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SECTION A (40 MARKS)

X is a continuous random variable whose cdf is;

J:0<x<
F[x]z{ix : X3

1 & xZ3
Find: (i) the value of the constant A . (002 neiks)
(g PLX = 14X« (13 werrks)

A body of mass 0.4kg is at rest on a rough horizontal surface. If the coelTicient of
friction is 0.5. Find the;
(1) angle of friction
(i)  magnitude of the least force that will move the body against the surfic..
(03 mrks)

A weighing machine is corrupted such that a mass of 2 kg is recorded as a | S kg
and a 5 kg mass is recorded as a 4 kg. Estimate using linear approximation.

(1) what mass is recorded as 2.25 kg. (102 miirks)
(ii)  the mass that is recorded accurately. (003 marks)

2
The resultant of a system of forces is [‘JN, the point (3. 2) lies on the line of

action of the resultant force. Find the;

(1) equation of the line of the resultant

(i1)  value of the moment that when added to the system the line of the resullant
will pass through the point (0, 0). (103 marks)

In a frequency table, it was recorded that ¥ fx* = 10000, ¥ fx = 600 and the
standard deviation was calculated as 5. Calculate }; f.

A particle P is projected vertically upwards with a speed of u ms™ from a pomt O
on the ground; while at its highest point a second particle is projecied vertically
upwards with a speed 2u ms™ from point O. The particles collide at a point which
is at a distance x m from the highest point of P. prove that u* - 32gx. (05 marks)
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Study the flow chart below:

A

v
=0

y  Yes

|
Print : y

<>

Perform a dry run for the flow chart and suggest ifs purpose.

(003 nicirks)

The probability that a star player of a football team will play in any gamc is 0.8.
the probability that the team wins a game when the star player is in the (cam is

0.75, otherwise it is 0.5.
Find the probability that the;
(i) team will win a game

(i)  star player is in the team if they lose the game. (10> marks)
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SECTION B (60 MARKS)

9 X
9. (&) Evaluate J"[::r-—--:,—a'x correct to 3 dpls. (04 nreirks)
2

. : . . . -
(b) Use the trapezium rule with 6 ordinates to estimate X drecorred 03

1

0 x* 4+ |
dpls; hence state the absolute error in your answer, (0N micirks)
10. X is a discrete random variable such that;
k : %=34.>
P(X =x)=4k2% ;| x=1.2
0 ; elsewhere
(a)  Find the value of the constant k, hence find;
(i) P(X 2 2)
(i)  The variance ol X. (009 icirks)
(b)  Sketch the graph of P(X = x). (03 nirks)
[1. Relative to an observer in a motor boat travelling at 10 kmh™ due south. o steamer

appears to travel at 402 kmh™' due north west;

(a)  Find the magnitude and direction of the actual velocity of the stcamer
()7 nirks)

(b)  If initially the boat was 50 km north of the steamer; find the shortest
distance between the vessels, and calculate the time that elapscs belore this
occurs. (03 murks)

12.  Study the table below;

Marks | 20-24 | 25-34 | 35-38 | 39-44 | 45-49 | s0-3d
Frequency 1.2 i 2 1.5 I I
density ] - [

(a) (i) Construct a histogram using this data
(ii)  Use the histogram to estimate the mode. G

(b)  Calculate the mean mark. (16 icirks)
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13,

14.

15,

(a)  Use a graphical method (o find the two roots of the equation:
X+ x-4=0 correct to 1 dpt.

(b)  Use the Newton - Raphson method to find the negative root ol the equation
in (a) above correct to 4 decimal places. (006 sty

(1060 irks)

(a)  The figure below shows a uniform solid consisting ol a right circular cone
and a cylinder.

| n
|: 4cm
. 3
é hcm
/——’—*i?.‘—‘x y
P
base

Show that the distance of the centre of gravity of the solid [roin O is

2
I +80 45 cm, where h is the height of the cylinder. (007 wiirks)
6h+8
(b)  When the solid in (a) above is placed with its base on a rough planc
inclined at 45" to the horizontal it will be at the point of toppling. I the

radius of the cylinder s 2% cm, find the value of h. (05 merks)

A particle of mass 0.5kg acted upon by an accelerating force of (12t - 6Lj)
Newtons passes through point P (-2, 3) with a speed of 3i - 4j ms”.
(a)  Find the velocity and position vector of the particle ( scconds allur pussing
through point P(-2, 3). (06 tieks)
(b) Calculate; (i) the average speed of the particle in the time intcry ol

( =1 tol=13s.
(ii)  the power developed at t = 2s. (100 1mcirks)
5
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The marks of all the candidates from a certain school in a national examination
were normally distributed with a mean of 52% and a standard deviation ol 16%.
The lowest mark for a distinction was 68%.

(a) Given that 20 candidates scored below 40% estimale the number of
candidates in the school, hence find the number of candidates who gol
distinctions. (6 cerks)

(b) Sixteen candidates ol this scho?l were picked al randoni [l the
probability that their mean score was between 46% and 58%. (U0 nicirks)

END
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3 hours

EDEN INTERNATIONAL SCHOOL

B.O.T Il EXAMINATIONS,2018
APPLIED MATHEMATICS
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3 hours

INSTRUCTIONS TO CANDIDATES:

Answer all the eight questions in section A and any five from section B.
All necessary working must be clearly shown.
Begin each answer on a fresh sheet of paper.

Graph papers are provided.

Silent, non-programmable scientific calculators and mathematical tables with a lisl «f
formulae may be used.

In numerical work, take acceleration due to gravity g, to be 9.8ms™.

I'H::.'f;' 1

School is good @Eden
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SECTION A

1. Two events A and B are such
that P(A) = 0.7, P(AuB) = 0.45 and
P(A'nB") = 0.18. find: i (AuB) o

(a) P(B" 3rnks
(b) P(A or B but not both A and B) 2mks

2. A particle starting from rest traverses a distance of 52m in the seventh second.
Find the distance the particle traversed in the tenth second. 5mks

3. Abiased coin is tossed four times. The probability that it shows only heads in the
four tosses is 0.0256. Find the probability of obtaining exactly two heads when

the coin is tossed four times. 5mks

4. A random variable x is normally distributed with mean 50 and standard devicition
10. Find the probability that x lies between 45 and 62. 5rnks

5. The table below shows delivery charges by a courier company.

Mass(g)  |200 400 600

| Charges (shs) | 700 | 1200 3000
Use linear interpolation or extra polation to find,
(a) Delivery charges of a parcel weighing 352g. 3mks
(b) Mass of a parcel whose delivery charges is shs 3360. 2rmks

6. A carton of mass 5kg rests on a rough inclined plane inclined at 30° to the
horizontal. If the coefficient of friction between the carton and the plane 1s 0 2,
find a horizontal force that should be applied to make the carton first aboul to

move up the plane. 5mks

7. Using graphical method, find the first approximation to the real root

of xX*-3x+4 =0, 5rnks

8. A particle moving with simple harmonic motion has speeds of 6ms™ and 8ms ' al
distances 16m and 12m respectively from the equilibrium position. Find the
amplitude and the period of the motion. 5mks

S mm—

School is good @Lden

Muge 2
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SECTION B

9. j‘he heights (in cm) of senior six candidates in a certain school were recorde as
In the frequency of table below.

———

i Height (cm) Frequen
45 o em)_ ______qu?_cn_)
153 - 156 17
157 - 160 20
161- 164 25
165 - 168 15
169-172 6
173-176 2

(a) Estimate the mean height and standard deviation of the candidates.
(b) Plot a cumulative frequency curve (O-give).
(c) Use your o-give in (b) above to estimate the:

(i) Median height.
(ii) Range of the height of the middle 60% of the candidates. 12mks

10.(a) Use the trapezium rule to estimate the area of y = 52x betlween the x-axis
x =0 and x = 1, using five sub-intervals. Give your answer correct to 3 decii als

places.

