IV / MAT (iv)

201S
( 4th Semester )

MATHEMATICS
Paper : MATH-241

( Vector Calculus and Solid Geometry )

Full Marks : 75

Time : 3 hours

( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—I

1. (a) If ABC be a triangle, then prove that
b2 +c2 —a?
2bc

COS A=

(b) Find the set of vectors rec1procal to the
set2i +3j—k, 1—_} —2k and —i +2J+2k
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(2)

() Find the equation of the tangent to ¢
' space curve

- -~ 2 »
?oti+t2j+ 2tk
3
at the point t=1.

2. (a) Consider the tetrahedron with faces
| Fl: F2s F3’ F4 HCk Vl, V2, V3 and V4 be

vectors whose magnitudes are equal tq
the areas of the faces F, F,, F; and F,

respectively and whose directions are
perpendicular to these faces in outwarqg

direction. Show that
_,

-

(b) 1If three concurrent edges of a paral-
1elop1ped is given by d =-3{ +7 J +5k,
b=—51 +7_; -3k and ¢ =7i -5_,._3;(,

then find its volume.

UNIT—II

3. (a) If ¢(x, y 2 = x2 +y +2x, then find the

directional derlvatwe of ¢ in th
e

direction ofA-t +2]+k at (2, -1, 3).

(b) Prove that

— T —>
curl@xb) =(b-vyd -B(v.q)
—> = -
o - —@-V)b +3(V-B)
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(b)

(b)

(b)

(3)

If7 =xi+yj+ zk, then show that
V2 (|7 )" =nn+ 1717
where n is a constant.
Let S be the closed surface enclosing

volume V. Using Gauss’ divergence
theorem, show that

jvv¢dV=§S¢ﬁds 5

UNIT—III

If by rotation of rectangular axes
about the origin the expression
ax? +2}f|_>cy+by2 changes to
a’x’? +2h'x’y’+b’y’2, then show that
a+b=a +b’ and ab-h? =a’b’-h'%. S
Prove that the chord y%n1x+c of the

curve subtends a right angle at origin if
c+4am =0. S

Reduce the equation
9x2 —24xy+16y? -18x-101y+19=0
to the standard form. | S

Find the equation of the tangent to the
conic 4x2 +3xy+2y2 -3x+5y+7=0 at
the point (1, - 2). S
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(a)

(b)

(c)

(@)

(b}

(c)
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(4)

s e NS o M

UNIT—IV |

ts the axes at A, B, ¢ an
the triangle ABc bd

If a plane €Y
. <
e that the €quation of

the centroid of
(@, b, ), then Prov

the plane is

£+-¥+E=3 .
a b ¢ 4
. x+2 y-1 Z4
Show that the lines 3 T 1 =--:51_
x*3__2_=2+2 are coplanar

Find the equation of the plane through
the point (2, O, - 4) and parallel tqo the

plane 2x-y+3z="7.

Find the equation of the plane whjcp
passes through the point (2, - 3, 1) I
perpendicular to the line joining the
points (4, 5, —2) and (2, -1, 6).

Find the distance of the point (1, 2, 3)
from the line
x-2_y-4 _2z-5
1 3 4

Prove that the equation of the plane
through the intersection of planes
X+Yy-22+4=0 and 3x-y+2z+1=0
and parallel to the line
X+2 _y-2 2z-1
2 3 -1

is 20x-8y+16z+3 =0.

3
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(S)

UNIT—V

9. (a) Find the coordinates of the centre of the
circle x? +y2 +z2 =30, x+2y+3z=14. 3

(b)) Show that the condition for the

plane Ix+my+nz=p to be a tangent

2 2
plane to x2+y +z° =a 1S

2 2

a2(12+m +n2]= . 3

() Find the radius of the circle where
the plane x-— 2y+22: 3 intersects the

sphere x? +y? +z2 —-8x+4y+8z=45. 4

10. (a) The plane

X, ¥,.2_4
a b c

cuts the axes at A, B and C. Find the
equation of the cone whose vertex is the

origin and the guiding curve is the circle
ABC. S

(b) Find the equation of the cylinder
generated by the lines parallel to the

line
x . H_2&
1 2 1
and intersecting the guiding curve z =3,
x? + y2 =4, 5
* K
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IV / MAT (iv)

