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INSTRUCTIONS TO CANDIDATES:

This paper consists of two Sections; A and B.

Section A is compulsory.

Answer only five questions 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 page.

Graph paper is provided.

Silent, non-programmable scientific calculators and mathematical tables with a list
of formulae may be used.
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SECTION A (40 MARKS)

Answer all the questions in this section.

; . men. If
A committee of seven people is to be selected fr()rq 4 men am:il 6(::2iblc
the committee must have at least two men, determine the total p ( 08 marks)
number of ways of selecting the committee.

A cylindrical can of capacity 1000 cm? is made from a thin §hcet of metal.
The can is open at the top and closed at the bottom. The radius of the bottom
is x cm. Find the value of x that will minimise the area of the sheet to be

used. (Leave x in your answer) (05 marks)

The equation of an ellipse is 4x> + 25)? + 8x — 100y + 4 =0.

Determine the;

(a)  coordinates of the centre of the ellipse. (03 marks)

(b)  eccentricity of the ellipse. (02 marks)

l 1 1

Show that f ( 2) dx=-In2. (05 marks)

0 9-x 6

The population of a country increases in a geometric progression (G.P.) by
2.75 % per annum. Calculate the number of years it will take for the
population to double. (05 marks)

1- cos 2x + 2 sin x cos2x

= 1 2
Show that 18 oo e sin x + tan“ x. (05 marks)

The point C (a, 4, 5) divides the line joining points 4 (1, 2, 3) and
B (6,7, 8) in the ratio A : 3. Using vectors, find the values of @ and ).
(05 marks)

Find the area enclosed by the curve y = x? and the line y = x from x = 0 to
x=1. (05 marks)




10.

11.

12.

13.

SECTION B (60 MARKS)

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

(a) Express 12cos 0 + 16sin @ in the form R cos(f — &) where R is a

positive constant and « is an acute angle. (06 marks)

(b) Hence;

(i)  find the maximum and minimum values of 12 cos & + 16 sin 6.
(ii)  solve the equation 12 cos & + 16 sin &= 15 for 0° <6 <180°.

(06 marks)
(@)  Given that the polynomial x> — 13x + p is exactly divisible by x —4, find
the value of p.
Hence solve the equation x> — 13x + p =0. (06 marks)
(b)  Solve the inequali e (06 marks)
5 T ey
ve the inequality 13 =5

(a) Use the substitution x = sin @ to evaluate
1

1+X
; - dx. (05 marks)
d
(b) Given that y=sin"! ( ‘/%), find d_i in terms of x. (07 marks)

A curve is defined by the equations x = - # + 2+ 1 and y = 2. A tangent to
the curve at a point B (x, ) is parallel to the line 3y — 2x — 1 = 0. Determine
the;

(a) coordinates of B. (09 marks)
(b)  equation of the tangent at B. (03 marks)
(a) Use Maclaurin’s theorem to expand /n(1 — 2x) in ascending powers of

x as far as the term in x°. (06 marks)

(b)  Using small changes, find the approximate value of tan 46° correct to
three decimal places. (06 marks)
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14,

15.

16.

(@)  The point C in the complex plane corresponds Lo the complex number

z such that 3| z -2 | = | z - 6i |. Show that the locus of C'is a

circle.
(05 marks)

(b)  Find the square root of -5 + 12i . (07 marks)

The coordinates of points P and Q are (0, 2, 5) and (-1, 3, 1) respectively.

x-3 2-y

Given that the equation of the line 7'is il 2-z,

(a) find the equation of a plane which contains the point P andis
perpendicular to the line 7. (03 marks)

(b)  show that the point Q lies on the plane. (02 marks)

()  determine the coordinates of the point R where the line T intersects
with the plane. (04 marks)

(d) show that PR and QR are perpendicular. (03 marks)

The rate at which the quantity M of a commodity is sold is proportional to
the difference between the amount initially present and the quantity sold at
any time ¢. Initially 10 tonnes of the commodity were present. After one day,
2 tonnes were sold.

(a) Form a differential equation for the quantity of the commodity sold.
(02 marks)

(b) (i) Determine the expression for M in terms of . (08 marks)

(ii)  Calculate the quantity sold at the end of 5 days. (02 marks)

4 END
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UGANDA NATIONAL EXAMINATIONS BOARD
Uganda Advanced Certificate of Education

APPLIED MATHEMATICS
Paper 2

3 hours

INSTRUCTIONS TO CANDIDATES:

This paper consists of two Sections; A and B.

Section A is compulsory.

Answer only five questions 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 page.

Graph paper is provided,

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

of formulae may be used.

In numerical work, take acceleration due to gravity g, to be 9.8 ms.
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SECTION A (40 MARKS)

Answer all the questions in this section.

Two events A and B are such that P(4) = 0.4, P(B)=0.7 and P(4 N B) = 0.35,
Find P(4'/B"). (05 marks)

The resultant of two forces P and Q is-a force of 15 N acting at an angle of

50° to force Q. Given that the magnitude of force Q is 12 N, determine the
magnitude and direction of the force P. - (05 marks)

The table below shows the velocity Vat a.ny instant  seconds of a particle
moving in a straight line.

t(s) 0 1 2 3 4
V (ms™) 0 2 7 8 10
Calculate; , :
(@) the velocity of the particle after 1.5 segonds. (03 marks)
(b) the time when the velocity is 13 ms. : (02 marks)

The table below shows the unit prlces (Shs) and quantltxes of food items in
the years 2005 and 2010.

