AT NS - 309

V Semester B.A./B.Sc. Examination, Nov./Dec. 2016@
(Semester Scheme) 7 Ne

/: (D
(Fresh) (CBCS) (2016-17 Onwards) ) ;;'
MATHEMATICS -V \85.@\%
Time : 3 Hours Max. Marks : 70
Instruction : Answerall questions.
PART-A
Answer any five questions : (5%x2=10)

1. a) Inaring (R, +, -), prove that (—a).(~b) =a.b; v a,b € R.
b) Define subring of a ring. Give an example.

c) Give an example of
| i) Commutative ring without unity
| ii) Non-commutative ring with unity.

d) Find the unit vector normal to the surface xy’z2=4 at (-1, -1, 2).
e

f

)
) Find the divergence of F = x?y{ - 2xz] + 2yzk.
) Prove that E = e"°,

g) Write Lagranges Interpolation Formula.

th

dx 3
h) Evaluate f—1 - by Simpson’s - rule.
o=t 8

1 2 3 4 5
X @b - = — = — o~ 1

where 6 D e 6 -
y=f(x |[1[0.8571|0.75|0.6667 | 0.6 | 0.5455 | 0.5

P.T.O.
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PART-B

Answer two full questions. (2x10=20)

2. a) Show that the necessary and sufficient conditions for a non-empty subset S
of aring R to be a subring of R are

ijaeS, beS=a-beS
i)ae S, beS=abesS
b) Prove that every field is an Integral Domain.

OR

a b
3. a) Show that the set of all matrices of the form {{O O}/a’ bER} is a

non-commutative ring without unity with respect to addition and multiplication
of matrices.

b) Fill all the principal ideals of aring R={0, 1, 2, 3, 4, 5} w.r.t. +; and x,.

4. a) Provethat(Z,+,, x,) is a commutative ring with unity. Is it a Integral Domain ?
b) State and prove fundamental theorem of homomorphism.

OR
5. a) Prove that a commutative ring with unity is a field if it has no proper ideals.

R ab
b) Prove that the mappingf: (Z, +, x) — (2Z, +, x) where@*b = — defined by

f(x) =.2x,‘ ¥ X € Zis an isomorphism.

PART-C

Answer two full questions. (2x10=20)

6. a) Find the'd’irectional derivative of ¢(x,y, z)=x®-2y? +42z? at the
point (1 ,’ 1, —1) in the direction of 21 — f+ k.
b) If ¥ =xi+yj+zk and r=|F|, prove that
) Vr"=nr? ¥ i) V(lj = ;;

r) r
OR
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7. &) Show that the surfaces 4x?y - z° = 4 and 5x?y — 2yz = 9x intersect orthogonally
at the point (1, -1, 2).

bY If F = XT -+ yj -+ zI<, show that V2 (dlv [-;D =
2

8. a) If F =grad (x*+ y® + 2% — 3xyz), find divF and curl F.

b) If ¢ is scalar point function and F is vector point function then

2
;'T .

curl (F) = ¢ curl F + (grad ¢) x F.
OR

9.a) fF=(Xx+y+az)f +(bx+2y—-2)] + (x +cy + 22) Kk, find a, b, ¢ such that

F is irrotational then find ¢ such that F = v¢.

b) Prove that curl (curl ) = grad (div f)— V2 f.

Answer two full questions.

10. a) Find a cubic polynomial which takes the following data :

0

1

2

3

f (x)

1

2

1

10

PART -D

b) Findf(1.4) from the following data.

105 | using difference table.

11. a) Evaluate A(e®™ log 4x) .

x |12 3|4 | 5
f(x)|1|8|27 |64
OR

b) Findf(7.5) from the following data.

-

8

9

10

f (x)

3

1

1

9

using difference table.

(2x10=20)
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12. a) Using Newton's divided difference formula find f(3) from the given data.

X |0|j1|1 2] 5 )
f(x)|2(3[12]147 ‘

th

7_ox 3
b) Evaluate ,[1 +x2 Dy using Simpson’s 3 rule.
0

OR

13. a) Using Lagranges interpolation formula find f(2) from the following data.

x |0(1] 3] 4
f(x)|5]|6|50|105

0.6
1l'd —)(2
b) Using Simpson’s§ rule, evaluate '[e dx
0
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V Semester B.A./B.Sc. Examination, November/December 2016
(Semester Scheme)
(Fresh) (CBCS) (2016 — 17 and Onwards)
MATHEMATICS - VI

Time : 3Hours Max. Marks : 70

Instruction : Answer all questions.
PART-A

Answer any five questions. (5x2=10)

1. a) Write Euler’s equation when fis independent of y.

b) Show that the functional | = J'(y2 +x2y") dx assumes extreme values on the

X4

straight line y = Xx.

c) Define geodesic on a surface.

d) Evaluate [(5xdx +ydy) where C s the curve, y = 2x2 from (0, 0) to (1, 2).
e}

r .6iny
e) Evaluatef J ydx dy.
0

0

Evaluate dy dz dx .

