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Mathematics f "

o10
Ltl tLlzOLS O8.3OAM - L 1.3OAM

ORDINARY LEvEt NATIONAL EXAMINATIONS, 2o1s

SUBdECT: MATHEMATICS I

DURATION : S HOURS

INS?RUCTIONS:

1" Write your names and index number on the answer booklet aq they appear on your
registration form and De NeT-write your names and index r*irrb., on additional
answer sheets of paper if provided. ,::i

2. Ds not open this question paper until you are tord to do so.

3. This paper has TWO sections A and B. .

c SECTION A: Attempt Att questions"
o SECTION B: Attempt any TIIREE questions

You may use mathematieal instruments and calculators where necessary"
Use a blue or black ink pen only to write your answer and. a pencil to draw
diagrams.

6. Strow clearly all the working. It4arks wiIX not be awarded for the answer
without all working steps.

(55 rnarks)

(3O marks)

4"

5.
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s)

6)

7)

SECTION A: ATTEMPT ALL QUESTIONS. (55 MARI(S)

1) Given that a*b = 2b + d- L, evaluate 4*(3*5).

2l Given that a = -2,b = 3 and c = -1, calculate the value of

3) Calculate the magnitude of the vector f =eN.

4a2-ac3

b+c

(3 marhs

(3 marks

(3 marks

(3 marks)

(3 marks

(3 marks

(4 marks

(2 marks)

(3 marks

(2 marks

(2 marks

(4 marks

(2 marks
(2 marks
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4) Given that y is inversely proportionallo x2 and that y = 4 when x = 2, calculate

the value of y when * = |.2
Find the equation.of a line which passes through points (L,21 and (3, 6).

259
Solve in the set of real numbers, R , ; X" - - = O.

If 135n = 75t"n, find the value of n.

8) Given that vectors a=A,n+)andd=[r1],
(a) FindvectorZd+8.
p) If md * ni = d, frnd. the value of m and n. show all your working.

9l In the figure below,
(a) show that AaBC is similar to ABDC.

A +- gcur +D +x cflt -+ C

(b) Calcttlate x.

10) The sum of two numbers is at most 48. If one number is two times the

other, frnd the maximum possible values of the two numbers"

11) (a) Simplify completely without using a calculator:

Q-' * rc1 +@fi x 27-v)

(b) Findxif3'+32=27.
12f Three students share n frw in the rati'o 3 : 4": 5" If the smallest sha-re is 6O,OO0frw,

find:
(a) The amount n.
(b) The two other shares'

/t

"n",I
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13) It is given that f(x) = *and f (6) = 6. Find f (-14).

14) A line with gradient 3 passes through the point A (-2, -3).
Find out:
(a) The equation of the line.
(b) The coordinates of points where the line cuts the x - aris.

15) Copy the sketch below and draw the image of line AB;

B(6,4)

(a) Under a reflection in y - axis.

(b) Under a translation T =

sEcrIoN B: ATTEMPT oNLy THREE euEsrroNs. (4s MARKS)
16) (a) The table below shows the direct variation between time and distance covered

by a man travelling at a constant speed.

E,J

(4 marks

(2 marks
(I mark

(2 marks

(2 marks

(8 marks;

(4 marks

(1O marksJ
(5 marks
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Time(t) in hours 1 4 5 6

'Oistance(d) in km 4 L6

I|,..
,..i)'

/f,,

(i) Copy and complete the table.
(ii) Plot d against t on the gaph
(iii) Determine the grad.ient of the graph
(iv) Write the equation relating d and t.

(b) A vector comprises points A (2,3) and B (1, 6). Another vector perpendicular to
the vector AB passes through points A (2, 3) and. P (x, y). find the coordinates
of point p.

(c) A line LI passes through points p (2, l) and e (-1, -4). Another ltne L2 passes
through point (3, "6). If the lines Ll and.L2 are parallel, find the equation of L2.

17)Thepolynomialp(E=x3-5x2+bx+aisdivisibleby(x+1) andleavesaremainder
of 6 when it is divided by (x - 1)"

(ai' fina the values of the coefficients a and b.
(b) Hence solve p(x) = O.