PRICE (SHS)

FOOD ITEM | QUANTITY 2005 2010
Sugar 25 kg 2500 3500
Meat 10 kg 5000 7000
Beans 50 kg 1500 2000
Fish 5 pieces 5000 8000
Maize flour 50 kg - 800 1200

(@)  Calculate the weighted price index of 2010 using 2005 as the base

year. (04 marks )
(b) Comment on your result. (01 mark)

A force F (N) is acting on a particle of mass 4 kg whose position vector at
any time ¢ is 7= (i + sin#j) m. Find Fwhent =7 (). (05 marks)




A metallic container i« ;
ainer is : : : 4.80m
and 3.281 m correct to :n form of a cuboid. Its dimensions are 2.7 m,

: ; he given : Determine the
possible minimum ang given number of decimal places.

. maximum - iner correct to three
decimal places, volumes of the contain (05 marks)

Adi :
IsCrete random variable X, has a probability function given by

1
5 1; 9 ser
P(X=x)= T R

0, elsewhere.
Given that E(X) =3, fmd th.e value of . (05 marks)
A boy can swim in still water at a speed of 2.5 ms™!. The boy wishes to cross

a straight river which is 50 m wide and flowing at a speed of 3 ms-'. He sets
off at an angle of 60 ° to the bank of the river.

Determine;
(@) the time it takes him to cross the river. (03 marks)
(b)  the boy’s resultant velocity. (02 marks)

- SECTION B (60 MARKS)
Answer any five questions from this section.
All questions carry equal marks.

The table below shows the distribution of time (minutes) spent by students
revising for a test. :

Time , T (minutes) | Frequency
0<T<I10 20
10= 1% 15 18
15<T <30 60
30<T <45 45
45<T <55 50
55<T <60 30
60<T <80 60

e 80<T <90 10

(a) Calculate the mean revision time. (05 marks)

(b) () Drawa histogram for the data.
(ii) Use your histogram to estimate the modal revision time.

(07 marks)

Turn Over
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10.

11,

12.

(b)

(b)

(c)

A ball was thrown with a velocity of 15 ms™' vertically gpwards from
the ground. A girl on a balcony of a building 9 metres high, leaned
and caught the ball on its way down.

(i)  Calculate the time taken before the ball is caught by the girl.

(04 marks)
(i)  Find the speed with which the ball was travelling when it was
caught. (03 marks)

A particle travels with an initial velocity of (11i — 8j + 3k ) ms™! from
a point with a position vector of (-2i+ ) m. The particle moves with

1 ik
an acceleration of r (2i + 3j — 4k) ms™.

Determine; :
(i)  the position vector of the particle after 5 seconds. (03 marks)
(ii) the distance covered in the 5 seconds. (02 marks)

Using the trapezium rule with six ordinates, estimate

1 2 ;
J-O xe (x*+1) dx giving your answer correct to three decimal places.
c (07 marks)

1
Given that fo xe®*1) dx = 2.335, find the percentage error for
the estimate in (a). (03 marks)

Suggest how the accuracy in (a) can be improved. (02 marks)

The cumulative distribution function F (x) of a continuous random variable
X is represented graphically as shown below.




| e

13.

14.

15.

Find;
(a)

(b)

() Fx). (05 marks)
(i) YR <X<29). (02 marks)
i)l ili : - , (02 marks)
Ei?) E}(e XI');'.Obablllty density function (pdf) f(%) £07 vicrke)

A light inelastic string of length 80 cm is fixed at one end R an'd carrie's a
P_article of mass 0.1 kg at the other end S. The particle moves in d horizontal
circle with angular speed 5 rads™!. Determine;

(a)
(b)

(a)

(®)

the tension in the string. (08 marks)

the radius of the horizontal circle. (04 marks)

Use the graphical method to estimate the root of the equation

2x3 —4x+3 =0 in the interval -2 < x < -1. (06 marks)

Using the Newton Raphson method, find the root of the equation

2x3 —4x + 3 = 0 taking the approximate root obtained in (a) as the

initial value of x, . Give your answer correct to three decimal places.
(06 marks)

An examination consists of 120 multiple choice questions. Each question has
four options for which there is only one correct option.

(a)

(b)

If a candidate who sat for the examination is chosen at random, find
the probability that the candidate obtained,;

(i)  between 20 and 40 (inclusive) correct options.
(ii) exactly 41 correct options.

(07 marks)
Determine the pass mark for 80 % of the candidates to pass the
examination. (05 marks)
5

Turn Over



16.  The diagram below shows a uniform lamina ABCDEFGH.

A 5.0m B
& &
H 2.0m G D 2.0m C

g =

S S

o o

F 1.0m E

(@) Determine the distances of the ceptre of gravity of the lamina from the

sides AB and AH.

(b)  Ifthe lamina is suspended from the vertex A and rests in equilibrium,

(09 marks)

calculate the angle which the side AB makes with the vertical. (03 marks)

END
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PURLE MATHEMATICS
Paper |
Nowv./Dec, 2023
3 hours

Uganda Advanced Certificate of Education

PURE MATHEMATICS
Paper 1

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 tables with a list
of formulae may be used.

