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Instructions for Candidates

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

2. There are six questions in all.

3. All questions are compulsory.

4. Use of simple calculator is allowed.

5. All parts of a question should be answered together.

6. Answers may be written either in English or in Hindi; but the same medium should
be used throughout the paper.
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l.  Answer any two of the following :

(2%4=8)
(a) (1) Solve for x when :
3x+2 52— x
x-1

(i) Given sets A, B, C, prove or disprove :
(AABNC) = (A\B) U (A\C)

(b) (1) Find the domain of the function ;

o)

@) Isx>-3a necessary condition for 2x + 6 >4 9

(c) (i) Draw the graph of y = —(x — 1)1 using the graph of y = x5,

() If f(x) =‘,xi—-1 and g(k) = \/;/L:I , Is f(x) = g(x) ? Why or why

not ?
ﬁw@rf%ﬁﬁ‘%%’a}%m‘aﬁm:
(F) @) x fw =9 i

3x+2
x-1

>2-x

(ﬁ)ﬁqwﬁaWA,B,C,%gﬁwh%aﬁﬁaaﬁmmm
e <R .

(A\BNC) = (A\B) U (A\C)
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(@) () F=fafaa waT &1 W@ (domain) A HIQ

ool

(i) FM2x+6>24 D 0 81 & fog x>-3 & IEwaE 7@ 27

(F@@ Hy=x"F T & WEAAM Ay = —(x—1)* & JN@ TG |

(i) af f(x) = ,/ v g(x) =—— z?ramf(x)=g(x)?mfrmaw‘1
2. Answer any four of the following : : (4x4=16)
(a) (1) Let n be a positive integer. Show that there is a number ¢ between 0

and x such that
(Lx) -1 n(1+c)"™
X

(i) Use part (1) to evaluate

fim (1+x)n~1

x—0 X

(b) Find the quadratic approximation of f(x) = In(1 + x) around x = 0 and find
the Lagrange bound on absolute error when {x| < 0.1.

(c) Perform test for convergence for the following :

o 20° |°
0 {(—1) n;‘;l}

42n—l
(ll) Z 33n+|

n=l

PT.O.
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(d) (i) Given f(x) = Injg(x)i, find f' in terms of g'.

2
(i) Find lim( X ——1—)

- x—1 Inx

(e) Suppose fand g are differentiable functions of x. Express EL (f + g) in terms
of El (f) and El (g) where El denotes elasticity.

o ¥ ¥ Rl oR & I R :
(%) () 99 @AY n TF germie 2 1 TEieg 0 o x & WA v W& wen
c Rgaw ot 2 f:

____(l+x) - = n(1+c)““l
X

(i) W (i) 9 wEEa @ Pekfag @ 9w s Sl

lim (1+x) -1
x~0 X

(@) x =0 W f(x) = In(1 + x) T g =T (quadratic approximation)
Wi Y 7 IR |x| < 0.1 & N aFweT Pl IR N M (Lagrange)
o s il

(w) Feafofae = aftmmr 3g wOaor SR :

.

2

Q {(-1)" —

L) 42n-l
@ X FEry

n=|
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(®) (@ g AR A AR, IR f(x) = Injgx).

(ii) lim( x —L) Ft T AR

x-1 Inx

() o AR £9 g, x D JaweFia e 2 1 EL (f+ g) FEL () T El (g) & T
¥ wod SIflg W&t Bl @ o et e 2

3. Answer any three of the following : (3x5=15)
(a) For each of the following functions prove that the inverse exists :
@ fx)=3+x+e¢*
(i) g(xy=In(x + 3)

Find (f') at 4 and (g')’ at 0.

(b) Find on the part of the rectangular hyperbola xy = 4 in positive quadrant
the point which is nearest to the origin 0 and show that the shortest

distance is perpendicular to the tangent at this point. What is the shortest
distance ?

(c) (i) Find vertical and horizontal asymptote, if ‘ény,- of the function

f(x)= 3x-2

(x+l)2 (x-2)°

. +5
(i) Find ‘a’ and ‘b’ that will guarantee that the graph of f(x)= :x b

—-bx

will have a vertical asymptote at x = 5 and horizontal asymptote at

=-3.

PT.O.
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-2x if x <1

@ " f(x)z{&—3 if x>1

Sketch the graph of f. Also, comment on the continuity and differentiability
- of the function f(x) at x = 1.

ffefas A ¥ Bl @9 @ s IR

() P ¥ ¥ 7% wo 3g Rg O B aRew weer e 2
@) fx) =3 +x + e
(i) g(x) = In(x + 3)
4 R (f1) q91 0 W (g’ T R |

(ﬁ)mmﬁmxy=4%mma§2ﬁﬂﬁﬁmammagﬁgm
ﬁm@ﬁaq\aﬁgoﬁm%wwﬁw%wwaﬁmﬁg
W W ® wEI 2 e g T 27

3x-2
(x+1)2 (x-2)

and horizontal asymptote) @ HfoY, Al A 8

(1) @ v f(x)= & fore Seater 7 @ seaeafdfEr (vertical

() 9 AR ‘a7 e b’ A R e £(x) = 2 e

F X =5 W U FTER Fd & 9 y=-3 ST st a2 |

-2x if x <1
e f(x)=
) (x) {&—3 if x 21
af%mmaﬁﬁwaﬁﬁmm#f(x)aﬁx=lmmamm
w ot f A
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4.

