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Instructions to candidates

Answer all the eight questions in section A and only four questions from section B

Where necessary, take the acceleration due to gravity, g = 9.8ms™.
SECTION A (40 MARKS)
Answer all the questions in this section

1. The determinant of the matrix

p= (37a _al) =55 (03marks)

(a) Find the value of a. (03 marks)
(b) Using one of the value of a, determine the inverse of P. (02 marks)

2. The table below shows the 3-month moving averages for the quantity of good (in tonnes)
manufactured by a certain company from January to August of 2019.

Month February March April May June July

3-month Moving 15 17.5 19 20 21.5 22.5
Average (tonnes)

(a) Find the moving totals. (03marks)
(b) If 20 tonnes and 10 tonnes of goods were manufactured in February and March respectively,
calculate the quantity that was manufactured in January. (02 marks)

3. A man’s monthly salary in his first year of work was 220,000. He got an increment of 5% every year.
Calculate;
(a) the man’s total earnings at the end of the year. (02 marks)
(b) his total earnings after 5years. (03marks)

4. Three letters are chosen at random from the word CLOTHINGS. Determine the probability that two
of the three letters chosen are consonants. (05markks)

5. The polynomial f(x) = x* + 2x* — 3 has factors x —1 and x + 1. Find the other factors of f(x). (05marks)
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6. Given that P(A) =% and P(B/A) = % find P(ANB’). (05 marks)
7. Differentiate the following with respect to x.
(a) (5x—2)2.(02 marks)
3x*+4x%-1
(b) 7(03 marks)

8. Two points A and B are 800metres apart. A particles moving in a straight line with a constant
acceleration passes point A with a velocity of 10m/s. it then passes the point B with a velocity of
40m/s. calculate the time taken by the particle to move from A to B. (05 marks)

SECTION B (60 MARKS)
Answer only four questions from this section
All questions carry equal marks

9. The frequency distribution table below shows the marks of 50 students score in a test

Marks Number of Students
50-52 3
53-55 16
56-58 14
59-61 13
62 — 64 2
65-67 2
(a) Calculate the:
(i) Mean mark (04 marks)
(ii) Student deviation. (05 marks)
(b) (i) Plot a cumulative frequency curve (Ogive) for the given data. (04 marks)
(ii) Use the Orgive to estimate the median mark. (02 marks)

10. The rate of cooling of a body is proportional to the difference in temperature T of the body at any
time t and that of the surroundings. If the temperature of the surroundings is 25°C and the body
cools from 85°C to 70°Cin 15 minutes;

(a) (i) form a differential equation for the cooling of the body.
(ii) Solve the differential equation formed in (i) (12marks)
(b) determine the temperature of the body after 30 minutes

11. The time taken for a bus to make a journey is normally distributed with mean 3 % hours and

standard deviation % hours.

(a) Determine the probability that the bus makes a journey:
(i) in less than 2 hours (05marks)
(i) between 3% and 3% hours (07 marks)

(b) If the bus made two hundred journeys, how many of these journeys did it take less than 2
hours? (03 marks)

12. (a) Given that tan = %, evaluate cosec’0 —sec’® without using mathematical tables or calculator.
(0O5marks)

(b) Prove that Lycosax _ 1

= -cotx
2

2sin2x
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Hence solve the equation

13. The table below shows the expenditure of a family for the months of January and July in a certain

1+cos2x
2sin2x

= 1 for 0° < x < 180°. (10marks)

year.
Item Expenditure (Shs) Weight
January July

Food 150,000 174,000 8

Rent 50,000 60,000 2
Clothing 100,000 125,000 6
Power 20,000 25,000 1
Water 60,000 90,000 4

(a) Calculate the:

(i) Price relative for each item (03 marks)

(ii) Simple aggregate index (04 marks)
(b) (i) find the weighted aggregate price index. (06 marks)
(ii) comment on your result in (b) (i) (02marks)
14. (a) The diagram below shows a block of mass 4kg in limiting equilibrium on a rough horizontal table
under the action of a force of 29.6N. The force is inclined at an angle 30° to the horizontal.
29.6N

