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1. Choose the correct answer of the following :

1×10=10
t¡ºt¡ [ƒÚàÎ³èÒ¹ Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à :

(a) Which of the following two sets are

equal?

t¡ºt¡ [ƒÚà ëA¡à> ƒåi¡à Î}Ò[t¡ Î³à>?

(i) A = { , }1 2 , B a b= { , }

(ii) A = { , }1 2 , B = { , }2 1

(iii) A = { , }1 2 , B = Æ{ }

(iv) A = { , }1 2 , B = { , , }0 1 2
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(b) What is the Cartesian product A B´  if 

A = { , }1 2  and B a b= { , }?

A = { , }1 2  "à¹ç¡ B a b= { , }  Ò’ìº, A¡àìi¢¡áãÚà>
šè¹oó¡º A B´  [A¡ Ò’¤?

(i) {( , ), ( , ), ( , ), ( , )}1 1 2 2a b a b

(ii) {( , ), ( , ), ( , ), ( , )}a a b b1 2 1 2

(iii) {( , ), ( , ), ( , ), ( , )}1 1 2 2a a b b

(iv) {( , ), ( , ), ( , ), ( , )}1 1 2a b a b b

(c) If y = 10 for every value of x, y can be

regarded as a function of x.

™[ƒ x ¹ šø[t¡ìi¡à ³à>¹ ¤àì¤ y = 10 ÒÚ, ët¡ì”z y A¡ 
x ¹ ó¡º> ¤å[º¤ šà[¹¡ú

(i) True

Ît¡¸

(ii) False

"Ît¡¸

(iii) Partially true

"à}[ÅA¡®¡àì¯ Ît¡¸

(iv) Cannot be determined

[k¡¹à} A¡[¹¤ ë>à¯à[¹
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(d) Which of the following is an irrational

number?

t¡º¹ ëA¡à>ìi¡à "š[¹ì³Ú Î}J¸à?

(i) ( )( )3 3 3 3+ -

(ii) 64

(iii) 3

(iv) 64

(e) Find 
2 3

2

º º

º

+
.

2 3

2

º º

º

+
 ¹ ³à> l¡ü[º*¯à¡ú

(i) 0

(ii) 1

(iii) 2

(iv)
5

2

(f) Find 2 2
2
3

1
3× .

2 2
2
3

1
3×  ¹ ³à> l¡ü[º*¯à¡ú

(i) 2

(ii) 2
2
3

(iii) 2
2
3

1
3

´

(iv) 2
2
9
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(g) Given that y axn= , find 
dy

dx
.

™[ƒ y axn=  ÒÚ, dy

dx
 l¡ü[º*¯à¡ú

(i) n xn -1

(ii) a xn -1

(iii) an xn -1

(iv) an xn +1

(h) Evaluate e dxx
ò .

e dxx
ò  [>o¢Ú A¡¹à¡ú

(i) ln x c+

(ii) x c+

(iii) e cx +

(iv) e c+

(i) I t dt( )ò  is

I t dt( )ò  Ò’º

(i) investment at time t

t Î³Ú¹ [¤[>ìÚàK

(ii) capital stock at time t

t Î³Ú¹ ³èº‹>ã \³à
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(iii) marginal investment

šøà[”zA¡ [¤[>ìÚàK

(iv) marginal capital

šøà[”zA¡ ³èº‹>

(j) If y bx= , then 
dy

dx
 is

™[ƒ y bx=  ÒÚ, ët¡ì”z dy

dx
 Ò’¤

(i) bx

(ii) xb

(iii) x bln

(iv) b bx ln

2. Answer any five of the following questions :

2×5=10
t¡ºt¡ [ƒÚà [™ ëA¡àì>à šòàW¡i¡à šøÅ—¹ l¡üv¡¹ [ƒÚà :

(a) Draw the graph of y x= .

y x=  ¹ ëºJ "}A¡> A¡¹à¡ú

(b) Find the subsets of the set { , , }1 2 3 .

