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() d(u,v) = Max{[x, —x,|, Iy, ~¥,I}

(i) d(u,v) = 1 ifu=vand du,v) =0 ifu=v
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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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ol & fog Fdm ' (b) Suppose u = (x,y,) and v = (x,,,) are two

; arbitrary points in a vector space. Verify with the
1 @ Y- D P & R Ry T Fuiie e w s R i

S TR | | help of an example if the following real valued

functions are valid metrics.
2. U WS- IF & IR Aol A1 A R v ww ¥ e, dfEw
R IR & A U & B AR | (i) d(u,v) = Max{|x, —x,|, |y, - ,/}

3. TAYE U W d9 @ ¥ | S |8 ¥ g U W a9yl

<) e e s 9 e X 9T (i) d(u,v) = 1 if u#vand d(u,v) =0 ifu=v

(5+5)
4., TAE WIA W IHeh GA B |

(%) Ffefan sragE =1 |ue v Rl

SECTION A (@S )

(Attempt any 4 -qﬁestions out of 6)

(= e ] S
{ 32 H e T SN
— = N o

(6 F @ @ 4 g # IR AW)

(@) = g & u = (xl,yl) W v = (% 7,) L&

1. | (a) All functions are relations. Is this statement true ‘
or false? Explain. W T ¥ A wew [y ¥ vEw Iawor A wew ¥
-

(b) Find the domain and range of the following

functions and draw their graphs.

P
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13.

u.smﬂmmﬁﬁ%maﬁmﬁmﬁr?ﬁ,
waﬁrﬁﬁﬁwmwa@awm X, y, W z

R sﬁt@ﬁe}awéasﬂrﬁﬁﬂh 8 B T R

arﬁwﬂznws'&f,?emsﬁfaﬂﬂsomsﬁ%m?f
a w3

(E)WW%WWMH%WW
mﬁm&mm@nm#a (e
Wﬁ@mmmﬁ%wﬁ)a

(@) x,y,ﬁr'z%mwaammffaamm
F T v

(a) Write the echelon form of the following

matrix ;

== T S
|

s o

S5 S e N e

—_—— N

E 978 3

(i) f(x) (2+8)

(@) of v (function) ¥ iy #) I T8 I g
L B

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

4x* -3

Ix)s—— =

R

P.T.0.
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(b) Check if the limit exists for the following functions :

R 8x’ -1
0 x_,_‘,lﬁxa—l
2

e K +3x-4
(ii) Im (674)

X % -2x

(a)ﬁ%ﬁmwaﬁrmwﬁmmmm%
Yafm @ ® ¥ fEw
4x*-3

f(x) —_—

—2x2—3x+1

(myﬁhfﬁﬁqﬁamnﬁﬁumw%iﬁzﬁmaww:%:

o ik 8x° -1
2

T x*+3x -4
O e

v 975 21

(a) Write down the system of linear equations for the
above economy such that each sector/industry 1

in equilibrium (total demand of each output equals

its supply).

(b) Solve the above system of lingar equations for X,

y, and Z. (3+7) ‘

wxaﬁﬂwmﬁﬁhaﬁnﬁﬁ%%Wﬁ@ﬁaﬁmqmﬁﬂa
S st o A | R S T g W I
iﬁ%ﬁ@ﬁﬂﬂﬁ@%ﬂﬁﬁmwﬁ
S 02 TR R R IR @04
ﬁﬁﬁﬁmﬂmaﬁwwwﬁwmw
aawwmﬁﬁﬁﬁmﬁﬁﬁ%aaﬁgﬁamma#ﬁus?Wﬁh
wﬁz&t%aﬂﬁwéiuzﬁﬂﬁfﬁhﬁﬁﬁwaawqéh
17 T @ o A 4 AR S @
gméaﬂawwrﬁﬁi%ﬁmqﬁIEWHfﬁ03Emﬁﬁ
T IR W 03 T AR FA @ @ e W
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12.

