                [image: image1.wmf]O

A

S

I

S

 

O

F

 

K

N

O

W

L

E

D

G

E


JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY 

SCHOOL OF MATHEMATICS AND ACTUARIAL SCIENCE

UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF   SCIENCE ACTUARIAL

1ST   YEAR 1ST  SEMESTER 2015/2016 ACADEMIC YEAR

MAIN REGULAR

COURSE CODE: SMA 100
COURSE TITLE: BASIC MATHEMATICS
EXAM VENUE:  AH

            STREAM: BSc. Actuarial 


DATE: 18/04/16 


    
EXAM SESSION: 2.00 – 4.00 PM
TIME:  2.00 HOURS 

Instructions:

1. Answer question 1 (Compulsory) and ANY other 2 questions 

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

QUESTION ONE (30 marks)

a) Exhibit the set that is described by the given statement below:
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 is a real 
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     Hence determine the set cardinality.        (5 marks)
a) When the expression 
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is divided by 
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the remainder is 
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. Find the value of 
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.                                                                                                                          (4 marks) 

b) Solve the following equation on the interval 
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c) Solve the equation: 
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 (4 marks)
d) Write down the sum of the first 
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terms of the given series below
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and deduce its sum to infinity.  (6 marks)

e) Given that 
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write down the modulus and argument of 
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(5 marks)

QUESTION TWO (20 marks)
a) Verify that the equation below is an identity:

[image: image17.wmf](

)

(

)

y

x

y

x

y

x

y

x

tan

tan

tan

tan

sin

sin

+

-

=

+

-

                                   (3 marks) 
b) Solve the equation below over the interval 
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c) Use the fact that
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to find   (i) 
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 (3marks),      (ii)   
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.  (3 marks)
d) Find the area of the triangle ABC, given 
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(see the figure below): (7 marks)
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QUESTION THREE (20 marks)

a) Consider the following sets: 
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     Find: 

(i) 
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 (4 marks)    

(ii) 
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 (4 marks)

b) Prove the following distributive law of set operations:

 
[image: image34.wmf](

)

(

)

(

)

FGHFGFH

ÇÈ=ÇÈÇ

 (6 marks)
c) On a standard three-circle Venn diagram, shade the region corresponding to the given set operation below:
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QUESTION FOUR (20 marks)
a) A piece of string 10m long is to be cut into pieces, so that the lengths of the pieces form an arithmetic sequence

i) The length of the longest and the shortest pieces are 1m and 25cm respectively; how many pieces are there? .(4 marks)

ii) If the same string had been cut into 20 pieces with lengths that formed an arithmetic sequence, and if the length of the second longest had been 92.5cm, how long would the shortest piece have been? (4 marks)

b) The first term of an arithmetic progression is a and the common difference is d, where 
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i) Write down expression, in terms of a and d, for the 5th term and the 15th term. (3 marks)
The 1st term, the 5th term and the 15th term of the arithmetic progression are the first three terms of a geometric progression.

ii) Show that
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. (5 marks)
iii) Find the common ratio of the geometric progression.(4marks)
QUESTION FIVE (20 marks) 

a) Solve the system of equations
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using Cramer’s Rule if it is applicable. If Cramer’s Rule is not applicable, say so. (7 marks)

b) If 
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is so small that its fourth and higher powers may be neglected, show that
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and find the numbers 
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Hence by putting 
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 show that the sum of the fourth roots of 
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and of 
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is 
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 approximately (8 marks)
c) What is the sum of integers from 
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 to 
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, inclusive, which are not divisible by 6? (5 marks)
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