{ , , }1 2 3  Î}Ò[t¡ìi¡à¹ l¡üšÎ}Ò[t¡ì¤à¹ [ºJà¡ú

(c) Check the convexity/concavity of the

function f x x x( ) = - +2 3 2.

f x x x( ) = - +2 3 2 ó¡º>ìi¡à l¡üv¡º ë> "¯t¡º

š¹ãÛ¡à A¡¹à¡ú
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(d) Define point of inflexion.

¤yû¡[¤–ƒå¹ Î}`¡à [ƒÚà¡ú

(e) Find the second order derivative of the

function y x x= - +15 6 22 .

y x x= - +15 6 22  ó¡º>ìi¡à¹ [‡t¡ãÚ ³àyà¹

"¯A¡º\ [>o¢Ú A¡¹à¡ú

(f) Find :

[>o¢Ú A¡¹à :

lim
x a

a a x

x®

- -2 2

2
  

(g) Find :

[>o¢Ú A¡¹à :

2 2

2

4
x dxò      

3. Answer any four of the following questions :

5×4=20
t¡ºt¡ [ƒÚà šøÅ—Î³èÒ¹ [™ ëA¡àì>à W¡à[¹i¡à¹ l¡üv¡¹ [ƒÚà :

(a) Distinguish between lim ( )
x a

f x
®

 and f a( ). 5

lim ( )
x a

f x
®

 "à¹ç¡ f a( ) ¹ ³à\¹ šà=¢A¡¸ [ºJà¡ú

(b) ‘‘A function must be a relation, but

a relation may not be a function.’’

Explain. 5

‘‘&i¡à ó¡º> &i¡à Î´¬Þê¡ Ò’¤Òü ºà[K¤, [A¡”ñ &i¡à Î´¬Þê¡
&i¡à ó¡º> > Ò’¤* šàì¹¡ú’’ ¤¸àJ¸à A¡¹à¡ú
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(c) A function is defined as follows :

&i¡à ó¡º> t¡ºt¡ [ƒÚà ‹¹ìo [ƒÚà íÒìá :
f x x x

x

x x

( ) ,

,

,

= >

= =

= - <

0

0 0

0

Show that it is continuous at x = 0. 5

ëƒJå*¯à ë™ x = 0 [¤–ƒåt¡ Òü "[¤[ZáÄ¡ú

(d) Find the elasticity of demand of the

demand function Q p= 100 2 . 5

Q p= 100 2  W¡à[Òƒà ó¡º>ìi¡à¹ W¡à[Òƒà [Ñ‚[t¡Ñ‚àšA¡t¡à

[>o¢Ú A¡¹à¡ú

(e) Given the total cost function 

C Q Q Q= - + +3 25 12 75. Write out a

variable cost (VC) function. Find the

derivative of the VC function and

interpret the economic meaning of that

derivative. 2+2+1=5

™[ƒ ³åk¡ ¤¸Ú¹ ó¡º> C Q Q Q= - + +3 25 12 75

ÒÚ, ët¡ì”z W¡º>Åãº ¤¸Ú (VC) ¹ ó¡º>ìi¡à [ºJà¡ú
&[t¡Úà W¡º>Åãº ¤¸Ú¹ ó¡º>ìi¡à¹ "¯A¡º\ [>o¢Ú A¡¹à
"à¹ç¡ t¡à¹ "=¢î>[t¡A¡ "=¢ [ºJà¡ú

(f) The sets A and B are such that A has

25 members, B has 20 members and 

A BÈ  has 35 members. Draw a Venn
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diagram to represent the above situation

and find the number of members in the

set A BÇ . 5

A "à¹ç¡ B ƒåi¡à Î}Ò[t¡¹ A ¹ ¤àì¤ 25, B ¹ ¤àì¤
20 "à¹ç¡ A BÈ  ¹ ¤àì¤ 35 ÎƒÎ¸ "àìá¡ú &Òü
š[¹[Ñ‚[t¡ìi¡à ¤å\à¤îº &i¡à ë®¡> [W¡y "òàA¡à "à¹ç¡ 
A BÇ  ¹ ÎƒÎ¸¹ Î}J¸à [>o¢Ú A¡¹à¡ú

(g) Given y f x x x x x= = + -( , ) ( )( )1 2 1
2

1 2
25 2 ,

find 
¶

¶

y

x1

 and 
¶

¶

y

x2

. 2½+2½=5

y f x x x x x= = + -( , ) ( )( )1 2 1
2

1 2
25 2  ¹ ¤àì¤

¶

¶

y

x1

 "à¹ç¡ ¶

¶

y

x2

 [>o¢Ú A¡¹à¡ú

4. Answer any four of the following questions :

10×4=40
t¡ºt¡ [ƒÚà šøÅ—Î³èÒ¹ [™ ëA¡àì>à W¡à[¹i¡à¹ l¡üv¡¹ [ƒÚà :

(a) Geometrically derive the derivative 
dy

dx
.

