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The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks : 10)
Tick (/) the correct answer in the brackets provided : 1x10=10
1. The value of [i k j]is
(a) 1 (O
fb) 2 ;)i
fe) O (O

(d) -1 ()

/541 1 | Contd



/541

= 7 o '
If a, b, ¢ are any three vectors, then
—» - —
dx(bxC)+bx(@xad)+2x(@xb)

is

(@) © ()
(b) 1 ()
(c) -1 ()
(@ b ()

If V = (2x + y}f -8By + 22]:r'+ (x + az)fc is solenoidal, then the value of the
constant a is

(a) 2x ( )
(b) 2z ()
(c) 1 ( )
(d O ( )

If o(x, y, 2) = x* + y2 + 22, then the value of grad ¢ at the point (1, 2, 3) is
(@) 2i+4j+5k ()

(b) i+4j+6k ()
(¢) 2i+3j+6k ( )
(d) 2i+4j+6k ()

By changing the origin to (2, 3) without changing the directj

on of axes, the
equation 5x+ 3y =3 changes to

fa] Sx+3y=1 ( )
(b) 5x+3y+16=0 ( )
(c) S5x+3y+6=0 ()
(d) None of the above ()
. The equation ax? + 2hxy + by? +2gx+ 2fy + c = o represents a circle. if
fa) ab-h?=0 ( )
(b) ab-h? %0 ( )
() a=band h=0 ( )

fd} a+b=0 [ ]
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10.

. The shortest distance between the lines

1 = = <
X+ =y+1=z+landx 3_y-5_z-7

7 -6 1 1 -2 1
is
(a) 229 () (b) 3J29 ()
(c) 230 =+ ) (d) 3430 ()
. The

angle between the planes x+y+z=1and x-y=2is

(@) O ()
(b)

(c)

wla wn|A

(d)

A

. If the sphere is x% + y® + z° -4x+ 5y -6z-1=0, then the radius is

(a) ()

(b)

(c) i 0

o WlN PO i

(d) ( )

The coordinates of the centre of the circle X2 + yg +2% = 30, x+2y+3z=14

1S
(a) (1, 2, 3) () () (0,1, 2) ( )
(c) (2,1, 3) () d) 4 3, 1) ()
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( SECTION : B—SHORT ANSWERS )
( Marks: 15 )
Answer the following : 3x5=15
UNIT—I

1. Show that [E'xb]x’é:&'x{gxa‘] if and only if (@xa)xb = 0.

OR

Find a unit vector perpendicular to each of the vectors & =4i - :r'+ 3k and
b=-2i+ }‘— 2k.

UNIT—I]

If ¢ and A have continuous second-

order partial derivatives, then prove
that curlgrad¢ = 0.

OR
4. Find the unit normal to the surface x* -3xyz+z2 +1=0 at the point
I:la 1! 1]
UNIT—III

5. Find the transformed equation of the ¢

when the two perpendicular lines x + 2 Y+
as coordinate axes.

urve [x+2y+4][2x~y+5]=25,
4=Uand2x—y+5=ﬂare taken

OR

6. For what value of k, will the equation 3x? + ko -

3y? +29x -3y +18 =0
represent a pair of straight lines?

UNIT—IV
7. Show that the lines

x+2 _1-y _z+1 3-x

and 3°% _ z+2
3 -1 -2 -2

¥ _32+2
-2 1

are coplanar.
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OR
8. Find the equations of the planes bisecting the angles between the planes
x+2y+2z-3=0 and 3x+4y+12z+1=0
UNIT—V

9. Find the equation of the tangent plane to the sphere
x? +yr2 + 22 -2x+3y-4z+6=0
at the point (5, 4, 4).

OR
10. Find the equation of the cone whose vertex is (0, 0, 3) and the base is
2 2 _
x“-y-="1.
( SECTION : C—DESCRIPTIVE )
( Marks : 50 )
Answer the following questions : 10%5=50
UNIT—I
— = 5 =
1. (@) In atriangle ABCon a plane, let BC =a, CA =b, AB = c. Prove that
b2 +¢? - a?
A=
cos 2h

where a, b, ¢ are the lengths of the sides BC, CA, AB, respectively. 5
(b) Show that{gxf:' cxa 3x§]=[3 b 22 5

2. (a) 1f ?{z]—{t+1‘j€+2t:i+ 2k, t=1, find the tangential and normal

components of acceleration of the gwen motion and hence vintc

acceleration in the form d = aTT + aNN without finding T and N. 5
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3.

4.

5.

/541

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that for a plane triangle ABC

sinC _sinB _sinA
c b a

—i —
where BC =a, cA =E, EE=E".

)

UNIT—II

Find an equation for the tangent plane to the surface xz° + xgy =z-1
at the point (1, - 3, 2). 5

Let B = 2x2?] —yz:f+ 3xz°k and 6= xgyz. Find the value of Vx B and
curl(¢B) at the point (1, 1, 1),

OR
If ¢ = 2xy2z+ xgy, evaluate J'CtpOd?, where Cis the curve x = ¢, y = tg,
z=t> from t=0 to t=1.