LR T DA Y
Calculate the:

(i) normal reaction exerted by the table on the block. (03 marks)
(i) coefficient of friction between the block and the table (03marks)

(b) Forces of magnitude 3N, 2N, 6N and 5N act from a point in the direction 090°, 180°, 330° and
060° respectively

(i) magnitude of the resultant force. (07marks)

(ii) inclination of the resultant force to the 3N force (02 marks)
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Proposed answers

1. The determinant of the matrix

p= (37(1 —al) =55

(a) Find the value of a. (03 marks)
|[P]=3axa- (7x-1)=55

(03marks)

3a’+7=55
3a2=48
a2=16
a=4

Using one of the value of a, determine the inverse of P. (02 marks)

Adjunct ofP=( 4 1)

-7 14
|P| =55
2 1
Inverse of P! = % (_47 114) = ; i
55 55

2. The table below shows the 3-month moving averages for the quantity of good (in tonnes)
manufactured by a certain company from January to August of 2019.

Month

February

March

April

May

June

July

3-month Moving
Average (tonnes)

15

17.5

19

20

21.5

22.5

(a) Find the moving totals. (03marks)

Solution
Month Tax Moving

totals
Jan
February 45 15
March 52.5 17.5
April 57 19
May 60 20
June 64.5 21.5
July 67.5 22.5

(b) If 20 tonnes and 10 tonnes of goods were manufactured in February and March respectively,
calculate the quantity that was manufactured in January. (02 marks)
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Solution
Let the quantity manufactured in January be x

Xx+20+10=45
x+30=45
x=15
3. A man’s monthly salary in his first year of work was 220,000. He got an increment of 5% every year.
Calculate;

(a) the man’s total earnings at the end of the year. (02 marks)
=220,000 x 12 = 2,640,000
(b) his total earnings after 5years. (03marks)

_a(@m™-1)
"o
a=2,64000andr=~2 = 1,05
100

substituting

2,640,000(1.05°-1) _ 2,640,000(1.055—1)
1.05-1 - 0.05

4. Three letters are chosen at random from the word CLOTHINGS. Determine the probability that two

=SS=

=14,587,666.5

of the three letters chosen are consonants. (05markks)
Solution

Total number of letters in CLOTHINGS =9 letters
Selection of 3 teachers from 9 letters °C; = 84

POssible selection

7 consonants 2 Vowels
2 1
Number of selections =7C,.%C,
=21x2
=42
Probability = g = %

5. The polynomial f(x) = x* + 2x* = 3 has factors x — 1 and x + 1. Find the other factors of f(x). (05marks)
(x—1)(x +1) = x*-1

x> +3
X=1[x*+2x*-3
-X4—X2
3x° -3
-3x*-3
0 O

Hence the other factor is x> + 3
6. Given that P(A) =% and P(B/A) =

Solution

8

v find P(ANB’). (05 marks)
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_P(ANB)

P(B/A) ==,

P(ANB) = P(B/A) .P(A)
8 3 _2
%275

P(ANB) = P(A) - P(ANB’)
= P(AnB’)=P(A)-P(ANB)

20
7. Differentiate the following with respect to x.
(a) (5x—2)% (02 marks)
Solution
(5x — 2)% = (5x — 2)(5% -2) = 25x°-20x +4

ay o2 _ @y 2
dx(Sx 2) —dx(25x 20x + 4)

=50x-20
=10(5x -2)
3x*+4x?%-1
(b) =———— (03 marks)
2x
Solution
Letu=3x*+4x%2 -1
du
— =12x + 8x
dx
Let v = 2x°
du
— =4x
dx
du dv
ay _ Vax Yax
dx v2
_ 2x?(12x3+8x)—-4x(3x*+4x%-1)
- (2x%)2
_ 24x5+16x3-12x5-16x5+4x
- 4x*4
_ 12x5+4x
T axt
_3x*+1
==

