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B. Sc. (Part I) EXAMINATION, 2021
(New Course)
MATHEMATICS
Paper Third

(Vector Analysis and Geometry)
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All questions are compulsory. Solve any two parts of
each question. All questions carry equal marks.

THE—1
(UNIT—1)
1. (@) A a b c®E dF A & a Rig B & -
[a+b b+c c+a]=2[a b c]
If a, b, c be any three vectors then prove that :
[a+b b+c c+a]=2[a b c]
@ ¢ =x2yz +4xz? @ fed e fog (1, -2, -1) W
2i —j— 2k I feom # S BIR |

P.T.O.
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Find the directional derivative of :
b = X2yz + 4xz?

in the direction of the vector 2i — j — 2k at the point
(1,-2,-1).

@ e a ve sER ARY 8, 1 gulsy -
(i) div(axr)=0
(i) curl (axr)=2a
If a is a constant vector, then show that :
(i) div(axr)=0
(i) curl (axr)=2a
TPIE—2

(UNIT—2)

(1) jCF.dr PTG DHIY T2l -

F=(02+y2)i-2xyj
AT C, xy FHd H U AT & O x=0,x=a,y =0,
y=b¥ fRT 2|

Evaluate _[CF.dr where :

F =02 +y?)i—2xy)j

and C is the rectangle in xy plane bounded by x = 0,

x=ay=0,y=h.
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I THY BT AT DIY 9

F=yi+zj+xk
T IS ST X2+ y2 +22 =1 &I xy I9qA & IR
BT AT 2 |
Verify Stokes’ theorem when :

F=yi+7zj+xk
and surface S is part of sphere x2 + y2 + z2 =1 above
Xy-plane.

[[ F.nds 1 1 R o

F=d4xzi— y?j + 4zk
TS B I TS &, O f waell x=0,x=1,y =0,
y=1,2=0,2=1 ¥ fRT M 2|

Evaluate :
[ F.nas

where :
F = 4xzi — y2j + 4zk

and S is the surface of the cube bounded by the plane
x=0,x=1,y=0,y=1,z=0,z=1.

FPR—3
(UNIT—3)
S[iehd T JFET DY :
21x? — 6xy + 29y2 + 6x — 58y —151 =0

Trace the conic :

21x% — 6xy + 29y? + 6x —58y —151=10

P.T.O.
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|
—=1-ecos0
r

qgqr l=—1—ecose
r

UF B Whd I FHUd w2 |
Prove that the equations :
! =1-ecos6
p

and l=—1—ecose
r

represent the same conic.
(®@) e
X2 +2y%2 =2

| I WMdhd BT FHIGROT G Do S o (1, 1) 9
BRIl 2 |

Find the conic confocal with the conics :

X2 +2y2 =2
which passes through the point (1, 1).

3PE—4
(UNIT—4)
@) 99 UH BT TGO T by orEd WY (o, B, )

3R MR d% ax? +by2 =1, z=0 |
Find the equation of cone whose vertex is (o, 3,y) and
base :

ax? +by? =1, z=0.
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I I BT THIGT S1d DTG T 9 V&
x_y_z2
1 2 3
T AR © T MR a5
X2 +2y2=112=0
gl

Find the equation of a cylinder whose generators are
parallel to the line :

X

xX_Yy
1 2
and the base curve is :

X2 +2y?2 =1, z=0.
S A9 9 B FHIGRY TG DY e B
2 B AT 37T T

x-1 y-2 z-3

z
3

2 1 2
T 2 |

Find the equation of right circular cylinder whose
radius is 2 and axis is the line :

x-1 y-2 z-3

2 1 2
3PIE—5
(UNIT—5)

ag Ufee Sd DINT S19 FHda IX + my + nz =1, o5
Mpael ax? + by2 + cz2 =1 B WY I 8|

To find the condition when the plane Ix + my + nz =1
becomes a tangent plane to the conicoid :

ax? +by? +cz2 =1

P.T.O.
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A & yo
47 +2x + Xy = @

BT FHIA I + my + nz = p §RT Ufoede U URaerd 81T
Ife

ﬁ+%+f:o.

Show that the intersection of the surface :
47 +2X + Xy = a2

by the plane Ix + my + nz = p will be a parabola if :

ﬁ+%+%:o.
CIGEICRRIIE

X2 y2 Z2

4 9 16

P 5 (2,3, —4) 9 TN qTd T & FHIGW FA
EEN
Find the equation to the generating line of hyperboloid :
X2 2 ;2
4" y? 16
which passes through the point (2, 3, — 4).