(b) Find the exact value of,

1
). 57 dx
(c) Determine the percentage error in the two calculations in (a) and (b) above.
12mks

11.The continuous random variable x has the probability density function (p d j]

given by,
Ki x 1sx%3
f(x) = k2 (4 - x) 3<x<4,
0 otherwise
Where K; and k; are constants, given that f(3.5) = =, find;
(a) The values of ky and k. 5mks
(b) The median of x. 4mks
(c) E(x), the expectation of x. 3mks
—— e e — = —— _ i O =y s
School is good @Eden Puge 3
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12, (a) Three points A, B ang ¢ lie along a straight line. The distance belweer /1 and
B is 95m and between B and G is 80m A particle travelling along the straigh! line
towards C Passes point A with speed U. The particle is travelling with constant
acceleration. If it covers the distance between A and B in 5 seconds and [nt

distgnce hetwe_en B and Cin two seconds, find the distance beyond C, ihe
particle covers in the next 3 seconds. /rks

(b) A stone is projected vertically upwards with a speed of 20m-s1 from & tower of
height 25m. Find the:

(i) Time taken by the stone to reach the maximum height. 2mks
(i) Velocity with which the stone hits the ground. 3mks

13.A particle of mass 4m is attached to the mid-point of a
whose ends are attached to two fixed points distant 8a apart in a verlical length
2a, find the depth below the upper fixed point A, of the position of equilibriun of
the particle. When the particle is slightly disturbed from rest in a verlical

direction, show that it performs single harmonic motion of period 2n

light string of modulus 2mg

ﬂfﬁ

14. A pair of dice is tossed 180 times and the sum of the outcomes recorded. Find
the probability that a sum of 7 occurs.

(a) Atleast 26 times.

(b) Between 20 times and 35 times inclusive.

¢) Less than 19 times. 12mks
(c)

15.Six forces, 9N, 5N, 7N, 3N, 1N and 4N act along the sides AB, BC, CD, DE, £F
and FA of a regular hexagon of side 2m, their directions being indicated by the

order of the letters. Taking AB as the reference axis, express each of the forces
in vector forms. Hence find the:

(i) Magnitude and direction of the resultant of the forces Gmks

(ii) Distance from A, where the line of action of the resultant culs AB. Ginks

S——— T — T e

S —— S S S ———'_'=—_._____-—_—g-—«-__=_?, P =
School is good @Lden
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16. The table below shows

( ; the percentage of sand, y, in the soil at different depths x
in cm).

[_S_EzE(gn_'TJ;débm';_'"_3_5__7_55 |55 25745 75 T20 |90 [51 160 |
% of sand (y) 86 [70 |84 |92 |79 |68 |96 |58 (86 |7 |

(a) (i) Plot a scatter diagram for the data. Comment on the relationship hetwen
the depth of soil and the percentage of sand in the soil.

(ii) Draw a line of best tilt through the points of the scatter diagrams.
Use your results to estimate the percentage of the sand in the soil al
depth of 31cm, and depth of the soil with 54% sand.

(b) Calculate the rank correlation coefficient between the percentage of sand in

the soil and the depth of the soil. 12mks
END
School is good @Eden - T
Mage 5
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(9]

SECTION A (40 MARKS)

. Events A and B are such that

P(A) =038,P (A/B) =0.8 and P(ANB) =0.5.

Find;
(1) P(B) (02 murks)
(i) P(ANB/ AUB) (03 marks)

A particle of mass 2kg moves with velocity e‘i + 2e™%!j — sinlLk.
Find the power developed after 4 seconds. (05 marks)

. Ifp=4.7, q=80.00 and r = 15.900 are rounded off with corresponding

percentage errors of 0.5, 0.5 and 0.03, calculate the relative error in the
expression 2 correct 1o 2 significant ligures. (05 marks)
.

In a survey, 200 people were asked the length of time that they spent in

the shower, the last time that they took one. The results were as [0l

Lx =909, Ix? = 4555,

(a) Find an unbiased estimate of the population variance. (02 marks)

(b) Determine the 97.5% confidence interval for the mean time spent in
the shower, (03 marks)

. A particle of weight 78.4N is released from rest at the lop ol’a planc

inclined at 30" to the horizontal. If the coefficient of friction between (he
particle and the plane is 0.2, find the

(1)  acceleration (03 marks)
(i)  velocity after covering 10m. (02 marks)

The following scores were obtained during the sports day compelition hy
different students™ houses in a certain school.;

42.2, 44.6, 47.5, 42.6, 51.4, 53.7, 56.8, 42.2, 59.2 and 61.7.

Find the;

(i)  mean score (02 murks)
(1)  variance (03 marks)

By using the Newton Raphson formula and Xg = m/2 as the initiy]

approximation to the root of the equation 3sin x — 2x = 0, show that 1.
second approximation to the root is 1.5. (04 marks)
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8. A non uniform rod AB of mass 20kg and length 4m is su_s;|'7iend<-.'nl y
60" and 43

horizontally from the ends of the strings AC and BD ol
leulate the

respectively with the vertical. 1f the tension in AC is 60N, ¢4 Sy
(i) tension in the string BD (03 m,m-], ‘:)
(i)  Distance from A where the weight of the rod acts. (03 marks)

SECTION B (60 MARKS)

9. The germination time of a certain species of beans is known 1o be
normally distributed. In a given bath of these beans, 20% take morc than
6 days to germinate and 10% take less than 4 days.

(i)  Determine the mean and standard deviation of the germination

time. (08 marks)

(ii)  Find the 99.5% confidence limits of the germination time.
(04 marke

10.(a) To a pilot of a plane flying at 180kmh™ on a bearing of § 30'W, L|'|l.{
wind appears to blow from S40°W at 190kmh™ . Find the true ;.pc—:ud Ol
the wind., (04 marks)

(b) Two birds, A and B are initially at points with position vectors
(5i +8j + 12k)m and (2i —4j + 15k)m respectively. il they
are respectively flying with constant velocities of (2i +j + k) ins
and (i + 2j + 2k)ms™?, find the;
(i)  time at which they are closest together (06 mark-«
(ii)  Distance that then separates them. (02 marksy

11. Show that the simplest iterative formula based on Newton Raphson
method for solving the equation 2x* + 5x = 8 is

4x3+8
X, +1 = m, n=01,2,... (03 marks)

(a) Draw a flow chart that:
(i) Reads the initial approximation.
(ii)  Computes and correct (o three decimal places together with the
number of iterations. (05 mirks

(b) Taking 1.5 as the initial approximation perform a dry of the (Tow
chart. (04 marks)
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12.The probability distribution function of a continuous random variable X
is represented as shown.

fix) 1
k_|

| I

I |

I |

[ |

r |

| |

| [

| |

| | ! —>

0 | 2 3 4 A

Find the;
(i)  Valueoflk (03 marks)
(i)  Expression for the distribution (03 marks)
(iii) P2.S5S<x<3) (03 marks)
(iv) Mean of X. (03 marks)

13.Forces of magnitudes 7N, 6N, 10N, 13N and 15N act along the lincs
BA, BC, DC, DA and AC respectively of the rectangle ABCD whosc
sides AB =3q and BC = 4a units. Find the;
(a) The magnitude and direction of the resultant force. (09 muarks)
(b) Distance from A at which its line of action cuts AD. (03 marks

I4.(a) Locate each of the two roots of the equation e* — 4 sinx = 0 in (he
interval x=0 and x = 1.5. (04 marke

(b) A motorist rides from Mbarara to Kyazanga, a distance of 80km. |1 he
leaves Mbarara at 8:00am and reaches distances 20km, 50km, 70km at
8:30am, 9:00am, 9:40am respectively.

(1)  Find the approximate time he arrives at Kyazanga. (03 marks)

(ii)  One day, at 9:35am his car Lyres burst and had to hire a lorry (o
carry the car to Kyazanga and was charged shs. 1000/= per kni.
Find how much he paid for the hire. (05 mark=)
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I5.The table below shows the ages of people who attended a certain
function.

Age (gears) | frequency
10-19" g
20-34 |16
35-44 (27
45-64 |39
65-79 |18

80 — 89 8

(a) Draw a cumulative frequency curve and use it to estimate the semi

interquatile range. (06 marks)
(b)Calculate the;

(i)  mean and (03 marks)

(i)  standard deviation (03 marks)

16.A car of mass 1200kg pulls a trailer of mass 300kg up a slope of 1 in 104)
against a constant resistance of 0.2N per kg. Given that the car moved al
constant speed of 1.5ms™ for 5 min utes, calculate the;

(i) tension in the tow bar. (05 marks)

(i)  work done by the car engine during this time (03 marks)

(iii) a car has an engine that can develop 15kw. If the maximum specd
of the car on a level road is 120kmh™, calculate the total resistanc:
at this speed. (04 marks)

END
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All working MUST be clearly shown.

Mathematical tables with a list of formulars and graph paper will be provided.