© 2023 Uganda National Examinations Board. Turn Over



SECTION A (A0 MARKS)

tnswer all the questions in this section,

. noy nnA@nt 1) B il
Prove by induction that b3 i . ( )

=

If a line v = mx + ¢ is a tangent to the curve 4x* + 3y2 = 12, show that

o =4+ 3. (05 marks)
2
Given that y = ¢*cos3x, show that d—Jz—) .. +10y =0. (05 marks)
' dx dx
2 3
Find the angle between the line r = |0 + A[12| and the
5 o
plane —x +2y +2z-66 =0. (05 marks)
Solve the inequality L > 0. (05 marks)
: (x+1)(x-2)
T{/3
Evaluate I (1+cos3y)? dy. (05 marks)
0

Express 2sin6 + 3cosf in the form R sin (8 + o).
(05 marks)

Use Maclaurin’s theorem to expand In (2+ x), in ascending powers of x as
far as the term in x°.

(05 marks) .




y

0,

10.

11.

12.

13.

SECTION B (00 MARKS)

Answer any five questions from this section, AN questions carry equal marky,

(a)  Solve the equation Z* - 77% + 192~ 13 =0, (06 marks)

() Find the fourth roots of 8(—+/3 +i). (06 marks)
. BT

Express  f(x)= g 4,\'.2(?—,1:)3)& ad in partial fractions.

Hence find J‘f (x) dx. (12 marks)

A point E has coordinates (2, 0, —1). A line through E and parallel to the line

whose equation is X = Y= ZTH , meets a plane x + 2y — 2z = 8 at a point B.

A perpendicular line from £ meets the plane at a point C.

Determine the coordinates of;

(a) B. (07 marki‘)
b) C. (05 marks)

(a)  Four different Mathematics books and six other different books are to
be arranged on a shelf. In how many ways can the Mathematics books
be arranged on the shelf? (02 marks)

(b)  On a certain day, Fatuma drunk 6 bottles of the 9 bottles of soda
available. On the next day she drunk 5 bottles of the 7 bottles of soda

available. In how many ways could she have chosen the bottles of
soda to drink in the two days? (03 marks)

(c)  Given that **Cy=?°C; _,, find the value of r. (07 marks)

(a) A curve is given by the parametric equations x =% -3, y=1¢ (s> - 3).
Find the Cartesian equation of the curve. (04 marks)

{b) A point P is such that its distance from the origin is five times its
distance from (12, 0).

(1) ~ Show that the locus of P is a circle.

(i1)  Determine the coordinates of the centre of the circle and its
radius. (08 marks)

3 Turn Over
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14.

15.

16.

- ctermine the
Given the curve V= 4x2 —1 * g

(a)  coordinates of the turning points of the curve. (03 marks)
b) equation of the asymptotes.
& Hence sketch the curve. (09 marks)
tan 9(3 — tan? 9)
(a)  Show that tan360= = (05 marks)
[1 ~3tan g)

(b)  Solve the equation cos 4x + cos 6x + cos 2x =0 for 0° < x < 180°.
(07 marks)

The rate at which a body cools is proportional to the amount by which its
temperature exceeds that of its surroundings. The body is placed in a room of

temperature 25 °C. After 6 minutes the temperature of the body dropped
from 90 °C to 60 °C.

(@) Form a differential equation for the rate of cooling of the body.

(07 marks)
(b)  Find the time it takes for the body to cool from 40 °C to 30 °C.
(05 marks)
4 END
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APPLIED MATHEMATICS
Paper 2

Nov./Dee. 2023
3 hours

UGANDA NATIONAL EXAMINATIONS BOARD
Uganda Advanced Certificate of Education

APPLIED MATHEMATICS
~ Paper 2

3 hours

INSTRUCTIONS TO CANDIDATES:

B Answer all the eight questions in section A and any five Jfrom 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 tables with a list
of formulae may be used.

In numerical work, take acceleration due to gravity g, to be 9.8 ms2.
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SECTION A (40 MARKS)
Answer all the questions in this section,

A coin is biased such that when it is tossed the head is tw:c;: as hk‘](ili (o
s blased su i th @ s, there will be
ik ail. Find the probability that in seven tosses,
occur as the tail. 1 P (05 marks)

exactly two tails.

Two bodics 4 and B of masses 6 kg and 2 kg movir:tg along a straight line
with velocities 4 ms™' and 2 ms™! respectively, collide head on. {&fter
collision, 4 moves with a velocity of 2.6 ms™' in the same direction.

Calculate the;

(a)  velocity of B afier collision. (02 marks)
(b)  loss in kinetic energy. (03 marks)
The values of a function f{x) are given in the table below.
x 0 1, 1 1 2 21 3
Jx) 0.1003 ]0.0391 |0.0801 |0.0602 |0.0649 - 0.0380 |0.0327
' f
Use the trapezium rule to estimate the value of
3
J' 1) dx

0
correct to three decimal places. (05 marks)
A ball of mass 1 kg rolls from rest down a rough plane inclined at 30° to a
horizontal ground. The ball rolls for 4 m before it reaches the ground. The

coefficient of friction between the ball and the plane is /4. Find the velocity
with which the ball reaches the ground. (05 marks)

The table below shows the age distribution of a population of a certain town
1n a census.

