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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Answers may be written either in English or in Hindi
but the same medium should be used throughout the

paper.

3. There are three sections in this question paper.
Number of questions to be attempted from each
section is given at the beginning of each section.

4. Each question carries equal marks.
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SECTION A (WE )
(Attempt any 4 questions out of 6)
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(a) All functions are relations. Is this statement true

or false? LExplain,

(b) Find the domain and range of the following

functions and draw their graphs.
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(i) g(XFG)x

x? -4
—2

(i) f(x)=

X
2. (a) Find the asymptotes of the function given below
and show it graphically

4x2—3
2x% —3x +1

f(x)=
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3. (2) Suppose the demand and supply functions are as

given below -

Q,~8 —0S P

Q--10+02P

Find the equilibrivm price znd guantity znd show
it graphically.

(b) Find the Marginal product (MP) and Average

i Product (AP) of the following Total Product

A
5]
g
85
B

Q = 10L + 20L% — 0.60L° (where, Q is the total
output level and L is the units of labor input) Also,
find the value of L for which the first order

derivatives of the MP and AP are zero.

P.T.O.
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4. (@) Find the roots of the following function of

price:
f(P) = P2 + 10P - 24

Also, make a graph of the above function, clearly

showing its roots.

(b) Examine the convergence or divergence of the

following series :

2 3
(i) Zoo 4n° —n

n=l 7_3p3
(ii) Z::]n'z (5+5)

(%) o & FafRaa wow & wie 7 iRkd

f(P) = P2 + 10P - 24

D HAEN, IR el o TE T o O et
T U o d@iE (graph) s\

P.T.O.
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5. (a) Find the rank of the given matrix -

1 2 3
A=(2 1 4
3 05

(b) Determine if the following sequences converge or

diverge :
. _1 n
® ,=(2)
n
(i) S, = 2n + 3 (6+4)
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6. (a) Write the given system of linear equations in a
matrix form and then solve for X, X, and X, by

finding the inverse of the coefficient matrix :
-X, + 3X,+ 2X, = 24
X, + X =0

3

5X,- X, =8

P.T.O.
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the Cramer’s rule :

X+ty-z=g
3x—2y+z=—5

X + 3y - 27

[
=

(5+5)

() ¥ el & ot B v = ¥
S B ot Sogs g e e X, X, o
X, BT i -
-X, + 3X, + 2X, = 24
X, +X, =6

3

X, - Xy =8
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Xx+ty-2=6

3x =2y +z=-5

I
=

x + 3y — 2z
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SECTION 1 (wis )
(Attempt any X questions out of 4)
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7. (a) There is an infinite series given by :

3
v
v}
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Find the sum of the series for x = 2.5, Also check
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+
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if this series converges.,

(b) Assume that three vectors {a, b, ¢} are linearly
independent of each other in a vector space S,

show that

(1) the set (a + b, b + ¢, at ¢) is linearly

independent.

P.T.O.
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(i) the set {b, ¢} is lincarly independent,

(6+4)

x =2.5 %ﬁrqﬁgiawwa\ﬂmﬁﬁiﬁlagﬁah

W%W%%@WW%

W@ﬁqﬁ?ﬁlﬁﬂﬁﬂ {a,b,c}@ﬂﬁ’ﬂﬁﬂs
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R, (n) Solve for x

(2% = 64) + 18 (2% - 64)? = g

(b) Calculate the present value of cach cash flow
using a discounted rate of 7% per annum. Which

onc should onc prefer?

(i) Flow of funds Rs. 40 every month, forever,

first payment starting next month.

(ii) Flow of funds Rs. 25 every month, for 6

months, starting today. (4+6)

() X @I BA Hig :

(2% — 64)3 + 18 (2 — 64)* = 0

(@) o o 79 6 RaEd S N ST Fh A TR
e @ adAET qEd 9 T e Ry S

& A =ieg?

P.T.O.
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(a) (i) A survey revealed that 50 people liked

(ii)

newspaper A, 40 liked newspaper B, 35 liked
both A and B, and 10 did not like either A or

5. How many persons in all responded to the

survey?

