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This question paper contains 19 printed pages|

Roll No.
| S. No. of Question Paper : 3547 @
Unique Pabel' Code : 12271102
- Name of the Paper - Mathematical Methods for Economics—I
Name of the Course " B.A. (Hons.) Economics
Semester |
Duration : 3 Hours Maximum Marks : 75

(Write your Roll No. on the top fmmedibre!y on receipt of this question paper.)
Note ‘— Answers may be written either in English or in Hindi;
but the same medium should be used throughout the
paper.
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There are five questions in all.
All questions are compulsory.
A simple calculator can be used.
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( 2 ) :

Answer any two of the following : 2x4=R

(A) Let fx) be a function with domain [-2, 3] and range
[0, 8]. What are the domains and ranges of the following

functions ?
B S(=-1)
(i) 41+ L
(B) The given figure shows the graph of the function :
» = glx) = p* +gx + p.
(.r')‘ Check which of the constants p, ¢ and r are

>0,=0, or < 0.

4
T

-y > x
y=gx)=p> + gx +r

(i) The graph is symmetric about the line x = k.

Find %,
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or Q &> P or P & Q) in case of the following

propositions :

() P : The series Z:Iaﬂ is convergent.

frafafes & 4 el & & SW AGT

(A) WA e 7 fx), TE (domain) [-2, 3] T TR
(range) [0, a]ﬁwwtlﬁﬁﬁf@awﬁ
® @ oTe 9 dfE ¥ 2
D ==l
(i) 4 (=) + 1

® Trafafea fag w67 p = gx) = p2 + gx + 1
w1 @ Tuia ¥ |
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P.q 3, 1 ]
m—m>0,=03¢0%| 2
. 4
A
'—I-x

y=8x) =px* + gx + r
(i) ugsni‘ﬁi'@x=k$mmﬁa(smemc)
T kW HA §E wifsw
© F=fafea w931 g afes fassd (logical
conclusion) t TGN (P > QA Q 5> P AP & Q)
Ad ?ﬂ'ﬁ"l -
) P: O Y 4 SAAHER (convergent) 4

n=] N
L. =0
(i) P:x*2> 16

Y x>
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Answer any three of the following : o

(A) Find the equﬁtions of the tangent lines to the curve

x-—1
= —— nparallel to the line x - 2p = 2.
x+.1

@®) Find the asymptotes of the following functions :

1

(.l-) y:gi:

) > J1+x2

(in Y ree

. : x+l _ px-1
(C) () Evaluate the following limit lim __, :

X
(if) Consider the infinite series

2x) (2xV (2x)
1+ -? . -? + —3— +... .For what values of

+ does the series converge ? Find the sum of the

series if x = 1.2
(D) Approximate the function flx) = x!3 by a Taylor
polynomial of degree 2 at x, = 8. Use it to find an
approximate fvalue of 913, Find an upper bound for the

error of approximation corresponding to the result

obtained.
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i, 3,
A) TH y=— B Wlx -2 =2 P TAARR (parallei) -

x+1
9 T (tangents) H AT A %‘Ql
(B) ﬁ"?ﬁl‘f‘@ﬂ 'ﬁ'ﬁl aﬁ aquﬁh‘f (asymptutas) B

HifeQ  :

1

() y=eie
: V1+x?
(i) y= .
x—1
© » W fim f“':“' F UH A Fif
2 3
(i) = AR 1+(-2-35J+(33£) +(33’£) o T

fam ) « & fr o ¥g 7w A
AT (converge) Bt & ? AR x = 12 A

@ g #: ATRE wW S
D) FE fix) = x!3 W x, = 8 W FME (degree) 2 P
2 AZIZ (Taylor polynomial) ¥ Wf-Tafead
(approximate) HITTY| THHI Wegalr | 93 &I
=z | (approximate value) ST Hifea | 9T
RO % wa wfEeT JfE (ermor of approximation)

%-‘1 S T (upper bond) I T |
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3. Answer any four of the following : 4%5-20
ralle])
|'F~?l'q (A) Graph the function g(x) and check its continuity at
I
x=1] and x = 1.
) 19
2x-1 if x<-1
gx)=4{x*+1 if -1<x<]
3+ 1 2]
- ® O If yJx?+1=log(x+yx?+1) show that :
I
(@) (x‘+l)%+xy—l=0
7
s B
ot (b) (x1+l)-d?+3x‘—h~—+y-0
2 @
(i) Find the point(s) of inflection of the function
2% f(x)=xe7%.
m " - -
© (i) Let f be twice differentiable on [0, 2], show that
|
if f0) = 0, f1) = 2, A2) = 4, then there is an
- f0) = 0, A
tion) x € (0, 2) such that /"(x) = 0.

