MATH/IV/04

2016
( 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) Prove by vector method
sin(o +B) = sinacosp + cosa sin
for any two angles o and f. 3
(b) Find a vector whose magnitude is 3

units and which is perpendicular to
each of the vectors d =31 + j—4k and

—> A ~ A
b =6i +5] - 2k. 4
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(c)

(b)

()

(b)
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(2)

Find the area of the parallelogram
whose diagonals are represented by

d A ~ A
the  vectors d, =3i+j-2k and

- ~ A A
d2 =l_3j+4k. 3

Prove that

[(@+D)b+3)(@+a)]=2[ab ] 3

5
Prove that a vector function f(f) to be a
constant magnitude if and only if

- d?
.2 =0
U dt 4

A particle moves along the curve
X =2t2, y= t2 —4t, z=3t-5, where t is
the time. Find the velocity and
acceleration at time t=1. 3

UNIT—II

Find the unit outward drawn normal to
the surface (x—l)2 +y2 +(z—2)2 =9 at
the point (3, 1, —4). 3

Let oy 2 = x3 +y3 +2z2. Find the
directional derivative of ¢ at (1, -1, 2) in
the direction of the vectors i +2j + k. 3
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()

(@)

(3)

-> o
Suppose VxA=0. Evaluate

- > —
V-(Axr)=0, where r

- A ~ A

=xf+y}'+zl€ and

Show that

[[,F-rds=([[ v Fdv

where E =4xzi —yQ}' +yzl€ and S is the

surface of the cube bounded by x =0,

(b)

(@)

(4)

Prove that the equation
2x2 —5xy+3y? -2x+3y =0

represents a pair of straight lines. Find
the coordinates of their point of
intersection and the angle between

them. 2+2+2=6

Reduce the equation

14x2 —4xy+11y® -44x-58y+71=0

to the standard form. )
x=1y=0,y=1, z=0, z=1.

(b) Find the equation of the chord of

(b)  Find the work done in moving a particle contact of tangents from a given point
in the force field (x, y) to the conic
E=3x25+(2xz—y)}'+zl€ ax? +2hxy +by? +2gx+2fy+c=0 5
along (i) a straight line from (0, O, 0) to
(2,1, 3) and (i) the curve defined by UNIT—IV
x? =4y, 3x2 =8z from x=0 to x=2.

(a) Find the equation of the plane which
passes through the point (2, 1, 4) and is
perpendicular to the planes

UNIT—III
9x-Ty+6z+48 =0
(a) If by rotation of the axes about the and x+y-z=0. )
.. . 2 2
origin, the exprgssmn ax +2h);y +by (b) 1If a plane cuts the axes at A, B, C and
changes to a’x’® +2h’x'y"+b’y’", then the centroid of the AABC is (a, b, ¢), then
show that a+b=a"+b’ and prove that the equation of the plane is
ab-h? =a'b’-h'?.
X + Yy + z =3
a b c S
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8. (a)
(b)
9. (a)
(b)
10. (a)
(b)

G16—650/260a

(S)

Prove that the lines
x-1_y-2 _z-3
2 3 4

and 4x-3y+1=0=5x-3z+2 are
coplanar.

Find the length and equation of the line
of the shortest distance between the

lines
x+3=y—6zgandx+2 y z-7
—4 3 2 -4 1 1

UNIT—V

Find the centre and radius of the sphere
given by

x? +y2 +2°2 -4x+5y-6z-1=0

Find the equation of the sphere which
passes through the origin and touches
the sphere x? +y2 +2z2 =56 at the point

2, -4, 6).

Find the equation of the line of
intersection of the plane 3x+4y+z=0
and the cone 15x? —32y2 -72% =0.

Find the equation of a cylinder whose
generating lines have the direction
cosines [, m, n and which passes
through the circle x? +z2 = a2, y=0.
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MATH/IV/04

2016
( 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 M mark against the correct answer in the box
provided :

1. The value of [fl%}'] is

(@ 1 O
(b) -1 O
(c) O O
(d) None of the above O
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(2)

2. The projection of @ =2i — j+ k and 3:5—2}4& is

(@) g(zi—}'wé) O
6, .~ ~ =~

(b) 5(21—_]+k) ]
62 .~ o~

(c) g(l—2j+k) L]
55 n -

(d) g(l—2j+k) L]

3. If d is a constant function, then a is
(a) both solenoidal and irrotational Ll
(b) solenoidal L]
(c) irrotational L]

(d) neither solenoidal nor irrotational L]

4. If d is any vector and 7 = xi + y}'+ zl%, then (d - V)7 is
(@ a L]
(b)

€ axr L]

Sy

[

(d) None of the above Ll
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(3)

5. The equation of the circle (x — h)2 + (y - k)2 = r2, when
the origin is transferred to the point (h, k) is

(@ x?-y?=r? O
(b) x*+y? =r? N
(¢) (x+h?+y?=r? O
(d) x?+(y+k)? =r? O

6. If m; and m, are the slopes of the two lines that the
equation ax® + 2hxy + by2 =0 represents, then m;
and my are connected by the relation

(a) m1+m2:% L]
a

b

(b) mimqy = L]
a
() my+mgy= _2h []
a
@ mmy=" O
a

7. The equation of the plane through the point (2, 3, 5)
and parallel to the plane 2x -4y +3z =9 is

(@) 2x-4y+3z="7
(b) 2x+4y+3z=7
(c) 2x-4y+3z=9
(d) 2x+4y+3z=9

OO0 Ood
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(4)

8. The coordinates of the point of intersection of the line
x+1 y+3 z+2

1 3 2
with the plane 3x+4y + 5z =15 are
(@) (r+1, 3r-3, 2r +2) U

(b) (r-1,3r+3, 2r-2) []

(c) (r+1, —=3r+3, 2r +2) ]
(d) (r-1,3r-3, —2r+2) ]

9. The equation of a sphere which passes through the
origin and makes equal intercepts of unit length of the

axes is

(@ (x+1%+y+1)°+(z+1)%=0 O
(b) x*>+y?+2z°=r? O

€ (x-1°+(@y-1°+(z-1°=0 O
(d) x?>+y?+2°=1 O

10. The general equation of a curve which touches the
three coordinate planes is

(@) fx¥FgyFhz=0 L]
(b) fxFgy Fvhz =0 O
(c) fghF xyz=0 ]
(d) fyFgxFhz=0 L]
where f, g, h are parameters and carry their usual
meaning.
MATH/IV/04/260
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(S)

SECTION—DB
( 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 vector of magnitude 6 which is perpendicular to
A A A —> A A A
both the vectors d =4i — j+ 3k and b = -2i + j—2k is
(i +2j+2k).

True ] False ]

Justification :

MATH/IV/04/260
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(6)

2. V.(VxF)=0.
True L] False L]
Justification :

MATH/IV/04/260
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(7))

3. The equation of the diameter of the conic
4x2 + oxy - 5y2 =1 conjugates to the diameter y =2x
is 10x -7y =0.

True O False O

Justification :

MATH/IV/04/260
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(8)

4. The condition that the line

X—X1 _Y-U1_2-2

[ m

is parallel to the plane
al+ bm + cn =0.

True

Justification :

MATH/IV/04/260
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n

ax+by+cz+d=0

] False Ol

is



(9)

5. The equation
4x% —y? +22° + 2xy -3yz+12x-11y + 62+ 4 =0
represents a cone with vertex (-1, -2, - 3).
True 0 False U

Justification :

* k ok
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