Use a silent non programmable calculator.
State the level of accuracy for answers got and indicate (tab)

(cal) for calculator used.

Jor Maths tables and

Begin each answer on a fresh paper and use g = 9.8 m/s Jor numerical work,.

1
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SECTION A (40 MARKS)

I A particle P moves in a line with $.H.M about a fixed point O, with a period of s
and amplitude of 0.5m.
Find its: i) maximum value of acceleration.
i) velocity when its displacement from O is 0.3m.
(Leave i in your solutions). UARTTIIREY.

7 Use trapezium rule with 5 ordinates to evaluate

Lg 5’— dx to three decimal places. (05 marks)
- I

+

3. The events K and L are such that P(KnL) = 1% and P(K/L) - 'A.

Determine: P(LnK ]_) ' (03 marks)

4. A random variable X has the following probability distribution.
Pix=0) =1, P(=1) =%, Pix=2) =% and P(x=3) = 'A.

Determine: 1) P(x>1)
1) expectation of x. (03 muorks)

5. Given the following table of values
X 0 5 10 | 15 20 ]
t: 0 12 25 39 54

Usc linear interpolation to find:
1) twhenx=12
i) Xxwhent=45

(13 marky)

6. The light particle O is acted up on by four forces as shown in the figure.

0
Find the magnitude and direction of the resultant force. (03 maris)
2
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. "

ks I'he numbers x = 2.678 and y = 0.8765 are measured to the nearcst number ol
decimal places shown. Determine the maximum and minimum values of I' sy to
four decimal places. Hence what is the exact value of P? (003 i hs)

8. A light string passes over smooth pulleys B and C and carries mass M at cid D,
End A is fixed as shown in the figure and B is a movable pulley of mass M .

Pl A

Show that B moves downwards with an

AN

G acceleration given by
=28 )
¥ ® (;_ 4.'.!;)g (03 marks)
7
i,

SECTION B (60 MARKS)

9. The probability density function of a random variable x is given by

hkx o0Sxs |
fix)= k(3-x), 1<x<2
0 otherwise

2

a) Sketch the function f{x).

b) Find: 1) Constant K
i) P{0.5<x<1.5)
ii) Mean ol x.
iv)  F(x) the cumulative distribution function (12 picrks)

10.  The table below shows the number of bags of coffee produced by farmers i the
central region of the country.

Harvest (bags) Number of farmers
31-40 12
41 - 50 18
51 =60 14
61 -70 08
71 - 80 06
8190 02
3
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11.

1) Draw a histogram to represent the harvest and use it to estimate the mode.
i) Compute the mean, median and standard deviation for the harvest. using
suitable formulae,

i) Show that the function f(x)= 3x° 4 x — 5 has one of its roots betwcen
x=1land x=2.

i) Use linear interpolation to estimate this root.

i) Show by using Newton Raphson’s formula that this root can be ol [rom

the formula.

5 . - - R - .

Xosl = e hence use the approximation got in (ii) above to lind this root
n

(perform the iterations twice). Give your solution to 2 decimal places.

(12 marks)
Two uniform rods AB of weight W, and AC of weight W, and of cqual length
each 2L are smoothly hinged at A and rest in equilibrium with B and ' on simooth
horizontal floor when a non-clastic and light string is connected 1o 3 and C.
Angle BAC = 24.
Also a weight W, is suspended from a point on AC at a distance % ol AC rom A,
In terms of W,, W, and W,.,

- N
RN

1) Find the reactions at A and C.
i) Show that the tension in the string is given by formula.
Ly \
T= (24w, +u, Jang (12 marks)
a) A certain company sells maize flour in bags of mean mass of 40ky and

standard deviation of 2kg. Given that the mass of bags is normally
distributed. Find:

i) Probability that any bag chosen at random has its mass between 41
and 42.5 kg.
i) Percentage of bags whose mass is greater than 43.
lii)  Number of bags rejected out of a 500 bags purchascd by relailer
whose customers cannot accept a bag whose mass is below 38 3k,
(08 1mcirks)
b) The mean and standard deviation for a random sample of size 100 is 900
and 60 respectively. 1f the population is normally distributed. find the 95%
confidence interval for the population mean. (04 marks)

4
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14.

16.

a)

b)

Masses 3. 2. 5 and Ikg are at points with position vectors
a=2i =)o b=3i+ 55 ¢=-2i—j,d=i-3jrespectively.
Determine the position vectors for the centre of mass. (04 marks)

A thin .umform square plate originally of mass 12kg has a square cul off as
shown in the figure.

&

TN e T B i) Taking OC and OA as axes

Ilm :

i) Find the centre of mass ol the
' remaining part.

Zm Im
iii)  Determine the angle AC

makes with the vertical il the

0 2m £ remaining plate is suspended
at A. (08 marks)

To a cyclist riding due north at 40km/h a wind appears 1o be blowing
eastwards. On reducing his speed to 30km/h but in same dircciion (kept
fixed), the wind appears to come from south-west. Find the truc velocity of
the wind.

v

Particle P has constant velocity j + k and initial point 2/ -+ 2k. the second
particle Q has constant velocity 2 -+ j + 2k and also initially at 11/ -7/ - 7k.
They started their motion at once (seconds and metres are used lor time and
distance respectively).

Determine: 1) The time when the two particles P and Q arc closest
together.
ii) Shortest distance between them. (12 marks)

The table below shows marks obtained by 8 students in Mathematics and
Physics tests. The marks are in terms of percentage. -
| Students: A |B |€C |D |E |F |G |H

Maths (x): |60 |80 [75 [85 [68 [90 [95 |78
Physics (y): |70 |75 |80 |78 |85 [90 |96 |83

i) Plot the scatter diagram for the above date and comment on the trend
i) Compute spearman’s rank correlation coefficient and comment the

perform ance.
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b) The table below shows the items, amount of items and prices ol items i the
ycars 2010 and 2017 that were purchased by a hotel keeper.

Item

 Price per kg Quanti3ty(kg)
2010 12017
Rice 13000 5 4
Beans 2000 4 6 |
Posho 1000 3 . 13 |
Sugar 12500 |2 5 |

Compute the weighted aggregate price index taking 2010 as a base year. (/7 mks)

END
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SECTION A: (40 MARKS)
Answer all the questions in this section.

1.Events A and B are sych that P(A) = %, P(B)= 4 and P(B/A) - 2,
Find the probability that- ? ’

(i) both events occur
(ii) only one of the events occurs (05 marks)

2.AtL 10?30 am,the position vector of ship P relative to ship Q at timc
thours is ,ry = (14 — 30)i + (12 - 5¢)j km

(1) Write down the velocity of P relative to Q (01 mark)
5 (ii) Find the time at which the ships are closest together. (04 marks)

3. {iiven that {(3:0) = 5:65, {(3-4) = 6:32 and {(3-8) = 7.04, Use lincar
int¢rpolation or extrapolation to find the value of:

i) f(3-3)

911) f~1(4.7)(05 marks)

{
!

4/The marks of 6 students in French and Biology were as follows:

French | 90 "’Eﬂ'ao 54 | 86 | 70

Biology "4'8""'?5(60 78 | 50 | 65

Calculate a rank correlation coefficient for the scores in the two tcsts.
Comment on your result, (05 marks)

5.A car of mass 500kg travels along a level road with the engine
working at 28kW. If the frictional resistance to its motion is 650N,

find the acceleration of the car when its speed is72kmh~ I,(05 marks|

2
2
X x

6.Use the trapezium rule with five ordinates to estimate J’ ;
I+ x°

|

correct to 4 decimal places. (05 marks)

2
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7.A discrete r-v X has the following probability distribution:
P(1) = B, P(2) = 2B, P(3) = 3p, P(4) = 4B, and P(5) = 5p.
Find the:

(i) value of f3

(i) probability distribution of Y = 3X - 7

(i11) E(Y) (05 marks)

8. A horizontal force P acts on a box of weight 10N resting on a roug|
plane inclined at an angle of 30° to the horizontal. The friction
coefficient between the box and the plane is p.If the box is at thc
point of sliding up the plane when the normal reaction of the planc on
the box is 16N, find the values of P and p. (05 marks)

SECTION B: (60 MARKS)

Answer any five questions from this section. All questions carry equal marks.

