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Annual Examination, 2O2O

B.Sc. Part II
MATHEMATICS

Paper I
(Advanced Calculus)

Time:3Hours] I MAXIMUM MARKS : 5O

fta : uus'e1'aqfrsrFR sl dqr enfr-fld tr s€gfl{-
gkdT * qerq ys q{ tdqr qr} r u,rs ,d, dg
sf,frq rrr{ trl fir rqog'{'fr{ BTiq yq-r q-r tr

Note : Section A' rs Objectiue tgpe and- is compuLsory. It
should be usrttten on tlw Jirst page oJ Anstuer-
book. Section B' is Short ctnswer tgpe ancl Sectton
'C' is lnng ansuser tgpe.

t3[ug'et' (Section,A')

agffiauw
(Multiple Choice euestions)

lx lO= 1O

Choose the correct answer :

l. 3rJs-q {1, -1, 1, _ r, ....} 4-r 2oqiq( t_
(et) r (q) - r' (q) o (() *.
2oth term of the sequence {1, - 1, I, - l, ....} is :

(d) -.
P.T.O.

vfr srr EIf{q-

(a) I (b) -t (c)O
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-2n2. lim o": 
Ef qH L

n-+o It * 5

(et) o (q) t (€) 2 (q) -.

Vatue of lim ia ," 
'n-+on+5

(a) o (b) 1 (c) 2 (d) -.
3. qqq(t-flx) = (1 + lr/',x= Oqt{iil(d,dXO) mt

qH TITL

(er) o (e) e (q) : (q) r.

If function -flx) - (1 + x)r/*, is continuous at

x = O, then value offlO) is :

(a) o tb) e (d : (d) 1.

4. stFT Jt*l=! t-x
(sT) qnsqn (q) AsqH

(q) enq{ (E) r+iit +ti reT t

Function /(x1=I i" 'x
(a) Increasing (b) Decreasing

(c) Constant (d) None of these.

G-49-2o
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s. utrq f@,u)= tar-l(*) * qrd t rL

(er)r (q)o (e)z (<)_r.

The degree of the function J@,0=,."-, (1)
is:

(a)1 (b)o (c)2 (d) -1.

6. qfr u="irf ,ilq *+ *r* orqnL
A' 0x "0g rr!\

(er) , (q) zu (e) o (<) r.

If u = sin{, then value of x4+g9 is :a 0x -09---
(a) u h) 2u (c) o (d) t.

z. t*'S qn *'Tfin'*q + fq€qq d +.6t t_
1e1; erqffiq (e; qsq,

(q) +ffi (<) E{t t *ti reT r

The locus of the center of the curvature of any
curve is called :

(a) Envelope (b) Cunrature

(c) Evolute (d) None of these.

G-49-2O p.r.o.
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8. qti td€ (a, b)gfi'stn -fix, u) q-t qelu tq€ d'n

qR-
(e{) rt- s2 = O (q) 't- s2 < O

(q) rt-s2>0 (q) r=s=t=O'

Any point (a, b) of a function-'flx' g) is a saddle

point if :

(a) d-s2=O O) tt-s2(0

(c)rt-s2>O (d)r=s=t=O'

e. Effilfrj 6r qH t-
(q) B (n, 1) (e) F (n, I - n)

(q) P (n,r-2n) (<) P(1 -n'1+ n)'

Value of lnfir - n1 is : '

(a)F(n, 1) b)F(n'1-n)
(c)P(n, |,2n) (d)P(I -n'1+n)'

10. 
[_} 

*qnt-

(3r) n (q) G (q) ; (t) \E'

-tTValue of l7 
is :

(a) r tu)G @); (d E
G-49-2O :'
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qug'E[' (Section ,8,)

ag'uzi?q rf+ 3xE=tS
(Short Artsuter TApe euestion_s)

ta-eql qfq q{q erffi t r

Note : AlLthefiue questtons are compubory.

l. FqFrfuH ffi Ei 3Tfq{il-Rf,r sr rfrq{uT q"rtqq-

.111 tl*=t *-+....+-+-...3572n+l
Test the convergence of the following series :

,rtI Il*=*-*-+....*:*....
3572n+l

sTqqt / Or

wrkq f*.- hm nrl^ = t.
n-+a

Show that : ]3gnt/" = t.

2. fse+tfqqfo'qen-flx) = I ,l,x= orr{iilf,t,
t+a x = O y{ er+orfrq rcT tr
Prove that the function flx) = | x I is continuous
at x = O, but not differentiable at x = O.

