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INSTRUCTIONS TO CANDIDATES:

Answer all questions in section A arid five questions from section B.
All necessary calculating must be done on the same page as the rest of the
answer. o
Silent non programmable scientgfié calculators may be used.

Mathematical tables and squared papers are provided. '

No paper should be given for rough work.

State the degree of accuracy at the end of each answer attempted using a
calculator or tables and indicate Cal. for calculator or Tab for

mathematical tables.
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ECTION A

SECTION 2

Compulsory: (40 marks)

Attempt all the questions in this section
1. [Express 3375 as a product of prime factors. Hence find the cube root
of 3375. (04
marks)
2. Given that fx)=x*+1 and g(x) =x T 1, find the value of a for
which gf(a) = fg(a). . (4
marks)

3. Without using tables or calculators evaluate; (4 marks )

1440 160

y as the square of X and

4  Given that Z var ies directly as Y and inversel
7 =2 when X=3 and Y = 2, Find the value of Z when Yy =5 and
(4

X=4
marks)

5. The line through the points A (1, m) and B{ 45 11) 18 parallel to the

line whose equation 18 4x = 2y-9. Determine the value of m. (4 marks)

imal 1.42727.... as a fraction in its simplest

6. Express the recurring dec
(4 marks)

form.

7. Given that 305, + 45m = 353m where m 1s a base, findm (4 marks)

belled 1 to 6 and a tetrahedron labelled 1 to 4 are tossed once.

g. Adiela
space for the sum of scores of all

(a) Write down the possibility

possible out COMES.

(b) whatis the probability {hat the sum exceeds seven.
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, | by a
9. A forest covering an area of 172.8km” 18 represented on a map ¥
sreen ates of 10.5cm% Determine the scale of the map.
(4dmarks)

10 Solve for the value of x in the equation

3
L
9 3
SECTION B

11. In the figure below, KLMN is a quadrilateral in which MN is
parallel to KL and NM:KL =2:3. KL =3 v and KN= ¥

—~

a) Expressinterms of #and vthe vectors:
(i) NM (i) LM (iii) KM (iv) LN.
(b) IfPisapoint on KM such that KP = xKM and Q is on LN such that
LQ=yLN. Express in terms of , ¥ /¥ | x and y the vectors;
OKP (1) KQ

Hence find the scalars x and y if KP =KQ (12 marks)

In an opinion poll conducted by a food analyst in a certain suburb with a.
population of 115 people, 60 preferred matooke (M), 52 preferred
and 50 preferred Cassava(C). PR i
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M and Y while 36 preferred M and
hree food staffs Were half of those
ed non were one more than

If 22 preferred Y and C, 20 preferred
C. Those who preferred all the t
‘who preferred Y only. Those who preferr

those who preferred Y only. .
(a) Represent the above information on, a venn diagram

o
(b) What percentage of the people preferred yams only*

(c) How many people had no preference?
(d) What is the probability that a person chosen at random pre

at least two food stuffs? -

ferred

13.

The figure shown above show a regular pentagonal uniform cross
- section of a solid prism ACEFG.
The length of a prism is 40m and the length of a side of the regular
pentagonal cross-section is 10m. A semi-circular prism with diameter
BD is cut from the pentagonal prism.
BC : AB =CD: DE =4 : 1.Find the volume of the :
(1) pentagonal prism

(ii) semi - circular prism that is cut out (n=22)
7

(iii)  prism that remains.
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. 2 K
14. (a) Giventhatp= (3 : ) and Q =(21 {1}) . Show that
det.( PQ) = det (P) x det (Q) S

marks)
(b) A polygon with area of 6cm’ is mapped onto its image with area

36¢m? by the matrix of transformation represented by the matrix

5t 3
4t 3 ), find the value of t (3
marks)
(c) Solve for x and y in the simultaneous equations.
Xx+ty=2
DEEP =] (5 marks)

Three points P,Q and R are on the same level ground with point S

15.
vertically above Q. The angle of elevation of S from P is 60°%, PQ = 36
metres, QR = 24 meters and angle PQR = 150° Calculate.
(a) QSandPR
(b) the angle QPR
(c) A man walks from P towards R but stops at T, where QT is
perpendicular to PR. Find the angle of elevation of S from T.
{12
marks)
16. (a) Calculate the compound interest on Shs 5,000,000 at 12 % per

apnum in 5 years, the interest being added half yearly.

REVAN MOTOR CYCLES UGANDA LIMITED. REVAN,

REVAN, REVAN, PLEASE WAIT FOR ME; IS IT A
DREAM? NO GET YOURSELF A DURABLE FUEL SAVING
90CC MOTOR CYCLE WHILE STOCK LASTS. CASH USHS

2,100,000/=
OR

(b)
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100,000 FOR THE

DEPOSIT 50% OF THE MARKET PRICE, PAY SH
FOR THE LAST

FIRST FIVE WEEKS THEN SHS 80,000
EIGHT WEEKS

OR
Shs. 200,000 FOR NINE MONTHS.

DON’T MISS THIS CHANCE

(i) Calculate the peréentage profit eamed by the company on selling

the motor cycle on weekly and monthly hire purchase?
(ii) How much will a customer save by buying a motor cy¢
other than monthly hire purchase? o
(iii) If one day 4 motor cycles were sold on weekly hire p
only 6 on monthly basis. Calculate the profit earned by the
company if the cost price of each motor cycle is Shs 2 million

le on cash

urchase and

17. A port P is 3.6 km east of port Q .A navigator observes that the
bearing of Q from his ship is 315° and that of P is 020° ( use scale of 1
cm to represent 1 km)

(a) Determine the position of the ship from port P.
(b) Given that the ship begins to sail at a speed of 08kmh™' on bearing
240°. Calculate the position of the ship from port Q after 45 minutes.