An economy has three industries: an agricultural
industry, a mining industry, and a manufacturing
industry, To produce one unit of agricultural output,
the agricultural sector requires (.3 units of jtg own
output, 0.2 units of mining output and ( 4 units of
manufacturing output. To produce one unit of mining
output, the mini.ng Sector requires 0.5 ypits of
agricultural output, 0.2 units of its gwp output and (.2
units of manufacturing output. To produce one unit of
ma.nufacturing'output requires 0.3 units of agricultura]
output, 0.3 units of mining output and 3 units of

its own output. Suppose also that total production

of agricultural, mining and manufacturing industry

5%y, and z respectively. And, final demands of
output of agricultural'sector, mining sector and

manufacturing sector are given as 120 units, 90 units

and 150 units,

975 5

3. (a) Suppose the demand and supply functions are ag

- given below
Q=8 -08p
Q=-10+02p

Find the equilibrium price and quantity and show

it graphically,

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

Product (AP) of the following Tota] Product

function :

Q= 10L + 2012 - ¢ 6013 (where, Q is the tota
output level and L is the units of labor input) Also,
find the value of [, for which the firgt order

derivatives of the Mp and' AP are zer,

(5+5)

Pllo.
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.(m)mﬁrmﬁnmaﬁtmﬁwﬁ%ﬁqm
Q= %6 - 087
Q=-10+02P

Hwl

(@) PR e I R 1 G I (MP) 8K :

e T (AP) T A
Q = 10L + 20L% - 0.60L°

(e, Q@‘wm%éﬂummﬁwﬁ
%)mﬁ,mem@ﬁﬁﬁmﬁﬁmMFaﬂt
AP 3 e i YR I B

918 - 19

(b) Is 1(AB) = r(BA)? Why or Why not? (Note: A
and B are atbitrary matnces conformablc for
multiplication and r(AB) is the rank of the matrix
AB and r(BA) is the rank of the matrix BA)

(7+3)

(m)t%ﬂﬂﬁ%ﬂq,ﬁﬂa@ﬁﬁhﬁﬁﬁﬁ

3, G
i S
1B et

t%mmﬁ%mmmﬁiﬂ?

T :

(@) @ r(AB) = 1(BA) ) 37 0 b (feumh: A
ﬁiBw%mﬁmmﬁm%aﬁnAB
#E AB wim%aﬂn(BA)arqs(BA)wﬁ
#

BL.O.
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(ii) h(x) = I-:-fifx #0

lifr=9

SECTION C (wiz )
(Attempt any 2 questions oyt o 3)
(3 %8 fadry mwwﬁﬁ‘rw)

M) Determine the rank of the following matrix, for »]]

values of ¢ -

For what values of ¢ will the matrix be
© singular?

f(P) = P2 + 10p _ o,

Also, make 4 graph of the ahoye functi

on, clearly
showing its roots,

(b) Examine the convergence or djyey

gence of the
following series :

a2
(l) Zco 4n n

IR e 303

(ii Z;n‘2

(3+5)

P.T.0;
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(@)ﬁﬂﬁ%ﬁq@m%aﬁmmmEWWﬂﬁdh#ﬁm:

; 0 4!12 *'113
0 Lo 7-30°
(ii) Ejﬂn‘z
5. (a) Find the rank of the given matrix:

t 1
A=l 4
305

(b) Determine if the following sequences converge or

diverge .

o>sn=tif
n

(@) s, =2:+3

(6+4)

975 17

(b) Examine whether the following functions are

differentiable in their domain :

(i) fx) = Ix - 2+ 1

(i) h(x) = i—%ifx #0 (10)

1ifx=0

mﬁmmwmwﬁﬁﬁm
3

1}

P if x$0
(i) f&= sx-4if0<x sl
4t -3xif1<x<l

3+ hifr22

pTo.
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(@) = Pt PR v wam 37 | WWwwwﬁhmﬁw
() y= T+ x5+ [ 2
CFPREE N o
W R R W R B, g
T IET D, y @ dEg X B YT
. i)

ﬁﬁ)ﬁmmﬁaﬁ%?ﬁramﬁhwmﬁﬁ‘mﬁmwﬁtaﬁwa?
8 :

10. (a) Examine whether the fol]o_wing functions are

oy
0 5.+
| n
continuous in their domain :

(i) S, = 2n + 3
1a® i e

0 i RSy

=2l

(

Wt -3xif1<x<2

a) Write the given system of linear equatjong in a
+4ifr>?

matrix form ang then solve for X, X, and X, bsr
finding the inverse of the coefficient matriy .