G-49-20 P.T.O.
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3Ift{I / Or

ffii{q fm qfi tul Frrqt"t qtg q+. fdqq
srFr tm tr
Show that the derivative of an even function is
always an odd function.

s. wriqq fm q'cr

I .1-
J@,0= l*"*;', s[ (x'u) * (o'o)

I O , qq(x,U)=(O,O)

WfqE (o, o) w riro t r

Show that the function

J{x,al- {*""t1' when (x'a)* (o'o)

I O , when(x,Al=(O,O)

is continuous at the origin (0, 0).

ePrqt / Or

tr u, * *r u irl nqrfrq sd{ t, fr

"* * a=o'u = (n _ r)9" .ox- c ox

G-49-2o^
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If u is a homogeneous function of nth degree of
x and y, then

Ozu O2u -- Oux---=+U* =(n-I)^ .)xo - 0x0g '0x

4. qqtflur I sin a + a2 cos cr, = a2 t FrFlTd TfigE
+ ei-qr€)q fl grfrm{ur ild sitqq, qd o qrqf, t r

Find the equation of the envelopes of the family
of curves / sin a + f cos o = e.2, where cr is
parameter.

qq-qt / Or

I?q,FT Lt = x2 + A2 +? *? * gn-qg qI fitTB qfflxa
ol qn qifqq 

r

Find the maximum or minimum value of the

function u = x2 + U2 +? *? .xa

s. fs6o,t- g(m,n)= ['#*.

Provethat: P(m,n)= f ,*--],='d*.' { (l+x)-*^

G-49-2U. P.T.O.
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sTerqt / Or

q-{ f,i-d s.t- [ f f ery dxdu dz.

Find the vlaue.f I E t"* dxdydz.

qug'E' (Section 'C')

fldraftarw ExE=25

(Long Anstoer Tgpe puestions)

ta-q$ qfq yrq ertrqr4 t r

Note : ALL thefiue questions are compubory.

r . v++, qilrfr er{mq vR-{6 ttm t qrt {sm r ffiq se
rcTtr

Every Cauchy sequence is bounded but the

converse is not trre.

eTeFil / Or

ild*tfdqtu M
22x2 33x3 4axa** 2r * s! * a +""'x>u

s{irurfr t qr srrsrfr ?

G-49-2o



tgl
Find the series

**rr*, * rrr, *ln*n21 3! 4l *""'x>o
is convergent or divergent.

2. Ee;I-fl, = tan x*. fuq td yiq q-r setrqq qltqq,
vti'o <x<n.
Veritz Rolle's theorem for the functionfix) = tan
x,whereO<xczr.

3TrcTI / Or

+{fr * qqqrq etq t E sT qrq b, bttf faq6u
q-ffif + tdq srd stfqq-

-flx)= 4.i(fi=qx.
By the Cauchy's Mean Value theorem find the
value of ( in la, bl for the following functions :

-fld = 4, O(l = {x.

s. .rR ,, = log ++, fr eil-{d{ y-qq t fiq-d 6tfqqx+a
-c.- 0u 0u'

ox 0a

If u = bg#' then prove that by the Euler's

theorem *y+ y9 = B.ox da

G-49-2O pir.o.
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3{Wfi / Or

fr yr = cos xr, Uz= sin x1 cos x, *< Us = siri Xr

sin .rq cos X3 a, fr fir€ +-rfqq fm.-

a(Ut,az,A3):= _sin3 x, sin2 x, sinx..
6(xr,x2,x3)

If Ur - cos xl , U2 = sin x1 cos )b and U3 = sitl xl

sin.rr2 cos x3, then Prove that :

o-_!h,az,a)- 
= -sin3 xl sin2 x, sinx..

d(xr,x2,xg)

4. ETI{ u= * + a2 + z2 mIftFBqFI f,lilqifq.q, qd'

RqTqq1t"r+bg+cz=p.

Find the minimum value of the function u = *
+ A2 + 22, where given ax + bg + cz = P.

3TftlT / Or

q?H u= xaz6r gEE qrq drd fr1Frq qR , + a +

z= l.

Find the maximum

xgz,lfx+alz=L.
value of the function u =

-;- D

s. f f,"- 
u- 

laz - x2 -u2 da dx

G-49-2o
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Find the varue of f f 
f ,F= -7ctudx.

3lW{T / Or

trqFolga sEil-m"T qI fr-q q<Ff,q-

E" r;;;"J(x' v) dx du'

Change the order of integration of the follorving

inte$ral :

E" f; ,;,r&,a)dx da.

OOOQOcOOOOO

G-49-2o 1 1/35O


