[4]

12. Verify Green’s theorem in

(jS{ (x2 +xy)dx + xdy}, where C isthe curve enclosing the

C
regionboundedby y =x? and y =x.

the

plane

for

[10]

Ex/ME/S/Math/T/111/2017(0ld)/(S)

BACHELOR OF ENGINEERING IN M ECHANICAL
ENGINEERING (EVENING) EXAMINATION, 2017

(1st Year, 1st Semester)
MATHEMATICS-VM (OLD)

Time: Threehours Full Marks: 100

1 a

b)

b)

b)

Answer any ten questions.

Definelinearly dependent and independent set of vectors
of avector spaceV over thefield F.

Provethat the set of vectors{ (2, 1, 1), (1, 2, 2), (1,1,1)}
islinearly dependentin R3, [5+5]
Definelinear span and basisof avector space.
Provethat theset S={(1,0,1), (0,1,1), (1,1,0)} isabasis
of R3. [5+5]
Show that thefunction T: V;(R) — V,(R) defined by

T(a,b,c) = (a,b) V a,b,c e R isalinear transformation
from V;(R) into V, (R).

If o, arevectorsin an inner product space V, then
provethat

o +B Il < [lell+1IBII- [5+9]
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b)

b)

b)

b)

[2]

Show that themapping T : V3(R) — V,(R) defined as
T(ay,ay,83) = (38, — 22, + a3, 8 — 33, — 283)

V &,8,,85 € R isalinear transformation from V3(RR)
into V, (R).

In an inner product space V(F), prove that
[(+B)| < llall-IIBII. [5+5]

~ ~ ~ Id 2ﬁ
If ¥=23ti+3t%+2tk, thenfind ﬂ><O'—2r.
dt ot

If 7 =(5+3t)i +(3—2t)j+ (4+t—16t%)k, then show

d’r A
that — + 32k = 0. [5+5]
dt?

Find the curvature k of the space curve x = t, y = t?,

z:gt3.
3

If ¢(x,y,z) =6x3y?z, thenfind V-V¢ (or divgrad ¢).
[5+5]

If F=xi+yj+zk and r=|7|=+/x2+y%+22, then

provethat 2 Gj =0.

Provethat V x (VxF) = V(V-F)-V2F. [5+5]

8.

10.

11

[3]
a) Findthedirectional derivativeof ¢ = xy?z—4xz? atthe
point (2, 1, -1) in the direction (2i — 2] + k).
b) Evaluate J.(? XF]dt’ where T = 2t + tj — 3t2k.
t
1
[5+5]

a) If F=3xyi-y?, then evaluate [ F-dr, whereCisthe
C

curveinthexy-plane, givenby y = 2x? fromthe point
(0,0)to (1, 2).

b) Evaluatethesurfaceintegral [[(v2 i+2x]+xyk)-d§
S

where Sisthe surface of the sphere x? +y? +z2 =1in
thefirst octant. [5t5]

Verify Stoke’s theorem for F=(2x —y)i - yz?j - y?zk,

where S is the upper half surface of the sphere

x2 +y?+2z? =1 and Cisitsboundary. [10]

Use divergence theorem to evaluate .[.[T:-ﬁds, where
S

F=3xzi +y%]-3yzk and S is the surface of the cube
boundedby x=0,y=0,z=0,x=1,y=1,z=1. [1Q]
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