END
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MATHEMATICS
Paper 2
July/August 2011
- 2'/;hours

WAKISSHA JOINT MOCK EXAMINATIONS
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MATHEMATICS
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2hours 30 minutes

INSTRUCTIONS TO CANDIDATES:

Answer all questions, in Section A and any FIVE from Section B.

All necessary calculations must be done on the same page as the rest of the
answers. Therefore, no paper should be given for rough work.

Mathematical table with a list of formulae and squared paper are provided.

Silent non-programmable scientific calculators may be used.

1

State the degree of accuracy at the end of each question attempted using a

calculator or mathematical tables; and indicate cal for calculator, or Tab for

mathematical tables.
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SECTION A (40 MARKS) Turn Over

Answer All questions in this section.

81 .
. of lo ('-") given that
1.  Without using tables or calculator, find the value g\32 (04 Marks)

Log? = 0.3010 and log’ = 0.4771
) Three quantities A, B and C are given in the ratios A:B = 2:3 and B: C=4:5
' | Marks
Determine the ratio A : C (04 )
1 5
; 4 a 3 (=2 2
3. Given that (__2 2 0) (_36 2) = ( 5 — 5)
Find the values of a and ¢ (04 Marks)
4.  Given that OA = (f7) and OB = (g) , determine the
(i) |AB| the Modulus of AB
(ii) Mid-point of AB (5Marks)
5. Factorise completely 2P* + 6P — 6q — 2pq (3Marks)
(04 Marks)

6. A number is chosen at random from the integers 1 up to 9.

Find the probability that the number is a triangle number or a prime number.(04 Marks)

7.  The functiong (X) =3x+yand g (4)=7.

Find the value of y and hence evaluate g(— %) (04 Marks)
8.  Given that P varies directly as fourth root of Q and P =4 when Q = 16.
Find the value of Q when P =2, (04 Marks)

9.  Find the equation of a straight line that is parallel to the line whose equation

is 2x + 3y = 4 and Passes through the intersection of the lines whose equations

are 3x-2y=0and
gy =Hl (04 Marks)

10.  Mr. Mukasa invested Sh. 50,000 at 8% compound interest per year.
Find the Interest earned after 2 years. (04 Marks)
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SECTION B: (60 MARKS)

Answer any FIVE questions from this Section. All questions carry equal marks.

L1

PL and PM are tangents from point P to the Circle with centre C and radius Sc.

a) Calculate angle LCM formed by minor arc LM.
b) Calculate, correct to 3 s.f., the area of the sector LCM which is shown shaded.

: 2
c¢) Also calculate the area of quadrilateral LCMN correct 10 the nearest cm’”.

n shillings increased by 25% after the first

12. a) The price of a house valued at 15 millio
d year. Find the value of the house after a

year and decreased by 10% in the secon
period of two years.

b) Mr. Okello earns a gross income of Sh. 8,160,000 per annum from a private school.

He is entitled to a monthly personal allowance of Sh. 35,000 and an earned income
allowance of 10% of his remaining income. Thereafter the first Sh. 200,000 of the

remainder is taxed at 4% and the rest at 12% monthly.

(i) Calculate Mr. Okello’s monthly income.

(i) Express the income tax as a percentage of his monthly gross income - Tha
(3.  Three transport companies A, B and C operate between two towns. A owns | bus, 3
mini-buses and 6 taxis; B owns 3 buses, 2 mini-buses and 4 taxis; C owns 2 buses, | mini
bus and 8 taxis. The carrying capacity of a bus is 52 passengers, a mini bus 20 and a taxi
4,
a) Represent this information as two suitable matrices and use matrix multiplication
to find the number of passengers travelling by bus, by mini-bus and by taxi every
day given that each vehicle makes one return journey daily and goes full.
b) Rearrange the above information into suitable matrices and find how many
passengers each company transports daily.
14.  Given three sets P, Q and R are such that
N(P) = 16, n(Q) = N(R) = 19, n(PNQ) =7, N{QNR) =6, N(PU Q UR)' =38
and 2n (PN Q NR) = N(PNR) = N(PUQUR)'
a) Represent the above information in a venn diagram
b)  Find (i) N(PNQNR) (i) n(PNQNR")  (iii) N(PUQ)'
(iv) N(g) where € = universal set.
Turn Over
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m. A bus leaves Kampala at and _
0 minutes then it continues

ado car leaves Tororo and

ala and Tororo is 130k
ady speed of 60km hr', rests for 3
o Tororo. At 0945hours a Pr
teady speed of 90Kmh™.

i5.  The distance between Kamp
iravels for 1'/> hours at a ste
at the same speed as before up t
travels non-stop to Kampala atas

ourneys of cach vehicle.

a) On the same axes draw distance-time graph showing the
he two vehicles meet.

Hence determine when and at what distance from Tororo t
b) Calculate the time at which the bus arrives in Tororo.

¢) Determine the difference in times of arrival of the two vehicles. _
(Hint: Use scale of lem to 10kmon a vertical axis and lcm : 15 minutes on horizontal axis).

ie in the lines OY and

16. In the triangle OXY below, OX =x and OY = y. Points A and B |
XY such that OA : AY = | : 3 and XB : BY =2 : 3 respectively.
Y

> X

X

O

Given that OC = h OB and A C =k A X, express in terms X, ¥, h and k the vectors;
(iy OB

(i) AX

(iii) OC, Hence find the values of h and k

17.  The bearing of N from A is 055°. A point M is due East of A and the angle of depression
of M from N is 32°.

a) Draw an accurate diagram to represent the above information.

b) Find the bearing of N from M.
¢) If the distance between A and N is 60KM, find how long a car can take to fravel

directly from M to N at a speed of 80km/h. (use lem : 50km).

