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NOTE:— Answers may be written in Hindi or in English;
but the same medium should be used throughout
the paper.
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There are six questions in all. All questions are
compulsory. A simple calculator can be used.

TV ¥ F1 & W & | q9 59 yfqard &
qraror deraeie} F 39FIT 41 S gwar # )

59



Answer any two of the following:

(a) Foreach of the following proposit
a sufficient condition, or both necessary and

(i) A:x=(—64)"7 x€R
Bx=-4
(iii) A: x.y.mdzmthm:diﬂ'u:nipoinuonlplmc.

B: x,y, and z are three different points on 2 circle.

(iv) A: f"(c)=0
B: x = ¢ is a point of inflection.
(b}mwwunyluugimwmedhyﬂ:m:

[(xy):y < andy 2 x7)

(c) (i) Solve (3% — 27)* + 18(3* - 27)* = O for x.

2x35 =9

imsAmdB.MifAhlneccuﬂywﬁm'“

sufficient for B to be true:

& learndu.in

(ii) Find the domain and range of the function f(x) = In(16 - g B

Prefarfory % @ Al @ @ I Ofnd -

2%35 =17

mmnm#mm.uftmaammﬂmamawmm

g vd A 2
(i) A:@aiwsxwdywn wem &)
B: xvd y & by wy &)
(ii) A:x=(~64)"7 xeR
B:x=~4
(iii) A:x,y, Tz 7s wvom W @ wEm-aem g #

B:x,y. vz v® g0 @ dy sem-ormm Ay £
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L.S -7

)5 =17,

us W

(iv) A: f™(c)=0

BZI'E“M'R“'

& learndu.in

(i) S f(x) = In(16 — x) =1 o (domain) T e (range) ST HfdA |

SRR L R LR T S —
{(I-Jf}i}'{ﬁ and y > x?)

(M () x®F (3% - 27) + 18(3* - 27)? = 0 & ¥= AR

2. Answer any four of the following: 4x4=16
(a) Find the limit if it exists:

) lim =3

x—=2 X1+3x-10

- x*-1
@ 3% =

(b) Find y" if the equation x*/? 4 y3/2 = 1 defines y implicitly as a function of x.

() Find the integer roots for the function f(x) = zx* + 2x* +1x - 3.

(d) Draw the graph of f(x + 1) = x? — 3x + 2. Find f(x) and draw its graph in the same
diagram as the one for f(x+1).

(¢) Test for convergence:
(i) the sequence s, = (k/n]q.y; k>0

(i) the series T2, =

Prfaftm F @ 5l Wi & we O 4x4=16
(%) ¥ s A (AR Te sfeee @l B):

(i) lim Infx?-3)

x—32 x143x-10

2.T0.
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3 & quts 3& B s Aol

wwon B

(m) & r(x)=;la+hl+il"‘

{n}f{x-}-‘[).-11-3x+2ﬂhlﬁ!mrf{z]lﬁ e 1 ot Yo Yafas o f(x+ 1)

# arra % ol |
(I}M{W]ﬂmm:

(i) ¥ 3®1 5 = (k/n)mwy: k>0

iy Ty

1. Answer any three of the following: Ix5=15

(a) Gimﬂnﬁmﬁmf{x}nx’-r’—x‘+2:+l,pmvethauheg@hnffhul
slapcnqmlmlmnewbﬂebﬂmx= ~landx=1
(b) Given the function f(x) = 2‘,l'|ndiuinver:ﬁmctiﬂng(:)lnddnw1hegnplwnf

both f(x) and g(x). Also determine the domain and range for both functions.

() Consider functions f(x) = a — bx, g(x) = ¢ — bx,and h(x) = mx (where
a,b,c,m € R). Find the elasticity of f(x) and g(x) with respect to x at the points A
and B, respectively, where A is the point of intersection of /(x) with h(x), and Bis
the point of intersection of g(x) with h(x).

(d) Find all asymptotes for:

My =3

(i) y = xe~™ .



ﬁqﬁﬁuiiﬂh#mm: Ix5=15
| ey (@RS f(x) =2~ x5 - 4 2 1A R R x = 1z =19 fu A v
wmmihhwmul

(®) R0 wwr f(x) = 2% o1 sl wem s el v £(x) T g(x) 1 Yafn e
¥ ol @) son (domain) T IR (range) 9 Pt A |
1) () w& f(x) = a= bx, g(x) = ¢ - bx, 7@ h(x) = mx w frar Afad (a,b,c,m € R) |
e f(x) mn g(x)  x @ wndw, g A @ B o &a wm A, ol A, f(x) ™ g(x)
mMzﬂgtﬂ:B.f{:}ml{:}nnl&dnﬂ;h

() Frefaftrg # wh se=wadt (asymptotes) wm #ift:

) y=X28

1-xd

(i) y=xe™™

4. Answer any three of the following: Ix5=15
Ix5=15 (a) Given the function f(x) = x*/2,
{ has a (i)  Find the Taylor polynomial of degree 2 for f(x) about x = 100.

