B.Sc.- | (CBCS Pattern) Semester-I
USMT-01 - Mathematics Paper-1 - Differential and Integral Calculus
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Time : Three Hours ||!<I|I|1”"|s|u”!IHL!m |l|| Max. Marks : 60

Notes: 1.  Solve all five questions.
2.  Each questions carries equal marks.

UNIT -1
1. a)  Let f(x)and g(x)be defined at all points of an interval [a, b] except possibly at 6 6
Xp €[a,b]. If lim f(x)=A, lim g(x)=Bthen prove that-

X—XQ X—XQ

lim {f(x)+g(x)}= lim f(x)+ lim g(x)=A+B.

X—XQ X—XQ X—XQ

b) Show that the function f defined by f(x) = x,sini,x #0
X

=0 , otherwise
is continuous at x = 0.

OR

c) Iff(x) is differentiable at x = x( then prove that it is continuous at x = Xg. 6

n
If cos™* (%j =log (fj then prove that X2yp,_ 5 +(2n +1)Xyp1 +2n%y, =0.
n

UNIT — 11

2. a) Provethatif areal function f defined on [a, b] is i) continuous in [a, b], ii) differentiable in 6
(a, b) then there is at least one value ce(a,b) such that f'(c).(b—a)=f(b)-f(a).

b) Verify Cauchy mean value theorem for f(x)= x2,g(x) =x%in [13]. 6
OR
c)  Obtain Maclaurin’s series for f(x) = log (1 + x). 6
d) Expand f(x):2x3+7x2+x—1 in powers of (x — 2). 6
UNIT - I
3. &) Pprovethat [n+1=nln. 6
b) /2 i 6
Prove that Jtan0do =—=
.[o \/5
OR
¢)  Provethat lim logi,,y tan2x =1. 6
x—0
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d)

b)

f)
9)

h)

Prove that lim (cotx —lj =0.

X—X(Q X

UNIT - IV
If f(x,y)and g(x,y)are continuous on region D then prove that-

i) f(x,y)ZO:ijf(x,y)dAZOOn D.
ii) f(x,y)ég(x,y):IIDf(x,y)dASIIDg(x,y)dA.
Evaluate I_szxjjz_l(x+2y)dy.

OR
Evaluate H Xy (x +Yy)dxdy over the area between y = X2,y =X.

Evaluate _Ursin 0 drdo over the area of the cardiod r = a(1 — cos0) above the initial line.

Solve any six of the following.

Evaluate lim (2x3 —3x2 4+7x —11).
X—3

Find ys, if f(x)=(2x-3)".

State the Rolle’s theorem.

State the Taylor’s theorem.

Evaluate _[go x3e~2Xdx .

Prove that B(m,n)=B(n,m).

Prove that J'J'D cf (x,y)dA= cijf (x,y)dA,c is a constant.

log8 ¢
Evaluate J'Oog joogyex+ydxdy
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