END.

© WAKISSHA Joint Mock Examinations 2011 4

Scanned by CamScanner



 456/2
MATHEMATICS
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| " INSTRUCTIONS TO CANDIDATES:
- 'Answer all questions in Section A and any FIVE questions from Section B. -
- Al necessary calculations must be done on the same page as the rest of the
. answers. Therefore, no paper should be given for rough work.
- Mathematical table with a list of formulae and squared paper may be provllded
- Silent, non—programmable scientific calculators may be used.
- State the degree of accuracy at the end of each question attempted using a -
calculator or mathematical tables; and indicate cal for calculator, or Tab for -

- mathematical tables.
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'SECTION A COMPULSORY (40 MARKS)
Answer All que&fz’bm‘ in this section.
4 Without usmg mathematlcal tables ora calculatm evaluatc

0.064%50 . - S (64Marks)
0.05.x 4 - . % i

2.~ AandB are two sets sﬁch that n(A-B)=14+x,n(B-A)= 3x and n(AnB) = X.
illustrate this information by a venn dlagram \_.alculate given that n(A)= n(B) -

(i) * the numerical value of X . ¥ et 1
(i) " n(AUB) £, o o - (04Marks)

Y _ ' 1
-1 IfOA—,gf(_‘@),OB—Q,( )andoc c= ,@+3;3, Nt
Show 'that points A, B, and C are collinear. _ | (04Mar1§5)

4. Find the interest earned on Shs 4, 000 000 invested for two years n
at compound interest rate of 3% pet annum.” - | (04Marks) -

3. If one pound sterlmg (£)=Ug Shs 3000 and one Kenya slulhnfJr
(KShs) = Ug Shs. 20.
Find how many Kenya Shillings can fetch 600 (£) pound sterling.

(04Marks)
6. , The fuuctmn h(x) is defined as h(x) = 92 _
Find (i) h(2)

(if) values of x for which h{x) is meaningess. '_ (04Maf_ks) i

7.  The scale of a map is 1:80,000.
De*ermme the actual dlstancc mn kz]ometer belween two towns Wthh
are 12.5cm zpart on the map. ' T T w! ' (041\/'arks) ‘

8. Find the equation of a straight line parallel to 2y = 1 — 4x which passes
through the point of intersection of the lincs x=-landy=2. -~ (04Marks)

9. -Without usmg tables or calculators, evaluate

ﬁ L ‘fg % '  (04Marks)

10. Given that log¥, =2.852 and log”, = 2.581,

Use tables to evaluate x2y correct to 3 significant figures - (04Marks) -
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SECTION B (60 MARKS)

, -Answer AN Y f ve quesnom ﬁom this section. All guest:ons carry qu&'f marks:

a) 1) Draw a tahle for values of y and X for the curve y = 10 - X Use values

of x from "4 to 4. e
(06Ma1'ks) e

11) Use your table to draw a graph of y= 10— X _
b) On the same axes, draw the graph of the lme ¥= 2x + 3 (OZMMkS) “ A
(04Marks) _-

c) Use your graphs to solve the equatlon o + 2X 7 0

; The diagram below represents members of a youth club who play differen_t gafeeS_a

Badmmton (B) Chess (C) and Tennis (T). -

a) Determme the values of a, b andc. . " (06Marks)

b) Find the total number of youth members who S . gt
(i) Make up the youth club - g

(i) Belong to at Ieast 2 clubs. . . (O4Marks\

c) A member is chosen at random ﬁ'om the youth club. Fmd the probablhty o -
that the ‘member belongs to B and T but not C. _ o (OZMarks)

.  The pomts A,Band Ci ina plane have p051t10n vectors ;1_,— ( 4) b= (#i) and g = ( }.3)

l‘espectwely, find the o
& a) . i) lengthAB BC and AC Eary T RO S
4 ii) size of the angle BAC = -~ "k Vo e 8 W A (OSMarks) :

b) - If pomt D is the mld-pemt of BC, ﬁnd the equ'ttmn of the line through
point D which is parallel to the line AB. , (04Marks)

a)  Amega left Kampala at 9:00am and travelled to Jinja at an average speed .
of 60kmh . If Jinja is 30km from I\ampala at what time did he reach Jinja? |

(04Marks)
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"~ b) An aeroplane flew from airport A to airport B at SOOKm_h O:KP;H B
is 1200km from airport A. The aeroplane flew back t.o-alrp LA
300kn1ﬁ". Calculate its average speed for__thc whole joumey. g o

Tﬁc diagrérﬂ beI(IJ'w ABCDEFGH is a cub_oid_ in which AB = E_)_CT’?’AD: 12cm, -

and CF = 8cm. The point M is on line GF such that_GM: MFF—- 3.

(08Marks)

15.