2015
( 4th Semester )

MATHEMATICS
Paper : MATH-241

( Vector Calculus and Solid Geometry )

( PART : A—OBJECTIVE )
( Marks : 25)

Answer all questions

SECTION—A
( Marks : 10)

Each question carries 1 mark
Put a Tick @ mark against the correct answer in the box

provided :

1. If d and E—; ‘are two mutually perpendicular proper

-'_) .
vectors, then a x(b x a) is parallel to

(@ a 0

®) b 0

() dxb 0

(d) None of the above O

/262

www.gzrsc.edu.in




(2)

T

)

|

the space cury, ‘

2. The unit tangent vector to

— - = i ]
r=ti+t2j+ 3k at t=0 is

(@ i O
(b) O
(c) k O
(d) None of the above O
3. The vector V = -4xi + yj+ czk is solenoidal if ¢ jg
equal to
(@ O O
(b) 1 O
(c) 3 O
d) 4 (]

4. Su;iposeAV be the volume bounded by a closed surface
S, r =xi+yj+zk and A is the unit vector normal

(outward) to the surface S, then tf) S? -ndSis equal to

(@) O =
(b} V O
(c) 2v O
(@) 3v O
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(3)

s. The equation ax? + 2hxy + bvy2 +2gx+2fy+c=0
represents a parabola, if

(@ ab-h?=0 O

(b) ab-h* >0 O

(c) ab-h%2 <0 O

(d) None of the above O

2y

6. The equation of the normal to the ellipse Té + il 1

at (4, O) is

(@ x=0 a

() y=0 0

(c) x=4 O

d) y=3 O

7. The equation of the plane through the points (0, 0, 0),
(1, 1, 0) and (O, 1, 1) is .

(@ x-y+z=0 0O
() x+y-z=0 O
(c) x+y+z=0 g

O

(d) x-y-z=0
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e of the point (-1, O, -3)
nc

8. The perpendicular dista 12z =13 is

from the plane 3x+ 4Y *
(a) 1 [
(b) 4 O

(c) 3 )

(d) None of the above O

o the sphere

t plane t
ger F oint (1, 1, -1)

: the tan
9. The equation of 3 =0 at the P

.:a:2+y2+z2 —x+3y+2z-
1S

(@ x+5y-z-3=0 O
(b) Sy-3z-6=0 O
(c) 2x+3y=0 O

(d) x+5y-6=0 O

hose vertex is the origin

1 ne w
10. The equation of the co 2. 2 e

and base, the circle x=a, Y
(@ a?y?+2°%) = b2 x? Ol
®) b2(y? +2%) = a’x? 0
© y2+2°= %? O

(d) y?+2% = a?x? O
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(S)

SECTION—B
( Marks : 15)

Each question carries 3 marks

gtate True or False by putting a Tick @ mark in the box
provided and give a brief justification :

1. If a space curve given by x =3 cost, y=3sint, z =4,
then the radius of curvature is 3/25.

True O False O

Justification :
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2. The curl of gradient of ¢, where ¢ is @ scalar function of

X, Y, 2, 1S zero.
True O False O

i

Justification :
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(7)

e second degree equation

3.
ax? v Txy s ?.y"" ~10x-5y +3 =0

(w i puir of swtraight lines,

True ] Fulse

pe g ener

Juntifrcation
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S e e A A T

o A T L S B =

( 8)

4. The given straight lines

3- 916 7

. S:y.__? —E:—‘} and =

are coplanar

Justification .
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(9)

5. The hne joimming the centre of the

sphere
)

-') 2 B .
x“+y” +2" =a” to any point P is perpendicular to

the polar plane of P with respect to the sphere
xl‘g - y'z + 22 =da.
True O False a
Justification :
ook
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