AGE (years) | NUMBER (‘000)

Under 10 15
10 and under 20 19
20 and under 30 16
30 and under 40 18
40 and under 60 30
60 and under 80 6

80 and under 90 1

(a)

Draw a histogram for the data. (03 marks)

2



(M) Use the histopram to estimate the modal age of the population,

(). mearky)
The numbers v = 6,45, p = 0,00215 and z = 2.7 are each rounded off 1o the
piven number of decimal places.

Determine the interval in which wz-x—'*J'é- lics. (05 marks)
|

Two independent events R and S are such that P(R) = */4 and P(S) = P(S'NR.
FFind;

(@)  P(S).

()  PSNR).

A uniform lamina in form of a square with side 60 cm has a circular hole of
radius 20 cm made in it as shown in the diagram below.

(03 marks)
(02 marks)

D &
T
110cm

60cm

A 60cm B

Find the position of the centre of gravity of the lamina from side AD.
(05 marks)

3 Turn Over




SECTION B (60 MARKS)
Answer any ive questions from this section. AN questions carry equal marky,
Answe _ . . :

The table below shows the scores of 10 candidates in Biology and liconomics.

canomate [A B |c o e r |6 |lu 1 |5

BIOLOGY |45 |63 |56 |61 |75 |83 |73 |50 |77 |70
ECONOMICS [90 |64 [76 |70 |55 |53 |62 |85 |53 |e2

(@ (1)  Plotascatter diagram for the data.

(i)

Draw a line of best fit on the scatter diagram.

(i) Use your line of best {it to estimate the Biology mark for a
candidate who scored 57 in Economics,

{b)

_ (06 marks)
Calculate a rank correlation coefficient between the candidates’
performance in the two subjects.

Comment on your result,

(06 marks)
10.  Two points 4 and B are 526 m apart along a straight road. A car moving
along the road passes point 4 with a constant speed of 25 ms™!. The car
maintains this speed for 10 seconds and then decelerates uniformly for
8 seconds until it attains a speed of V' ms™!

. The car maintains this speed until
1t passes point B. The total time taken by the car to move from point 4 to B is
30 seconds.

(@) Sketcha Velocity — Time graph for the motion of the car. (04 marks)
(®)  Determine the;

(1) valueof V.

(05 marks)
(i)  deceleration of the car.

(03 marks)
1. Given that f(x) = xe* + 5x - 10:
(@) () Evaluatef (1) and f(2), correct to four decimal places.
(i)  Deduce that the equation J{x) =0 has a root between
x=1and x=2.

(04 marks)
(b)  Use linear interpolation twice to obtain the root of the equation

xe* 4+ 5z 10=0,
correct to three decimal places. (08 marks)




12

13.

14.

A continuous random viriable Y

by

Find;
(a)
(b)
(c)
(d)

has o cumulative distribution function given

ary;
—6-— . -l <x<(
LSy Diess
Fay=< 6
el y 25x< :
12 3
8
9 Ly X2 7
the median. (03 marks)
the probability density function f(x). (03 marks)
1= X<25). (03 marks)
the mean of X. ' (03 marks)

Three forces Fi=(2i—3j)N, F2=(5i+2j)Nand F3=(-2i—11j) N act
at points (2, 3), (-2, 3) and (3, —2) respectively.

Determine the;

(a)
(b)
(©)
(d)

(a)

(b)

(c)

magnitude of their fesultant force. | (03 marks)
equation of the line of action of the resultant force. (05 marks)
distance from the origin at which the resultant cuts the x-axis. (02 marks)
force that should be added to form a couple. (02 marks)

Show that the formula based on Newton Raphson method for
approximating the k " root of a number N is given by

(k—l) xnk +N ~
X 1= iy =0,1,2,3, .
n
(04 marks)
Construct a flow chart that; _

(i)  reads in the initial approximation x,, kK and N,
(ii) computes and prints N and its k& " root correct to three decimal

places. (05 marks)
Perform a dry run for your flow chart when N =13, x,= 1.6 and k =4.
(03 marks)
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\ woman travelling (o work by o car goes through (hree police L;l'lf:cizl
;m;ntk‘ A. B and C. The probabilitics that she is delayed at A, at /3 an

at Care 0.3, 0.5 and 0.7 respectively.

Determine the probability that she is delayed at;
(iy onlyonc check point.

(i)  two or more check points.

(03 marks)
(03 marks)

() A man goes to work by route /> or route 0. The probability that he
takes route P is 0.6. The probability that he is late given that he goes

through P is %)y and through Q is a.
(i)  Find the probability that he is late for work on a certain day.

(03 marks)
(i)  Given that he is not late, determine the probability that he went
through P. (03 marks)

The diagram below shows three masses of 12 kg, 9 kg and 7 kg connected by
light inelastic strings. The string connecting the 12 kg and 9 kg masses
passes over a smooth fixed pulley. The other string connects the 9 kg and 7 kg
masses.

