
B.Sc, Part-I (Scmester-I) Examination

]!lATIIEMA'ITCS

(Diffcrcntial & Intcgral Calculus)

Paper-II
Time : Tkee Iloursl

Notc:-(1) Qucstion No. I is compulsorl,. Attempr oncc

(2) Attenrpt ONE question lrom each unit.

l. Choosc the corrcct allematives (l mark cach) :

(D
_. stn x

ThE val'rc of lrm 

- 
is

(a) o

(c) -
(ii) Ify = c-2*, thcn yrL is

(a) 2" eI
(c) -2'r e"

(iii) The serics :

xlx -+3!
+( l)

(b)

(d)

I

None of these

(b)

(d)

2r e2x

None of these
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[Maximum N{arks : 60

l0

xJo x

..2n-l

(2n -l)!
is the expansion of fulrclion :

(a) sin x (b) sinh x

(c) cos x (d) cosh x

(iv) lx xo l< 5 represents :

(a) x,,-6<x<xr+5 (b) xo+6<x<xo-6

(c) xo -6 < x < xo +6 (d) xo -6<x< xo +ii

(v) If f be diffcrentiable on (a, b) and f(x) : 0, v x e [a, b], then f(x) is :

(a) Monotonic increasing in [a, b] (b) Monotonic decreasing in [a, b]

(c) Consrant in [a, b] (d) Nonc of these

(vi) For (x) = x'?; in [l, 3] thcn the value of'C' by Lagrange's mean value theorem is

(a)
6

13
(b) 2

(c) o
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(d) I

(conrd.)I



(vii)'lhc area boundcd br thc,iurvc )i = g(y); y'a\is and,v = a. I = b is

(a) (h)

(c) Glr
dv

(viii) Thc functions f and g bc :

(i) continuous in [a- b]

(ii) derivable in (a, b) an'l

(iii) g'(x) r 0 for all x € (a, b).

'fhese are the hypothesis of mean value thcorcm by :

(a) Rolle s (b) Lagrange s

(c) Cauchy's (d) Leibnitz

(ix) The function f(x) has thc rcnovablc discontinuitv if:
(a) f(x') ,r f(x ) (b) (x') : f(x ) + f(x)

(c) f(x'), f(x ) do not oxist (d) None oi thcsc

d(x) * cosh rt rs

dyv d<I

Jr'a*
l

\
J

J

(a) sinh )i

(c) h sinh x

(b)

(d)

UNIT-I

-sinh x

-h sinh x

2. (a) lf lim f(x)=l and lim g(\)-m, then prove lhat
xrxo \-.\0

(b)

(c)

lim f(x) + g(x)l= lirn ilr)+ ljm g(x)
\ r\o \ +\)

=1+m.
Prove that the function dclin.d by llx) = xr is continuous lbr all x e R

Using definition of limit, 1r'o!e that :

I
3

*l-2*2-*-6lin
xrl x -3

(p) Dcfinc limit of a functic,n ard show thal lhc lirnit of a function if it cxisl. is
unique. l+3

(q) Prove that lim x2 = 4 ; by using e-d rjelinition. 3
rJ2
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4

|\
(r) If l'(x)=j , ,x+0.

=0, .x=0
then show that f(x) has a simple discontinuity at x = 0. 3

UNIT-II
(a) Prove that if f(x) is dillercntiable at x = x0, thgn it is continuous at x = xo. Is converse

of this statement tluc ? Justif),. 5

(b) Lvaluate :

lim (cos x)col_r
riO

If y = 4 r;n mx + B cos mx, thc[ prove that y" + mry = 0

If y = sin(m sin rx), then show that :

(i) (1 - xr)y, - xyr + m2y - 0

(ii) (1 - x'?)y"., (2n + l)xy"-r - (n'? m';y" = g.

3

2

5

(c)

(p)

(q) tr I
' ax+b

/ lrr)-t"n
thcn prove that yn = La-j{=

(r) Elaluate :

.. x sinxllm-.
x+0 X'

UNIT_III
(a) State and prove Lagrangc's mean value theorem.

(b) Verify Cauchy mean valuc theorem for the functions :

f(x) = "' 
und g(x) : c' in [a, bl.

(c) E\pand sin x in powcrs of 1 1. upto first four terms.
2

(p) Statc and prove Cauchy's mcan value thcorem.

(q) Ijxpand 3x1 + 4x2 + 5x-3 about rhe point x = I by Taylor's theorem.

(r) Verity the Rolle's theorcm for the function :

- sinx. -- -I(x)=--lnlU'rl

UNIT-IV
(a) If u : f(x, y, z) is a homogcneous function of degrce n, then show that

5

3

2

I

3

4

3

6

7

3

8

4
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Vcrity lJulcr's thcorcm 1br ,r=l+l +1.yzx
tf u = e' (x cos y - y sin y), thcn find the value u., + u),.

If.u = f(x, y) be homogcncous function.of degrec n then provc that :

6tL du(i) ;_! - are horno,:cncr,u< funcl.ons of dcgr(e 'n l in x. y rnd- rrx alv

.- ,a'u - a', ,ilu(ii) x'-^;-2xf; -, .)-:---n(r) l)u(x- c r). a}-

Ifu = l(ax +by +cz): (r1 + yr+ zr)and ar ' b:+c:= l, thcn showrhat

ir_u d'u d'u

-r-!-=ll
.rx' iN' .V-

-4 . {
lf u =log i-----L. x *T. lh-'n lro\c ihrt :xy
(i) xu.+yu,=3
tii) x2u +2xvu " v'u =-.1.

U|r-IT-V
10. (a) Provc ttat

j .mln-lstn" 't(cos' r n-l
sln "x cos"x dx - m+n In+n

(b)

(c)

(p)9

(<t)

(.)

,1

sin*x cosn 2x dx
J

.1

(b) Lvaludtc

r2+2xr 3j r|r
+x+l

(c) Show that'8a' is thc lcngth of an arc o1'thc cycloid \ = a(t - siD t), y - a(l - cos t);
o<t<;ln. 't

ll. (p) Prove thot :

[,"nn*dr=t'tnn't -rJ'. -- n-l '2
Hence evalLrate J lanl* dx . 1

(q) Find thc.nca boun(lcd b) the x-axis, thc curve ) =. "o.hl and thc ordinates x = 0,'c
x=a. 3

(r) Show that lcngth ol lhe curvc ,- : log sec x bctrcen thc points, where x : 0 and

n-
x = ; is log ( 2 t r/J t . lJ 'e
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