EMT-IV (UT-220/15)

W& ASE ( B.D.P.)
pIaig %! ( Term End Examination ) :
s, 208 @ T, 205¢
‘5|i31\‘.> ( Mathematics )

It oI9S ( Elective )

5\351 719 ( 4th Paper : Vector Algebra &
Vector Calculus )

INT 3 W Bl AT ¢ ¢o
Time : 2 Hours Full Marks : 50
( qEF SF9 ¢ 0% )
( Weightage of Marks : 70% )
AfN® @ FAFY Tocad Ty RO & (el A |
T A, SRRl @92 SAFER TIHEA (R AT
(B (TGN A | TS 20T [N Fd® R |

Special credit will be given for accuracy and relevance
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3 EMT-IV (UT-220/15)
( English Version )
Group - A

Answer any two questions. 10 x 2 =20

If the midpoints P, Q, R, S of the
consecutive sides AB, BC, CD, DA of any
quadrilateral ABCD are connected by
straight lines, prove that the resulting
quadrilateral PORS is a parallelogram. S
Prove that the three points A, B, C, whose

N ANEERAN
position vectors are respectively 2i+4j-k,

N A N N A AN
4i+5j+k and 3i+6j-3k, form a right
angled isosceles triangle. S

Prove by vector method that

cos(A - B)=cosAcosB+sinAsinB )

) - > - >
From the expansion of (axb)x(cxd)

establish the relation

e e e e T e e e T
[bcd]la+[cad]b+[abd]c+[bac]d=0.
5

Using  Stokes theorem  prove that

I(ydx+zdy+xdz)= —242na?. S
c
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b)

Prove that the necessary and sufficient

> -
condition for a vector function r = f(t) to

s df -
have constant direction is f *5r = 0.

- - 02
Prove that curl(curl f)=grad(div f)-V~ f .

5

Prove that the maximum directional

derivative of scalar point function ¢(x,y,z)

takes place in the direction of the normal to

the level surface ¢(x,y,z)=C and has

%
magnitude equal to the magnitude of V¢. 5
Group - B

Answer any three questions. 6 x3 =18

5. Find in terms of k, the shortest distance between

> 5> o e
the lines p=o+tf and p=y+sd, t s being

scalars, where

- -
a=(1,2,3), p=(234),

- -
y =(k,3,4) and d =(3,4,5). For what value of k

are the lines coplanar ? 6
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s
Solve the vector equation for r iftr+rxa=>b
- >

where t is a non-zero given scalar and a,b are
two given vectors. 6
Prove the formula

> > -
(bx c). (axd)+(cxa)( X )+(a>< b) (cxd)—
and use it to show that
sin(A+B)sin(A—B)=sinQA—sinQB for any
two acute angles A and B. 6

i -4aa ao
Assuming that E(a.b)— . .b+a. P and
d > 2 d - dZ > >
—aa ao

dt(aXb) P xb+ax 0t where a,b are
functions of ¢, show that

> 5> d - > - d_)—> -> >
d _|apr aq dr
wlrarl=s|grar| *|Pg |t Pag

s - >
where p, q, r are functions of t and [ pqr]

etc. have their usual meaning. Hence find

d|2dr d2 > '
dt T dt dt2 , where r is a function of t. 6
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3(A.7)> A
> o5 o -
9. Show that V(A. Vl) ( 'r)r—i,where
r 7’5 7‘3
i A A AN e d
2=x2+yz+z2, r=xi+yj+zk, A isa
AA A
constant vector and i, j, k are orthogonal unit
vectors. 6
10. Verify the divergence theorem for
- N 2N on .
A=4xi-2y” j+z°k taken over the region
boundedbyx2+y2=4,z=0 and z=3. 6
Group - C
Answer any four questions. 3x4=12
11. Prove that the points A, B, C, whose position
- - e - > -
vectors are —2a+3b+5c, a+2b+3c, 7Ta-c
are collinear. 3
12. Find the volume of the tetrahedron ABCD, the
position vector of whose vertices are respectively
(0,1,2),(3,0,1),(4,3,6)and (2,3,2). 3
B.Sc.-715-G



13.

14.

15.

16.

B.Sc.-715-G

3 EMT-IV (UT-220/15)

ﬁ
Determine a vector 6 which is perpendicular

- A A A
to each of the vectors a =4i+5j—k and
AA A S
=i—-4j+5k and 8.y =21 where

= =

N N AN
=3i+7j-4k. 3

A force of 15 unit acting on a particle displaces it

from the point (1, 1, 1) to ( 2, 1, 3). If the force
AN A

acts in the direction of the vector i+2j+2k,

then find the work done by the force. 3

4 2 N2 2N .
If F=(x"+y)i+(x“+y”)j and C is the part of

the curve y = x2 +1 from the point ( 1, 2 ) to the

> -
point ( 2, 5), then find the value of IF.d r 3
c

- -
If the vector functions f and g are irrotational,

> -
then prove that the vector function fxg is

solenoidal. 3
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17. Use Green's theorem in the plane to evaluate
the integral
ﬁ[(xy + y2)dx+ xQdy]
c
where C is the closed curve of the region
bounded by y = x and y = x2 and the bounded
region is S. 3
18. Find the radius of curvature at any point of a
circle. 3
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