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Instructions for Candidates

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

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

3. Thsre are 3 sections in all and all sections a:
compulsory.

4. All parts of a cuestion must be znswered together
3. Use of simple calculator is allowed.

6. PwD marked questions are alternatives to he attempred
only by PwD students.
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Section A (WS )
Attempi any Four (10%4=40)
fr wR yIA #T FER AT !

(a) For the following function
f(x) = In(4 — x?)
(i) Find the Domain

(ii) Find the Asymptotes
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(iv) At what time is the population rising most

rapidly.

(b) The initial value of a rare diamond is given as

F(1)=25000(1.75)"

If the rate of interest is compounded continuously
and is 7%, how long should the painting be held?
(5+5)
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3
Frafofem wem & R |
g 3 (b) Given g(2) = —4 and g/(x) = (%2 +5) for aif 4.
(X)“ x“—xz +1 use linear approximation to estimate 2(2.05).
RuiRa #ifsw - (545)
(F) 3 oot B R o w7 w1 200 @ 2 () i wom & fog
(@) wria SR sk ffte & fig Al fx) = In(4 - x2)
(i) T T e |
(1) Maw e sk Pt w1 Ty TG

(i) e ¥ w1 o |
13." (a) The population of a country grows according to ) :

the following function of time, t;

(@) B g(2) = -4 sk gigx) (x*-5) @

& forgi WW%W?MH%WWMW
P(t) = " i‘a‘ FIRT £(2.05) )
(i) Find dP/dt when t=0. 2. (a) Find the limit

(i) Find the proportional rate of growth of the

: 2
population. xll_l;l;(‘( ln(l _Kﬂ

(iii) Show that the population has a limiting value

Is the function continuous everywl

iere?
and find its value.
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[;g}-l for x<2

(b) Let Hx}:’]x:JrB' for x=2

Find the inverse of f. (5+5)

(=) Spn TOE e

(@) Let f(x)=

(a) Check the convergence of the following:

VX
; ° B
(1) Zk=(}b(l+ 100) o

o {03
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(=) om:lnqux)%ﬁmaﬁﬁﬁré‘maﬁmaﬁﬁm
e W@ In(1.1) IR R,(x) & fore @ G =
s T @ feg e

(@) =g & we f(x) = x|x| (0,0) W T Raed &g
3 A £(0) Ao 8 2 @RE T

(33)(1/5)

12. For the following function (10)

' 3
f(x)=——F
( ) gt g? 4§l
Determine :

(a) The intervals for which the function is increasing/

decreasing.
(b) Find the points of local maxima and minima.

(c) Find the global maxima and minima.

F.T0.
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(@) 3R £ 3K g [a, b], ¥ Pew wem ¥ R R f(a) >
g(a) R f(b) < g(b), (a, b) & MR ¢ & sftae
ﬁﬁmﬁaﬁﬁfﬁﬁ fle) = g(e) 1

Section C (wE )

Attempt any Two (10x2=20)
R | @1 sew I

1. (a) Find the third degree taylor formula for In(1 + X)
at 0. Use this to approximate In(1.1). Estimate the

upper bound to the error R;(x).

(b) Show that the function f(x) = x|x| has an inflection
point at (0,0) but f"(0) does not exist. Draw the
graph. (5+5)

*For PWD-

(b) Use linear approximation to estimate the value of

the given quantity

(33)155)

391 3
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(b) Solve the following Inequality

(@) Let A =(x xeR | < 1Y and B = {x: x e R

|x—1| 2 1} where R is real numbers, If A I
= R - D, then find set D.
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(by Draw the graph of f(x) = In|x — 2| from the graph

of f(x) = Inx|
tor PWD-

(b) For the following function, compute the derivative

and the derivative of the inverse function :

f(x) = e (5+5)

(=) A A= (x: xeR, |x| <1} B = {xi xeR,
1] > 1} et R awefas @ew €, AfF A UB =
R — D.® D 7\ HiE 1

(@) fix) = injx| GEfeA ) f(x)-: Injx — 2| @ @
AW
ey & Y -

(@) Frfefan wa & @, = FAT B G AR
gl S T eI :

f(x) = Pt
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(@) =E Fgwer wmn @ e @ A ¢ ad e g A

I F TGE B

() = 40 - —— R
t+2
<a TR W I e @ e fsesw @ swEm
Hfe fes 30 seEm X gfe B R 6 wEEI

10. (a) Show that the tangent to the curve y = x? at any
point meets the curve again at point z where the

slope is four times the slope at (c, ¢?).

(b) If f and g are continuous functions in [a, b] such
that f(a) > g(a) and f(b) < g(b). Prove the existence

of ¢ within (a, b) such that £(c) = g(c).
(5+5)

(@) e B y = A e Bl W Rz )

aF ¥ fiw ¥ Ried € w80 wEuEn (c, ¢) W WU

WR T B
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(@) o 3R p wEmst & T 9 B o we 27

f(x) = axePx

e a9 ® £f(2) = 1.
9. (a) Let a and B be positive constants. Find
1—(I+ xm)H13
lim
x—0" X

(b) It is estimated that t years from now the population
of a certain town will be

F(t) = 40 - ti" million.

=

Use differentials to estimate the amount by which
population will increase during the next 6 months,
(5+5)

(®) AT R oo o B e R 31 e it

ED
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5. (a) (i) Ifxis restricted by the condition 0 < x -

Find the range that ¥ can take, given
F=m= 1)

(i) Show that f(x) = 20x — ¢ has exactly one

real root,

(b) (i) Show that if p-! exists then it s unigue.
(i) Discuss the continuity O] + % — 1 i the

irterval [-1,2] (5+5

(F) (i)uﬁxﬁ0<x<23ﬁﬁqﬁﬁgﬁﬂﬁﬁmm
é,a}ﬁ#ﬁmaﬁmﬁﬁyﬁm%

Y= — 1P

(ii) Show that ¥k 7 ¥ Freafye: TR A iy
20x — e ) Y |

(@) (i)uﬁF—’wﬁrﬁé,ﬁmﬂa%gﬁmi

() [L2] % oot@ & (x| + x - 1| & Fregen o
= g
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(a) Solve for x

[z + &) = [In(x + e)?2 = In(x+¢) — 4

(b} Suppose we know that f(x) is continuous and
differentiable on the interval [-3.4], that f(-3)=7
and that f'({ x) < _17. What is the largest possible

value for f(4)? {(5+5)

(=) = Y X

[In(x + e:)t]3 — [In(x + e)?]? = In(x te) - 4

(w) e b B o e F A0 sgwe [-3,4],
w R ar P 2, B O£(3) = 7 I 98
(%) < —17 B f(4)maa%agrwmw%?

Section B (WE @)
Attempt any Three (10%3=30)

frdf dR BT IR Ao |

{a) Does f have 2 Jocal maxima/minima? Is it global?
Is f differentiable at 0. Identify the cusp

f(x)=xE (2x+5)

av1

9

(b) Show that Ax = e* has 2 solutions whene < A <o,
(5-+5)

(%) =@ f & TR g Shaw o e 37w @
 Afmm 27 £ 0 W B B TR & e
2

f(x)=x3 (2x+5)

(=) ST e<A<o BT 2R Ax=e* ® W TA & A
T '

(a) Find Elasticity of y with respect to x when f is
given by

3y? + 3x% = 2

“(b) For what values of the numbers o and B does the

function
f(x) = axe Bx

have the maximum value f(2) = 1. (5+5)

(@) x & T ¥ y R A9 A9 HA @ W S
far v 2

X3y3 4 éxii — 2
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