I
\_/

kg

*=—

12kg:

li7kg

The system is released from rest and the 12 kg mass accelerates upwards.
{a) Calculate the;
(1)  acceleration of the system.
(i1)  tensions in the strings. (10 marks)

(b)  Determine the velocity of the 12 kg mass after 1.5 seconds.
(02 marks)

6 END
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P4251
PURE MATHEMATICS
Paper 1
Nov. /Dec. 2022
3 hours

Uganda Advanced Certificate of Educaﬁon
PURE MATHEMATICS
Paper 1
3 hours

INSTRUCTIONS TO CANDIDATES:

Answer all the eight questions in section A and any five questions 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 tables with a list
of formulae may be used.

© 2022 Uganda National Examinations Board Turn Over



S.

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

Solve the simultancous cquations:

2 log,oy = log,o2 + log,ox

2V = 4¥ (05 marks)
Solve Stan’4 - Stan 4 = 25ec? 4 for 0° <4 <360°. (05 marks)
The position vectors of

points P and Q are given by OP = i — 2j + k and

OQ = 3i - 4 + 6k respectively. Point R divides the line PQ in the

ratio 2 : -3. Determine the coordinates of the point R, (05 marks)
Find the equation of the tangent to the curve x* +2)” + 3xy =0 at the

pont (2, -1). (05 marks)
Solve the inequality 5 = 4% _ 5 (05 marks)

l-x

An inverted conical container has a hole at the bottom. A liquid is dripping
through the hole at a rate of 2 cm3s™'. When the depth of the liquid in the

container is x cm, its volume is i-u x> cm’. Find the rate at which the level

of the liquid is decreasing when x is 5 cm. (05 marks)

A line L passes through the point of intersection of the lines x — 3y-4=0
andy +3x-2=0. If L is perpendicular to the line 4y +3x =0, determine
the equation of the line L. (05 marks)

Using the substitution y = Vx or otherwise, solve the differential equation

x%=2y+x

(05 marks)




10.

11.

12.

13.

14.

SECTION B (60 MARKS)

Answer any fiye questions fiom this section.
Al questions carry equal marks.

(8)  Given the geometrical progression (G.P.) 2, 6, 18, 54, ... find the sum
of the first ten terms of the G.P.
(03 marks)

(®)  Inan arithmetical progression (A.P.), the sum of the fifth and

Sixteenth terms is 44. The sum of the first 18 terms is three times the
sum of the first ten terms. Determine the: _

(1)  value of the first term.
(i) common difference of the A.P.

(iii) sum of the first 30 terms of the A.P. (09 marks)
Express o in partial fractions.
(1-x)%(2+3x)
A 11x-1
Hence evaluate ; = dx giving your answer in the form
b (I-x)“(2+3x)
k + In b where k is an integer and b is a fraction. (12 marks)

The equation of alineis »=(1~1)i+ (1 +2)j+ (24 —4) k. The line is
parallel to the direction vector 2 + 3j + k.

(@)  Find the equation of the plane containing the line. (10 marks)
(®)  Calculate the distance between the origin and the plane. (02 marks)

1
Expand (lliﬁjz up to the term in x°.
e
Hence substitute x = /5 to evaluate V8 correct to two decimal places.
(12 marks)

The point P(af’, 2at) is on the parabola y* = 4ax. The chord OQ passes
through the origin O. The tangent at P is parallel to the chord 0Q. The
tangents to the parabola at P and Q meet at a point R. Determine the

coordinates of points Q and R in terms of @ and . (12 marks)
2
(@) Differentiate F‘Jr—';)lg— with respect to x. (04 marks)
X
. _ 3 _ 4+l d’y .
(b) Giventhat x= P and y L find 2 in terms
of ¢in the simplest form. (08 marks)

3 Turn Over




15,

16.

(a)

(b)

(b)

i f
A chord AB subtends an angle @ radians at the centre O 0}:‘8 cl.fr':;i o
radius 7. The arcn of the cirele is three times the area of the mi

scgment AB. Show that 30 = 3ainf) + 2x. (06 marks)

Given that tan o = scc o — ' , find the valucs of’

(i) cosa.

(i) tana. (06 marks)
(08 marks)

Sketch the curve y=5x (2 - x).

The area bounded by the curve and the x-axis is rotated about the

x-axis through one revolution. Determine the volume of the solid
generated. (04 marks)
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P425/2
APPLIED MATHEMATICS
Paper 2
Nov. /Dec. 2022
3 hours

Uganda Advanced Certificate of Education
APPLIED MATHEMATICS

Paper 2

3 hours

INSTRUCTIONS TO CANDIDATES:
Answer all the eight questions in section A and any five questions 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 tables with a list

of formulae may be used.
In numerical work, take acceleration due to gravity g, to be 9.8 ms™>.
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SECTION A (40 MARKS)

: section.
Answer all the questions in this sect! L f
ain ' the horizontal. A car ¢
A rough planc is inclined at an angle of sin ~' (7/5) L0

coefficient of
mass 1500 kg moves up the plane with a steady speed. Tht; e
friction between the car and the plane is /4. Calculate the (05 marks
exerted by the engine of the car.

' i 0 cars that
The table below shows the number of people in each of the 100 ¢
Passed through a check point on a certain day.