Answer any three of the following : (3x5=15)

(a) How long will it take for a sum of money M, to double if it is invested at

an annual rate of interest r100% compounded (i) quarterly and (ii)
continuously.

(b) Suppose you inherit a piece of land in a remote village whose market value

in Rupees, t years from now is estimated to be v(t) = 50,000 " . If the
prevailing interest rate remains constant at 10% compounded continuously,
when will it be most advantageous for you to sell the land ?

(¢) Find the elasticity of y with respect to x for the function y = x*e™**.. Show
that elasticity decreases with x if b> 0.

(d) Find the intervals where the function f(x) = x% * is increasing and
decreasing.

frafofeg ¥ @ 7l A9 & I AR

(=) o R T M, B G B N R R Al 9@ = @ aifiE R r100%
w FRfie B Wi o T W awele = -Perer e (i) IR (i) w6
AN

(@) 7 iR & mqqﬁqmapﬁﬁaﬁwimﬁmaﬁﬁw%,mm

SR AT J A t 7 T v(t) = 50,000 " F 1 AR vl = W 10% (IS
g @A) W R w2, q A o T yEue e A gt A
B ?

(1) T y = xe o 3 y B x B AW A A AR 1 T B AR b> 0
7% O x ¥ gf D T T AN 2 |

(7) A Iraow T ARQ R Ber f(x) = x’e” q&9F (increasing) ¥ WA
(decreasing) # 1

PT.O.
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5. Answer any three of the following : (3x5=15)

(a) Find the absolute maximum and minimum values of f(x) = 2x* — 15x? + 36

on the interval {1, 5] and determine where these values occur.
(b) Let f be defined for all x by f(x) = (x? — 1)??
(1) Compute f'(x) and f"(x).

(i) Find the local extreme points, points of inflection and cusp of f.

(c) A quadratic profit function n(x) = ax? + bx + ¢, where x is output, is used

to reflect the following assumptions :
(1) When x = 0, profits are negative.
(i) The profit function is strictly concave.
(ii)) The maximum profits occur at output level x* > 0.

What restrictions need to be placed on values of the constants a, b and ¢

in order to fulfil the above mentioned assumptions.

(d) Draw the graph and investigate the following functions for local extreme

points.

® £(x)= {“x; X<

x+5; x20

x*+3; x#0
- o f = 2
@ f(x) {4; =0

fFrfafae 9 3 7l 9 @ s M

(F) =& [1, 519 f(x) = 2x* - 15x? + 36 & Fuw: Svwuaw 7 BFGw a9 79
FIRW, T w9 Fw F ¥ a9 w5 W B T
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(@) w= s e £ o XY f(x) = (x2- 1) D g o 21
@) F(x)y9 f'(x) A R |

(i) f® ©Fa = fag, Me-@=< (points of inflection) ¥ T=mr-farg
(cusp) 7= R | '

(n)w?ﬁqﬁ'ﬁumWn(x)=ax2‘+bx+c,ﬁﬁxW%,aﬁﬁ‘qﬁﬁaﬂ
TAAR H IR Y ¥ S@m B w2

(i)aax=0?ﬁwm(negative)§l
(i) I %o geaa: sEdd 2
(iﬁ)mma&wwm%Wx*>owmﬁméa

aqﬂaamaﬁaﬁa@zm%%gﬁwﬁﬁa,bandc%ﬁwwuﬁw
WY I =Ry ?

(u)ﬁw%ﬁaam%iaﬁamaﬁmaﬁmumﬁgﬁ%gﬁa
FY :

W) £(x)= {—x; X<

x+5; x20

x*+3; x#0
v f = 2
@ £(x) {4; x=0

6. Answer all the questions : (2x3=6)

(@) Find the consumption function C(Y) when the marginal propensity to consume

(MPC) function is given by :

MPC—d—C“O4+O'1 d C(Y=100) = 50
=y -0 ﬁan ( ) .
OR

PTO.
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Evaluate the following :

0l mme

tn(x)

(i) = J (t2’3+9)dt

2

(b) Solve the difference equation X, =—=3x_, + 4 and determine if the solution
path is convergent or not.

fFfafag ¥ ¥ @it & W AR
(=) 2R I A S ST (MPC) we
MPC——dE"O 01 =100) =
= Iy 4+—ﬁWC(Y—10)—50
B WA I G C(Y) TE T |
OR

=il =1 s AR :

0 algme

d " 23
(ii) = _!(t +9)dt
(@) R AR x = ~3x_ + 4 F B A AQ vd FuiRa R F e
99 IR (convergent) & rar W |

(300)
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