9, The lengths (h) in inches of 40 nails were as follows:

Lengths (h) Frequency
30< h<35 8
35< h<40 S
40< h<55 12
552 h=<60 9
6-0< h<65 _ 6

(a) Display the data on a histogram and use it to estimate the modc

(b) Calculate the standard deviation of the distribution (12 marks)
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10. l?] Adpal“ticle executes S-H-M about centre O, with period 37y and
amplitude 10m. Find its speed when 8m from O (04 marks)

_(b) A particle of mass m is suspended from a fixed point O by a light
elastic string of natural length I and modulus of elasticity A. The
particle is then slightly vertically displaced from its equilibrium
position and then released. Show that it moves with S-H-M of

period 27 }fﬁli. (08 marks)

11. (a) The mass m and velocity v of a car were estimated with crrors

Am and Avrespectively. Show that the maximum relative error in

its kinetic energy is .(07 marks)

Am| 5|4y
)

m |

; o : 4-250

(b) Find the range within which the exact value of —
4-250-2-14

lics.,

(05 marks)
12.A ball is projected from the top of a vertical cliff 36m high with

speed 40ms ™~ Iat an angle of elevation 8 as shown:

40ms! 2

Jom

The ball passes horizontally through point Q which is 12m above the
level of point P and hits the ground at point R. Find the:
(i) value of (03 marks)

(ijjminimum speed of the ball during its flight (02 marls)

(iii) distance OR (03 marks)

(iv) speed and direction of the ball as it hits point R (04 marks) o
4
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13.A biased coin is thrice as likely to show heads as tails. If it is tossed
-{E_ times, find the probability of obtaining:
(i) between30 and 40 heads.

(iljatleast 28 but less than 42 heads. (12 marks)

14.Locate the ranges where the roots of the equation x?2

—x—-3-1(
lie.Hence use:

(i)linear interpolation method to find the largest root.

(ii) Newton Raphson’s method to find the least root correct to three

decimal places. (12 marks)

15.A continuous r-v X has the following p-d-f:

icosx , 0 < x < 3';
J(x) =i ASIRE 3} £.X %
0

B

, otherwise

Find:
(i) the value of A (03 marks)

(ii) the cumulative distribution function of X. (07 marks)

(i) P[x < 113-) (02 marks)
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16. ABCD is a uniform rectangular lamina in which AB = 32cm .|
AD = 20cm. P and T are points on DC and BC respectively such that

PC = 9cm and TC = 6cm. A triangular portion PCT and semi-circular

portions with diameters OX = 6cm, OY = 6ecm and XY = 12cm arc

removed from the lamina as shown.

9cm
D =
4'“" ——— '\\ |
= ~ .
| |6cm
/,-* \\\ 9em \‘\ |
/ N
[ 20cm ¥ e Ocnt Q 6em \jY v 12em | 4
: - f
\ Y & 7
'
A« » B
32em
Find the:

(i) distances of the c-o-g of the remaining lamina from AD and AB.

(ii) angleAB makes with the horizontal when the remaining lamina 1

hung from B.(12 marks)

* *’END #3k

Scanned by CamScanner



/ P425/1
PURE MATHEMATICS

PAPER 1
July/August 2017

3hrs

RESOURCEFUL MOCK EXAMINATIONS, 2017
Uganda Advanced Certificate of Education

PURE MATHEMATICS
(P425/1)
TIME: 3HOURS

INSTRUCTIONS TO CANDIDATES
v Attempt all the questions in section A and five from section B.
v Working must be shgﬁn clearly
¥ Silent non programmable calculator may be used.
v Any additional que%tfon( s) answered will not be marked.

SECTION A

1. Prove that /
tan~! x/+ cot™lx = g

."‘::
74 The first term of an AP
c-::lrnmq;‘f ratio are x and the sum of their first 3 terms is equal. Find the possible

and G.P are each _;2_ their common difference and

van'uels“:of 2

/[
3. fJ}'J’/:“"l dx.

4. Jsolve3sin(2x + H/ﬂ) — cos(2x + ”/6) =2

8. Find the equation of the normal to the curve x+;’:,ny = 3at the point where y =

. 6. Show that when the quadratic expression.
x2 + bx + ¢ = 0 and x* + px + g = Ohave a common root then

(c- q)2 = (b—p)(pc- bq)

7. Given that
1
P = log, 3 and q = logs 5, show that log,s 2 = i
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8. Use the substitution.

1
Y =X+~ tosolve the equation 2x* — 9x° + 14x2 - 9x + 2 =0

SECTION B
9. Describe the locus of the complex number z which moves in the argand diagran
z=3y _
Arg (z—?i) - E

b) Find the fourth roots of -16i

10. IfA, B and C are angles of a triangle prove that
sin® A+ sin?B + sin®C = 2 + 2cosAcosBcosC
b) By expressing 6cos?6 + 8sinfcosd in the form Reos(28 — 2). Find the maximum and

minimum value of 6¢cos28 + 8sinflcosd = 4

11.  The curve with the equation y = ;;;—::J where a and b are constants has a turming poinl il

(1, -2). Find the values of a and b.
Find the equation of all the asymptotes.
Sketch the curve.
12. Differentiate

= Py COSX
¥ piinx
Y= o .
b) Prove that ff C—:ﬂz dx = m. Use the substitutionx = 3s5in?8 + cos?0.

c) The displacement of a particle at time t is x measured from a fixed point and 2 =
w, prove that x = 2 e TR, whent=1and x = Ef prove thatc = 5

BRECE.‘,I Ei‘.ﬂﬁ'l #+1 !
13. Show that the lines
ro=2i-3j + 4k + ABi—2j+ kandr =i+ 3]+ k+ p(-i - 2j + k)intersect. Find the poir:

of intersection.
b) OAB is a triangle with OA = a, 0B = b, c is amidpoint of OB, D is the midpaint of Al}

and E is amidpoint of OA. OD and AC interest at F. if AF = hAC and OF = KOD. Find th.
values of h & k. show that B, F & E are collinear.
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14.

15.

16.

a) Solve j—i + 2Zytanx = cos’x

y(0) =2
b) A radioactive substance disintegrates at a rate proportional to it's mass one half of tt

given mass of a substance distergrates 136 days, calculate the time required for u of a
substance to disintergrate. If the original mass of a substance was 100gm. Calculate th:
mass after 34 days.
Find the equation of the tangents to the curve at y = x> at (t, t°) prove that this langer
meets the curve again at Q(-2t - 8t’). Find the locus of the midpoint of PQ.
b) Given that y = mx + c is a tangent to the circle (x —a)2 + (y - b)? = r’. Show that

(1 + m?)r? = (c-b+am)>.

2 Bx+6
) |, e

b) f;f 2__ 1

2+ cos?x

END
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APPLIED
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3 HOURS

JINJA JOINT EXAMINATIONS BOARD
Uganda Advanced Certificate of Education
APPLIED MATHEMATICS
AUGUST 2018
Paper 2

3 hours

INSTRUCTIONS TO CANDIDATES:

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

- All necessary working must be shown clearly

- Begin each answer on a fresh sheet of paper

- Graph paper is provided

Silent non-programmable scientific calculators and mathematical 1able:
with a list of formulae may be used.

- In numerical work, take g to be 9.8 ms”.

. ©® @5‘ _}_ﬁM{‘ql {:}a_?nhmtfons Board 2016 _']"-ur" Over
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SECTION A (40 MARKS)

I. A student may travel to school by car, by bicycle or on foot. The probability of

- o ] T . . . ey |
using a car 18 3’ of riding a bicycle is L and of going on [ool Is e when he uses
2

a car, the probability of arriving in time is %, by bicycle is 5 on lool iy i
]

Calculate the probability that the student went on foot given that he did not
arrive in time. (OSmarks)

2. Anobject perlorms Simple Harmonic Motion (S.H.M) at ratc of 20 oscillations
per second between two points A and B which are 12cm. If C is the midpoint of
AB, calculate the time taken to travel directly from C to the midpoint ol CB.

(05marks)
Given the numbers x=15.2, y=0.45 and z = 8.6, all measured to the ncarest
number of decimal places as indicated.

lad

(1) State the maximum possible errors in each of the numbers. (OTmark)
(if) Find the percentage crror in 22, (Odmarks)
Given that 4~ N(28,9). Find the P (22 < A < 26). (05murks)

5. The diagram in figure 1 below shows a body which may be modelled as «
uniform lamina.

T Jem
12em
«3cm
1 ‘Ecm
A B
je——— 9em R
Figure 1
If'the body is suspended from the point marked A and rests in cquilibrium,
calculate the angle which the edge AB makes with the vertical. (05murks)
— © 2018 Jinja Joint Examinations Board 2016 " Turn Over o
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6.

