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MATHEMATICS PAPER - rr : MTH - 112
Calculus of One Variable

(111102)
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I nslru ctio.s io Ca n didates :

1 Do 1oi w e anyhing on quesnon pdpe/ elceot seat No.2 Gzph o, d.agram shoutd oe dlawr wih rt-e 6rack rnk pen being Lseo
ror writing paper or btack HB pencit.'l qudenis shoutd roie,10 sLppemerrw[ be p-ov.ded.

4 AllqLeslons are compulsory
5 Figures tothe riohi ind caiesiul marks

1. A) Atlempiany.ix ofthe folowinq.
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lii) Every differcnliable funciion is
a) Discontinuous

iv) Forwhich value of c € ( j,.t)ihe

funclion r(x)=x2-1 in I-11
a)|
c)0
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a) nl
c) (n 1)!
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vi) lf y =sin(3x+5)lhsn ys =

a) 243 sin(3x+s) O z3sh(3x+5+;)

c) ,a3sin(3x+s+?) d) None ofthese

8) Attenpt any six of ine following.

i) Denne conlinuity of the tunclion at x ; a.

ii) ls €very conlinuous tuncrion on closed and bounded intervat is

%
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315 ', 31s

c) 5; d) Nons or u'ele

v ) x E+ 5! -7+ ---- rs e,panson of

a) e' b) cosx
c) sinx d) None ot lhese

iii) Oefine monoionic decrcasino function.

iv) Find lhe value of C using L MVT for the tunction f()() = logx in Ii, el.

v) Ity =62x lhen y6 = --*-
vi) lf y=los (ar+b) lien y.= 

-vii) Wile the ex?ansion ot er -

%
viii) Wlile lhe reduction lomula lol Icosnxdx.
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2- AtEmpt any .ix of lh€ iottowing.

I Evaruare [m ]!gg!l
r-o los.sinbx

ii) Discues tte co inuiv of ftx) = I=. tor x + 2

_ 4,totx = zatPoi x=2.

r (x) = !99t9!, x * s is codinuous at x = o. Find r(s).

Sh thar f(x)- x3 -3r2.3x-2ts monoronh increashg funcrion or

v) ln Lasranse's MeanValue theorem ir (r= 2l-7x+10, x€12,sl
Find C.

vD Find nb d;dvarive of y = stn2 x.

vii) lf y = sin 5x. @s 3x ,nd yn .

lirlJ_SEE[fadauin s {ieolelh fo, the tuncton f(x).

.12

ix) Evaluale

3. Athmpt any rour of he fotlcnins.

I

,<x {2i) lf (r) - ----l:------rl. . for x +O i. continuoG at x=O rind t0).tanx, loo o+x)

iD Discuss tts conlinuily of tie rundion

f(x)=L-2 tor O<x<2

.= 2-E. ror x>2atooinlx=2.
x:

ili) Disdrss lllo .pplicability of Rotie,s th€olem for t|e tunctjon
(x)=(x-a)m,(x-b)n in ta, bl, m,;eN.

iv) Discuss the applicabllity of Cauchy's Mean Vatue theor€m ior the
tuncxon (x)=*, s(x) =f int1a.
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v) li y=x3ex find yn.

4, Attempl any three ofthe fottowing.
i) Prove lhat ontinuous runction on ctosed and bounded intervat anains

its bounds.

,,, ,- -, sin 4r[, r(x)=-+ a, rorx>0

= x+4-b,rorx<0
= 1.forx=0.

is continuous alx:0. Find a and b.

,i, erove th* tl. tan rb- Lrn 1a. !44, o o ".o.1 b' 1,az

He"ce showrh"r ;.*. tan-1 3.:+;.
iv) Ir y =a.ms ( log x)+b sin (ro9 x) pmveihal

a) x2y2+xy1+y=0.

b) x,yn+2 +(2n+1)xyn+1 +(n?+j)yn =0
v) Usrng raybistheoren exp€ss he potvnomial

l(') = 2x3 -7r2, x-6 iapowerof(x 2)

5, Altempt any two ofihe fottowing
i) Slareand prove Lagrange's irean VatLeiheorem and lind vatue orc

rf l(r) -2x2 -1Or' 29rn [2. 4.
rD t"rt n@derivative of y= 

- h and using r

find n,h derivative ot v = -a4x+3
iii) Prove rsduclion fomuta for IH dx (n > 1) and show rhat

6in6x -lsin 5r sin3, .]

Ls 3 l

vi) Evaruale 
J sin6 3x dx.
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