8. Two points A and B are 800metres apart. A particles moving in a straight line with a constant
acceleration passes point A with a velocity of 10m/s. it then passes the point B with a velocity of
40m/s. calculate the time taken by the particle to move from A to B. (05 marks)

Solution
Let a be the acceleration taken
From v? = u? + 2as

a= (vz—uz) _ (1600— 100) _ 1500 _ 15
“\ 2s /7 \ 2x800 / 1600 16

form v =u +at
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40=10 +=t
16

13- 30

_30x16

= =32s
15

SECTION B (60 MARKS)
Answer only four questions from this section
All questions carry equal marks

9. The frequency distribution table below shows the marks of 50 students score in a test

Marks Number of Students

50-52 3

53 -55 16

56— 58 14

59-61 13

62— 64 2

65-67 2

(a) Calculate the:
Solution
Marks Class Number of fx Fx* CF
boundaries | Students (f)
50-52 49.5-52.5 3 153 7803 3
53-55 52.5-55.5 16 864 46656 19
56 — 58 55.5-58.5 14 798 45486 33
59-61 58.5-61.5 13 780 46800 46
62— 64 62.5-64.5 2 126 7938 48
65-67 64.5 - 67.5 2 132 712 50
50 2853 163395
(i) Mean mark (04 marks)
Solution
_ Y fx 2853
Mean,x = 57 =0 = 57.06

(i) Standard deviation. (05 marks)

_ /zfo_ =2
s.d T X

=\/163395_ 7 062
50

=12.06
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(b) (i) Plot a cumulative frequency curve (Ogive) for the given data. (04 marks)

Note that CF is plotted against the upper limit of each class

55

Ogive
50
45 =
o /

/

w
w
™

L]
(=]
"

Cumulative frequency
w G 8
N
N

= =
o (9]

y
0
52.5 55.5 58.5 61.5 64.5 67.5 70.5
Mid-mark
(ii) Use the Ogive to estimate the median mark. (02 marks)

56.5
10. The rate of cooling of a body is proportional to the difference in temperature T of the body at any
time t and that of the surroundings. If the temperature of the surroundings is 25°C and the body
cools from 85°C to 70°Cin 15 minutes;
(a) (i) Form a differential equation for the cooling of the body.

Solution
&~ kT
dt
(ii) Solve the differential equation formed in (i) (12marks)
Solution
ar
- = fkt
INT =-kt+C
Att=0, To=(85-25)=60°
InT = -kt + In60

Att=15,T=(70-25) = 45°
= |n45 =-15k + In60
15k =In60 — In45

15k = In>>
45
k=—In2=0.02min™
15 45
therefore the equation In T =-0.02t + In60 or InGT—0 =0.02t
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(b) determine the temperature of the body after 30 minutes
Solution
after 30 minutes

1n$ =0.02x30=0.6

9 _182
T

= > = 330

1.82
The temperature = 85 — 33 = 52°

11. The time taken for a bus to make a journey is normally distributed with mean 3 % hours and
standard deviation % hours.
(a) Determine the probability that the bus makes a journey:
(i) in less than 2 hours (05marks)

Solution
P(X < 2) = p[z < 20_73:]
=P[Z < -2]

A I

-2 0
By symmetry, P[Z < —2] =P[Z > 2]

I

—
0 2

P[Z > 2]=0.5-(0<Z<2)
=0.5-0.4772
=0.0228
Hence the probability = 0.0228
(i) between 3% and 3% hours (07 marks)
Solution
<Z<

P(3.25<X 3.75) = P[ — —
=P[-03<Z<0.3]
_/é%\_

03 0 03 g

3.25-3.5 3.75—3.5]

P[-0.3 < Z <0.3]=2P(0<Z<0.3)
=2x0.1179
=0.2358
(b) If the bus made two hundred journeys, how many of these journeys did it take less than 2
hours? (03 marks)
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Number of journeys that take less than 2 hours = 0.0228 x 200 = 4

