketch the graph of f(x)
(b) Determine the value of k
(c) Find the (i) Mean (ii)Median

16. (a)The rectangle ABCD has AB =4 ¢cm and AD = 2 cm. Particles of mass 3 kg, 5 kg, 1 kg
and 7 kg are placed at the points A, B, C and D respectively. Find the distance of the centre of

gravity of the system from each of lines AB and AD. (6 marks)

(b) The diagram below shows a uniform cylinder of radius 2a and height 2% with a cylindrical
hole of radius a and height h drilled centrally at one plane end.

ot ,—;mx-mx.w,h\%

=
| <P

A B
<€ 2a=>
Show that the centre of gravity of the remaining solid is i—i h from the base AB. (6 marks)
Page 5 of 5

© UMTA Joint Mock Exams 2017



UMy Maaarg GV b ¢

291}

MY Qs P yis]a
MATHEMAICS . yac e .
G =124 f= O'L},CL:: o & |
P(%L X \5): 7,
A = nP
Meo=wrory = 9L
o= NP
= Jlr»o0b
T o
G = S36
v = {576l |
& = 4 Q}/\
V(\%Z_,Y<'\S>': PL q 4 xS \q) .
= P(ss2 ¥ =14ws)
. : ~

AN DW\T\L\""S

':,\?‘L

—_—

Ly Ty

— 9 ~ous8 £ 2 £ 2 oya)

P Tl e e wsed)

I\/\ \ V\,\




@2

(Q‘\g[

= LN ol

ERSSE A |

i

"



| xe
Q-2 \/\ = 2~ | — o e
2
x \5'9, \ji,; &i’\ﬁL\t 9ﬁ—1
TR
o 013524
\- 2 : N
\5% Q- 0%S| 2
"o D 0652
" o 049 1¢
0 002663
- 0,{‘?“@1} O AVK 3
P
~29C
e dx =
< ) J
— 1 yov &mw}lcﬂ + 149 3R
2

Y

S~

= 2 0%% A

Z 0 0X%¥NY 5

=~ 0. (0.}%%‘.}5

A %j,

Goke

y\,&,)



Y= b A vy

[AV;
G AL umerL

N SN
\)\'{GQY \}\_,:,\,,\\’\: = q({’ (}0\"

—

Py = X 2 b
Vo
“= b -
= 32 3945
Voreer

Wil = 2.3 b

P
\

1
e
,

3
( jJ
L

A




{}}

g

i
Iy

DRI
<



Ao 5«/ Covvtel p=oy ) A
T L e

2 tle)
Y
= f(A) < B
1 .
Jn

Ew = 3¢y,

\:N‘:g@ché WRY wee = R0 6|




’23'\’
CosSe = 29 - 6.
v
@ — IQDQ
= £ = 29
S v : 5o -
DU S S \"‘f-"’c

VE 2 = e 3w

B <
SWA AR

? - 1766‘\".\5(311« \XV“

Svmoe

— VL 20k

r\/’\



&R

&

7N

! =]
X - \ b1k \‘1%
o foron] Y feren

S =
_ N
AL - Ve -\ Y
ﬂfvw\g = O $Yxo sk = 9 oS
Y = 0. y3p | 1)
‘ f
b;LW#Q\Q&L Q,\(‘ L" “.00\\--

0, Ul

I} = |

€. 065 6L

L6 G -




e

Qs
AN

~

jL X)= € -2x ~-§ =% -

. ~

FC3)= @ 465 = pougy
T

‘Stt) = € AY-F = v b4} -

S e 0(\‘%) 72 o e d\~-1} < ©
\mples Yoz 15w NN\

’\"‘Qm_m -2 (;\»\_g\ ~ A ¢

V)N

\
L



0 | Py Loy 4y

!
3
§
}
L
ﬂ = QO ;
|
N |
1‘\
Pead:r Xy . |
_4
V7 Wy =Tong,

=185 1|

SRR VAU RIS

L 0.09Y 9

) 2|

10



Q 10

N

M =130 <, T = F <

P (x> \uw() .

el =7 '\.uthgv)
A
F(Z > 9__) = O OULY .

Pl > ) — o 02 Ux.

FUX < ) =
Pl 2 « V13 —(3 v
e )
Pl = 4-*-1)

= S’Lz/.—f\) =0 \S% ¢}

i per Gt hungd = 1A

, S VIR M

2= V39T 0GR

o = VLS LY

(WA R \&:vvf\f'\\"\ = iUy 2. |

AT YA~
,,"» B 2
!
} /
p -
)

I R B { -
IR ]



PLING s 2« % < xg}J

T
— &Lf"@fS LT < !) .

= AN S 4 o BYY 2
= g S LT K

N\z\m’\.,e( /\, X?\,\{J\P\E £
Q-S 3§ R IV

= L1 pupla

¥

\
.