8cm

:

-

o)
¥
]
X
i
i
i
1
1
)
i
L]
]
\
!
@]

A

-
-

-
. g
-

-

_ ; A . 12ecm D
- a) Calculate the length AF and MD

e '(04Marks) ; e

b) Find the angle between thé ¢ . |
A Linc AF and the base ABCD - ARV
{i)  Planes EFGH and AGFD (04Merks)

" 16. @) Ifh(x)=nx+7 and h(5) =22, find;

i) the value of n. ' s

-ii)-h(4) .-
%) Given that f(x) = 8" + 5, find.

iy f(-3) A

i) f(2) | ot . w0
'iii) the values of . for which f(20) =293 = g (08Marks)

_ (OISMar}G)I e

g0 B a) The cash pﬁce of a television set is Shs. 499,000. Through installment buying
for seven months, Juliet paid an extra of Shs. 61,000. F_ind the amlount of
money she paid monthly. . | | - (02Marks)

b) The following is an advertisement of Dell computer by MAJA company - -
limited. ‘ - | L ,
“GET YOUR SELF A COMPUTER CHEAPLY WHILE STOCK LASTS"’
Terms: Cash at Ug Shs. 1,150,000 or hire purchase; Deposit 20% of the cash

* price and pay either Shs. 95,000 weekly for 12weeks OR Ug. Shs. 260,000
monthly for 4 months. Calculate the
i) Savings a customer would make by buying the computei' on cash terms

* rather than weekly hire purchase. " (04Marks) |
ii) Percentage profit mzidc on monthly hire purchase if the wholesale cost of @
computer is 16.5% below the cash price. . - ' o (06Maiks)
Scanned by CamScanner 0
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SECTION A (40 MARKS)
Answer All questions in this section.

e root of 216.

rs, hence find the cub (04 mar ks)

1.  Express2l6asa product of its prime facto

: .. a certain bank.
2. A trader invested Shs. 80,000 at 15% simple interest per year 1 &

After t years his account accumulated to Shs. 128,000, find t.

-5).
s A parallelogram ABCD has vertices at A6, -1), B -1) and C (6,-5)
Find the coordinates of point D.

4, In a class, 52 students like Coca cola (C), 26 like erl_nda (M) and 8.111;6 ::g:nts
and M. If 3 do not like any of the two soft drinks, find the total number oL S
in the class. :

5 Without using tables or calculators simplify as far as possible;
%log1064’ = 3!0910 (‘(';') -+ 10g10a3.

'_C'\

Find the equzition of a line which is the perpendicular bisector of the line passing

through the points (3, 4) and (1, 6). . (04 marks)
7. A student spent E of his pocket money on pens, % on books and %-on soft drinks. If

his balance after shopping amounted to shs. 3,300, how much money did he have

before shopping? (04 marks)
8- 'l

Express 0.245 as a rational number in the form % where ¢ # 0 in its simplest form.

(04 marks)

9, A pyramid VABCD on a square base has each of it’s eight edges of length 10¢m.
Calculate the angle between edges VA and VC. (04 marks)

: 2N e (—1 .
10.  Given the vectors PQ = (0) RS = ( 6) and RQ = ( g) find the modulus of the
' vector PS. ,

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

1 _ B .
"1, Inatriangle OPQ, OP = p, 0Q = q, a point K is on the side of PQ and I, on the

side of OQ such that PL and OK meet at a point M. Given that O], = \0Q -
PK =yPQ, PM = ML and 30M = 20K,
Express the vectors. -
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a) PL and OM in terms of p, q and x. (03marks)

b) OK and OM in terms of p, q andy. | (04 marks)
Hence find the values of x and y. (05 marks)

12.  a) Copy and complete the table below for the curve y = 4x-x* and the line
2y =x+3 in the interval -1<x <35. '

X -1 0 1 2 3 4 5
4x 0 16
x 0 -16 o
y =4x-x° 0 0
y =2(x+3) 15 | 3.5

b) Using the table above in (a) draw the graphs y = 4x - x? and 2y = x -+ 3 for
values of x. -1 < x <5. : ‘ - '

¢) Use your graph to solve the equation 2% - Tx+3=0.

13. A total of 100 vehicles were inspected and 60 passed the road worthy test.
The remainder had faults in; Brakes (B) Lights (L) and Steering (S) as follows;
n(B NS NL)=12,n(B N 8)=5, n(BNL) =8 '
n(SALNB)=2,n(BNLNS)=3andn(SNL ‘~"B)=nL"B'NS)

“ a) Represent the given information on a venn diagram. (06 marks)
b) How many vehicles had \
i) Faulty lights? (03 marks)
' ii) One fault only? (01 mark)
] ¢) Ifa vehicle is chosen at random, find the probability that it had at least two
faults. : (02 marks)

14. Two taxis A and B move off from rest in the same direction on a straight road.
The speed of taxi A increases at a uniform rate of 2ms”’ while taxi B moves as

shown in the table below; _
Time (s) 0 1 2 31 4 5 6 7 8
speed (ms™) 005|154 10|15 | 18 | 195 |20

a) Draw on the same axes the speed - time graphs of taxis A and B using the
scale; 1em to represent 1 second and Iem to represent 2ms™.

b) Using the graphs in (a) above find the;
i) time and speed when taxi B over took taxi A.
ii) difference in the speed of the vehicles after 6 seconds.
iii) distance covered by taxi A.
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. . d b f—-l(x = Ex—ﬂ’ ﬁ[’ld F
15. a) The inverse function of a function f(x) 15 defined bY 3
T oa Ty - (02 marks)
) () (04 marks)

i)y f(73)
ned by g(x, ) where g(X; yy=ax+ by with a and b as

s of a and b. Hence find g (1,-2)
(06 marks)

'b) A function 'g is defi

constants.
If g(7,4) =2 and g(3,-1)=9, find the value

CDEF with right angled triangular
BF =12¢m and FE =15 cm.