O Camy —

]

O ey N

2 2
g) Show that the area of ellipse 2-2—+ %5 =1is mab using Green'’s theorem.

h) Evaluate using Stoke's theorem §(yzdx + zxdy + xydz) where Cis the curve

X2 +y2=1,z=Yy>2

P.T.O.
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PART-B
Answer two full questions : | (2x10=20)

%o

2. @) Prove that the necessary condition for the integral = [ f(x,y,y") dx with

X4

. of d | of
Xy) =Yy andy (X,) =y, to be t _— | —=—|=0
y (Xq)=yqyandy (xp) =y, an extremum is Ve (6y’}

b) Find the geodesic on a plane.
OR

3. a) Show that the extremal of I= [ 4Jy (1+ (y)? dx is a parabola.

X

1
b) Find the extremal of the functional | = _N1+ (y')? dx withy (0)=1andy (1) =2.
0

4. a) Find the shape of a chain which hangs under gravity between two fixed
points. ‘

1 .
b) Find the extremal of the functional j[(y)2 +x2]dx subject to constraint
0

;
J' ydx = 2 and having end conditionsy (0) =0,y (1) = 1.

0

OR

X2
5. a) Find the function y which makes the integral | = .[ [y® + 4(y'Y*1dx an extremum.

Xq
b) Find the extremal of the functional |= _[ [(y')2 ~y® ]dx with y (0) = 0 and
0]

y (n) = 1 and subject to the constraint '[y dx =1.
0]
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PART-C
Answer two full questions : , (2x10=20)

6. a) Evaluate [(x-y+2)ds where Cis the line joining the points (0, 1, 0) and
(1,2, 3).

b) Evaluate [[(4x® - y®) dxdy, where A is the area bounded by the lines y =0,
A

y=xandx=1.
OR

7. a) Evaluate J' J'x ex/y dx dy, by changing the order of integration.
00

2 2
b) Find the area bounded by the arc of an ellipse X_?-|- §_2 =1 in first quadrant.
22

8. Evaluatej[ j J' \/
00 O =

dxdy using polar co-ordinateé, where R is the annular

Xy
b) Evaluate
,'l;,"x2 +y2

region between the circles x2 + y2 =2 and x2 + y2=1,
OR

9. a) Find the volume bounded by the surface z = a2 — x2 and the planes x = 0,

y=0,z=0andy=Dh.
b) If Ris the region bounded by the planes x=0,y=0,z=0andx+y+z=1,

show that j”z dxdydz = 514—
R
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PART-D

Answer two full questions : (2x10=20)

10. a) State and prove Gauss’ Divergence Theorem.

b) Evaluate using Green’s theorem for § [xy dx + yx°dy], where C is the curve
0]

enclosing the region bounded by the curve y = x2 and the line y = x.
OR

11. a) Verify Green’s theorem in the plane for § [(x2 —xy?) dx + (y? - 2xy) dy], where
o _
C is the square with vertices (0, 0), (2, 0), (2, 2) and (0, 2).
b) Evaluate [[F-Ads using divergence theorem where F = xi— y]+ (22 - 1) k
S

and S is the closed surface bounded by planes z = 0, z = 1 and the cylinder
X2 +y2 =4,

12. a) Verify Stokes theorem for F = 2y + 3x] — z%k ; C is the boundary of the upper
half of the surface of the sphere x2 + y2 + z2 = 9.

b) Evaluate using Gauss’ divergence theorem Hlf-ﬁds, where
S

F=2xyi +yz®]+xzk and S is the total surface of the rectangular
parallelopiped bounded by the planesx=0,y=0,z=0,x=1,y=2,z=3.

OR

13. a) Evaluate §F - dF , using Stoke's theoremwhere F = (y — z+ 2) T+ (y2) | - (x2) k
TRl O]
taken over the surface S of the cube 0 <x<2,0<y<2 0<z<?2.

b) By using Green’s theorem evaluate § [(3x—y)dx + (2x +Yy) dy] where C is
C

the circle x2 + y2 = a2,




