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Instructions for Candidates

1.

e

Write your Roll No. on the top, immediately on recéipt'
of this question paper. -

All queStions are compulSory. |

The alternative questions for PWD students as

specified separately within the question paper have to

~ be attempted only by PWD students and not by other

students.

/

Answers may be written either in English or Hindi;

but the same medium should be used throughout the

paper.
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Attempt any three parts. lEaC‘h‘_'part carries equal

marks. (6x3=18)

(a) State whether the 'fo}lowing statements are true
or false. | '
() xy=0=>x=0o0ry=0"
) - DX +22=0x=1

(1) All relations are functions.

v(iv)lx—‘alsiza—in.<a+l

—

(v) A sequence is convergent if .its nth term
tends to 0 in the llmlt
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(b) Let A be the set of all even numbers, B be the set
of positive integers, C be the set of negative
integers, D be the set of rational numbers and R

‘be the set of all real numbers Answer the
following questions :

(1) Write the complement of set A in set
notation form if R is the ‘Universal set.

s +J-1 a member of set A or-its
complement?

(i) Find A U B and A N B.

(111) Find B n C.
(iv) Find complement'of D.

(¢) Find asymptotes to the graphs of the followmg
. functions : |

@ f(x)=

(ii) g(x)= . (px—q) .

(d) Define domain and.range of a function. Find the
domain and range of the following functions:

P.T.O.
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(i) f(x) = [x = 1] (x = 1)?

Gi) f(x) = 1 + J2x—-1
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(i)xy_=0:>)’l(=00ryv‘=0
(i) (x - Dx +2)2=0=>x=1
(iif) @ wea w2
V) jx —a|<1=>a-1<x<a+1l
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(i) A U B3R A N B 7w i
(i) B n C 7@
(iv) D &1 @& 9 Shifkm)

(v) Preffe ol @ aTadl @ g v
2‘3
ﬁ)f00=\/:;f

. ~ (px-q)
(@ gbﬂ—(p- .

(3) v we A v SR R aRiRe WX R
we ® R @ R sree @

0) fx) =[x = 1] (x = 1)?

(i) f(x) = 1 + J2x-1

21 Attempf any five parts. Each parts carries equ}al'
marks. - - f (5x7=35)

P.T.O.
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(a) Solve the following inequalities for p:

-
) =82
(M) p+1

1 p+1
ij) —<0<——
(11) D P

(iii) |2p-3|>1

. dy ’y oy »
(b) Find dx and d_z for the following function:

yexo(arbk)

(c) Using product rule of differentiation, wh
relationship is established between average a
marginal functions? Explaih your answer if t

~ general avcrage revenue function is AR = f(C
Also if AR = —2Q2 + 15Q + 7 in its suitab
domain, find MR functibn usin_g the averag

marginal relationship.

(d) A firm earns 100 lakhs in the current year. Aft
~that, its earnings increase by 10% every year f

the next nine years.
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(0 What will be the totnl cnrnings of the firm
alter 10 yenry?

() What will be the enrnings of the firm in
the tenth year? 1 the discount rate remains
RY% thronghout the period, what will be the

present value of the carnings of the tenth
year?

(¢) Evaluate the following limits :

- |
(‘) hm.\'—)M ('— ——2)
X X

(i) limy_ 4+ s
x-3
1 .
‘ , X+[x-2
: (iii) hmx_42+# |
i - x—1
| () Determine if the follbwing converges or diverges:
e : | L e
, B

; (1) The sequence { > }
; : n“-21| .
. |

(i) The sequence {(—1)"‘l L}

P.T.O.
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(iti) The series (1 +10)™" + (1 +0)= + (14,
4 i oo where ris a posit

constant.
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(1) p+1

(11) .l<0<_p_+_l

p P
(i) |2p—3|2>1

2
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(1) llrnx—>a+ (— - —5)
X X

) ' x-9
(i) lim, 3+
X—-3
x+h—ﬂ
x—1

(iif) lim, 5+

() FuiRe =X f& FeafaRea SifeERoT a1 faererT e @ :

P.T.O.
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3. Attempt any one part. (13x1=1

(a) Considering the following partial market ¢qui1ibri1
model — B ‘
Q, = Q,
Qd=14—3_P—P2
Q =-2+3P "
~ Identify the endogenous variables in rthe'.-ab.o‘
model and solve for their equ111br1um values usir

“all the three methods mentioned below. Also chec
'if the solutions from various methods match eac

other or not.

