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AAS-003-001408 Seat No.
B. Sc. (Sem. 1V) (CBCS) Examination
April / May - 2016
Mathematics : Paper-BSMT-401(A)
(Adv. Calculus & Linear Algebra)

Faculty Code : 003
Subject Code : 001408

1
Time : 2; Hours] [Total Marks : 70

Instructions : (i)  All questions are compulsory.

(i) Write answers of M.C.Q. in main answer sheet.

1 Attempt all M.C.Q.s : 20

() If f(x,y):x tan? then fx(4,n):
x
T
4 1= ®B) 2

© 5! @) 1-%

2 2
. +
@) If usm(x Y J then x%w@ _

Xy oy
(A) 0 B) 1
© 2 D) -1
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(3) Total differential 4z at (x, y) of 7-y2 . Xy + y2 is
(A) (x+2y)6x+(2x+y)6y (B) (2x+y)6x+(x+2y)6y

(C) (x+y)6x+(2x+y)6y (D) (2x+y)6x+(x+y)6y

2 2 2
(4) If u=\¢x2—xy then xza u+2xy a u J,.yz.a_u:

(A) 0 B) 1
© 2 D) -1

6 If f (x, y):x2 +2y2 —x then critical point of f is

1 1
@[30 o [03)

© (L4) D) (4,1)

| o(x.y)
(6) If x=rcosB, y=rsin6 then 8(r,6)

(A) 0 B) r
© o D) 1
o(x,y,z)

(7) If x=pcosH, y=psin0,z=z then Wzi.

1
A) p ®

(C) psinb (D) pcosH
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(8) In usual notation, grad ¢=

on On 0On % 3
@ FrylvEt ® (ax & azj
© 4 ?+f2 ?+f3 k D) Vxf
©)  o(x,y, ):xzeryzerz2 then unit normal at point (1,1,1) is
(A) \/7(314-3]4-/{} (B) ﬁ(3?+2?’+22}

3i+ j+2k

L[ A A A AA
(C) E(3l+3]+2kJ (D) \/7( J

(10) If a vector function

= 2 N 2 AN 2 AN )
F:(x z—axyz)l+(xy—3x yz)]+(yz —xz)k is solenoidal then
a =

(A) 2 B) -2

© 0 D) 1

(11) ”xy dy dx = , wWhere

R
:{(xyy)|x2gyg\/;,0£x£l},
1
A) 12 ®
1
© - (D) 14

14
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x+y+z dxdydz is

O ——y O
O'—;Q

a
(12) Value of I
0

(&) Z(a+d) (B) “T’W(M)
(©) abc(a+b+c) (D) aTbc(aJrc)

11
(13) II dydx _
00

N B
® ®) =

2 2

T T
) — D) —
© I ®) =
I dx _
(14) Jx+y _ , where C:x:atz,y:Zat,OSZSZ

C
(A) log2 (B) log8
(C) log4 (D) logl6

(15) The general form of a line integral is

(A) ”P(x,y)derQ(x,y)dy (B) Ide—Qdy

©) Ide—de (D) IP(x,y)derQ(x,y)dy
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(23)

(16) I xdy=
(L)
(A) -3 B) 2
<€ 3 D) -2

(17) In the surface integral ”V'ﬁ do, n =

N

div § curl §
(A) |dl'v ¢| (B) |curl (|)|

d
© % (D) Unit Vector

: 113
(18) In usual notations E ’;: :

(A) 2m B) V27
©) 272 D) 2=

(19) If u:(2,1,—1)eR3, where g3 is an Euclidean space then

o=
CVING ®) 5
© 6 ®) o

(20) V' is an inner product space and #,ve) and o< R then

Jourl]=
@A) ald ®) o] [l
© o] |4 ®) o []
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2 (a) Attempt any three : 6

2
2. —1(y) 2. -1[X o“u
u=Xx"tan — |—y~ tan —
(1) 1If [xj y (yj then find oy

2 2
@) If ulog(x ) J the find x 2%+ y .
X+y ox oy

3) If f(x,y,2)= ¥+ y2 + 2% then find Approximate
value of f(1.9,2.01,438).

(4) For spherical co-ordinate x=rsinBcos¢, y=rsinOsing,

X
z=rcosO then find J(]/':Tyj;]

(5) In usual notation prove that div(d)j_”) =¢divf + f-grad¢.
where £ is vector function and ¢ is scalar function.
(6) For a scalar function ¢ on D, Prove that curl(grad¢)=0.
(b) Attempt any three : 9
3

o’u

oxdydz

(1) If u=eY then find

(2) If z 1s a homogeneous function of x and y of degree n

ou_ f(u)

ou
_ X-—+y—=n
and z=f(u) then prove that x Yy ")

yz zx Xy a(U,V,W)

U==—v=— w="- —t

3) If . y . then find 8(x,y,z)'
4) If u= x+y,v:tan_1x+tan_1y then find 0(wr)
1-xy o(x.y)

— N N N\ — —
(5) If F=x?yi-2xzj+2yzk then find curl 7 and div f.

(6) If f is solenoidal function then find a where
— N N AN
f:(ax+3y+4z)i+(x—2y+3z)j+(3x+2y—z)k~
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(c) Attempt any two : 10

~(r-a)”
(l) If f(x’y) = %e 4y then show that fxy = fyx .
Y

2
. dy d’y
2 If f (x, y)—O then obtain e and 22

(3) Expand ¢*siny in power of x and y.

4 9 16 ‘
4 1If T +; +?:25 then by Lagrange's method, obtain the

value of x,y,z which make x+y+z minimum.

(5) Prove that V2 ($y)=¢V2y+2Vhy+yV2h.

3 (a) Attempt any three : 6
1 x»
(1) Find : f fex dx dy
00

(2) Find Ixy dx+(x2+y2)dy where C : Region of y:x2—4
C

from (2,0) to (4,12).
(3) Prove that the line integral

(x.)

(6xy2—y3)dx+(6x2y—3xy2)dy is independent of
(0.0)

path.

(4) Prove that pB(p,q+1)=¢qB(p+1q).

S) u=(x,x), v=(m,1m)e R% . Determine whether
u-v=2x1y] +5%yy is inner product on RZ.

(6) V is inner product space and #,ve} . Prove that

2 2 2 2
oA o =™ = 2”2
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(b) Attempt any three : 9

(1)

)

)

(4)

)
()

x2 y2
Find area of —2+—_1; (Cl>b) by double integral.

at b B
Find value of ”(l—x2 — y2 )dxdy, where R is circle

R

x2+y2£l~

Verify the Green's theorem for the line integral

Cﬁxzy dx +xy2dy, where C is the first quadrant bounded

c

by y=x and y3:x2~

oOx8 (1—x6)
Find : —24dx

0 (1+X)
State and prove Triangle inequality in inner product space.
If # and v are vectors in a real inner product space, then

show that

2 2 LR
Joe A" = o™ + V™ Ly

(c) Attempt any two : 10

(1)

)
)

(4)
©)

2.2
Find ”‘ex i dxdy | where R is x2+y2£1.
R

State and prove Green's theorem for a plane.
Using Stokes theorem find

3 3 3
”x dydz+y dzdx+z dxdy  where S is a surface of
S

2 2 2

sphere x +y2+z —a“.

State and prove relation between Beta and Gamma
functions.
Use Gram-Schmidt process to orthonormalize basis set

{(1,0,2),(2,0,-1),(0,3,4)}of R® with usual (standard)

inner product.
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