(i) Graph the function y = [x* - 1.



(D) () Find the expression for elasticity of @ - 1l=¥:1881s [IR13

in terms of E, and E o the elasticities of f{x) ang

g(x) wrt x respectively.

(i) Prove that f(x)=eY* -3 has a unique solution

in the interval (1, 4).

(E) (a) Suppose that the interest rate '»' such that the
present value of receiving Rs. A, in f, years
from now is the same as receiving Rs. A, in ¢,
years from now, given that t, > f,. Assuming

|
interest is compounded annually :

() Show that A, > A,

(i) Show that the present value of receiving
Rs. A,, (t, + k) years from now is equal to
the present value of receiving Rs. A‘I, (t, +4)
years from now.

(b) The equation 3xe®? —2y=3x2+ y? defines y as
a differentiable function of x about the point

(x, ¥) = (1, 0). What is the lincar approximation

to y about x?
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(A) THET glx) H @ FAEY qAYT THHRI x = |
x = -1 W Had (continuity) %ﬁ e wHifae

[2x-1 if x<-1

g(x)=4x?+1 if-1sx<l

Lx+lifx:>l

® O R x4+ =log (x + Vx2 +1), q, @ ZyIsy
R

(@) (x? +I)%+xy ~1=0

2
(b) (x1+l)%r~{—+31%+y=0

() B f(x)=xe>. B A fAFAH (points of
inflection) &1 WA HITIC |
© (» W= s s, 2] W A IR EFAA
(differentiable) &1 ‘¥z f& afk go0) = o,
AN =2,/ =4 T QW xye (0,2) T
foe faQ fx) = 0 |

(i) Ty = 2 - 1| F INE@ AR
P.T.O.
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( 10 )

(D). ) hx) = MW H = (elasticity) 9 fx) q 2(x)
F x & TUY wrE, whe- E,TE, % W
H W& A Hif
@ fog FC &F f-ei3 1 s
(I, ) § & SMEHT (unique) & 2 4
€ (@ W9 &g fFr a8 =i @ ¥ o w
W@ L H oWw A AR A, T &
T F 0T TET (present value) 378
(, T8 H U B A A, E W o
F GIH YT W ¥, W 4, >
7 7 g owe § aftE s
(Compounded annually) Bl & :
() <wisE fF A, > A
(n)arfsqﬁm@(@*-k)ﬂﬁm
W A A, T H AGAH g I A
( +h a9 § w@ B AR A E P
af9A qeg B aueR el
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(b) FHIEHI 3xe®’ -2y =3x2+y?, y ﬁi
(x,») = (1,0) % HAH-IH x F FFeHE For
% ®9 ¥ uftwfom w@ 21, @1 .8
IH-919 1@ra [f=H27 (linear approximation)
| g ?

4 Answer any two of the following : 247.5=15
(A) () For flx) = 3x(x + 4)*3 find the global extreme

points on the interval [-5, —1].

(i) 1If fis a one-to-one twice differentiable function

S "(g(x))
(f'(g(x)?* "

with inverse g show that &'(X)=-

Show that if f is increasing and concave its inverse

IS convex.

(B) () Show that the function fx) = ax® + bx + ¢ is
concave if @ < 0 and convex if @ > 0 without

using derivatives.

el_r

(i) Let f(x)=

dre’ Find the intervals on which

the function is increasing and/or decreasing.
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A (]
The curve C, passes through the oW learndu.in

x-y plane and its gradient is given by

dy _ it e . :
Ex-—x(l-xz)e . Find its stationary points and

classify them as maximum or minimum points.

A coin and stamp dealer estimates that the value
of V(1) of his collection (in lakhs of rupees)

increases over time according to the following :
function V(1) = 1000eV7 - If rate of interest is 8%
compounded annually, find optimal time ¢* for the
coin and stamp dealer to sell his collection such
that the present value of the collection is
maximised (second order condition for optimum

need not be verified). How does a change in the

: : ¥
discount rate change the optimal time [ ?
33
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A) () Ax) = Inx + 428 G IR [-5, 1) § A

(B)

©

(i)

0

(i)

()

(global) T I (extreme points) I HITY |

afg i 11$'.'ﬁ—@ (one-to-one), g 9
FFFHEAE B % forme 9fae™ (inverse)

