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B.Sc. (Part-II) Examination, 2020
MATHEMATICS

Paper - |
(Advanced Calculus)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
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Note : All questions are compulsory. Solve any two
parts of each question. All questions carry equal
marks.
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Q1. (a) fg ofw F -

lim 1{(m+1)(m+2) ......... (Mm+n)n Zl
n—owo N €
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(b)

(2)
Prove that
1 Ty
Iim —{m+1)(m+2)........ (Mm+n)}n =—
n—o N e

g 5 A (<1 V7 +1 | sfeeeh
SRR B

Show that the series (-1 {m —n}
is conditionally convergent.

feargd & o

x2(log 2)d + x3(log 3)9 + x4(log 4)d+ ......., x>0

IR B afe x < 1 3R IT9Ry g afe
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(3)

Show that the series

x%(log 2)d + x3(log 3)3 + x*(log 4)3 + ....... , x>0

is convergent if x < 1 and divergent if x > 1.
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= ®wem f(x) @1 x = 0 R Fided URI&T

FifsTe -
3x+4tanx 0
f(x) = X ’
k , x=0

Test the following function for continuity at

x = 0.
3x+4tanx 0
f(x) = X ’
k , x=0
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(b)

(c)

(4)

x% +ab
(a+b)x

3=RIA [a, b] § B f(x)=log (3

o 0 W T I o]

Verify Rolle’s theorem for the function

x% +ab

(a+b)x

f(x)=log in the interval [a, b].

A & FEAM WY

f(b) — f(a) = (b — a) f(r)

A r & OF 319 Do, afd f(x) = Ax2 + Bx +
C, & A B CImREanmA=0

If f(x) = Ax2 + Bx + C, where A, B, C are
constants and A # 0, then find the value of r
in Lagrange’s mean value theorem

f(b) - f(a) = (b — a) f(r)
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Q. 3. (a)

(c)
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afc xXyWzZ=c A @A F x =y =z W
2

0z = —(xlogex)™’

ox oy

If xXy¥zz = ¢, then show that
0%z =—(xlogex)™" wh =y =

%0y when x =y = z

2
BT (1+x2)2d—)2/+2x(1+x2)d—y+y=0
dx dx
® JAROT X = tanz @I D!

Transform the equation

2
(1+x2)2d—y+2x(1+x2)jy+y=0

dx? dx
by putting x = tan z.
g u=x2+y2 + 2 v=x+y+ z

W = xy + yz + zx c¥igd & Sofeas

o(u,v,w)
a(%,Y,2)

FHifsw|

=0,u v 3R wd I g Fd
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(a)

(b)

(c)

(6)

If u=x2+vy2+ 72 v=x+y+ z

w = Xy + yz + zx, show that the
. o(u,v,w) . .
Jacobian ————=0. Find the relation
o(x,y,2)

between u, v and w.
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2 2
X o

3TfRaea —2—2)/—2=1 & Pool B BRI
a

d |

Find the evolute of the hyperbola :—z—b—j =1
BT U = x4 + 2x2y — x2 + 3y2 $ Iass o
s 8= @t faaaw @il

Discuss the maxima or minima of the
function u = x* + 2x2y — x2 + 3y2.
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(7)

Prove that the rectangular solid of maximum
volume tnat can be inscribed in a sphere is
a cube.
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Prove that :

1
j 1 ax=2n
" ()
xlog| —
X
(b) feur: GwTPer _” e dxdy @ = s
R

Hifole, & R, @B x = 0, y = 0 @@

x +y =13 Rag g &7 gl
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Find the

(8)

value

of

double integral

J‘J‘R e®** dxdy  where R is the region

bounded by x =0,y =0and x +y = 1.

o oo

(c) ™Il

Pl FEAPR

I,

T :

2 xdydx
y X2+y?
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Evaluate the following integral by changing

the order of integration :

I,

2 xdydx
y x2+y2
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