16. " The figure below shows a prism AB
cross — section such that AB = 20cm,

El

15cm-

12cm

A

a) Calculate the length DE and DF
b) Find the angle between the
i) Line DF and the base ABCD.
~ii) Planes ADEF and BCEF.
‘¢) Volume of the prism ABCDEF.

lion was deposited in a bank at 10% compound

d the number of years it will take to accumulate to
' : (04 marks)

17. a) Anamount of shs.4mil
interest per annum. Fin

shs.5,324,000.

A gas cooker can be bought by cash at shs.450,000. The shop keeper offers it
on hire purchase for a monthly deposit of 12.5% and 10 monthly installment

payments of Shs.43,000 per month. Calculate the;
i) total hire purchase cost

ii) extra cost o buy the cooker on hire purchase

iii) extra cost as a percentage of the cash price.

b)

(08 marks)
END
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)

Q.

-Given that x : y = 4:5 find the value of x when y = 120.

- A shop keeper made a profit of 5% after selling a television.

SECTION A (40 Marks)

. < o
Answer all questions from this sectio
i )

' i 4 a1 l]_ 6 + 3
. Without using mathematical tables or a calculator, simplify /4

(04 marks)
(04 marks)

- Given that P = {All prime numbers less than 10} and

T = {All triangle numbers less than 20}
(a) List the members of sets P and T
(b) Find n(PUT) (04 marks)

If the profit made was Shs 15,000, what was its cost price? (04 marks)

. In the figure below line BC is parallel to line DE, AB = xcm, BD = 10cm,

BC =5.24 cm and DE = 15.72 em. Find the value of x. (04 marks)

E

15.72cm
5.24¢cm

D

xXcm B 10 em

- The points D and E are (7, 9) and (2,-3) respectively. Find the

(I) Vector ED
(i) Magnitude of ED

(04 marks)
Convert 204, to base four. (04 marks) |
Find the equation of a line passing through point (3,-4) and is
parallel to the line 2x — 3y = 6. (04 marks)
Solve fory in V175 — 2+/28 + V63 = yv7 (04 marks)

10. Express 0.87272 as a rational number in the form %where b#0

in its simplest form, (04 marks)
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SECTION B (60marks)
Answer five questions from this section,.

The
P venn djzers .
diagram below shows representation of students of senior four of

Katikiti
KL secondary scl hree diff '
G ¥ schooi to three different clubs of m:
©Ography (G) and History (H). e

11,

(@) IfnM).= 18, n(H) = 19 and n (G) = 20 determine the values

ofa, bandec. (07 marks)
(b) Find (i) the size of the class. :
(i) n(M'NGNH) (03 marks)
(c) Ifa student is chosen at random from the class, -
what is the probability that she/he belongs to only two clubs?

. (02 marks)
12. a) Without using logarithm tables or calculator simplify
(1227_5) >+ (0.25)72ints simplest form. (06 marks)

342.0 X 00017 .
—aE Give your answer

in standard form. . (06 marks)
13. .a) Given that g(x) = ——and h(x) = x? —2
Find; (i) g(-5)

b) Use logarithm to evaluate

(ii) gh(2) |
(06 marks)
b) A function f is defined by f(x) = :;42 find;
ONAR, e pae o Kas _
(ii) the value of x for which /™ (x) is meaningless
(06 marks)

14. 1In a parallelogram PQRS, point X lies on line PQ such that PX = XQ and point
™ lies along line PS such that PY =2YS. Given that; PQ =23 and PS =3,

Q : R
X
Z
P 'Y S
a) Find in terms of a and b the vectors
“ (1) PR (i) YX (04 marks)

(b) If PR meets XY atZ such that PZ = mPR and YZ = nYX, find PZ and
V7 in terms of a and b and hence find the values of m and n. (08 marks)
Turn_Over
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15.  The figure PQRSUV WX is a cuboid with ST = TP, SU = 8cm, PQ = 20cm

and SQ =25 cm. X
W
U
8em
Q
3 20cm
Calculate the; ¥
(a) Length PX. (4 marks)
(b) (i) Surface area of the cuboid. (3 marks)
(i1) Volume of the cuboid. (2 marks)
(3 marks)

(c) Angle between the planes TWX and RQWX.

16. The distance d(m) travelled by a particle after time t (s) is given by the table below;

Distance (m) |0 |25 |50 |60 [60 |50 |25 oﬂ
Time (S) 0 1 2 3 4 5 6 7
(a) Draw a distance - time graph to represent the information above using a
d on horizontal axis. ‘

scale of Tem : 5m on vertical axis and 1 cm: ] secon
(6 marks)

(b) From your graph;
(i) Find the time when the particle had travelled 30m. (2 marks)
econd and 5 seconds.

(i) Estimate the average speed between 1s
(3 marks)
(c) Determine the maximum distance travelled. (1 marks)

17.  In a certain school a teacher’s gross income has certain allowances deducted

before it is taxed.

The allowances include;
'50™" of the gross income

Marriage
Housing shs. 30,000 per month
Medical and insurance shs. 180,000 per annum
Head of department shs. 20,000 per month
Lunch and breakfast shs. 1500 per day
[0 shs. 20,000,

ance for three children only. Children aged below
o 15 years shs. 15,000 and children aged from 16 to 20, shs. 10,000

John is married with three children one aged 8, the elder is 22years
his gross monthly income is shs. 720,000,

Family allow
ages from 10 t
per child. Mr.
and the other 14years. If
e pays under the tax structure below;

(a) Calculate the taxable income and income tax h
Income (shs) Rate %
0 — 120,000 Tax free
120,001 — 250,000 13.0
250,001 — 430,000 24.0
430,001 — 630,000 30.0
Above 630,000 40.5

N.B. (One month = 30 days)

(b) Determine the percentage of this gross monthly income paid in taxes. (12 marks)

END
P
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INSTRUCTIONS TO CANDIDATES:

Answer all questions in Section A and any five questions from Section B.

