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UNIT—I

1. (a) Show that
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(b) Using elementary column operations,

compute the inverse of
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Or

(a) Using Cramer’s rule, solve the following

system of equations : 5

x y

y z

x y z

- =

- =
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1

7

(b) A supplier supplies coffee beans to

shops A, B and C in bags of 5 kg, 10 kg

and 15 kg as shown in the table :

5 kg 10 kg 15 kg

Shop A 50 100 30

Shop B 60 150 40

Shop C 80 200 70
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The cost prices of 5 kg, 10 kg and 15 kg

bags are respectively R 10·00, R 18·00

and R 25·00.

Write down matrices P and Q such that

the elements of the product PQ give the

cost price of the beans delivered to each

shop. Also find the product PQ. 5

(c) A man was appointed as a salesman in

a company. If his salary was R 19,800

per month, at the end of the first month

after three years of service, and

R 23,400 per month, at the end of the

first month after nine years of service,

find his starting salary and his annual

increment, by using matrix inversion

method. 5

UNIT—II

2. (a) Differentiate between an exponential

function and a logarithmic function.

Give examples for each. 2+1=3

(b) A quadratic function f x( ) has constant

term 4 and is such that f ( )1 7=  and 

f ( )- =1 2. Find f x( ). 3

(c) Find the domain and the range of the

following functions : 3×3=9

(i) x 2 4-
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(ii)
1

4 3x -

(iii) e x + 2

Or

(a) Draw the graph of the following

function :
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(b) If
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then show that f a f b f a b( ) ( ) ( )+ = + . Is it

true that f a f b f a b( ) ( ) ( )- = -  ? Justify

your answer. 3+2=5

(c) At Domino’s Pizza, a pizza costs R 325

with the first topping and then an

addition of R 125 for each additional

topping. If x represents the number of

toppings on a pizza, what function

represents the cost of a pizza with at

least one topping? What will be the cost

of the pizza with three additional

toppings? 3+2=5
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UNIT—III

3. (a) Evaluate the following limits : 4+4+2=10

(i) lim
x

x x
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4 3
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x

x x
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(iii) lim
x

x
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(b) A function f x( ) is defined as follows :
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Show that f x( ) is continuous at x = 0

and discontinuous at x =
3

2
. 3+2=5

Or

(a) Find the first-order derivative of the

following functions : 3+4+3=10

(i) y x x x= + + +( )( )( )1 1 2 1 3

(ii) y ax bx c x= + +( )2

(iii) y
e e

x

x x

=
+ -

log
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(b) Using the first principle, find the

first-order derivative of the following

functions : 2½+2½=5

(i) x a2 2+

(ii) ( )( )x x+ +1 2

UNIT—IV

4. (a) A watermelon grower wishes to send his 

produce to the city market as early as

possible, in the season, to catch the

prices. He can send now 6 tons at a

price of R60 per ton. By waiting, he

estimates that he can add 3 tons per

week to what he can send now, but then 

the price will be reduced by R5 per ton

per week. How long should he wait for

the maximum revenue? Also, determine

the price at the level that maximizes the

total revenue. 7

(b) The revenue and cost functions of a firm 

are respectively

R x x

C x x x

( )

( )

= +

= - +

10 4

6 72

Find the level of output (x ) at which the

profit will be maximum. 5
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(c) A steel plant produces x tons of steel

per week at a total cost of 

R( )1
3

3 25 99 35x x x- + + . Find the output 

level at which the marginal cost is

minimum. 3

Or

(a) Find the elasticities of demand and

supply at equilibrium price for the

demand function p x= -16 2  and supply 

function p x= +2 42 , where p is price

and x is quantity. 7

(b) If the area of a circle increases at a

uniform rate, show that the rate of

increase of its perimeter varies inversely 

as its radius. 4

(c) Determine the minimum value of the

function f x x
x

( ) = +
1

 on the interval 

0 < < ¥x . 4

UNIT—V

5. (a) Determine the nominal interest rate

compounded quarterly if the effective

interest rate is 9% per annum. 5
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(b) Mr. X has an amount of R10,000 today.

What will be its future value if the

amount is invested for 10 years at 10%

interest rate compounded half-yearly? 5

(c) If I invest R500 per quarter for my

retirement at 7·3% compounding

quarterly, for 32 years, and if I have a

choice of making that payment at the

beginning or the end of the quarter

(regular annuity or annuity due), then

in which account will I have more

money and by how much? 5

Or

(a) The life of a machine is expected to be

12 years and it costs R45,000. If it is

sold as scrap for R5,000, find the rate of 

depreciation. 5

(b) Find the compound interest, if R5,000

was invested for 2 years at 10% p.a.

compounded half-yearly. 5

(c) A corporation declares an annual

dividend of 5%. Ryan owns 500 shares

(par value R80). How much dividend will 

he receive? 5
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