-

18) (a) The internal radius of a cylindrical water tank is 60cm' the depth of water in

the tank is 1"4m. Calculate the volume of the water. Express the answer in

litres. Use n =23 .'7

(b) Find the surface areaand volume of the figure below" (use n = 3.14).
16 ctt

r
(c) A path 15m long gIrtd. L2mwide is to be covered with square tiles of side 2ocm'

Calculate: (i) the number of tiles needed'
(ii) the cost of tiles if 1 tile costs 400ft.w'

19) In a class of 36 stud.ents, 23 like mathematics, 15 like Physics and 13 like

chemistry. 7 students like Mathematics and Physics, 9 like Mathematics and

Chemistry and 6 like physics and Chemistry. Two of the students do not like any of

the subjects.
(a) Represent this information on a Venn diagram' Find the number of students

who like all the three subjects.

(b) How many students like only one of the three subjects? 
. I,tt,l

20) The table below shows the marks of S't 
"t',ra.nts 

in a science test.:itol:

1020L223132LL4921830364037463831
3242484439354840944L374734495043
455158575956556053626454656876
(a) Make a grouped frequency table for marks starting \Mith 10 - 19

(b) Calculate the mean mark.

(c) What is the modal class?

END

1.-

(3 marks)

(8 marks)

(3 marks)
(1 mark)

(11marks)

(4 marks)

41 44

16 52

(12 marks)

(2 marks)

(1 mark)

t
t
I
I
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I
,
t
I

Page 4 of 131



F

MATHEMATICS I MARKING SCHEME, ORDINARY LEVEL NATTONAL EXAMINATIONS, 2OL5
SECTION A

1. a*b=2b+a*L
4*(3*5) = 4"[(2x 5) + 3 - 1]

= 4*L2

=(2xL2)+4-L
" =27

4(-2)2 - ?2)(*D3
3 +(-1)

4 x 4 -(-2)(*L)
2

= G76rc
=r/ffi =25

4.yq*-"=*

When y=4,x=2,then4 =&i.ek= 16

The equation is y = {
xz

176Whenx=i,y=*=16x4-64

5. Grad.ient of line =1 = 23-1
Let (x, y) be any point on the line,

v-2
then 

- 
= 2"x-L

y-2=2x_2
y=2x

The required equation is y = 2*

:.-;=oorJ**)=o
339X=:X-=-=O.92510

339Ur x=-r*;=-il.=-O.g

7" L35n = I x n2 + 3 x n1 + 5 x no

=n2+3n+5
Son2 + 3n + 5 = 75; n2 + 3n *7O = O

(n'+ 10n)-(7n + 70) = O

(n+ 10Xr1-7l' =O
n + 10 -rt W tel - Not Applicabte
orn- vll+ o,i.et:r=7
Therefore, the value of n = Z

bt",d+ nr = . *[?r., [_ri= Gi)
rm.c:n=(?)

'.2m * 2rt = -10"...."..(1)
3m - 7 = 21"".... "."".(21

x3 + (2) x 2: - 6m + 6m + 6n- 14n = _SO + 42

-8n= t2and"=-]=-1.S

8. al

2d+B=rtil.Lt=[3.1il=tl

-4 21'1L-; 2L 7ifi=-=-=-=3.53 6 2 ---.

9. a) In I\ABC and ABDC:

Angle ABC = angle BDC = 90.
Angle BCA = angie BCD

Therefore A agC is similar to A BDC.

bl (x + 9)' = {12]12 + (t6)2

(x+9)r=L44+256

x+9=rfffi=29
x = llcm
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10" af At most means maximum use
inequaiity (

Let x be the l"t number
2"d is two times x or 2x
The sum of the two numbers cannot exceed 48 ,

So2x+x(48
3x(48
x( 16
the first number, x = 16
the 2"a number 2x = 2 x L6 = $;2.

L2" alTotal parts = 3 + 4 + 5 = 72

The amount n : 9 x 6O,O00Frw

= 24O,OOOFrnr

b) Other shares: (l ; , 60,000 = SO,OOOFrrr

fl | x 6O,OOOFrw = IOOTOOOFTr

L4. Let B(x, y) be any point on the line, then
r-r-3) Y+3

tJ:e gradient of AB.: X_(A = rU
r+3

al Therefore.: = 3,' 'x+2

y+3=3(x+2)
y+3=3x+6

y=3x+6-3
Y=3x+3

11. al 2-3 x L6

=2-3x

bl3'+32-27;3x-2=3t
x-2=3

x=5
RK

13. f(6) 6+2 I
k

f(6) = 6 :8
k: 48

So f(x) = 4q ' f(-14) : nB 
= -4x+2' -74+2

*e''o x 27-'/'

15" a)

14. b) The line cuts the x - axis where y : 0

3x+3=0
3x=3

-3
3

x=-1
the line cuts the x * axis at points (-1, 0)

Page 5 of 13



SECTION B

Time(t) in hours 1 4 5 6

Distance(d) in km 4 16 20 24

iiil Gradie nt = 
Yz-Y! 