___S"(gx)
g ¥, @ =R £ ) !

w & 3 fmﬁ (increasing) A9l 3HFqA
(concave) % | L E gfaer 39 (convex)
4

fa saFesi ®1 TeEd & qunsy f& wer
_ﬂx)=ax2;+bx+cm%'qﬁaﬁﬂﬂm
I ' afg a > 0.

ix

: e
A #ifse & )=
Fifae fS99 98 weH FEHH  (increasing)

| 94 H=0e ¥

C qIY/FYAT FEHA (decreasing) T

% C, x-y THaa H o fag (origin) ¥ TR
. Qi_: - Z)E—xz%l
¥ T TH A (gradient) —-=¥(1 -

38 P.T.O.
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El'ﬁ‘rﬁmmm3'?\":‘"‘FEIQ(l'ﬂa:a:imun*x]zi'l'|=-|'|:i=rg
(minimum) ¥ ®9 H THhd  Hife |
i) Toaml 7 =% foFdl @ W =R &

FFeA ¢ fh 9% TR F 9= V() (v

[t
Va

TG H) 99 % 99 e V(©) = 1000e
% FIER dgal ¥ 4R =W W 8% ¥,
gt =wgfe & @9, @ 3@ =AU #

felu 3 TUR H =9 FT T=AH (optimal)

FH F VA P TAMGd HA HI AEIIRA
T ®) ‘@@ T T (discount rate)ﬁ uftad
TGN Y o~ # fHg yHR URafda HAl

t 2

34



..

Answer any four of the following : #learndu.in

(A) .() Show that for any fwo n * n matrices A and
B, tr(AB) = tr(BA), where tr(A) denotes the trace

of a n x n matrix A.

(i) Find the rank of the following matrix for all values

of the parameter A :

i 3 4
Y 5 14
@ A -6

B) () Solve the following system of equations :
X-Y+2=0
X+2Y-2Z=0
2X + Y+3Z =0

(f) What are degrees of freedom ? Determine the
number of degrees of freedom of the above system

of equations.

34
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(D)

Given that {#, v, w} is a linearly independ A learndu.in

vectors in some vector space V, prove that :
() the set {u, v} is lrinearly independent.
(i) the set {u, u + v} is linearly independent.
(7if) the set {# + v, v + w} is linearly independent.
Consider the following system of equations :

-mx + y = b,

“mpx +y = b,

()  Prove that if m, m,, then the system of equations

has exactly one solution. Find the solution.

(i) Suppose that m, = m,. Then under what conditions

will the system of equations be consistent ?

()  Let v be any vector of length 3. Let A = (v, 2v, 3v)
be the 3 x 3 matrix with columns v, 2v, 3v. Prove

that A is singular.

(i) Find equation of the line formed at intersections

of the two planes

X =35Y +3Z=1] and -3X + 2Y - 2Z = 7.
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A) W%wanxnmﬁkﬁﬁgﬁ,
tr(AB) = tr(BA), T8I tr(A), n x n HfeFT A &

29 (trace) H HHd HL@ o

(i) 9T (parameter) A T H‘ﬁﬁ%ﬁﬁ""‘l’f\ﬂﬁﬁﬂ
Ao F P (rank) T FIoT

Iy 32 4 )
¥ & T
h‘2 A -6

X-Y+2Z=0
X+2Y <Z =)
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(i) =HaA H—ﬁfd?ﬁ (degrees of freedom) -
e learndu.in
¥ 7 IV gl o T ;

S g Fd R

© qﬁwmﬁ%ﬁ{u,mw}mw
FHfe (vector space) V § Yewa: @A (linearly .

independent) '-Hﬁ?ﬁ (vectors) el Teh HH=HY % ol
fag =ifse &

() TIEE {(u, v} fewa: @A B
iy TESEE {u, u + v) fawa: @a= T
(i) TS {u + v, v + w} HEwd: =@ €
) Frefefen wiwo fewm T fER Fif
“mx + y = b

-myx +y = b
() TG B A my o omy, A EEE
= &% U v ¥) T@ T A FE B



(i) mﬁﬁq&’"l =’"2aﬁ'_'f '

()

(i)

¢t B )

& learndu.in

U GHIEHLOT frwma o (consistent) ' 2

uA wifee &y, T 3 @ HE ke §)
o e fF A = (v, 2v, ) T 3 x 3 Hiaw
%mmv,Zv,3v%lmmﬁ?

A fa&&or  (singular) T

guael X - SY + 3Z = 11 @ 3X + 2Y
97 = 7% YfaeRA (intersection) T fAfHa
Yar %1 OHiE | Hifed |
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