X, +3%,4 2% = 4
: x-9
(i) g(XJ=—_9—!

X

P.T.0.
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(b) Solve the following system of Jinear equations using

the Cramer’s rule :

x+y-2=6
3x.—2y+z=f5
x+3y—22= 14 (5+5)

(%) aﬁmmnﬁmaﬁmmw
@;mmwﬂqﬁmﬁ@x,x e
Xja?ta’aa%\?m.

'_Xl+3X2+ 2X3:24
: X S =6

e A

%ﬁ%ﬁuﬂmmﬁ%ﬁﬁaﬁwﬁﬁ

e
\ ol TR W
\ by -7
I e T
4 3y = =lA ;

0TS 15

(b) Are the following fanetions strictly monotonic?-
() y=7a+x"+2x :
(i) y = —x* — 3x where x > 0

For each strictly monotonic function, fihci the

derivative of x with respect toy, using the inverse

function rule. ' : (743)

(=) (1) waﬁm% o T 2 T 50 AW o e
. Aaﬁq@‘m,ao%mBﬁam,
45 % A ¢ B AH A wE B, a0 A
A B O R we T e W ¥ g
ey e ¥ S ]

(i) A 02,0, ... T e e

4 gfi R 9 4, <0 ik
a.=a%ﬁmi=1,2,...,n,uﬁn Fea
7@ 2, A v ® wiaRE W F fw v
agmﬁﬂaﬁﬂﬁﬁm'mﬁml

P.T.0.
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(i) mmmaﬁ%aom&,aﬁm%w,
TR A S A ¥ LE B

w)méwaﬁﬁﬁ%mﬁw%s

'w.aﬁmﬂﬁrmml

9. (a) () A survey revealed that 50 people liked
newspaper A, 40 liked newspaper B, 35 liked
both A and B, and IQ did not like either A or

' ‘B. How many persons in all responded to the

" survey?

(i) Suppose a,, a4, a,, ... represent the returns in -

successive years to an investment project,
where a, < 0 and g =4 for il L
nis very large, find an approximate expression

for the internal rate of return.

975 ' 11

SECTION B (®iE @)
(Attempt any 3 questions out of 4)

(AT 3 g W e o)

(a) There is an infinite series given by :

s e

Find the sum of the series for x = 2.5. Also check‘

if this series converges.

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

show that

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

independent.

B0
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(iiy the set {b, ¢} is linearly independent.

(6+4)

(‘q%) ‘-‘l’t%Wm qiaw’aﬁ%:

B (e

(2.5 % forg i @ A T AR s & S

ﬁm%wwmm%{’

(@) w= AR A Al {a,b,c}@ﬂﬁm@vs

"ﬁﬁawﬂw@’t%ﬁﬁa%,sﬁm

(1) “W(Hb,bm,wﬂ%ﬁﬂmm%aﬁa’ ‘

2

(i) @r==a {b, c} Faw @ ¥ @ B

975 : 13

8. (a) Solve for x:

(2 —figd)d = 18R (2 64)? =

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

one should one prefer?

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

~ first payment starting next month.

(ii) Flow of funds Rs. 25 e\'{ery month, for 6

months, starting today. (4+6)
(F) x ® TA R :
(2 — 64)® + 18 (2% — 64)? = 0

(@) wf = 70, o Ra@ T I T AR T
‘ m%aﬁwﬁﬂﬁaﬁmaﬁmtﬁﬁm
& R aRe?

Pal.O.