Any additional question(s) answered will not be marked.

All necessary calculations must be done on the same page as the rest of the
answers. Therefore, no paper should be given for rough work.

Graph paper is provided.

Silent, non-programmable scientific calculators and mathematical table with a list
of formulae may be used. |

State the degree of accuracy at the end of each question attempted using a

calculator or mathematical tables; and indicate cal for calculator, or Tab for

mathematical tables.
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SECTION A (40 MARKS)

Attempt all questions in this section.

1. Express 18 and 42 each as a product of its prime factors and hence find thei;r b
' S
highest common factor (HCF). (04 mar
2. Express 2.10303....in the form 2%, where a and b are integers. (04 marks)
3.  Given that f(x) = 2J; +6 , find the value of x for which f(x) = 16. (04 marks)

4. Find the equation of a line passing through the point (0, -5) and is
perpendicular to the line y +3x = 1 (04 marks)
5. Simplify the following as far as possible,
log, 4—%10&'3 81+log,8 _ (04 marks)
. S 2 4
6. Given that position vectors oP= [3] and 0Q = [.1 ]
Find the coordinates of the mid-point of vector PQ. (04 marks)

7. Two similar conical flasks have heights of 32.4cm and 97.2cm. "
If the volume of the small flask is 3016¢m?, find the volume of the big flask.
) (04 marks)

ol

3 A tourist has US$ 1,200 which he changes to Uganda shillings (Ug. Shs)
at arate of $1 = Ug. Shs 3,000. If he has a balance of Ug. Shs 900,000
after all expenses find;

(a) the amount of money spent in Ug. Shs.

(b) his balance in US dollars, (04 marks)

9, The number of people who play football (F) or basket ball (B) is twice
the number of people who play F and B. If n(F) = 9 and n(B) = 6,
how many play both games? | (04 marks)

10. The quantity V varies directly as H and inversely as the square of W.
Given that when W =50, H= 100 and V = 80, find W, when H = 320

and V = 100. (04 marks)

© WAKISSHA Joint Mack Examinations 2015
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' SECTION B (60 MARKS)

Attempt any five questions in this section. All questions carry equal marks.

11. A quantity R varies partly as the square of V and partly as the cube of V.
When V=20, R =416 and when V =40, R = 3264.
(@) Form an equation relating R and V.

(b) Determine the value of R when V = 30. (12 marks)
12. The functions f and g are defined by f(x) = —{g and g(x) =x + 4.
4 x—
Find;
(a) g(’10) (02 marks)
(b) f'(x) and hence £ (6) (04 marks)
(06 marks)

(c) the value of x for which gf(x) + fg(x) =0

' 13. In a methematics class the teacher told students to bring a pen(P), a graph book (G)
and a ruler (R) for use. During the next lesson it was found out that only 16 students
brought all the items. 5 students did not have any of the items. 13 did not have a
pen, 14 students did not have a graph book and 20 did not have a ruler. One student
only had a pen, 2 students had only a graph book and no student had only a ruler.

(a) Represent the above information a venn diagram. (05 marks)

(b) How many students
(i) were in the class?

(ii) had a pen and a ruler only? (03marks)

(c) If a student is selected from this class at random find the probability

"* that he had
(i) atleast 2 items.

(ii) only one item. (04 marks)

14. A lorry set off from Tororo at 0730 hours at a steady speed of 40km/hr to Kampala,
a distance of 180km away. After travelling for 2 hours it stopped and rested for
11/;hrs, then continued at a steady speed of S0km/hr for the rest of its journey. A car

also set off from Kampala to Tororo at the same time as the lorry at a steady speed
of 60km/hr but suddenly reduced its speed after 2 hours to 15km/hr due to some

mechanical fault for the remaining journey.
Using scales of 1cm to 10km and 1cm to 30 minutes on the vertical and horizontal

axes respectively:
(a) Draw distance time graphs showing the routes of the two vehicles. (08 marks)
(b) Using your graphs determine the

(i) distance between the two vehicles after 2 hours.

(ii) difference in time of arrival at respective towns. (04 marks)

L
o Turn Over
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15. The diagram below shows a square CDEF with diagonals CE and DF each =
200 cm and four congruent isosceles triangles representing the net of a pyramid on
a square base.

C .
3 -
hY rs
-
~ -
el e T o B
N ittt s it TR SR
rd
~
rs Ay
% ~
& ~
.
DX

Given that AB = 46cm,

(a) Draw a sketch of the pyramid. (02 marks)
(b) Calculate the

(1) height of the vertex of the pyramid above the base.
(i) angle between two opposite slanting planes.
(iif) volume of the pyramid. (10 marks)

16. (a) Calculate the simple interest on Shs. 990,000 for 8 months at
arate of 5'/2 % per annum. (03 marks)

(b) The income tax rates of a certain country are shown in the table below;

Taxable Income (Shs) Rate (%)
01 - 200,000 6
200,001- 500,000 13
! 500,001 - 900,000 20
900,000 and above 30

(i) Calculate the Income tax an employee pays if the employee’s taxable
income is Ug.Shs 1,170,000. (05Smarks)

(i) Given that the employees’ untaxed allowances is Shs 140,750/=.
Find the employee’s net income. (0O4marks)

17. Ina triangle OPQ, point R lies on line PQ such that 3PR = PQ. Point S lies on line
0Q and OS = %OQ, while T lies on line OR such that OT = TR.