Number of people | 2 3

Number of cars 41 33 18 -
Find:
(8)  the mean number of people in each car. (02 marks)
(b)  the variance of the data, (03 marks)
Use the trapezium rule with seven (7) ordinates to estimate

[
o 3+4x

correct to three decimal places. : ! (05 marks)

The diagram below shows a mass of 5 kg lying on a rough plane inclined at
30° to the horizontal. From the 5 kg mass, a light inextensible string passes
up the line of greatest slope and over a smooth fixed pulley carrying a mass
of 3 kg hanging freely. The tension in the string is just sufficient to prevent
the 5 kg mass from sliding down the slope.

Sk

3kg
30°

Determine the coefficient of friction between the 5 kg mass and the rough
plane. (05 marks)



Two
events 4 and B are such that P(A4) = .

P(B)= L and PU'NB)= 1
’ 1
Fi . 2 : 12

nd P(B'ny4),

(05 marks)

The table below shows the amount of Euros equivalent to US dollars.

US dollars 79 97 105
Euros 64 78 85
Using linear interpolation/extrapolation, calculate the amount of:
(@) dollars equivalent to 92 Euros. - - (03 marks)
®)  Buros equivalent to 85 dollars. ~ " (02 marks)

A river which is 50 m wide flows with a speed of 3 ms~'. A boat must be set

10 cross the river to a point directly opposite the starting point. The speed of
the boat relative to the river is 4 ms™!. Determine the;

(a)
(b)

velocity with which the boat sets off to cross the river. (03 marks)
time taken by the boat to cross the river. (02 marks)
Bag A contains 7 red balls and 4 blue balls. Bag B contains 5 red balls and

8 blue balls. A ball is randomly transferred from 4 to B. A ball is then
randomly removed from bag B. Find the probability that:

(@)  ared ball was removed from bag B.

(03 marks)
(b)

the transferred ball is blue given that a red ball is removed from B.
(02 marks)

SECTION B (60 MARKS)

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

The table below shows the marks of eight students (4 to H) in two tests.

Student (4 B c . \D. I\E F G |H

Test 1 67 |73 (50 |75 |42 |44 |75 |40
Test2 |82 |70 |64 |78 |52 |64 [80 |64

(@) (i) Plotascatter diagram for the given data.
(i) Draw a line of best it on the scatter diagram.

(iii) Use your scatter diagram to obtain a mark in Test 2 which
corresponds to a mark of 63 in Test 1. (06 marks)

3 Turn Over




®) ) Calculate the rank corrclation cocfficient for the data.

(i) Comment on your result in b (i). | " (06 marks)
U} ”
10. A particle of mass 4 kg is initially at rest at the point 4 (2, -2, .3) metres. The ;
“ 4t "
particle is acted upon by a force of F = |'1? | Newtons, where ¢ is time in
; 5
seconds. Find the;
(8)  acceleration at time ¢, (02 marks)
(b)  speed of the particle after 3 seconds. (05 marks)
(€)  displacement of the particle after 3 seconds. (05 marks)

I. @@ Two numbers x and y are approximated by X and Y with errors Ax

’ and Ay respectively. Show that the relative error in approximating
Loy X s [éﬁ ; ‘ez (06 marks)
» Y X 4

(b)  The values in the expression T = 673.16 are rounded off correct to

the given decimal places. Determine the interval within which the
exact value of T can be expected to lie. (06 marks)

12. A discrete random variable X has a probability distribution given by

Ve
kx x=1,2,3
S)=<4 K7-x)*, x=4,5,6
0 , elsewhere
Find the:

(@ (i) value of the constant k.
(i) meanofX. o
(ili)  variance of X, ' (09 marks)
(b) () Determine the cumulative distribuition function, F(x). (01 mark)
(i) Sketch the graph of F(x). (02 marks)




13. o

Pf;"oc‘rceﬁs‘o%gnimde 2N, 2N, 3N, 4N, 2v2 N and J2 N act along md?s AB,

Fi ,dD 4D, AC ang DB respectively. Where ABCD is a square of side 2 m.
Ind the:

(a)
(b)

resultant force, o (09 marks)

€quation of the line ;;f action of the resultant force. (03 marks)
14. -

: l:: i System in a company is such that the tax T based on the amount
amed falls in three categories as shown in the table below:

_-'_"‘"‘-———__
AMOUNT EARNED TAX PAID

4 (DOLLARS) T (DOLLARS)

4 <2000 T=0

2000 < 4 < 5000 r=24
= 100

A>S§ : 5
| oy T=60+ = (4-5000)

Parts of a flow chart for computing the tax are given below.

7= %

N=N+1

No

T =60 + 35 (4 - 5000)

(@) (i) Arrange the given parts to form a complete logical flow chart.

(08 marks)
(ii)  State the purpose of the flow chart. (01 mark)
(b) Perform a dry run for the flow chart and complete the table below:
(03 marks)
N A T
1 1500 =
2 3500 -
3 9000 —

S Turn Over




15.

