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Instructions

1. This paper consists of sections A and B with total of eight (8) questions.

2. Answer all questions from section A and any two (2) questions from section B.

3. All necessary working and answers of each question must be shown clearly.

4. Mathematical tables and non-programable calculators may be used.

5. Cellular phones and any unauthorized materials are not allowed in the
examination room.

6. Write your Examination Number on every page of your answer booklet(s).

This paper consists of five printed pages
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SECTION A (60 marks)
Answer all questions in this section.

1. (a) Bag A contains 6 white and 7 black balls and another bag B contains 4 white
and 5 black balls. One ball is drawn from bag A and without noticing its
colour is put in the second bag B. A ball is then drawn from the second bag B
at random. Find the probability that the ball drawn is white in colour.

(b) A continuous random variable X has a Pdf defined as:

f (x) =


kx, f or 0≤ x≤ 2

k(4− x), f or 2≤ x≤ 4
0, elsewhere

Find:

(i) The value of k

(ii) P(0.5≤ x≤ 2.5)

(iii) E(x)

(c) The probability that one person will be infected by corona virus in a certain
village in China is 0.001. If the village has 2000 people, find the probability
that:

(i) at least 2 people will be infected

(ii) at most 3 will be infected.

2. (a) (i) Construct a truth table for the proposition (∼p←→∼ q)←→ (p→ q)

(ii) Write the converse and construct the truth table of the contrapositive of
the conditional (p∧q)→∼ q.

(b) Let ’p’ represent there are clouds and ’q’ represent it rains. Write a word
sentence that can be represented by:

(i) ∼(p∧q)→ (∼p∨∼ q)

(ii) (∼p∨∼ q)→∼ (p∧q)

(c) Use the laws of algebra of propositions to simplify;

(i)
[
(p→ q)∨∼ p

]
→ q

(ii) (p→ q)∧ (∼p∧q)

Page2 of 5 acsee0002

www.darasaletu.com



142/2-Mock examination 2021

3. (a) Given two vectors; a = 3i+4j+6k and b =−3i−4j−6k. Find:

(i) The scalar and vector products of vectors a and b.

(ii) The angle separating the vectors a and b and comment on your result.

(b) By using properties of vectors, calculate the area of triangle ABC with vertices
whose position vectors are A(2,6,8), B(2,1,8) and C(6,1,8).

(c) In Ngorongoro National Park the tourist observed a cheetah chasing and
killing an antelope by suffocation method using a force of
F0 = (3i + 4j + 6k) Newtons and then pulled it for a distance
a = (5i+ 4j+ 6k) metres. Immediately, three hyenas came and chased the
cheetah from the carcass. They started pulling the carcass from point
A(3,0,8) to point B(-3,8,7) where they left only two bones. If each one of the
hyenas applied a force of F1 = (3i+ 6j+ 7k) Newtons, calculate the total
work done.

4. (a) Given that
1

x+ iy
+

1
1+2i

= 1 where x,y ∈ R. Find the value of x and y.

(b) One root of the equation z3−6z2+13z+a = 0 where a ∈R is z = 2+ i. Find
the value of a and the other roots.

(c) Given that
∣∣∣∣z−1
z+1

∣∣∣∣= 3, determine the Cartesian equation of the locus of z and

describe it.

(d) Express 1+ i
√

3 and 1− i
√

3 in the form of reiθ where r > 0 and−π ≤ θ ≤ π .

Hence evaluate

(
1+ i
√

3
1− i
√

3

)20

. Express your result in form of z= x+ iy where

x,y ∈ R
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SECTION B (40 marks)
Answer any two (2) questions in this section.

5. (a) (i) If tan
(

x
2

)
= cosec x− sinx, show that tan2

(
x
2

)
=−2±

√
5.

(ii) Show that cosx+ cos3x+ cos5x+ cos7x = 4cosxcos2xcos4x

(b) Solve the equations:

(i) 8cosx+9sinx =
29
4

when 0◦ ≤ x≤ 360◦

(ii) cos−1 x+ cos−1 x
√

3 =
π

2
when 0◦ ≤ x≤ 180◦

(c) Find the general value of θ (in degree) which satisfies simultaneously the
equations tanθ =

√
3 and secθ =−2.

(d) (i) Sketch the graph of y = cos−1 x and state its domain and range.

(ii) Show that 2 tan−1
(

1
2

)
− tan−1

(
1
7

)
=

π

4

6. (a) Solve the following system of simultaneous equations by inverse method.
x+ y+ z = 3
2x− y+ z = 2
x−2y+3z = 2

(b) Simplify the expression 2log n

√(
a
b

)
b hence evaluate this expression when

a = 100, b = 1000, c = 10000 and n = 10

(c) (i) Find the sum to infinity of the series
1

3×6
+

1
6×9

+
1

9×12
+ · · ·

(ii) Find the coefficient of x10 in the expansion of
(

x
2
−4
)13

(d) By using principle of mathematical induction for all integrals values of n,
prove that 102n+1 +1 is exactly divisible by 11.

7. (a) Formulate a differential equation of y = Asin−1 x where A is an arbitrary
constant.

(b) Solve the following differential equations:

(i) x
dy
dx

= y+ y2

(ii)
dy
dx

+
(2xy−3)
(x2 +4y)

= 0
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(c) Show that the solution to the differential equation:
dy
dx

+ ycotx = cosx is y =
sinx

2
+

c
sinx

(d) Obtain the general solution of the differential equation

2
d2y
dx2 −4

dy
dx
−6y = 3e2x

(e) A bottle containing milk at a temperature of 60◦C is placed in a refrigerator
whose temperature is maintained at 5◦C. It was found that after 5 minutes,
the temperature of milk was 40◦C.

(i) What will its temperature be after 15 minutes?

(ii) When will its temperature be 10◦C?

8. (a) (i) Find the length of the minor axis and the foci of the ellipse whose equation
is 144−16y2 = 9x2.

(ii) Find the length of latus rectum of a hyperbola whose equation is
16x2−9y2 +144 = 0

(b) Find the focus, directrix and length of latus rectum of the parabola
4y = x2 +4x+8

(c) (i) Express (x2 + y2)2 = x2− y2 in polar form.

(ii) Find the Cartesian equation of the locus given by r = 16cotθ cosecθ .
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