Find 
dy

dx
 of the function y x= 2  using the

definition of derivative. 5+5=10

\¸à[³[t¡¹ ÎÒàÚt¡ "¯A¡º\ dy

dx
 l¡ü[º*¯à¡ú "¯A¡º\¹

Î}`¡à ¤¸¯Òà¹ A¡[¹ y x= 2  ó¡º>ìi¡à¹ dy

dx
 [>o¢Ú A¡¹à¡ú
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(b) Establish the relationship between

Average Cost (AC) and Marginal Cost

(MC) with the help of the product rule of 

differentiation.

"¯A¡º>¹ šè¹o¹ [>Ú³ šøìÚàK A¡[¹ KØl¡ "àÚ (AC)
"à¹ç¡ šøà[”zA¡ "àÚ (MC) ¹ ³à\¹ Î´šA¢¡ Ñ‚àš> A¡¹à¡ú

(c) Find : 2+2+2+2+2=10

[>o¢Ú A¡¹à :

(i)
d

dx

e x8

7

3æ

è
ç

ö

ø
÷

(ii)
d

dx
x x x x[( log )( )]3 6 72+ -

(iii)
d

dx

x

x

2 3+é

ë
ê

ù

û
ú

(iv) 2
42x x
x

dx+ +æ
è
ç

ö
ø
÷ò

(v)
d

dx
ax b( )+ 5

(d) State and prove the quotient rule of

differentiation. 3+7=10

"¯A¡º>¹ Ò¹o¹ [¤[‹ìi¡à [ºJà "à¹ç¡ šø³ào A¡¹à¡ú
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(e) A firm has the following total cost and

total revenue functions :

&J> l¡ü;šàƒ> šø[t¡Ë¡à>¹ ³åk¡ ¤¸Ú "à¹ç¡ ³åk¡ "àÚ¹ ó¡º>
t¡ºt¡ [ƒÚà "àìá :

C Q Q

R Q

= + +

=

2 4 20

20

(i) Is the given cost function more

appropriate as a long-run or short-

run function? Why?

¤¸Ú ó¡º>ìi¡à ƒãQ¢A¡àºã> ë> ÒùÑ¬A¡àºã> ó¡º>
[ÒW¡àìš ë¤[á šøì™à\¸? [A¡Ú?

(ii) Find the profit maximising

output.   

Îì¤¢àZW¡ ºà®¡ "\¢>A¡à¹ã l¡ü;šàƒ> [>o¢Ú A¡¹à¡ú

(iii) Find maximum profit. 1+1+4+4=10

Îì¤¢àZW¡ ºà®¡ [>o¢Ú A¡¹à¡ú

(f) (i) Given the Marginal Cost (MC)

function MC = - +Q Q2 4 3. Find

the Total Cost (TC) function, if 

C = 10.

šøà[”zA¡ ¤¸Ú (MC) ó¡º> [ƒÚà "àìá ë™ 

MC = - +Q Q2 4 3. ™[ƒ C = 10 ÒÚ, ³åk¡

¤¸Ú (TC) ¹ ó¡º>ìi¡à l¡ü[º*¯à¡ú
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(ii) Obtain the producer’s surplus,

given the supply function 

Q Ps = - +3 2 , when price = R 6.

Q Ps = - +3 2  ë™àKà> ó¡º>ìi¡à¹ š¹à
l¡ü;šàƒA¡¹ l¡ü‡õv¡ [>o¢Ú A¡¹à ™[ƒ ƒà³ 6 i¡A¡à ÒÚ¡ú

H H H
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