(i) Algebraic method using Quadratic formul
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(ii) Graphical method by drawing graph of

single quadratic function where quadratic

function is derived using equilibrium.

condition.

(iii) Graphical method by drawing the graphs

of quadratic demand function and linear

supply function in one graph.
' | | (4+5+4=13)

ALTERNATIVE QUESTION FOR PWD STUDENTS:

(a) (1) Find rational roots of the following équattions,

if any :

3en 3 ge Bofe 1
X" +=x"—=x—==0

C (b) 8P +6x°-3x—-1=0

(ii) Find a cubic equation with roots 3, 2 and 2.

(iii) Find a- quartic equation with roots 4,2, -1

z_;rid 3

‘(‘b) Consider the function defined as

f(;g)=f_,"

' X

(i) Draw the graph of f(x).

"P.T.O.
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: : 17 F :
(ii) Does lim__,, f(x) exist: Explain.

- =09
(ii1) Is f(x) continuous at X 0?7 What cap Yoy

say about differentiability of f(x) at x <,

ALTERNATIVE QUESTION FOR PWD STUDENTS:

Consider the function defined as
x% +x—42
(x)= 2222
x—-7

(i) Find lim_, f(x).

(ii) Show that the function 1s discohtinuous at

x=7.
(.iii)‘ What type of discontinuity is it? Explain.
(iv) Can we redefine the function to make it

continuous everywhere? .
fFt g& @ @1 I Qo
() Pt s Ao Gae e @ e ¥ @
&~ ' | |

, Q = Q,
Q, =14 - 3p — p?

Q, =-2+ 3P ,
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() (i) PR e @ qﬁhﬁvgrm iR,

e &g o :
(@.x?+%x2—§xel=o

8" 8
(b) 8x>+6x"-3x-1=0

(i) 4,2, -1 3N 3 FEA A -TH TGAA FART
A Ao B

"P.T.O.
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£ Auwempt 2ny four parts. Each part carries equal
marks (6x4=24)

In equilibrium. quantity demanded of each

commodity is equal to the supply of that
commodity. i.e., Q = Q. fori=1.2.

Write down the equilibrium conditions for the two
commodities and solve for P..P,. Q, and Q, using

Cramer’s rule.

(b) Find X such that matrix X satisfies the equation:

(i) AX = 2X + B

2 2 2 13 21
132 2] (101

P.T.O.
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118 atrix B —
hat valucs of o 18 the me U.l}

B+ al, where I, is thé
order 2 ang

(if) For w
cquals the matriX

identity matrix
B -2 3 5
12 0

(c) For any three arbitrary m

answer the following questions:

of

atrices A, B and C

(i) Is AB = BA? Why or why not?

(ii) Does AB = AC necessarily imply _that
B = C? Explain your answer with the help

of an example (Consider matrices of'order

2 x2).

(d) When is a set of vectors said to be a basis for the

two-dimensional space, R?? Show that the vectors

2 1) |
u=[3] and _v=(4) form a basis for R2. Can we

conclude' the same about the vectors u=(2) and
: 3]

1 1
V=(4J and W:(_IJQ Explain._,
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(e) Consider a n x n matrix A defined as:
A = P(PTP)-1pT
Answer the following questions :

(i) Must P be a square matrix? Must PTP be

a square matrix?
‘(ii) Show that matrix A is idempotent.

(i11)) How would your answer in part (ii) change

for the matrix B =1 - A?

Rredf TR WS W SRR TEE @ @ O S
(3) m'éﬁﬁr{rﬁu‘aﬁ.l aﬂiﬁzﬁm‘w R gl
wo T YA eraen ¥ 3 R daw @ Al @
Q, =3 - 2P, + 3P,

Q, =1+ 5P
Qd2=20+P1;6P2

Q,=5+3P,

P.T.O.
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(i) |1 AB = BA 27 ﬁm'a‘q‘f e



3123 20
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(i) @8 (ii) X s I e wer AR
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