B.Sc.- | (CBCS Pattern) Sem-1
USMT-01 - Mathematics Paper-1 : Differential And Integral Calculus
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Time : Three Hours L Max. Marks : 60

Notes: 1.  Solve all five questions.
2. All questions carry equal marks.

UNIT -1
1. a) Letf(x)and g(x) be the two functions such that 6
lim f(x)=(and lim g(x)=(m.
X—X(Q X—X(
Then by e —f technique, prove that
i
):T)XO [f(x)-g(x)]=tm
b) e% 6

, X#=0

If f(x)=
()1+e%

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

OR
) 1f y=Ae ™cos (pt+q). Then show that 6
2
d—y+2md—y+n y =0, where nZ_p +m?
dt? dt
d) m 6
If y:(x+\/1+ xzj , then prove that (1+ xz)yn+2 +(2n+1)x y|n+1+(n2 _mz)yn =0
UNIT - 11
2. a) Ifafunction f(x) defined on [a,b] such that f(x) is continuous in [a,b] and derivable in 6

(a,b), then prove that there exists at least one value c e (a,b) such that

f'(c) (b - ) = f(b) — f(a).

b)  Verify Cauchy mean value theorem for the functions 6
f(x):xz, g(x):x3in [1,3]

OR
c) . , . . 7 ) , 6
Obtain Taylor's series for the function f(x)=(1-x)/2 with Lagrange's form of
remainder up to three terms in the interval [0,1].
d) Expand 2x3 +7x% +x-1in powers of (x — 2). 6
UNIT - I
3 a) 6
j dx , for 0 < p < 1 then show that
sm pm
0
Pl1-P=— and hence
sinpn
evaluate -
Io 1+y”
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b)

d)

b)

d)

h)

Prove that
n+1=nln
OR
Evaluate
1
lim (E—tan_lx)x
X—o0\ 2
Prove that
lim log,,« tan2x =1
x—0
UNIT - IV
If the region D of the integration is the triangle bounded by y = 0, y = x and x= 1, then
show that
” \/4x2 —yzdxdy 1 E+£
313 2
D
Evaluate J'J' ﬂ where D is the region x>1, y > x?
4 2
D X' +y
OR
1 N2-x2 x dy dx
Evaluate j I —_—
0 °x 2 4 y2
by changing the order of integration.
) oo_( 2+ 2)
y . .
Evaluate | [e dx dy by changing to polar coordinates.
00

Show that lim f(x) does not exists if
X—0

f(x)=2x-1 x<0
=2x+1, x>0
If y = sin (1-x). Find yg.
State the Rolle's theorem.
Verify Lagrange's mean value theorem for f(x) = log x in [1,e]

Evaluate B(g %j

Prove that t=1

If f(x,y) is the function defined on the region D and C is constant then prove that
”C f(x,y)JdA=C ﬂ f(x,y)dA

D D

1 3
Evaluate J. J' xyzdy dx
01
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