16.

a leaves are normally distributed with mean mass

The masses of packets of te

600 g and standard deviation 20 8.
find the mass exceeded

(a) Ifapacket of tea leaves i chosen at random,
by 7% of the packets- (05 marks)
If 1,000 packets of tea eaves were sold, find the umber of packets -
that weighed less than 543 & (07 marks)
Two points A and B are O the same horizontal ground. particle P15
projected from point 4 towards point B with an nitial speed of 49 ms~ atan
angle of 30° to the horizontal. Two seconds later, another particle Qis
4 and at the same angle

projected from point B towards A with the same spee

of elevation as P.
d, determine the:

If the particles collide at a height 4 m above the groun
(a) valueofh. (06 marks)
(b) distance between the points 4 and B. (06 marks)
6
END
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P425/1
PURE MATHEMATICS
Paper 1
Nov. / Dec. 2020
3 hours

Uganda Advanced Certificate of Education

PURE MATHEMATICS

Paper 1

3 hours

INSTRUCTIONS TO CANDIDATES:

Answer all the eight questions in section A and any five questions 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 tables with a list
of formulae may be used.

Turn Over
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SECTIO
Answer all the questions in this section.
- 0<x<180°
1 Solve the equation: gin x + sin 2x + 8in 3x= 0for0" =X (05 —
)  Express Z= 341 i the form a+ bl, whered and b are integers.
= = (03 marks)
2 marks
(b)  Find the argument of Z. (U )
d

3. Giventhat y=In { x yf(x+ 1)3 } , find 2% (05 marks)
4. A plane is perpendicular to the vector r= (i + 3j — 2k) and contains the point

P(-2, 0, 4). Determine the equation of the plane. (05 marks)

M
5.  Evaluate tan® Y x dx. (05 marks)
0

6. Inhow many ways can the letters of the word BUNDESLIGA be arranged if}

(a) there is no restriction? (02 marks)

(b) the vowels must be together? (03 marks)
7. (a) Show that the curve whose parametric equations are x = 9 cosé

(03 marks)

and y = 12sin@ represents an ellipse.

(b) Determine the eccentricity of the ellipse. (02 marks)

8.  Find the gradient of the curve x* tan x — xy - 2y? = -2 at the point (0,1).
(05 marks)

SECTION B: (60 MARKS)
Answer any five questions from this section. All questions carry equal marks.

9. (a) A polynomial P(x)is givenby P(x)=(x+2)(x-1)Q(x) + (ax+b)
where O(x) is the quotient and ax + b is the remainder. When P(x) is
divided by x — 1, the remainder is 4 and when it is divided by x + 2,
the remainder is 1. Find the values of a and b. (05 marks)




lo.

11.

12.

13.

14

(b) (i) Expand (1+x% =4 up to the fourth term.

(i)  Use the first two terms of the expansion to find the value of
B

3144.0144

correct to two significant figures. (07 marks)
A circle passes through the points (1, 3), (2,2)and (5, 7).
Find the equation of the;
(a) circle. (07 marks)
(05 marks)

(b) tangent to the circle at the point (1, 3).

2
Express 2-X*X__ in partial fractions.
(1+x)(1-x)

'
- 2
Hence evaluate I (2-x+x7)_4x correct to three decimal places.

(1+x)(1 --x)2
(12 marks)
(@) Determine the angle between the vectors
p=i+9j+4k and g=i-j+2k. (05 marks)

(b) The vector equations of two lines are ry=i-3j+4k+ A(-H-3j+k)
and r,=-2j+5k+ u(i+2j-k).

Find the coordinates of the point of intersection of the two lines.
(07 marks)

Express 8 sin6—15 cos@ in the form R sin (6— a) where R and a are
constants, | '
Hence find the maximum value of 8 sind—15 cos@ and the smallest positive

value of fat which the maximum occurs. (12 marks)
(a) Solve the simultaneous equations:
22— Sxy+2y* =0
x+y=6 (05 marks)
(b) If aand Bare the roots of the equation 2-px+q=0, find the
equation whose roots are a’ -1 4nd ﬂ;—l .
(07 marks)
Turn Over



The diagram below shows & cone of radius a and height 4, in which a

15. 10\
cylinder of radius x 18 inscribed.

(a)  Express the height h' of the cylinder in terms of x, a and A.
(04 marks)

(b) Show that V' =%, V where V' is the greatest volume of the cylinder
that can be inscribed in the given cone of volume V. (08 marks)

16. (a) Solve the differential equation
ds 2%
@ s
(b) Determine the value of;
(i) t when §=16
(ii) Swhent=24
(Give your answer to 2 significant figures) (12 marks)

given that S=9 when¢=0.

END
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INSTRUCTIONS TO CANDIDATES:
Answer all the eight questions in section A and any five questions 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 tables with a list
of formulae may be used.

In numerical work, take acceleration due to gravity g, to be 9.8 ms ~.
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1.

4.

5.

SECTION A: (40 MARKS)
Answer all the questions in this section.
; .« given b
The position vector of a particle at any time ¢ seconds 15 given by
r(f) = (2 + 46) 1 + (3t - ') j metres. -
Calculate the speed of the particle when ¢ =3 secoﬂds»

A i ofa
The table below shows the values of x and the corresponding values

function f(x).
12
x 0.3 0.6 0.9
I 3.00 3.22 3.69 4.06
Use linear interpolation to find; 03 marks)

(@) f(x)whenx=04

(b) xwhenf(x)=3.82
The table below shows the price indices of beans, maize, rice and meat with
the corresponding weights.