Evaluate HS A-ndsS, where A= (x+ yz]f - 2x}'+ Eyzfc and S is the

surface of the plane 2x+ y +2z =6 in the first-octant.

UNIT—III

Prove that the equation 2x2 - Sxy + Syz -2x+ 3y =0 represents a pair
of straight lines.

If by any change of axes, without change of origin, the quantity
ax? + 2hxy + tlg.r2 +2gx+2fy+c
transforms to
a’x’? +2h'x’y’ + b’y‘2 +29x +2f 'y + ¢’
then show that—
(i) ab-h?=a’b’ -h">
i) f2+g%=f?+g"
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(b)

(b)

(b)

9. (a)

/541

OR
Reduce the equation 3x2 + 2xy + 3y2 —16x + 20 =0 to standard form.

Find the equation of the diameter of the conic 4x% +|Ei-x;g,.~-51.r2 =1
conjugate to the diameter y-2x =0.

UNIT—IV
Prove that the length of the perpendicular drawn from the point
(x1, Y1, 21) to the plane ax+ by +ecz+d =0 is
laxy + by, + cz; + d |
v’az +b? +c?

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

OR
Find the angle between the planes represented by

12x2 -2y?% —62% —2xy + Tyz + 62x =0

Find the magnitude and the position of the line of shortest distance
between the lines

2x+y-z=0=x-y+2z and x+2y-3z-4=0=2x-3y+4z-5

UNIT—V

Find the equation of the sphere that passes through the circle
2 +y?+22 -2x+3y-4z+6=0, 3x-4y+5z-15=0
and cuts the sphere
x2+y%+22 +2x+4y-62+11=0

orthogonally.

)
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(b) Find the equation of the cone, whose vertex is (o, B, Y) and the base is
the parabola z=0, y? = 4ax.

OR
10. (a) Find the equation of the cylinder whose generators are pagallcl to the
line 2x = y = 3z and which passes through the circle y=0,x“+ 22 =8,

(b) Find the equation of the right circular cylinder of radius 2, whose axis
is the straight line

Lal
1 -2

NN
o

Jr o

/541 8 24G—370



MATH/IV/EC/04 Student’s Copy

2024
(CBCS)

( 4th Semester )

MATHEMATICS
FOURTH PAPER

( Vector Calculus and Solid Geometry )

Full Marks : 75
Time : 3 hours

The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks : 10)

Tick (v) the correct answer in the brackets provided : 1%x10=10

1. The value of [i k j]is
fa) 1 ()
(b) 2 ()
c) O ()

(d) -1 ()
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2. 1fd, b, 2 are any three vectors, then
3x{3x3}+3x[3x3}+3>ﬂ3xg}
is
(@ 0O ()
(b) 1 ()
(e -1 ()
@ b ()

3. If V= (2x + y)i -
constant q is
(@) 2x ()

(b) 2z ()
(€ 1 (O
(d 0o ()

4. If 0(x, y, 2) = x2 + y2 + 2%, then the value of grad ¢ at the point (1, 2, 3) is
(@) 2i+4j+5k ()

(b) i+ 4}'+ 6k ( )
(c) 2i+3j+6k ()
(d) 2i+4j+6k ( )

(3y+22)_}+[x+ az)k is solenoidal, then the value of the

S. By changing the origin to (2, 3) without changing the direc

tion of axes, the
equation 5x + 3y =3 changes to

(a) 5x+3y=1 ( )
(b) 5x+3y+16=0 ( )
(c) S5x+3y+6=0 ( )

(d) None of the above ( )
6. The equation ax? + 2hxy + by +2gx+2fy+c=
(@ ab-h?=0 ( )
(b) ab-h?% %0 ( )
(c) a=band h=0 ( )
({d a+b=0 ( )

O represents a circle, if

d.
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7. The shortest distance between the lines

x;1=y_-;1=21~1 andic_-l-gt_y_-_zﬁ____zl_T
is
(@) 2429 () (b) 3429 ( )
(c) 2430 () (d) 3430 ( )

8. The angle between the planes x+y+z=1and x-y =2 is

(@) O ()
(b)

| A

(c)

(d)

pla w|A

0
=
5
[y]

—
8

(b)

(c)

o W= wo NI

(d)

10. The coordinates of the centre of the circle 2+ y2 + 22 =30, x+2y+3z=14
is

(@) (1,2, 3) ( ) (b) 0,1, 2) ( )
(c) (2,1, 3) () (d) (43,1 ()
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( SECTION : B—SHORT ANSWERS )
( Marks: 15)

Answer the following : 3513

UNIT—I
1. Show that (@ xb)x2 =2 x (B x 21 i if @x3)xb
at (@xb)xc =ax(bxc)if and only if (¢ xa)xb =0.

