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B. Sc. (Part I) EXAMINATION, 2021

(Old Course)
MATHEMATICS
Paper Third
(Vector Analysis and Geometry)

Time : Three Hours ] [ Maximum Marks : 50

qe ;39 YTUS H Urd SHeAl & | UAD Al B M WA § |
UAd SHE H DI Ql WM B DG | FH YT & 3@
T £ |
This paper has five Units. Each Unit has three parts.
Solve any two parts of each Unit. All questions carry

equal marks.
FPE—1
(UNIT—1)
1. (@) Rig oI :
la 1b Ilc
[Imn][abc]=jma mb mc
na nb nc

P.T.O.



[2]

Prove that :
la b Ilc
[Imn][abc]=jma mb mc
na nb nc
Iﬁ?:
a =sin0i+ cos0j + 0k
b =cos0i —sin6j —3k
c=2i+3j—k
g, a1 9 31 IR
I fax oo,
de
0=0 WR|
If:
a =sin0i + cos0j + 0k
b =cos6i —sinBj —3k
c=2i+3j-k
find :
i{a><(bxc)},
de

ato=0.
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[3] E-3629

(@) <y &

V2 E(r) = f"(r) L2 f'(r)
r
Show that :
2 114 2 12
V2E(r) = f"(r)+ = £'(r)
r

THE—2

(UNIT—2)

r(t) =5t% +tj —t3k

SICKIEURED

2
jzrxudt:—14i+75j—15k.
1 g2

r(t) =5t%i +tj —t3k
show that :

2
Izrxudt:—14i+75j—15k.
1 dt?

P.T.O.
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@ oA IR :

jCF.dr

ST F=x?y2i+yj T aF C, y>=4x xy-Gdqd #
(0,0) ¥ (4,4) Th 2|

Evaluate :

JCF.dr

where F=x?y?% +yj and the curve C is y? =4x inthe
xy-plane from (0, 0) to (4, 4).
@) ¥ g & ST | AH S I

P lx+2y)dx + (y +3x)dy]
el C U6 9 X% +y? =1 % |

Use Green’s theorem in plane to evaluate :

@C[(x+ 2y)dx + (y +3x)dy]

where C is the circle x% +y? =1.

ThIe—3

(UNIT—3)

3. () B BT ARG I :

21x? —6xy +29y? + 6x —58y —151=0



[5] E-3629
Trace the conic :
21x? —6Xy +29y? +6x —58y —151=0
g IR 5 ST wifea Ta-gaR @1 T W Fred
g
Prove that, confocal conics cut at right angles.

T L —1+ecos0 BT el 45 ‘o’ W Wl @ &
r

FHIEROT S DI |

To find the equation of the tangent at the point ‘a0’ of

the conic :

I—:1+ecose.
"
PTE—4
(UNIT—4)

T WA Rl & 9 Ea QS B
AT G DI ARl VT BT FHG M FIT B -

Xx-1 y-2 z-3
2 3 4

X-2 y-4 7-5
3 4 5

S0 |

P.T.O.



[6] E-3629
Find the shortest distance between the lines :

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

X-2 y-4 7-5
3 4 5

and

and the equations of the lines of shortest distance.

9T BT B A T ST B -

X2 +y? +22 -8x+4y+82-45=0
X—2y+2z=3.
Find the centre and radius of the circle :
x2+y2+22—8x+4y+82—45:0
X—2y+2z=3.
(1 T FHERv ¥ e g B R 9
P fora! Broam 2 o 3181 &1 FHIeR -

g

Find the equation of the right circular cylinder whose

radius is 2 and axis is the line :

x-1 y_z-3
3 1
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ThIe—5
(UNIT—5)
[ T Sidas &1 T qd B GG (45 (o0, B, 7)
W A DIV : ax? +by? +cz2 =1 |
Find equation of tangent plane at («, B, y) to the

conicoid ax? +by? +cz? =1.

& 05 (1, 2, -3) 9 WM 91l WSl & FHIBROT I
I |

Find the equation of generating lines of the
hyperboloid :

which pass through the point (1, 2, -3).
frforRad Feiaxe o ymifdre w9 # fAfia SR
2x2 —7y2 +222 —10yz —8zx —10xy +6X%
+12y-62+5=0.
Reduce the equation to the standard form :
2x2 —7y2 +222 —10yz —8zx —10xy +6X%
+12y—-6z+5=0.