If OQ = q and OP = p express in terms of p and q the vectors. -

(a) (i) PQ
(i) OR
(i) PT (08marks)
(b) Show that PT : TS =2:1. (04marks)
- END-
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SECTION A (40 MARKS)

Attempt all questions in this section.

3
3-2-
- 4 marks,
1. Without using a scientific calculator evaluate; —-—3—4~ (04 n )
£
4 .
2 The distance between the end points of A (2, 2) and B (6, y) of a line is 5 units.
Calculate the possible values of y. (04 marks)

3. Giventhat U=4a+3b, V=5a-b and W=ha + (h + k)b where h and k are
constants. Calculate the value of h and k when W = 3U = 2V. (04 marks)

4. Given that log,,3 = 0.4771, without using tables or calculator evaluate log;(8.1

(04 marks)

5. Given that M and N are two sets such that n(e)= 39, n((MNN)= 12, n(M)=126

and n(M'NN") =35, find

() nM'MNN) | (03 marks)

(i) n(N") (01 mark)
6. A function f(x) =x—-m and f™'(x) =2xk —7 where m and k are constants.

Calculate the values of m and k. (04 marks)
it The force (F) which acts between two magnetic poles is inversely proportional

to the square of the distance (d) between them. [f F = 18 whend =4,

Find F when d = 3. (04 marks)
S. An employee’s gross salary is Shs. 6.72 million per annum. He pays an income tax of

15% ol his gross monthly income. Find his net income per month, (04 marks)
9. The total surface area of a cuboid measuring 4cm by 0.05m by X cm is 76cm2,

Calculate the value of x. (04 marks)

el

10.  Express f3;.3 inthe form p+ \fc_l where p and q are integers,

Hence state the values of p and q. (04 mieirks)

SECTION B (60 MARKS)

Attempt any five questions from this section, All questions carry equal marks.

11~ Ina certain school there are students who play football (F), Tennis (T) or Volleyball (V).
24 play Football, 25 play Tennis and 29 play Volley ball. 11 play both F and T, 10 play
both T and V while 13 play both F and V.

The number of students who play tennis or volley ball but not footbalj is equal to twice
those who play neither of the three games.
If those who play neither of the games are 12;

© WAKISSHA Joint Mock Examinations 2017 o)
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j Represent the above information on a venn diagram.

i) Find the;

(1) total number of students in the school.

(i) number of students who play only two games.

Iind the probability that a student chosen at random play

one game.

12. .0 Giventhat g(x)=px*—qx+1.9@) = 11, and g(1)

) Given that I(x) = £+ and fg(x) = L :; Z

Iind:
() 117
(i) an expression for g(x) and hence evaluate g(4).

13.  in the diagram below p and ¢ are position vectors of P

on QP produced such that QP =~ QB and point T lies on QQ s

.
[f point § lies on PQ such that QS SP
(a)  Express in terms of P and q the vectors.

i QP
(i) TS
(i) TR
{1v) SAI}

(b)  Show that the points T, S and R are collinear.

{4, The time (T-hours) taken to dig a spring well partly varies as the depth
(D-metres) ol the well and partly varies as the square of the depth.
IfT = 80, D =20 and when T = 150, D = 30. '
(@) Write down an expression connecting T and D.
(b) Find T when D = 40.

i5. A worker is entitled to the following allowances:
- Insurance Shs. 1,524,000 per annum
- llousing Shs. 120,000 per month.
- Fuel of 3 litres per day.
- Electricity Shs. 60,000 per month.
- Medical Shs. 972,000 per year.

CMLLRISSILA Joint Mock Examinations 2017
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(07 marks)

(03 marks)

s not more than
(02 mariks)

= 7. Find the values of p and ¢.
(05 marks)

(07 niarks)
and Q respectively. Point R lies

such that QT =2TQ.

(09 maiks)

(03 murks)

(08 marks)
(04 miarks)
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16.

17.

His income is further subjected to the tax structure below;

Taxable income (Shs) Rate (%)
1 - 150,000 8
150,001 — 330,000 10
330,001 — 530,000 12
530,001 — 750,000 15
750,001 — 1,030,000 20
1,030,001 and above 25
N.B: 1 month = 30days.
If the worker paid an income tax of Shs. 173,000 and the price per litre of fuel is
Shs. 3,800.
Calculate his; _
(a) taxable income. (10 marks)
(02 marks)

(b) monthly net income.

teady speed of 60 km/hr to town B, 240km
for 30 minutes after
ter afler

specd

A bus sets off from town A, at 7:30am ata s
away. After travelling for 90 minutes it stopped at a service centre
which it increased its speed by 15 km/hr until its final destination. 30 minutes la

the departure of the bus, a taxi sets off from town B towards town A at a steady

and arrives 15 minutes before the bus. :
(a) Using scales of 2cm to represent 30 minutes and 2cm to represent 30km, draw on
the same axes distance- time graphs showing the journeys for the two vehicles.
(06 marks)

(b) Using your graph(s) in (a) above, find the time;
(i) when the vehicles by pass each other.
(ii) taken by the taxi to cover the journey.
' (04 marks)
(c) Calculate the average speed of the taxi. (02 marks)

m below shows an open water tank made out of a lower part of a pyramid with

The diagra
BCD are squares of dimensions

height 160cm. The upper top EFGH and lower base A

250cm and 50cm respectively. The slant edge is 180cm.
H

x‘ﬁﬂcm
3 / -

160cm
L 4
Calculate the;
(a) volume of water required to fill the tank in litres. (08 marks)
(b) surface area of the material required to cover the outer part of the tank. (04 marks)
END
4
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SECTION A (40 ma rks)