(02 marks)

Item Price index 2008 Weight
(2007 = 100%)
Beans 105 4
Maize x 7
Rice 104 2
Meat 113 5
Calculate the;
(a) value of x given that the price indices of maize in 2007 and 2008 using
2006 as the base year are 112 and 130 respectively. (02 marks)
(b)  weighted price index for 2008 using 2007 as the base year.
(03 marks)

A particle moves with simple harmonic motion (SHM) about a mean
ik : T 2r
position O with periodic time of e seconds. When the particle is 0.8 m

from one extreme end, its speed is 3.6 ms 1. Determine the amplitude of the

motion.
(05 marks)
The numbers X=12 y= 1.33 and
. _ 2, ¥=1, Z=2.245 have been
s : ' have rounded off to
p !;, ind the maximum possible value of -
Z-X
correct to three decimal places,




Two events are - .
Find: such that P(4) = 0.7, P(B)=0.2 and P(AlB)=0.1.

(@ P(AUB).

' (03 marks)
®) P(4nB).

(02 marks)

A ]oaanicle of \-veight 20 N is placed on a rough plane inclined at an angle of
40° to the horizontal. The coefficient of friction between the plane and the

partjgle is /4. When a horizontal force P is applied on the particle, it rests in
equilibrium. Calculate the value of P. (05 marks)

A mobile phone dealer imports Nokia and Motorola phones. In a given
consignment, 55% were Nokia and 45% were Motorola phones. The
probability that a Nokia phone is defective is 4%. The probability that a
Motorola phone is defective is 6%. A phone is picked at random from the
consignment. Determine the probability that it is;

(a) defective. (03 marks)
(b) aMotorola given that it is defective. (02 marks)

SECTION B: (60 MARKS)

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

The table below shows marks obtained by 100 students in a Mathematics
test.

Marks Number of students
20-<40 5
40-<50 15
50-<55 10
55-<60 15
60-<70 25
70-<90 25
90 -< 100 5

(a) ~ Calculate the mean mark. (05 marks)

(b) Drawa cumulative frequency curve (Ogive) and use it to find the;

(i) ~median mark.

(ii) range of the middle 40% of the marks. po—

Tarn Over
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10. Two bodies A and B of masses 3 kg and 2 kg ;es::ec;;\ggéa;i; :1 apart g? a
. i i i irectly tow peed
smooth horizontal surface. 4 1S movu-lzg d;’ B m);) i dlspeeduon .

-1 and an acceleration of 0.3 ms™. 4 C
i n\\ﬁth a speed of S ms™' and a retardation of 0.2 ms~2. If the bodies collide

the,
and coalesce, calculate (08 marks)

(a) time taken before collision occurs. ¥
(b) common velocity immediately after the collision. (04 marks)
11. (a) Use the trapezium rule with 6-ordinates to estimate
05
Ix
2x+1
ol
correct to three significant figures. (06 marks)
05
1
(b) Evaluate I o ldx
01
correct to three significant figures. (02 marks)

(c) (i) Determine the percentage error in the estimation in (a) above,
correct to two decimal places.

(i)  Suggest how the percentage error may be reduced. (04 marks)

12. A continuous random variable X has a cumulative distribution function
given by

(0; x<0

k2

- X% 0<xg2
Fix)== 2 .

k(6x-x2-6); 2<x< 3

§ & x23

(@) Determine the value of k.
Hence sketch the graph of F(x). (08 marks)

(b)  Find the probability density function (pdf) of X (04 marks)




13.

14.

18.

The diagram below shows three strings AB =15 cm, BC= 10 cm

and CD=13cm. 4

and D are fixed to small rings each of mass 2 kg which

can slide on a rough horizontal rail AD. Masses m, and m, are attached at B
and C respectively. The system rests in equilibrium with BC at a distance of

12 cm below AD

(a)
(b)

(a)

(b)

A X
— ey
2

Kg

&

(&

=
|
|
|
|
|
|

Y O

10cm

#a
m;

Show that 9m; = 5m». (07 marks)

If the coefficient of friction between each ring and the rail is %4 and
the ring at A is on the point of slipping, determine the value of m.
(05 marks)

(i)  Draw on the same axes the graphs of y=xsinxandy=€"-2
for 0.5<x<15.

(ij) Use your graphs to find an approximate root of the equation
2-&+xsinx=0. (06 marks)

Using Newton Raphson iterative formula and your approximate root

. a (ii) above as the initial value, calculate the root of the given
:;;:a(tic)m correct to three decimal places. (06 marks)

A certain football team has three matches to play. The probabilities of
: 3 2 1 bodiy.
winning the first, second and third matches are <, < and ¢ respectively

(a)

Find the probability that the team wins;
(1) exactly two matches.

i) all matches.
(iii) no match.




T —————— e R

hes won”v
umber of matc
(b)  Ifarandom variable X is defined as “t.he l:;ablc for X.
()  construct a probability dismbuﬂo&)‘ 05 marks)
(i)  calculate the expectation of A, (

est of 0. TWO

s being W " t

16.  Two airstrips P and Q are 100 km apart, P { mpccnvely, at
helicopters 4 and B fly simultaneously from P 0 400 kmh ' ina

cop peed of

11.00 a.m. Helicopter 4 is flying with a wMtt:nt of 500 kmh ~! in
direction N50°E. Helicopter B is flying at a cons

the direction N70°W. Find the; (08 marks)
(a)  time when the helicopters are closest together. (04 marks)

(b) closest distance between the helicopters.

END
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