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AT-324
B.Sc. (Part-I1) Scmester-1II Examination
MATHEMATICS (New)
(Advanced Calculus)
Paper—V
Time : Three Hours] [Maximum Marks : 60
Note :— (1) Question No. 1 is compulsory, attempt once.
(2) Attempt ONE question from cach unit.
. Choose the correct alternative
(1) The sequence < s >; where s, = r" converges to zero if : 1
(@) |r| <1 (by jrj>1
(¢) |r|=1 (d) None of these
?’:]
(2) The value of him - is ]
(a) 2 (by 1
(c) 0 (d) 4
. a ) .
(3) Let Xa_ be a scries of positive terms such that lim “0tL =/ ; then the series Ya_is
1 T} =0t arl n 1
convergent if 1
(ay /=1 (by 1 <1
(¢) I >1 (d) None of these
. . [ ] _
(4) The series T+ -+ -+ F—t is called : |
: 2 3 n
(a) Geometric series (b) Harmonic series
(¢) Arithmetic series {d) None of these
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(5) The value of fim {l_im (x.\'—3x+4>} is - 1
Wl ¥l
(a) 4 (b) 3
(c) 1 (dy 0
. _ . § , 1
(6) The value of & in the following expression 0 < [ (X, y) ~ (0. 0) | <6 = [ x* = ¥ | < 106
18 1
i oL
@ o ® 1o
) 1 (d) None of these
(7) A function f(p) is said to have absclute maximum at P« D iff for all P ¢ DD satisties
the condition : 1
(a) i‘(PG) < f(P) (b) f(Pn) = ()
(c) HP) =P (d) None of these
(8) Ifx  reos¥andy = rsing then cxy) 18 1
o(r, 8)
(a b !
a) r (b) ;
‘ 1
(cr r (d)y —=
r
I 62 @3
(9) The value of L -[0 , dxdydz s - 1
(a) 6. (b)y 2
(¢c) 1 (d) 3
(10) I F=yi+xj+2°K then div F at (1. 1, 1) is : |
(a) 2 (b) 1
(cy 0 (dy 3
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UNIT—1
It lim s,={ and lim t,=m then prove that :
n—px n-»x
lim s,t, =/m, 4
N—ycc
Let < S, > be a sequence such that lim Sy =f and 8, = 0, then prove that / > 0. 3
n—»0 :
Prove that :
1+ 243+ +n 1
lim 5 ——=— 3
Ny n- 2
Prove that limit of sequence if 1t exist is unique. 4
11 1 . _
Prove that the sequence < s, > 5, :-1—;+-:)-T+ :‘; Forrrreans -1'-;—! is monotonic and bounded.
3
. _ 1 1 1
Show that the sequence <s > defined by s, =1 FoE g e + — does not converge.
L 3 n
“
J
UNIT—II
- a
. . . -1 . A
Prove that the Geometric series Z ar" is converges to 1—r it 0 <r<1 and
n=1
diverges for r > 1. 4
= n
Test the converges of the series Z _— 3
~ 2n’ -1
[e's] ]
Discuss the convergence ot the series Z 2 3
1]
= N
‘ N . a .
Let Za be a series of positive terms such that lim Zotl — s Then show that the series
) n— a8,
Ya is convergent if / < 1 and diverges when / > 1. 4
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(¢) lcst the convergence of the series ( nT . 4
(r) Discuss the convergence of the series Z nl . 2
4" +1
UNIT—H1

(a) Prove that if limit of a function ((x. y) as (x, ¥) = (x,, ¥,) exist then it is unigue.
4

(b) Using -8 definition. prove that :
im  (x7+2v)=3. 3

(n v
(¢) Expand x' - y' - 3xv in powers of (x - 2) and (y - 3). 3
(p) Using e=6 definition of continuity, prove that f{x, v) = x + y is continuous for all
(X, ¥) in xy-plane. 4
(¢) Prove that {H}i_f*I(’lJﬂ_” (3x -2y)=14; by using € — & definition. 3
(ry Lxpand ¢ at the point (2. 1) upto lirst three terms. 3
UNIT—1V
(a) A rectangular box open at the top is (o have a volume of 32 cubic feet. What must be
the dimensions of the box if the surface area is minimum ? 4
(hy Find the extreme values of x* = y* — 3dxy. 3
(¢} Mu= R and v = an 'x + tan vy, find i(B'—\Q; 1t xy # 1, State whether u and v ar¢
NS o(x, v)
functionally related. If so. find the relationship. 3
(p) Find the coordinates of the foot of the perpendicular dravn from the point P(6, 2, 3)
to the plane z = 5x v -+ 2. by mimmizing the square of the distance from P o any
point (X, y. z) in the plane. 4
() Let the tunction [{x, y) be defined and continuous on an open region 1D of xy-plane.
I 1(x. y) has local maximum or minimum at P (x,, y,) in D and f(x. y) is differentiable
cf  of

at P then prove that g:g;o at P (X, ¥,)- 4
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() fx=rcosB, vy rsin then find :

(X, y) 2
o(r.0)
UNIT—V
1 pl-x
10. (a) Evaluate L J: xydydx; by changing the order of integration. 5

(b) Evaluate J‘“‘xzdxdydz, where R is a cube bounded by the planes z = 0, z = a,
R

yv=0,y=a x=0 x=a 3

11, (p) Verify Gauss divergence theorem for the function }_:=y—i'+xj+z2§; over the region

bounded by x* + y* = 4; 2z = 0 and z = 2. 5

(q) Verify Stoke’s Theorem for the function F=x7i+ xy] integrated round the square in

the plane z = 0 and bounded by the lines x = 0,y =0, x = 2, y = 2. 5
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