! 2 3 ’ ¥ ’ § 1
Suppose ay, dyy dyy 00 represent the returns in

successive yearg to an investment project,

where a, < 0 and a; = a for ap = 1,2, 1, if

fis very large, find an approximate expression

for the internal rate of return,
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(b) Are the following functions strictly monotonic?

(i) y = 7x7 + x5 4+ 2x

I

(i) y = —x* = 3x where x > 0

For each strictly monotonic function, find the
derivative of x with respect to y, using the inverse

function rule. (7+3)

(F) (i) v aderor ¥ qa wew @ fF 50 AN Y sREER
A & we R, 40 ¥ s@ER B wie R,
35 7 A 3 B oAl = e fam, ) 10 ¥
A a1 B 3AI o w¥E A8 R gdee W g
ferer =afermar = IwR Ran?

(ii) w7 R & ay, a,, a,, ... T AW AREASE
@ wfier adf A ufiher I 7, WEl a, < 0 3K
a =a @ fgi=12,..,n ak n st
FE B, o uRwd @ iR W @ fog v

spnie sifreafea w <Ifm
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iy =7x"4 x5 4 2x

i) y = -x* - 3x sl x > 0
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10. (a) Examine whether the following functions ar

continuous in their domain :

(%2 if x<0

(i) f)= |5x—4if0o<x<1

—

4x? -3xif1<x<?2

(i g(x)J"-gl
v X -
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) Examing whether the following functic
\ Hong nre

dif{crcminhlc in their domain

@ f) = Ix = 2[

(10)

X2 if x<0

Q) feo= |sx—aifo<xst
d
4x2_3xff1<x<2

L3x+4ifx22

9
Gi) g(x)= |); __9l

p.T.O.
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SECTION C (=% =)

(Attempt any 2 questions out of 3)

(3 # @ fa=4 2 ord wr aew &far)

I1. (a) Determine the rank of the following matrix, for all

values of 1 :

For what values of t will the matrix be

singular?
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.}: by 18 r(AB) = HBA)Y? Why or Why o (Note: A

and 1 are arbitrary matrices Cconformable for

multiplication and r(AB) is the rank of the matrix

AB and r(BA) is the rank of (he matriz BA),

(743)

(%) & WA G, o gy oA b i

S5-t 2 1
2 1-t 0
1 0 1-t

t % o a9 & fom amegs e B

(@) 21 1(AB) = r(BA) #7 @ o1 a7 (Rwai: A
A B 7 & forg arew wAey sgs € R r(AB)

AE AB @ (@ B 3K r(BA) srmE (BA) @1 &
£{
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A cconomy hay theee industeiens unnprleulyyr

jndustry, a mining tndustey, and o Manu ety

ndustry, To produce one unit ol apricultural output
the agricultural sector requires 0.3 units ol ity owy
output, 0.2 units of mining output and 0.4 units o
manufacturing output. To produce one unit of mining
output, the mining sector requires 0.5 units ol
agricultural output, 0.2 units of'its own output and 0.2
units of manufacturing output. To produce one unit o
manufacturing output requires 0.3 units of agricultura
output, 0.3 units of mining output and 0.3 units ol
its own output. Suppose also that total productior
of agricultural, mining and manufacturing industry
is x, y, and z, respectively. And, final demands ol
nd

output of agricultural sector, mining sector #

] ' . ¢
manufacturing sector are given as 120 units, 90 unil

and 150 units.
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(a) write down the system of linear equations for 14
s for the

above economy such that each sector/industry i
stry is

in equilibrium (total demand of each output egual
guals

its supply)-

(b) Solve the above system of linear equations for x.

y, and Z. (327)

o e ¥ GF SN B B U@ S SO, T &
SarT 3R T AR SR S STE S g9 9 Sode
== & fog, ST &= @l ST = B SR S 0.3 SEE,

& SET & 02 SEEdl AR Ao S9ET =it 04
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