7

8.

I'he sizes of shoes sold in a certain shop in a given week are shown in table |

below.

F‘Size

8.5

9.0 [9.5 [10.0 [105[11.0 |

Number of pairs of
shoes sold.

Find the:

(i) Mean.

(11) Standard deviation of the sizes of shoes sold.

8 10

7 &

(02marks)
(03marks)

Table 2 below shows the values of x and the corresponding values ol /(v)

X

50.24

48.11

46.93

J(x)

4.116

7.621

9.043

44.06
11,163

Use linear interpolation/extrapolation 1o find the value of
(1) x when f(x)=8.614.

(ii) £(51.07).

(03marks)
(02marks)

A particle projected from a point O at angle of 50 above the horizonlal passcd

through the point P, with position vector 70i +28j. Find the

(1) initial velocity
(i1) time taken to reach P.

@ 2018 Jinja Joint Examinations Board 2016

(03marks)
(02marks)

Tm_‘n Over
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P SECTION B (60MARKS)
’ TES wer l;mby ﬂ Ve questions fiom this section. All questions carry equal miii .
. ¢ probability density function of a continuous random variable X i given as

2
X +1)0<x<2
— &
fG) = plo—x)l=wea
0; otherwise

(a) Calculate the
() PLX52.5).

(03marks)
(ii) Mean of x . (03marks)
(b)  Determine the cumulative distribution function, F(x). (06marks)
10. (a) A block of mass 12kg is placed on a rough plane, inclined at 30" (o

the horizontal. The coefficient of friction between the block and the
plane is 0.5. If the block is kept in equilibrium by the horizonial loree of
magnitude P Newtons, [ind the range of possible values of 7. (06marks)
(b) A non uniform rod AB of mass 20kg and length 4m is suspended
horizontally from the ends of strings AC and BD such that AC and 13D
make an angle of 60" and 45" respectively with the vertical. 11 the
tension in AC is 60N,
Calculate the

(i) tension in string BD, (03marks)
(i1) distance from A where the weight of the rods acts. (03marks)
I1: (8 Show that the equation xe® = x +1 , has a root between 1 and 2. (3marks)

(b) Use the Newton Raphson Method to find the root of the equation in (a)
above correct to 2 decimal places. (09marks)

12. (a) The chance of a goal being infected on a farm is 0.4. If there arc 150
goats on the farm, [ind the probability that
(i) more than 55 goats will be infected.
(ii) between 60 and 70 goats are infected.

(O4marks)
(Odimarks)

T @ 2018]inja Joint Examinations Board 2016 ~ TurnOver

—
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(b) The heights of students in a certain school are normally distribuicd “vith
mean 164cm and standard deviation 7.2¢m.
Calculate the probability that the mean height of a samplc ol 40 students
will be between 162 and 166¢m. (O4niarks)

13. The diagram in figure 2 below shows the velocities and initial positions ol
particles A and B.

& I
A 1007
10ms-!

30011

B
Figure 2
Calculate the
(a) shortest distance between the two particles. (O8marks)
(b) time taken to reach that position. (04marks)
14, (a) Use the trapezium rule with six ordinates to estimaic
1
_T 1 dx
vVl+cosx
correct to three decimal places. (COmarks)
(b) Study the {low chart in figure 3 below and answer the questions thal
follow
:_ Sy © 2018 Jinja Joint Examinations Board 2016 ' Turn Over
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Figure 3

(i) Perform a dry run for the flow chart.
(ii) State the purpose of the flow chart.

(O6marks)

Turn Over

© 2018 Jinja Joint Examinations Board 2016
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SAh

16.

A company took a survey of the ages of its employees. The results arc shown in
the frequency table below.

| Ages (yrs)

\ frequency 8

(a)

(b)

(a)

—

Calculate the
(i) mean age.
(i) modal age.
(iii) standard deviation.

1B

30 —

40 — By

(03mark)
(03marks)
(02marks)

Draw a cumulative [requency curve and use it to estimate thc middlc
60% age range.

(04marks)

T af | :
A bus of mass 18tonnes travels up a slope inclined at sin J[S(IJ against a

resistance of 0.1N per kilogram. Find the tractive force required to
produce an acceleration of 0.05ms™ and the power which is developcd

when the speed 1s 10ms™.

(b)

(06marks)

A second bus of mass 25tonnes experiencing the same resistance and
with a maximum power of 120K# follows the first bus up the slope. IT
the first bus maintains the same power while on the slope, find the

maximum speed of the second bus.

(O6marks)

" © 2018 Jinju Joint Examinations Board 2016

Turn Cver
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INSTRUCTIONS TO CANDIDATES
Answer all the eight questions in section A and any five from section B

Any additional question(s) answered will not be marked.
All necessary working must be clearly shown.
Begin each answer on a fresh sheet of paper.

Sifent, non - programmable scientific calculators and mathematical tables with a list of

formulae may be used.

In numerical work, Take g = 9.8ms™?

Mukono Examinations Council 2018
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SECTION A (40MARKS)

Attempt all questions
1. Arandom variable X is normally distributed and is symmetrical about x = 25.
If P(X <20) =0.1750, findP(25 < X < 32). (5 marks)
2. Astoneis thrown from the edge of a cliff with a velocity of 50ms~" atan anglc ol
AET . :
tan~? (5) above the horizontal. The stone strikes the sea at a point 240m from the foot of
the cliff. Find the,
i time for which the stone is in air.
il. height of the cliff. (5 marks)
3. Show that the equation x® + 2x? — 4x — 4 = 0 has three roots in the interval x = -3

to x = 2. Hence use linear interpolation once to find the positive root correct to one

decimal place. (5 marks)

4. The table below shows the amount of money in millions (A) given to some districts in

Uganda for “Entandikwa” scheme.

A 25-<30 | 30-<40 | 40-<50 | 50-<60

f 4 10 | 4 3

Determine the mean and standard deviation of the money given out in the scheme.

(5 marks)

5. A string with one end fixed, passes under a movable pulley of mass 2kg, over a hiced pulle:

and carries a Skg mass at its other end. If the system is released from rest, lind the

a) tension in the string.

b) acceleration of the movable pulley. (5 maurks)

Mukono Examinations Council 2018
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6. Study the flow chart below

—,

Start )

—

v

ﬁend N=0, T=0

N WS

=

— ‘J k.
//{

g

WY es

/ﬁi_ut 1 ancdl I//
Y

""‘-\.\

a) Perform a dry run for the low chart.
b) State the purpose of the flow chart. (5 marks)

7. An clastic string of natural length 60cm is stretched to 70cm by a stone of mass 1 5y
hanging on it. Find the,
i) modulus of elasticity of the string.
i) energy stored in the stretched string at equilibrium. (5 marks)

8. The probability that Blessing goes for work using a taxi is % and her probability ol arriving:
A | . ; i
early for work when she use a taxi is £ If she uses a private means, her chance of arriving:
. |
late is -.
a) What is the probability that that she arrives early for work on a given day.

b) If she arrives early, what is the probability that she used a private mean?
(5 marks)

|
|

Mukono Examinations Council 2018 Pagc
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SECTION B (60 MARKS)

Attempt any five questions

9. A continuous random variable R has a probability density function (pdf), [(r) showi

graphically below

f(r)

a) Find the,
i) value of k
i) expression of the pdf, f(r)
b) determine the distribution function (c.d.f) of R and sketch it.
c) Calculate P(3<R<7) (12 marks)

10. Two cars A and B are proceeding one on each road, towards the point of intersection of
two roads which meet at an angle of 600. If the speeds of A and B are 20kmh ™ "and
32kmh™" and are 70m and 40m respectively from the cross road, and the cars maintain
their speeds, determine the

i) speed of B relative to A.

ii) time when they are nearest to each other.

iii)  the distance of B from the cross road when they are nearest to cach other.
(12 murks)

11. (a) Use the trapezium rule with equal width of % to estimate
2_I'I
J,? (x = sinx) dx. Give your answer correct to 3 decimal places.
(b) Determine the percentage error made in the estimation, (12 marks)
Mukono Examinations Council 2018 | Page
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12. The table below shows marks scored by 8 students in UNEB final examination motk

examination.

