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SUBJECT: MATHEMATICS

COMBINATIONS:

- MATHEMATICS-CHEMISTRY-BIOLOGY (MCB)

- MATHEMATICS -COMPUTER SCIENCE-ECONOMICS (MCE)
- MATHEMATICS-ECONOMICS-GEOGRAPHY (MEG)

- MATHEMATICS -PHYSICS-COMPUTER SCIENCE (MPC)

- MATHEMATICS-PHYSICS-GEOGRAPHY (MPG)

- PHYSICS-CHEMISTRY-MATHEMATICS (PCM)

DURATION: 3 HOURS

INSTRUCTIONS:

1) Write your names and index number on the answer booklet as written on your
registration form and DO NOT write your names and index number on additional
answer sheets of paper if provided.

2) Do not open this question paper until you are told to do so.

3) This paper consists of two sections: A and B.

Section A: Attempt all questions. (55marks)
Section B: Attempt only three guestions. (45marks)

4) Geometrical instruments and silent non-programmable calculators

may be used.

5) Use only a blue or black pen.
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SECTION A: ATTEMPT ALL QUESTIONS (55 marks)

1} Show that —Z-(COS 2x—sin2x) = cos’ x—cosxsinxha . (3marks)
2) Solve in IR 4e' 7 -9 % =0 (3marks)
: dy
3) Assumed that x=4sin(2y+6) ; find e in terms of X (3marks)
4) Let /IR — IR be the function defined by f(x)=-2x+8
(i) Find f (x) (1mark)
(ii) From (i) prove that f ' (x) is an inverse function of f(x) (3marks)

2

: . Y _ -
5) (1) Find the general solution of the differential equation PR X +smx

{2marks
(ii) Find the particular solution of the equation given in (1) respecting the
dy
following initial conditions Y = 0 and ;i““ =—1 whenX =0
X (3marks)
x+2
X X
6).Calculate the limit lim, [m) (3marks)
7) Consider the conic given by X+ 2x+ y2 -8y+8=0
a} Write the standard form of the circle. (2marks)
b) Find its centre. {1mark)
c) Find its radius. (1mark)
8) a) Transform in product  sin4dx+sinSx (lmark)
b) Transform in sum sindx +cosix (2marks)
. - - I
9) If the position of an object after ¢ hours is given by f)= m
(a) Is this object moving to the right or left at 7 =10 hours .Justify
your answer. (2marksj)
(b) Does the object ever stop moving? Justify your answer. (2marks)
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10) a) The release of chlorofluorocarbons used in air conditioners and household

spray (hair spray, shaving cream,...} destroys the ozone in the upper

atmosphere. The quantity of ozone { ,is decaying exponentially at a
continuous rate of 0.25% per year.

How long will it take for a half of ozone to disappear ?

(Express the answer in years)

Assume that the quantity of ozone is modelled by Q= Qoefh where O, is the

initial quantity of an ozone, k is a continuous rate of decaying and ? is
time in vears . {3marks)

b) (i) Show that p = q and — pVv g are logically equivalent.
Justify your answer. (2marks)

(ii) How do we call this tautology? (1mark)

11)Calculate the integral sinx sin 2xdx : (3marks)

= e

12) The marginal revenue function of a commodity is given as MR =12- 3x" +4x .
Find:
a) The total revenue function of the commodity. (2marks)
b) The demand function of the commodity. (2marks)

Where R(X) is the total revenue function; MR is the marginal revenue

function

d R(x)
with MR = d_[R(X)] and P is the demand function such that P=—
X

13) a) If the line L which passes through the Point P =(1,2,3) and parallel to the
vector V= —2} +i+3k.

Find its position vector (lmark)

b) Given that u=—2i+ 3 +2k and v=-3i— 2}' +6k are vector equations of two

straight lines in a space. Determine the angle between two vectors. (2marks)
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14) a) If C and D are the points with affixes £~ =2—i and £, =5+2i.
Find CD (2marks)

- . 2 :
b) Linearize COS XSInX (2marks)

15) An airplane flying horizontally 1000m above the ground is observed at an

elevation of 60°. If after 10 seconds the elevation is observed to be 30° Jfind
the uniform speed per hour of the airplane. (3marks)

SECTION B : ATTEMPT 3 QUESTIONS (45marks)

16) a) If the ellipse is given by the equation: Ox” +49)° =441

(i} Write the standard form of the ellipse (2marks)
(1) Determine its centre. {1mark)
(i11) Determine its foci. (2marks)
(iv) Determine its vertices. {(lmark )

d
b) The gradient of the curve C is given by d_y = (33‘7_1)2
_ X

The point P(1,4) lies on C .
() Find an equation of normal to C at P. (2marks)

(1) Find an equation for the curve Cin the form y = f(x) (4marks)

c) Find the length of a line whose slope is —3 given that line extends

from x=1 to x=6 ' (3marks)
17) a) Evaluate the following integral fsin6 xcos’ xdx (4marks)
b) Find by Maclaurin series of J‘In(l —p)dp (3marks)
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c) A heated metal ball is dropped into a liquid. As the ball cools, its
temperature, 1 °C , [ minutes after it enters the liquid, is given by

T =400e°% +25, t>0
(1) Find the temperature of the ball as it enters the liquid. (1marky)

(ii) Find the value of ¢ for which T =300, giving your answer to 2

decimal places. (4marks)
i1} Find the rate at which the temperature of the ball is decreasing

at the instant when ¢ =50 . Give your answer in 'C per minute to
2 decimal places. (3marks})

18) a) If 10,000 frw is deposited in an account paying a compound interest

rate of 5% per year continuously, how long does it take for the

balance in the account to reach 15,000 firw » (4marks)

b) i) Write down the Cayley table for addition modulo 5 on the set Z or

(Z,+) = ((mod5),+) (2marks)

ii) Verify if (Z5,+) Cayley table found in (bi) above is a commutative
group. (3marks)

c) An object starts from rest and has an acceleration of a(t)=r.

What is its;
(i) velocity after 6 seconds? (3marks)
(ii) position after 6 seconds? (3marks)
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19) The scores of 6 students in their Chemistry and Biology subject tests are:

Ch try(x
ermisv) 3 6 5 8 il 9
Biol
ooey b 2 3 4 6 5 g
a) Complete the table below (8marks)
LY rexy=y] =0 | (=P | (= x)y=y)

6 (=3 27 D D=3

i=1 i=1 i

x= | y=
b} Find the standard deviation for Chemistry scores. 1mark)
c) Find the standard deviation for Biology scores. (1mark)
d) Find the covariance Cov(x,y) of two subject scores. (2marks)

e) Find the coefficient of correlation between Chemistry and Biology scores. (2marks)

f) Interpret the coefficient of correlation found in (v) above. (1mark)

2

20 a) Solve the equation 1+i=:z (5marks)
b} A particular species of orchid is being studied. The population P and
2800ae"*
time  years after the study started is assumed to be U = 021
i l+ae

where @ is a constant .

Given that there were 300 orchids when the study started,

(i) Show that a=0.12 (3marks)
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(i) Use the equation with @ =0.12 to predict the number of years before

the population of orchids reaches 1850 . (4marks)
336

(i) Show tha 012+e 0.2t (lm.ark]

{iv) Hence show that the population cannot exceed 2800 . (2marks)
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