(i)  Using (i), find an approximate value of (102)*/2,
raphs of (iii)  Find an upper bound for the error of approximation corresponding to the result
obtained in (ii).

u:)Shnw:tu&.eﬁmﬁmf(:)-ﬁﬂnihumlymmdm
(¢) Find numbers a and b such that the graph of the function f(x) = ax® + bx? passes
through the point (-1, 1) and has a point of inflection at x = %

(d) Find a value k* for the constant k. if possible, that will make the function

x-2, xs51
[ = %, x>1

2.T.0.
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continuous everywhere. Also check differentiability at x = 1 when k = k*.

mﬁﬂﬂﬂﬂmm:
1/2 3 fod,

Ix§ =15
(w) 2 mp wE f(x) =X

2 @ learndu.in
mmmmmx-lwﬁmmmﬁl

ﬂm(i}mn\ﬂﬂﬁm.{lm)‘“mqqm-;nmm|
W (i) & v aRT w srafta, wiwes @ 3 @ 1 T W I Aol

(i)
(i)
(ii1)
mﬁhmf{z}=x’+3:+lmwﬂmiﬁltl

(@)
() i @ T4 b v Al Rred Ho f(x) = ax® + bx? = Yarfa &g (-1, 1) A TR o

x = Y yaw At wiads g 9
[u)nﬂmtﬁmkmmk'mmm“ﬂ

7x—12, x<s1
f{z):{h;, x>1

nmmam|x=1nmﬂmmmmk=k'tn

5. Answer any three of the following: 3x§=15

(a) Given the function f(x) = ;!_%,Munyouny about the existence of extreme
point(s) in the interval [3, 6). Classify the extreme poini(s) as local and/or global.
(b) Two managers A and B of a hotel have disagreed about the sale of a rare painting.
Manager A would like to sell up at once whereas manager B is of the view that the
hotel should wait 25 years. Both agree, however, that if the painting is sold 1 years
from now, the revenue received would be:
W(t) = 4e't, (4> 0),
and that the interest rate is 100r% per annum compounded continuously-

i Find ‘
0] the proportional rate of growth of the revenue received W (t).

me to sell the painting.



=i

5=15

“ R €

(dlcﬂiﬁkrﬂ!ﬁmuimfijz!(r:"‘l). -2sx<0
~(x*+1), o0<cx<2

Is there a point on the closed intervaf -2, 2] where f(x) = 07 Explain.

Preafeen & % At i & wo A Ing =15
(%) s (3, 6) w wam f{x)=;';°§tmmam¢m1mwmm!?
mmﬂmxmwiwm.

[u]wmaﬂﬁMAwamimwmmmamimwc:m
Am’mmmawu«gmaﬂmamzsmunmmmamnm
mwmtﬂiﬁwﬂmrmtmh&mmtmmﬁWWM:

W(t)=4e"®, (4>0),
mmmmmulmmﬂtl
() o W(O)R sfvs 3 s AR,

(i) Frs At = et PR A

(iii) uﬁ!mulﬂ%nﬂ!ﬂ&tﬂh&nmm\mnmmnmmm
wifed ?

(q},-ﬁﬂmnmmum:mwmnmmammnm
1mmtnmammﬂmaﬂhlﬂ]rﬂnﬂhﬁhhﬂ&mn#ﬁhumwiﬁnmwﬂu
T Al ol e @1 Y ) 0@ TS B T e S @ g B

241, -25x50 _
{ﬂ]mf(r)={t(x;1+1}. og:gzmmmlm“ml'zvz]wﬁ‘

o fag & ol f(x) = 0 &7 we @)
2 T.0.
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6. Answer Part A OR Part B: 2x3.5=7
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(ii) Solve for the steady state if it exists. Is the time path for y, convergent? Illustrate

Part A

(a) lfJ'; = —3)',_1 + 4, Yo = 1

(i) Solve the difference equation.

the time path through a graph.
(b) Find the area of the region bounded by the curve y? = 4x and the line x = a.
PartB
(a) The initial population of a country is 12.5 x 10°. The birth rate is 0.04, the death rate
is 0.03.i;ud 50;000 migrants arrive in the country each year. Write a difference
equation to represent the given situation and solve it. Does the population converge to
the steady state?
(b) Find the area of the region bounded by the curve y = 7 — x? and the x-axis between
x==land x = 2.
W A @ A B & 9w aferd 2x3.5=
uT A
@)Wy ==3y1+4, yo=1 2:
(i) 3R wftevor &1 g W Ao
(ii) R s & ford e AR ol we oo & 2 am y, &1 w0 oy vy &7 @ T @
i =
(@) 7% y? = 4x W@ Y@ x = a ¥ RR &= @1 Sawa w@ DA
W B
() s 29 # unfvs amrd 12.5 X 10° 8| o= == 0.04 8, 979 =% 0.03 3, 3R welds & 2
ﬁso,ooommﬁmﬁtﬂrﬁmwmmmﬂmmﬁﬁmﬂtm
AT e srwen W FfERw w2

@aEy=7-x*vdx-38 (x=~1 3R x =23 < NHA R &3 = d=wa 7 A
" »
'3100



Join Us For
University Updates

. learndu.in

learndu.in

» |Learn DU

in Learn DU