UNEB 79 67 | 52 ‘ 71 97 55 | a1 | 86

Mock 75 60 "'45 ‘ 55 85 43 | 40 | 70

a) (i) Draw a scatter diagram for the data.
(ii) On the same diagram draw a line of best fit.
(iii) Use the line of best fit to estimate the mark that a student who scored G81in
Mock will score in UNEB.

b) Calculate the rank correlation coefficient for the marks in Mock and UN 1213 and
comment on your result. (12 marks)

13. (a) Forces of magnitude 4,1,2 and 3N act along sides AB, BC, CD and AD respectively of a
rectangle ABCD in which AB = 4m and BC = 3m. Given that the dircction ol the forees
are indicated by the order of the letters, determine the,

i) Magnitude of the resultant force.
i) Length AT, where T is a point on AB where the line of action of the resultant
force cuts AB.

(b) A non-uniform ladder AB of weight 78.4N and length 5m is frecly suspended
horizontally by two light inelastic strings AC and BD that make angles of 30%nd 409
respectively with the upward vertical. Find the distance from A where the weight of

the ladder acts. (12 marks)

14. (a) The height of the top of a ladder of length [ resting against a vertical wall making an
angle of 8° with the horizontal is given by h = sin 8.

i, Show that the maximum relative error made in estimating the height v is piven

E| + AG
l tan @
ii.  Find the maximum relative error in h if { and 8 are measured to be 3.96m and 59°

respectively.
(b) The length and width of a rectangle are measured as 4.5m and 2.4m with percentage

by

| , where Al and A@ are the respective errorsin [ and (/.

errors of 5% and 2% respectively.
Determine the,
i) range within which its area lie.
i) maximum possible error made in estimating its perimeter. (12 marks)

e
e ——— ——

Mu!-:ono_f:'}ramfnatmns Council 2018 Pagje
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15. (a) Mariam's probabilities of passing Physics, Economics and Mathematics are

0.6,0.75,and 0.80 respectively.

i) Find the probability that she passes at least two subjects.

i) Ifitis known that she passed at least two subjects, what is the probability that

she failed Economics?
(b) Ata certain fucl station, 30% of the customers buy Super (S), 60% buy Repular (R)

and the remainder Diesel (1D). Of those who buy S, 25% fill their tank, 20% hif their
tank with D and 30% do not fill their tank with R.

i) Iind the probability that when a vehicle leaves the station, it has o Tull Lok
i) Given that a vehicle has full tank, what is the probability that the tank contains
Diesel? (12 murks)

16. (a) A car of mass 750kg is travelling along a horizontal road. If the resistance to the
motion
total to 240N and the car’s engine is working at a constant rate of 1ZkW, lind

(i) the acceleration of the car when travelling at velocity of 20ms ™",

i : : 5 iz [ e
(ii)  the maximum velocity of the car up a hill inclined at sin 1(;—) to the horizantal
assuming the resistance remains constant.
’ ‘ - .1 (3
(b) A brick of mass 0.8kg slides 6 metres down a plane inclined at sin ! (—) to the

horizontal. If at the top of the plane, the brick is given an initial speed ol O 4. ' and
at the bottom it has speed of 5.4ms~*, Calculate
i) work done against resistive force.

ii) Magnitude of the resistive lorce (12 murks)
END
e ee— — e ———— — = ——t s e -
Mulono I'xaminations Council 2018 Page ¢
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SECTION A (40 MARKS)

1. The probability that Jane eats matooke is 0.60 and the probability that she cal:
matooke and not rice is 0.45. The probability that she eats neither ol the [bods |
0.25. Find the probability that she eats rice,

; . 2m : "
2. Use the trapezium rule with 6 strips Lo estimate fn xtan xdx correcl Lo 3

places

(Smrk.

tlecimen
(Smrks

3. A particles move with Simple Harmonic Motion about a mean position O, When (e
particle is 40cm [rom O, its speed is 4ms'! and when it is 150cm from O, its spe|
is 2.5ms™!. Find the periodic time of the motion.

(Smrk: |

4. The probability that a student is a warded a pass in the ex_aminaLinn is 0.70. 17 |_ i
the probability that in a group of 10 students more than six pass the exam. (Smiri )

v . - . I x
5. A particle ol mass 10 kg is placed on a rough plane inclined at tan ' (FsJ 1o Lthe
horizontal. Find the magnitude of the horizontal force required to keep t]n.ﬂpartn i
in cquilibrium if the coefficient of friction is 0.2. (Smrh:
6. The table below shows distances in meters a person can run in a given tirne in
minutes
Distance (kilometers) 20 28 33 42
Time (minutes ) 10 [13 [21 (24
Use linear interpolation or extrapolation 1o estimate
(i) The distance he runs in 22 minutes. (2mrk
(i)  The time taken to run 18 metres. (3mrl |
7

certain school.

. The table below shows marks for 8 students o

btained in math and physics in a

Students C D E F |a H
Math |60 T[40 45 60 |42 65
Physics 50 |60 50 (40 |as 62
Calculale the spearman’s rank co-elficient of the student’s performance in the 1 |
papers and comment at 5% level of accuracy, (Smrk.
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' 8. Three particles of masses 2 kg, 1kg and 3kg are situated at (4, 3) (1, 0) and (%, v

respectively, If the centre of gravily of the system lies at (1, 2). Find the values ol

Syl
andy. (e

SECTION B (60 MARKS)
9. In an agricultural experiment, the gains in mass in kg ol 100 pigs during . cerla

period were recorded as [ollows.

GAIN IN MASS (kg) FREQUENCY
30-34 . 2 o
25-29 14
20-24 16
15-19 37
- 10-14 29
- 89 2

(a) Construct a [requency distribution and use it Lo calculale

(1) mean
(i) standard deviation
(b) Draw an Ogive and use it to [ind the median. (12mrh .}

10. (a) The figure below shows a triangle acted upon by forces of magnitude 10ON.

C
10N 10N
10N
A & = >
2M
Show that the system of forces reduces to a couple. {Imrk.

(b) ABCD is a rectangle with AB= 2m and AD = 1.5m. Forces of 4N, IN,2N. and 2/
act al?ng AB, BC, DC and AD respectively. Calculate the magnitude and
direction of the resultant force and find where its line of action cuts AL

{8mrks)

11.A continuous random variable X has a cumulative function defined as
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Yox — LX° 0<x =1
F(x)= .
) o +%x =x =12
ﬁ.,.glxz_;l.x EEEE
1 3
Find the,
(i) Values of « and B. (3mrh
(i) f(x) (2inri..
(i)  Mean {3mrks)
(iv)  Standard deviation (Amrks)
12.IF X ~ N (80,36), find the
(i) P (83< X < 92) (dmrks
(i)  Value of y such that P(lx -80/ < y]= 0.9 (Smrh.
13. (a) Using graphical method, show that the equation 2x + logex? = 1 has a root
between 0.1 and 1 (3mrh

(b) Derive the iterative formula based on Newton raphson method o find 1he roor of

the equation in (a) above and use jt to estimate the rool of the equation. (7mr 3]

14.Two ships A and B are 20 km a

sailing at 10kmh-! due North - East and B is sailing due N20°W at 15 kmh !,

Find the;

(1) Time that elapses before they are closest to each other,
(iiy  Closest distance between them in subsequent motion (12nurk )

15.(a) Given that X= 2.21, Y=-3.5 and 7= 4.30 have been rounded ofT 1o ¢ neares!

part with B on a bearing of 1200 from A. Ship A it

. . . A . : XY | .
decimal point, Find the range with in which the expression = lics. llenee [ind 1

absolute error in the expression.

{b)STow tJIat the maximum relative error in approximating X” by x” is, givn by

A
P” f Where Ax is the absolute error in x.

(Gmrk -

(Omrik:

16.A particle is projected from a point on a horizontal plane with an initin| speed ol

42ms-L Il the particle passes through a point above the plane, 70m vertically arni

60m horizontally from the point of projection.
IFind the

(i) Possible angles of projection

(i) Velocity and direction of Lthe particle at that

END

point.

{12
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3 hours

INSTRUCTIONS

Attempt all the eight guestions in Section A and five from Section B.
° Exrra numbers will not be wmarked,

. All working must be shown clearly.
Begin each answer on a fresh sheet of paper.

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

Stlent non-programmable calculators may be used.

chrfey o

State the depree of accuracy at the end of the answer to each question atieny:ed Hsolg a
19 oy i

tables and indicate “Cal” for Caleulator or “Tab” for Mathematical tables.