Answer all questions in this seclion
ientill ; 04 micrks
] Without using tables or seienthic calculator, ( )

= 3
evaluate (-21—?) P4 (81)

T = {All triangle numbers less than PAUR

2 If set P = {All factors of 30} and sel
Represent P and T on a venn diagram and hence find n(P'n'T) (04 marks)
;4 A straight line passes through the points (3,2). 0 2) and (4, n) Determine the value

()4 imarks)

of n.
are in the ratio ol 4 9 Find the volume ol the
3 (04 narks)

4. The surface area of two similar spheres
smaller sphere if the volume of the larger one 1S 135¢nr

85 Solve for y if: 3 logypy + 10810 (—11—6) —log,04 =10 (04 mcirks)
(04 imarks)

0. Express 0.124x as a {raction in its simplest form in base ten.

a map by an arca al

is represented on
()4 marks)

7. A forest covering an area of 172.8km?
10.8cm2. Determine the scale of this map.

al to the square root of g

p and q are such that p is inversely proportion
(04 marks)

8. The quantities
p = 10. Find the value of g when p = 0.05.

and q =4 when

find an expression for 2{x). lence find 0(2) (04 marks)

5x—2"

9. Given that h™*(x) =

10.  1fU$ 420 (United states dollars) is equivalent 1o Up. shs. 1,659,000, tind the;

(1) exchange rate

(i)  equivalent of Ug. shs. 750,500 in dollars. (04 narks)

SECTION B (60 marks)
7y five questions froni thiis seCtion.

Attemp!l ai

i :
cdby;r—»]-x'z

11. (a) A mapping is describ : o -
(i) Determine the range corresponding 1o the domain (3,2,1,=1} ol this
mapping. (0 1narks)

un. Henee state

in (a) (i) above on AN Arcow diagri
(()2 nurks)

(i)  Represent the mapping
the type of mapping.
2 find the value ol X lor which

)= 2x
(16 marks)

(b)  Giventhat [(x) = 3x — 1 and g(x
fg(x) = gf(x)
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or sale at shs.80,000/= cash or deposit ol 12% of cash
payments ol shs.9,400. Calculate the
er hire purchase.

15, (a) A radio is offered |
price plus ninc monthly
(i)  costof the radio und

(ii)

ther than hire

ought for cash ra
'z (06 murks)

amount of money saved il the radio is b

purchase.
ers o compound interestrale
est ol

(b) A man deposits shs.50,000 in bank which ofl
(06 crks)

of 12% per annum. How long will it take him 1o accumulate intes

Shs. 12,7207

and takes 2 hours Lo reach town Q, 1 0km away. ALQ, he

y speed ol Skmh'. Another cyclhist
; ] )

ravelling at 27 kmh™! bul

16. A cyclist (C)) leaves town T
rests for 30minutes and later returns to T at a stead
(C2) leaves town Q at the same time as C, towards town T,
midway he decides to return to Q at a steady speed of 4 kmh.
Using a scale of lem to represent 15 minutes on the horizontal and Tem Lo represent
0.5km on the vertical axes respectively,
(a)  draw distance time graphs to repre

cyclists.

sent the two dilTerent journeys ol the
(7 marks)

journey?

(¢)  how far from town Q did the cyclists by pass each other on the return
' (01 mark)

(c)  determine the average speed of Cz for his whole journey il he travels
nonstop. (04 marks)
‘?' . 5 ’ - : .
| The drflgram below shows an open water tank made up ol a cylinder with radius 00cin
and height of 2% metres and a frustrum with si = height of’ [7 metres. '

G60cm

Vionetres

Iflhe ’ i it i i I v 1

taﬂ]( 15 Sﬁdled ona C“Cll]ﬂ bﬂSL‘ \'ith It dlLlS 36{.:[“, C(llLlllE“L IhL'

d ] 1 I |

( ) CapaCIIy Of [he waler T.Eln]\ “"]‘Icn l l“ Ol‘ WEIIC {UG ‘t'

(b)  total surface area of the water tank. '
(Use m=3.14), ks

END
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the Board of Governors of a

} ineram below shows representatives of members O = =
12, The diagram L f )1Dcvclop_m€ﬂt and Planning

certain schools to different comm ittees of: A_cadcmics (A
(D) and Finance ()

o e Y D

A

(o]

(a) fn(F) = 12and n(D) =n (A) = 15 determine the values of x,¥ and z.
| ' | (06 marks)

(b)  What is the total number of members of the board of governors? (02 marks)
(¢)  Tind the probability that & member of the board chosen at random from

the group belongs to;

(1) at least two committees. (02 marks)
(it)  only two commiltees. - (02 marks)

13. (a)  Three people Paul, Mary and Simon contribute towards a saving fund. If Paul

: = . 2 . .
contributes — of the total, Mary contributes = ol the remainder
5

and Simon contributes Shs.8000, find the
(1) total amount of the savings fund.

(i) contribution made by Paul and Mary independently. (08 marks)
(b)  Use logarithm tables to cvaluate: ¥0.7196 (04 marks)

.

14, Inthe diagram below OPQR is paral]e!ogrém inwhichOP=p ,O0R=71and S is
a mid-point of OP. '

Given that 5PF = "r_() and OT = 'EI—Q

(a)  express in terms of p and 1 the veetors
iy Or
Gy TR

(i) [T

(b)  determine the ratio ST = TR

S T EICCE A Faint Manl Fyamioetinne HHE
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