OR
2. Find a unit vector perpendicular to each of the vectors @ = 4i - } +3k and
—+ - "~ &
b=-2i+ j-2k

UNIT—II

_.b
3. If ¢ and A have continuous second-order partial derivatives, then prove
that curlgrad ¢ =0.
OR
4. Find the unit normal to the surface x* -3xyz+22+1=0 at the point
1, 1,1
UNIT—III
5. Find the transformed equation of the curve (x+2y+4)2x-y+ 5) = 25,
when the two perpendicular lines x+2y +4 =0 and 2x -Y+5=0are taken

as coordinate axes.
OR

6. For what value of k, will the equation 3x* + kxy - 32 + 29x-3y+18 =0
represent a pair of straight lines?

UNIT—IV
7. Show that the lines
x+2 _1-y_z+1 . 3-x=i-f_=z+2
3 -1 -2 -2 =2 1
are coplanar.
/541 4  Gontd



OR

8. Find the equations of the planes bisecting the anglcs between the plancs
x+2y+22-3=0 md 31.4”012_211:0

UNIT—V

9. Find the equation of the tangent plane to the sphere
e +y2 ozl~21-3y 4z+6 =0
at the point (5, 4, 4)
OR
3) and the basc is

10. Find the equation of the cone whose vertex I8 {0, O, <

x2 y2 =7,

( SECTION : C—DESCRIPTIVE )
( Marks 50 )

10=5=50

Answer the following questions

uUnir—I

rangle ABCon a plane, let g(.‘ =a, CA = b ;B- = ¢. Prove that

b2 + ¢? - a?
COBA = —(—
2bc

where a, b, ¢ are the lengths of the sides BC, CA, AD, respectively.

1. (a) Inat

-+ s T i - ' -»
(b) Show that [bx¢ c¢xa axb|=|la b c]z.
OR

2. (a) If rO=(+ ‘.I]f - 2:_}'+ ?k, t=1, find the tangential and normal
components of acceleration of the gwcn motion and hence write
acceleration in the form a= aTT +a NH without finding T and N.

5
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3.

4.

5.

/541

(b)

(@)

(b)

(@)

(b)

(a)

(b)

Prove that for a plane triangle ABC

sinC _sinB _sinA
c b a

— — —
where BC =@, CA =b, AB =2

UNIT—II

Find an equation for the tangent plane to the surface xz° + x%y=z-1
at the point (1, - 3, 2).

Let B =2xz2% - yzj+ 3x2%k and ¢ = x?yz. Find the value of VxB and
curl (¢B) at the point (I, 1, 1).

OR
If¢= 2xy22+ xzy, evaluate _[anc)d?, where Cis the curve x =t, y = 2,

z=t2 fromt=0to t=1

= -+ 2,7 ) - .
Evaluate HSA-ndS, where A =(x+y“)i -2xj+2yzk and S is the

surface of the plane 2x+ y +2z=6 in the first-octant.

UNIT—III

Prove that the equation 2x? - Sxy + 3y2 —-2x+ 3y =0 represents a pair
of straight lines.
If by any change of axes, without change of origin, the quantity
ax? +2hxy+by2 +2gx+2fy+c
transforms to
ax” + 2h’xy’ + .E:-'y'2 +29%X" +2f 'y + ¢’
then show that—
(i) ab-h?=ab’ -h">

i) f2+g%=f"?4+g"

6 | Contd.



(b)

7. (a)

(b)

(b)

9. (a)

/541

OR

Reduce the equation 3x2 + 2xy + 3y? —16x + 20 =0 to standard form.

Find the equation of the diameter of the conic 4x% +6xy ‘59‘2 =1
conjugate to the diameter y -2x =0.

UNIT—IV
Prove that the length of the perpendicular drawn from the point
(x1, Y1, 21) to the plane ax+ by +cz+d =0 is
laxl +by1 + 2 +d1
Jaz +b? +c?

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

OR
Find the angle between the planes represented by

12x2 —2y? - 622 - 2xy + Tyz+ 62x =0

Find the magnitude and the position of the line of shortest distance
between the lines

2x+y-z=0=x-Yy+22 and x+2y-3z-4=0=2x-3y+4z-5

UNIT—V

Find the equation of the sphere that passes through the circle
x2 +y2 + 22 —2x + 3y-4z+6=0, 3x-4y +5z-15=0
and cuts the sphere

,:.c2+g,«"2+z2 +2x+4y—-62z+11=0

orthogonally. 5

| Coned.

5



10.

/541

(b) Find the equation of the cone, whose vertex is (o, B, y) and the base is

the parabola z =0, y2 =4ax. 5
OR
(@) Find the equation of the cylinder whose generators are parallel to the
line 2x = y = 3z and which passes through the circle y =0, x? + 22 = 8. 5
(b) Find the equation of the right circular cylinder of radius 2, whose axis
is the straight line
LN
1 -2 2 5
¥ ok
8 24G—370
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