\g‘\/t\

/12



N"’S\) ~-
MSV‘V\V\ . Y»\,Q(
Fosvs 3 megime = o
BRIV - o+ TSRy
Vﬁf‘v«y

Venay = \i TG NG )

PP T

1%



X € | fxlf_{,
R Taes|

a (% 201331,15« '+
i l}. essbs| 3 Y
Y |4y

6bs |59

TSt

L, Moon hmye = Tshe
\u\{ w"'\'\\ .

Y% aw'\p

Medon hme = 55 1 (}%3\;)*5,
Uy

— 59.3) Y Ovnmdes \ anbsf

=59 2%

L A g < |
S“' ‘,\ g \T————%—‘%’%\\r T %/S —i’o)
{ \\\P iy
- L )
5 l’}'ﬁg}f;} . (65 T
- Sh =
* \L(\‘ e
7

T N
T =\ 2599 oyt - S LG9

S D T \y S,L \Q'}‘k\\;()\}\

D



t\/\/gr\w\,\\:w\ =15+ +%

N

-

(R

i

4,"\ R

(} \{/5_ \,f\r .

} N N o
i
|
J.]
i
i
a T 1
— O S | S I G -
i I
s ~ L L i fu
1 i
| i
T ! !
i } i
SR } }
i | 1
foe 4 |
. i !
= — : - SRS o ik i
{ ] } 3
I i 4 i
R 1 |
1 1 i
&3 : ———
\1 T -
1 1
o i ) i
; .;
i ! }
| |
+ —+ o T —t—
t { {
| {
| ? ‘
- /" - e ——— e —
L I i
~ |
i i
1 H
‘- i
SN e SR S
1 1
i i
i
; e L
{
; ]
§
f”/'"\,\ il i
A (0, AT
| %1
‘ .
K ais

VAN

us £0

%N



9
= UOdus S &

. 2
~9 = QesmuS b - Llfj‘t

e o
Y8 - uosSinusk — L= O

. e N j
Lo e i‘@‘“‘“\@) R UL ENE 8
PIRA -
k' == g(‘l/z_ S av —_—O b\,C\ \d’& 'y
Lo s w0 s
— \bs 1yt
7
V. = TN Sose s
| ' T
YL - LA, \,_ S B ’ L S B

- W

N J
9 Sk
W .. 9

TSI R

W
S (Ve )

l6



£ e = (%M\,_ Y

Il D TR

2 (2APT)

— 29 A dY -3 ~YDdhz

7 (5.~ Bz)

= TZhYy-Jhz

e —————————————

z25CH + A_Z_:)
=

‘ RS
Tow = ZpYy-yby

ik

2

LZ’
S F L

= \ (259 - 9b;2:\,'1
. \j

= | Ay - bi_(

7
S

_ﬂ
_,j

,?}'ﬂ}

vy N
$




&y

) =\ ) N = & -~ Q. <20
2 2NNV Y S %%/ = 94529y

— 15-35-90.12g%

1538 4 9. 53y g

R S I -

lMwee bl = 19-2 95 -0 12 6o

'S LS 494 . s2ut S

= ~ 0 ARG

S W e = o 9

Wy e Yok = —O 1923

1%



’JLK Q [ = u r
,)fvu 0 B'SKI‘Q\KFO
/ | = 2
1’5\\1) A
)
.
4
2
|
= |
Y\’\@r\n E\V"’ -
o % h
J o - %?c; 0}:&. o o ( r ~20 ) of X
o
T
T

A

19



‘\’I\Q C\,/\TC;\ .y)

XY |
5 \((Lg»«;»\)ch = e
T
— /\*\[17(0‘; :"0*%
-

H‘f/\« C s M\&—;\« k\-,té,) [ SV S & A \-}
u

J h&({hx)c‘)l:\- ST
Wy

W
] T _ e
o3 WA - ¢ l - w.D

s A Aa

L .
6%( €-umA m | = S
L

Q..g& WL - ,\-mq‘) - -9
R
3 - wonamt ) = o

T
v -t '& 3% N

Mo 29 £ ] S6 - w3
©
IR S S e

>

ol L Xy 4

ST e (Nt vy g»\Q»\ K&\Q{j( i

&

.

a0



G\,

P s chom Co G femm RO

. i -
P‘\O‘V) %(‘u,\?)

) K\D\%\ YNOady abowk NES g

\oy

AN

Qv\\«( N )._ Cj‘(QJ\i\\j VS0 B\Ah P\& C:“\S‘
\ Can %ﬁﬁﬁ,\ A’{g :

PR

\ | 3N
&y~ v ,1 ':)_ H (,7}\’\ R i —

e

v {

Y enton v\ o A Sh- '{\"Q,, 5
T \
= Ly ‘
K\\:L\\KL\ = Wi \4\ P AL & 3§\c}L1Y~ s
&
Ak 2N Yy

5)= 2 ) 5(89) 904 vy(e)

i

. |
o = \g}.ﬁ\.\v\ :

A

af