In numerical work, take acceleration due 1o graviry, g to be 9.8 ms™2,
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SECTION A (40 MARKS)
Answer all guestions [ this Secrion

- Athin uniform wire is bent (o form an isosceles Iriangle ABC in witich AB = AC — 3 o
and BC = 48 cm. Find the distance of its centre of gravity from B(. (05 mars)
2. The numbers a and b are approximated with possible errors of Aa and Ab respectyoly.
Show that the maximum possible relative error in the expression P = (ab)/” s pive, W
1/ |ta Ahb ) ) o
2 (‘ a ' T l b [ (03 mianles)
3.

Ifevents U and V are imdependent events.

W) Show that evenis U’ and V’ are also independent where U' and V' are compliments.

(03 marks)
(b)  Find P(Un V"), given that P(U") = 3/4 and P(V) = Zf'{S' (02 marks)
A cyelist passes point A, and accelerates uniformly at a rate of a ms <. If the « yolist coners

distances of 3.5 m and 4.5 m in the third and in the fourth second respectvely, derernirine

the value of a. {05 marls)

Eight houses got the following results in Drama by two judges.

. 1551

(Bowe | A T B T C D] E | F G | H |
Judge 1T ] 63 165 '5_.-:5“'_1'_63_[“153_‘?'—5?7“ 60 | 58
|Judge2 |77 |70 %0 75 |68 [ 58 | sa | o8

~alculate the rank correlation coefficient of the judges

»

. Cominent on your resul.

(03 mirks)
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A5

10.

f PRINT Y.z )

B

Given the flow chart below:

Fee] |
e %
Iz =z+06x- ll

=0

Is No

-~
< =

i o
v

(i) Perform a dry run for the chart above.

[ sror
| SR

lj (i)  State the purpose of the flow chart. (05 marky)

A continuous random variable T has a probability distribution given as;

P(T>6)=1-/, : Osts4

Find the expectation of T. (05 marks}

A block of mass 5 kg resting a honizontal surface is attached by a string to a mass ol 2 kg
hanging freely in air. If the coefficient of friction between the block and the surface is .03,

0 '. -
find the acceleration of the block. (05 marks)

SECTION B (60 MARKS)
Answer only five questions from this section.

(2)  Use the trapezium rule with six ordinates to find the approximare value ol

1
f T‘T dx, correct to three decimal places. (e marks)
1
(b) Find the exact value orf decimal places FHence
determine the percentage error in your calculation in (a) above, (06 ymarl )

The table below 1eprcsenls the masses of donkey> and their respective fquULﬂL\ \JL. 15U,

r...__.__

| Mass (kg f 12-20 | 20~24 | 24-30 | 30-32 | 32-38 | 3848 | 48 - 6 i

FrEque-vz‘v den:,uyl 1 I 4 l[ 4 3 - . : ] __l _U.j i
& 200 Mark  Fyaminatinns Tivea sy
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(a)

{b)

Draw a histogram and use 1t (0 estimate the modal mass (04 marks)

Calculace the:

(1) median mass (04 maries)
(i)  number of donkeys with a mass less than 33 kg. (102 mariag
(1) 60" percentile of the distribution. (U2 marks

11 ABCDEF 13 a regular hexagon of side 2m. Forees of magnitude p, 3, 5 and ¢ Noew (o
along AB, DC. EF and AF respectively.

(a)
(b)

12, (a)

®)

13, (a)

(b)

{ 5 1
Number of rejects 0 l 2

Show that this system of forces is not in equilibrium. (0 marks;

If the system of the forces is equivalent to:

(1) a couple, find the values of p and g. (4 maris)
(1) asingle force through E, find p. (02 marks)

Dickens' probabilities of passing Biology, Chemistry and Mathematics aie (1.6, 0,75

and 0.8 respectively.

(1) Find the probability that he will pass ar least two subjecis. (4 nashs)

(1) Ifitis known that he passed at least two subjects, what is the probalulity it
he [ailed Chemistry? (02 muiie)

The componenis produced by a particular machine are tested by taking sampdes

containing 5 components and noting the number of rejects in each sanple | he

table below shows results for 100 samples.

LN

Number of samples i 29 3L, 20 9 1 3 J

Determine the probability that:
{1) a component selected at random is a reject. (03 marks)
(1)  outof five randomly sclected components, exactly three are rejects

(U3 marks)
Two particles A of mass 3 kg and B of mass 2 kg are moving with velocies
(4i —4j) ms™" and (2i + 7j) ms™ respectively, when they collide. Immnediarely
after impact A moves in the same direction as bofore but with half its original
speed. Find the velocity of B just after collision. (03 maly)

A parucle of mass 3 kg moves in a straight line with simple harmonic motion 1w

a4 point O. The velocity of the particle is zero at point A and | ms™" at £, 08 = 2
find the:

(1) greatest force exerted on the particle, ' (04 miarks)
() nme the particle takes to move from A to B where AB = (.59 . (03 inarks)
i 2016 Moack Examinations Troon (hope

3
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a) . : 3 . : ;
A, Show that the Newton Raphson Method iterative formula fo Pnding the recipocal
of' the cube of root of a number N 1s given as:

Xrn = 2 (4 = Nx,3), r=01,2,...,

Hence find the second approximation for the reciprocal of the cube ol 17, 1vnw 4

st appreximation of 0.9, correet your answer to 2 decimal places. (03 11 ks)

® O Show that the equation sinx = cos™" x has a root in the neighbo ivad of

o (3 1 aks)

5 =

(i) Faking xu = 0.5 use the iteration x,., = cos(sinx,) thice w .letcimine
whether it is a suitable formula for solving the equarion sinx —~ cos™ '(x),
giving the root (o (wo decimal places. Suggest how the piocess can be

improved to lead (o an accurate toot. (O muiks)

The weights of oranges are approximately normally distributed with a mean ol 90 3t and
standard deviation 25 g Oranges ate divided into first class, second class and iliid class,
First class are more than 126 g, third class oranges weigh less than 60 @ Al etaaimning
oranges are in second class.

(a)  Calculate the percentage of oranges in each grade. 7 maiks)

(b)  First class, second class and third class oranges sell respectively Ush 12o— Ush
160/= and Ush 50/= each. Calculate Mr. Matovu’'s expected income from il sale

of 80,000 oranges. (0% maiks)

A ship A is travelling on a course of 060° at a speed of 30v3 kimh™' and siup B s
craveiiing i the direction N3OPE at 20 kmh™?, At 2:45 pm, B 15 260 km duc cast ol A
Using unit base vectors i and j pointing east and north respectively, [ind the:

(a)  velocity of B relative to A, (06 miarks)

(b)  position vector of B relatve 0 A i terms of time t hours alter 2:5 pw, nence

calculate the time at which they ave nearest to one another. (U6 miths)

End
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Mock Examinations 2018
S.6 APPLIED MATHEMATICS P425/2
TIME: 3HOURS

INSTRUCTIONS
« Answer all the eight questions in SECTION A and any FIVE from SECTIONB
e Untidy work may lead to loss of marks

SECTION A (40marks)
Answer all the questions in this section

1. Asample of eight contrast indices was such that, the sum of their squares was 4467.

and the square of their sum was 341056. Find the average index and their standard
deviation. (5marks

2. Two independent events A and B are such that A is twice more likely to occur than [
The probability that the two events occur together is 0.18. Find the probability that
(i) atleast one of them occurs (3marks)
(ii)  only one of them occurs (Zmarks)
3. Find the mean and the semi-interquartile range of the data below
56 45 57 48 72 50 60 45 53 67 (Smarks;
4. From a group of 6 men and 8 girls, five people are chosen at random, find the
probability that (i) all the five are men (i) there are more men than women (5mark:

5. Given that 8 students got the following grades in Maths and Economics

Mathematics A]CJB EIC|F|[BI|E

E|F[F|B|C|A

Economics B|D

Calculate the rank correlation coefficient for the data. (5marks
6. The events A and B are such that P(A/B) = 0.75, P(B/A) =05, P(AnB)=0.3

(a) Calculate the value of (i) P(B) (i) P(ANB")

(b) Show that A and B are not independent
7. An inelastic string passes over a fixed pulley and carries masses of 200g and 500g at

extreme ends. If the masses are hanging freely and the system is set in equilibrium, f:nd

the acceleration of the system and the tension in the string (Smarls
A particle accelerates uniformly for a distance of 50m from a speed of 15ms ' to a