12. (a) Given that tan® = %, evaluate cosec’0 —sec’® without using mathematical tables or calculator.
(0O5marks)
Solution
1 V5

0
2

cosecB = ? = \/g; cosec’0 =5

V5 5
secd = sec’d = "

2 2 5 15 3
= cosec’®-secB=5--=—=3-
4 4 4
1+cos2x 1
(b) Prove that — = -cotx
2sin2x 2
Solution
1+cos2x _ 1+cos’x—sin®x _ 2cos’x _ cosx _ 1 cotx
2sin2x 4cosxsinx " 4cosxsinx  2sinx 2
1+cos2x

Hence solve the equation = = 1 for 0° < x < 180°. (10marks)

sin2x
1
Hence Ecotx =1

Cotx=2
x = 26.6°

13. The table below shows the expenditure of a family for the months of January and July in a certain

year.
ltem Expenditure (Shs) Weight
January July
Food 150,000 174,000 8
Rent 50,000 60,000 2
Clothing 100,000 125,000 6
Power 20,000 25,000 1
Water 60,000 90,000 4
(a) Calculate the:
(i) Price relative for each item (03 marks)
Solution
Price relative = P]]ﬂ x100
Price relative for food = =% x100 = 116
150,000
Price relative for rent = 2°°° ¥100 = 120
50,000
Price relative for clothing = 12509 %100 = 125
100,000
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25,000

Price relative for Power = x100 =125
20,000

Price relative for Water = 20,000 x100 = 150
60,000

(ii) Simple aggregate index (04 marks)
Solution

% P]uly

Simple aggregate index =
ZP]une

_ 174000+60000+125000+25000+900
"~ 150000+50000+100000+20000+60000

474,000
~ 380,000

=1.25

(b) (i) find the weighted aggregate price index. (06 marks)
Solution

ZP]ulyx w
ZP]une xw

Weighed aggregate price index =

_ 174000 x 8 +60000x 2+125000x6+25000x1+900x4
7150000 x 8 +50000x2+100000x6+20000x1+60000x4

_ 2,647,000
~ 1,160,000

=1.23

(ii) comment on your result in (b) (i) (02marks)
Weighed aggregate price index is less than simple aggregate index
14. (a) The diagram below shows a block of mass 4kg in limiting equilibrium on a rough horizontal table
under the action of a force of 29.6N. The force is inclined at an angle 30° to the horizontal.
29.6N

4kg

il'h-’ Il\l‘:l.\=,l'h-1 Il\l‘:l.\l 9 a\ P .\ "~ a\ -
Calculate the:

(i) normal reaction exerted by the table on the block. (03 marks)
Normal reaction R=mg =4 x9.8 —29.6sin 30° = 24.4N
(i) coefficient of friction between the block and the table (03marks)
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T 29.6N

309
UR 4kg '''''''
W:T.. UTATN AarUT
49

29.6c0s30% = R = 24.4p
u=1.05

(b) Forces of magnitude 3N, 2N, 6N and 5N act from a point in the direction 090°, 180°, 330° and
060° respectively

(i) magnitude of the resultant force. (07marks)

Forces acting in x direction =5c0s60 + 0 — 2 + 6c0s30
=25-2+5.2
=5.7N

Forces acting in y direction =5sin60+ 3 + 0 - 6sin30
=433+3-3

=4.33M

Resultant force = v5.72 + 4.33%2 =7.158N
(ii) inclination of the resultant force to the 3N force (02 marks)

Let the angle the resultant makes with horizontal axis = x

4.33
tanx =—
5.7

128 o370

X =tan =
5.7
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Hence the angle the resultant makes with 3N (or vertical axis) = 90 — 37= 53°

Please obtain free downloadable notes, exams and marking guides of Sub-math, ICT, general paper,
biology, economics, geography etc. from digitalteachers.co.ug website

Thanks

Dr. Bbosa Science
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