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The figures in the margin indicate full marks

for the questions

Answer one question from each Unit

UNIT—I
1. (a) Prove that for a triangle ABC,
sinA _sinB _sinC
a b c

where BC=a, CA=b and AB =c. 4

(b) Find the set of vectors reciprocal to the

set 21 +3j -k, i—j-2k and
—i+ 2}' + 2k. 4
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(2)

(c) Find the unit tangent vector to the

space curve 7=ti+ t23+§t31€ at t=1

(a) Prove that the necessary and sufficient

5
condition for the vector function f(f) to

N
af 2

5
have constant direction is f x gt =0.

(p) 1f three concurrent edges of a
parallelepiped are given by

- 2 ~ ~ 2 o) n
a=-3i+7j+5k,b=-5+7j-3kand
¢=7i-57-3k

then find its volume. 5

UNIT—II

(@  Show that Vfi(r) x 7= 8, where
|7

N
Tl

(b) Let o(x, y, 2=3x%y-y?2z2. Find the
directional derivative of ¢ at (1, -2, —1) in
the direction i + j —k and the greatest

5 A N N
r=xi+yj+zkandr-=

directional derivative at that point. 4+1

(a) Find the work done in moving a particle
from (0, O0) to (1, 2) along the curve
Y= 2x? in xy-plane, where the force field

.= 2 2
is F =3xyt —y~jJ. 3
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(b)

()

5. (a)
(b)
6. (a)
G7/335a

(3)

N
Show that curl grad ¢ =0, where ¢ is a
scalar function of x,y and z. 3

Verify Stokes’ theorem for the function
]? = x?i +xy}' integrated along the
rectangle in the xy-plane whose sides
are along the lines x =0, y =0; x = a and
y=>b. 4

UNIT—III

Find the transformed equation of the
curve (x+2y+4)(2x-y+95)=25, when
the two perpendicular lines x+2y=0
and 2x -y =0 are taken as coordinate
axes. S

Find the values of k for which the
equation

3x2 +kxy-3y? +29x -3y +18=0

represents a pair of straight lines. S

Reduce the equation
7x? —2xy+7y? —16x +16y -8=0

to the standard form and hence show
that it is the equation of an ellipse. 6

( Turn Over )

(b)

7. (@)
(b)
(c)
8. (a)
G7/335a
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(4)

Find the pair of tangents from the point
(1, 1) to the conic

14x° —4xy+11y* —44x-58y+71=0 4

UNIT—IV

Show that the lines
x+2 y-1 z+1

3 1 -2
and x-3 _y _z+ 2
2 -2 1
are coplanar. 4

Find the equations of the three planes
through the line

x-1 y-2 z-3
2 3 4

parallel to the axes. 3

Find the equation of the plane passing
through the points 4, 0, —2), (1, 1, — 1) and
origin. 3

Find the equations of the planes
bisecting the angles between the planes
X+2y+2z-3=0
3x+4y+12z+1=0 4

( Continued )



(S) (6)

(b) Prove that the equation of the line (b) Prove that the locus of the point from

through the point (o, 3, y) perpendicular which three mutually perpendicular
to the plane ax+ by +cz+d=0 is lines can be drawn to intersect the conic
x-o y-p z-vy z=0, ax2+by2=1 is given by

a b ¢ ax2+by2+(a+b)z2=1. 5

and find the perpendicular distance of
the point (o, B,y) from the plane

ax + by +cz+d=0. 6 *x ok

UNIT—V

9. (a) Find the radius and centre of the circle
where the plane x-2y+2z=3
intersects the sphere

x2+y2+z2—8x+4y+82=45 5

(b) Find the equations of the tangent planes

to the sphere

x? +y2 + 22 -2x-4y-6z+2=0

parallel to the plane x -y - z=0. S

10. (a) Find the equation of the cylinder
generated by the lines parallel to the

line %:%:? and intersecting the

guiding curve z =23, x? +y2 =4, 5
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MATH/IV/04

2017
( 4th Semester )

MATHEMATICS
Paper : MATH-241

( Vector Calculus and Solid Geometry )

( PART : A—OBJECTIVE )
( Marks: 25)

Answer all questions

SECTION—I
( Marks : 10)

Each question carries 1 mark

Put a Tick M mark against the correct answer in the box
provided :

1 N - N N
* If a and b are non-zero vectors and |a + b|=|a — b|,

then d and Z are

(a) perpendicular to each other L]

(b) parallel to each other L]

(c) neither parallel nor perpendicular L]

(d) None of the above L]

/335
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(2)

%
2. If f() be a vector valued function with constant
direction, then

Jaf
(@ f a0 0 O
af _
(b) f x i []
pdr| |z
€ |f 5 fx ; O
(d) None of the above L]

-

3. If the vector V =y222+ axyz}'+ nyIe be a
conservative vector, then a is equal to

(@) O Ll
(b) 2 O
(c) 1 L]
(d) None of the above L]

4. Let C be the unit circle in xy-plane with centre at
origin. Then Eﬁ—ydx+ xdy is equal to

C
(@) 2m L]
(b) O
(c) O Ll
(d) None of the above Ll
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(3)

5. By changing the origin to (2, 3) without changing the
direction of axes the equation 5x + 3y = 3 changes to

(@) 5x+ 3y =1 L]

(b) 5x+3y+6=0 ]

(c) 5x+3y+16=0 ]
(d) None of the above L]

6. The equation 14x2 - 4xy + 11y2 -44x-58y +71=0

represents

(a) an ellipse []

(b) a parabola []

(c) a hyperbola ]

(d) None of the above ]

7. The angle of inclination of the line x + y =0, z = 0 with

z-axis is

(@) 45° [

(b) 60° U

(c) 90° L]

(d) None of the above L]
MATH/IV/04/335
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(4)

8. The shortest distance between the line

o.

10.

x-1 y-2 z-3
2 3 4

and the x-axis is

(@)

(b)

(c)
(d)

0

Ol

ua g~ Ul N

O
None of the above ]

The general equation of the sphere which touches the
xy-plane at origin is

(@)
(b)
(c)
(@)

X +y?+2° +2ux=0 [

X +y?+2° +20y=0 L]

x*+y?+2° +2wz=0 ]

None of the above |

The equation of the cone with its vertex at origin and
direction cosines of its generators satisfying the

relation 412 - Sm2 + 7n2 =0 is

(@)
(b)
(c)
(d)

4x% -5y2 +72° =0 []
45 + Sy2 722 =0 L]
4> —Sy2 722 =0 []

]

None of the above
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(S)

SECTION—II
( Marks : 15)

Each question carries 3 marks

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

1. The set of vectors i — }', :]'— k and k - i has reciprocal
set of vectors.

True ] False ]

Justification :
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(6)

2. The vector
V = (-4x -3y + 42)i + (-3x + 3y + 52) ] + (4x + 5y + 37k
is irrotational.
True 0 False [
Justification :

MATH/IV/04/335
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(7))

3. The pair of straight lines x? —5xy+6y2 =0 are

perpendicular to the pair of straight lines
6x° + Sxy + y2 =0.

True ] False ]

Justification :
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(8)

4. The line
x-1 y+1 =z
2 1 1
wholly lies on the plane x -2y + z = 3.

True ] False ]

Justification :

MATH/IV/04/335

www.gzrsc.edu.in



(9)

5. The line joining the centre of the sphere

x> + y2 +22 =ad? to any point P is perpendicular to

the polar plane of P with respect to the sphere

2 +y?+22=d2

True ] False ]

Justification :

* k ok
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