= !t-1' xt*xZ 4*l
ivlEquation:d=4t

16. a) if

28

24

20

16

12-

I

2 3 4 5

16. b) The two vectors share a cornmon point
A(2, 3), so think of the other points B(1,6)

, = (-:;)

r" (;) = (-;) or p (-1, 6)

c) As the iines Ll and L2 xe parallel, they have
the same gradient equal to:
-4-L=-5:I
-7-2 -3 3 ,$

The equati on O!,,t2 must be of the form:
S t',1'

Y=ix + c....(i)
Use the given point (3, -6) to find the value of
y intercept c, so substitute into (i)

5-6=*x*c
3

-6=5+c
c=o-5
:=-11

therefore L2 has 5anequationy=5.t = 11

L7"bl p(x) :0
x3 - 5x2 + 2x+8 = 0 i.e (x + 1)(x, - 6x + g; : g

or (x + 1Xx - 21.{;,..- 4): O

x=-1
orx=2
orx= 4

L7" al p(x) : >f - 5x2 + bx + a
P(x) is divisible by x + 1=+ p(-1) = I
i"e -1-5 -b + a = 0 ora-b : 6 ".(i)
The remainder of the division of p(x) by x -

p(1) = 1 *5 + b + a= 6 ora + b = 1O.."(2)
(1) +(2) +2a=16
&=8, b=2
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18. a) Volume, Y = rr?h

=2 * 602 x 140cm3
7

= 1,584,000cm3

= 11584 litres.

18. bl The 3D shape consists of three parts;
conical ptrt, cylindrical part and
hemispherical part.

/ - Conical part: slant height, 1 = J 54 g'
:5.B3cm

- surface area= zrrl = 3.14 x 3 x 5.83
= 54.92cm2

'/ Cylindrical part:
- Height, h = 16cm- (Scm + 3cm) : 8cm
- Curved surface are = 2nr}r= 3.14 x 6 x 8

= L5O.72cm2
/ Hemisphere part:
Surface area = 2rf = 2x3.L4 x 32 = 56.52crn2
Total surface area : 54.92 + L5O.72 + 56.52

= 262.L6crn2

Volume:
Cone: Y : Ysxrr2h= L/z x 3.14 x9 x 5 = 47.Lcm3

Cylinder: Y = nrzh = 3.L4x 9 x 8 = 226.08cm3

Hemisphere: V = 2/t rr3 =* x 3.14 x 27 = 56.52cm3
3

Total volume = 47 "1 + 226.08 + 56. 52

= 329"7cms

18. c) i) Area of the path = 15m x l2rt = 18Om2

Area of one tile = O"2m x O.2m: O.O4r*

Number of tiles needed = # = 45OO tiles

ii) Cost of tiles = 45O0 x 400frw

= 1,8OO,OOOfirv

19" a) Let Mathematics be M, Physics be P, Chemistry be C and all students be E
E

-

l*-PI

l{aAb\lll
[,et x be the number of all students who like all the three subjects.

a.= 23 * (7 *x + x + 9 - x) = 23- 16 + x = 7 + x

b= 15-(7-x+x+6-x) = 15-13+x=2+x
: = 13 - (9 -x+x + 6"*x) :13- 15 + x=x*2
{E) : 7 + x+ 7 -x+ 9 -x+x + 2 +x + x -2 + 2 = 36

31+x=36
< = 36 - 3l = 5

the number of students who like all the three subjects is 5

rf The number of students who like onty one of the subjects = a + b + c: (7 + x) + (2+ xl + (x-21

=7+3x*7+3(5)=22
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I fx = 2L39.5

b) The mean mark. 7 =Y. -2139'5 = 41.95'* Ef 51

e) The modal class is 4O - 49 because it has a higher frequenry of L4 than others.
END

%
,./,
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