(5marks|

speed 25ms 1. Find the magnitude of acceleration and the time taken to cover the

distance. (Smarks

Scanned by CamScanner



SECTION B (60Marks)

_ answer any five from this section
9. A box contains 4red, 7 Ereen and 9 white balls. Three balls are selected at random, «

after the other without replacement. Find the probability that
(a) All the three are of the same colour

(b) Allthe three are of different colours
(c) Two of them are white

10. The marks of 1000 candidates were approximately normally distributed with a mea
of 48marks and standard deviation of 15marks.
a. Given that the pass mark was 43marks, estimate the number of candidates who

passed the exam. (@mark:
b. Find the minimum mark for a distinction if 80 of the candidates got distinctions
(Amarks
c. Find the probability that a candidate chosen at random, got between 22 and 81
marks. (Amarles
11. Thirty students tried to estimate the length of a line. The following were their resull  in
millimeters

60 57 60 60 58 60 58 58 60 62
58 60 60 63 60 57 60 60 57 60
62 60 63 60 60 58 57 62 60 63
63 65 58 59 62 60 63 63 65 60

(a) Construct a frequency distribution table for the data (3marks
(b) draw a bar graph for the data (3marks
(c) calculate the (i) standard deviation (i) eightieth percentile (6marlks

12. Vehicles went for refilling at a fuel station. It was observed that of the vehicles whir .
left the station, 20% refilled with Unleaded, 65% with Diesel and the rest with Super Of
those refilled with Super, 8% had a full tank, of those with Unleaded, 16% had no ful!
tank and of those with Diesel, 10% had a full tank. Find the probability that

(a) a vehicle left the station with a full tank (Amarks)
(b) a vehicle which had no full tank, was refilled with Diesel (Smarks
(c) a vehicle left the station with a full tank and refilled with Super {3marks)

13. A string whose one end is fixed, passes under a moveable pulley of mass S5kg, over ¢
fixed pulley and carries a mass of 8kg at its other end. All the free parts of the string e
vertical. If the system is released from rest, find the

(i) acceleration of the 8kg mass (Smarks
(ii)  tensionin the string (3marks
(i) extra mass that must be added on the moveable pulley for the syster to be o

equilibrium (4marks
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14. (a) A particle initially at a point (2

. : —1,—1)m moves at a constant speed ol | 4ms
the direction of the vector 2i ) P § n

— 3j + 6k. Find its distance from origin after 3<ccond:

| (6marks
(b) Find the values of p ang @ if the forces below are in equilibrium
P
15N o
W.
8N
(6Bmarks

END
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P425/2

Applied mathematics
Paper 2

July/August

3Hours

RESOURCEFUL MOCK EXAMINATIONS, 2017
Uganda Advanced Certificate of Education

APPLIED MATHEMATICS
(P425/2)

TIME: 3HOURS

INSTRUCTIONS TO CANDIDATES
v Attempt all the questions in section A and five from section B.
All working must be shown clearly
Begin each answer on a fresh sheet of paper.
In numerical working g= 9.8ms™.
No paper should be given for rough work.
Mathematical tables with list of formulae and squared paper are providcd
Silent non programmable calculator may be used.

g% R B OB
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SECTION A
1, A particle moves in the x — y plane such that its position vector at any time, t
given by
r= (3t - 1)i + (4t + t - 1)j, find
a) Its speed after t = 2
b) The magnitude of the acceleration after t = 2
2 The probability distribution for the number of heads that show up when a coin 1,

tossed three times is given by;

(5miks)

1
p(x=1x) = { (Ghx=0123
0, elsewhere
Find,
(i) The value of K.

(5mrks)

(ii) E(x)
3. Use the trapezium rule with 7 ordinates to estimate jrfl%xdx, correct Lo 3 decim. |

places (5mrks)

4. A particle moves in a straight line with S.H.M of period 5 seconds. The greates!

speed is 4ms’. Find the;
(i) Amplitude

(ii) Speed when it is 2m from the centre (5mrks)
5, If A and B are independent events,

(i) Show that the events A and B! are also independent.

(ii) Find p(B) given that P(A) = 0.4 and P(AuB) = 0.8 (5mrks)

6. A light elastic string of natural length 75cm has one end fixed and a mass of
0.8kg freely suspended on its other end. Find the modulus of elasticity of the
string if the total length of the string in equilibrium is 95cm. (5mrk.)

7.  The resistance to the motion of a lorry of mass, Mkg is 27:0 of its weight. When

travelling at 108kmh™ on a level road and a sends a hill, its engine fails to work
Find how far up the hill (in km)the lorry moves before it comes to rest. Give your

answer correct to one decimal place.
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By the method of linear interpolation, use the table below to find the value of

a) In (1.66) (correct to 3 decimal places)
b) x corresponding to In(x) = 0.4000

x  [1a J15 |16 |17 |
Inx | 0.3365 | 0.4055 | 0.4700 [ 0.5306 |

SECTION B (60 MARKS)
a) Given two iterative formulae I and II, shown below for calculating the positiv

9.
real root of the quadratic equation f(x) = 0 as
I Xnr1 =¥ (A2n—1), forn = 0,1,2 sreeeerverenrerenren
IT Xns1 = Y2 (%J for N = 0,1,2:0eeeemmeenes .

Taking X = 2.5, use each formula thrice to two decimal places to decide which
the most suitable formula. Give a reason for your answer. (Smet )
b) If a is an approximation of the root of the equation X2 = N, show lhat the
iterative formula for finding the root reduces to% G:— + a).

Hence, taking a = 4 estimate V17 correct to three decimal places. (7mrks)

10. a) A mass oscillates with SHM of period one second. The amplitude of the
oscillation is 5cm. Given that the particle begins from the centre of the motion.
State the relationship between the displacement X of the mass and time, t.
hence, find the first times when the mass is 3cm from its end position.  (6mik )
b) A particle of mass M is attached by means of a light strings. AP and BP of th
same natural length, a m and moduli of elasticity MgN and 2MgN respectivelyls
points A and B on a smooth table. The particle is released from the midpoint o
AB, where AB = 3am. Show that the motion of the particle is S.H.M wilh periot

1
g
T=(%2) (6mrk-)
11. A continuos random variable X is defined by the p.d.f

f(x):{k (x—i), 0< x<3

0, otherwise
Give that p(x > 1) = 0.8, find the

a) Values of a and k
b) Probability that x lies between 0.5 and 2.5

(émrks)
(3mrks)
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1,

13,

14.

15

C) Mean of x. (3mrks)

a) A pupil has 10 multiple choice questions answer, There are four alteriiative
answers to choose from. If a pupil answers the questions randomly, find the
probability
(i) that at least four answers are correct
(ii) of the most likely number of correct answers (émrks)

b) Otim’s chances of passing physics are 0.60, of chemistry 0.75 and of
mathematics 0.80.
(i) Determine the chance that he passes atleast two subjects
(ii) If it is know that he passed atleast two subjects what is the probability thal
he failed chemistry? (6bmrks)

an elastic string of length, a metres is fixed at one end P and carries a particle « -
mass 3.0kg at it other end Q. the particle is describing a horizontal circle of racli is
80cm with an angular speed of 5 rad s™. Determine the;

a(i) Angle the string makes with the horizontal. (8mrks)
(ii) tension in the string

b) Value of a

c) linear speed of the particle (2mrks)

The table below is the distribution of weights of a group S.1 students.

Mass (Kg) |21- 25 |26-30 | 31-35 [36-40 [41-50 _51~§r65-?5 |
Frequency |10 20 15 10 |30 a5 |5 |

a) Draw a cumulative frequency curve and use it to estimate the semi-
interquartile range

b) Find the;
(i) Mode
(ii) Standard deviation of the weights.

a) A particle of mass M kg is projected with a velocity of 10ms-1 up a rough
plane of inclination 300 to the horizontal. If the coefficient of friction between t] e
particle and a plane is Y4, calculate how far up the plane the particle travels.
(8Bmrk:s)
b) A drive of a car travelling at 72kmh™! notices a tree which has fallen a cross
the road 800m a head and suddenly reduces the speed to 36kmh™' by Appling
the brakes. For how long did the driver apply the brakes? (4mii )
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16.  a) Show graphically that there is only one positive real root of the equation

xX}+2-2=0
b) Using the Newton Raphson formula thrice, estimate the root of the equatio:
Give your answer correct to 2 decimal places (12mrks)

END
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