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B. Sc. (First Year) Examination, 2021
(New Course)
MATHEMATICS
Paper : Third

(Vector Analysis & Geometry)
Time Allowed : Three hours

Maximum Marks : 40

Tz : myl @ue fEwgan g9 #1
Note: All section as directed.
wus-' 37’
Section—* A’
(g IATE W) 5x3=15
(Short Answer Type Questions)
Tz - 7Y gEE & IW Y FAF T 3 HF B ES
Note : Antempt all questions. Fach question carries 3-marks.
1. fag Fifg fm— S\\Q
(a+b)- [ (b+c) x (c+€§’= 2[abe]
Prove that : QQ\
(a+b)- [ (b+c) &c‘%&:) :| =2[abc]

Hdn
Or

IY R WEEAH] F AEAT Fa HIGU faEE! Gun S wmEw: @few =27 -3 j+ 44,
b=i+2j—k 0 ¢=3]- j+2k & F&fm s
Find the volume of parallelopiped whose edges ore representated by G =27 -3 j+ 4 k. b=i+2 J —k

and ¢ =37 - j+2k.

. a A : S 2 2
2. AR i yitzh, T L=yt @ TR fE ograd = T (or"f" r = nr" r)

If F=xi+ yj'+_-,.‘; ,thatis ;% = x* 4+ y* + 2% is then prove that grad =" (or V= pte ,r‘)
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Hear

Or
'q‘ﬁ_‘ 1_':{"1'1‘: (l:+}+:q:), ﬁ\T curl V7319 ﬂnﬁql
If v=e%° (f + ,r - k) then find curl [
3. fem mm 22—
;:(f) = 2."—_,f+2.ff ad =2
=4i-2j+3kF (=3
zunze fm—
3 I
[ P =10
2 ot
(Given that ;
F(r) = 2i-j+2kwheret =2
=47i-2 j+3kwherer=3
Show that :
3 1F
I P =10
2 it
HYUdr
Or

afa— \\g@
F1) = 5Ci+-r'k &Z,%
iy, foh— Q\Q%
) \

S
T d-r N

| Fx Sdi = —14i%95 15k
| dt”

If 7 (1) = 5ci+tj-1'%
Show that :

-

2 25 -
_I-rxc icff=—14.'+?3j—15ff
| i~

4, A S FE F5 T2 &, I fF a7 VH WA ® R F=xi+2yj+3zk W fag #wifsw fF
[| # hds=oV

IfS is any closed surface enclosing a volume } and /' = xi+2 yj+ 3 zk then prove that _[L F-nds=6V
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Hear
Or

wad F=(+y)i-2x ) & far wis #1999 @1 fag wifag wafs s@was 5
x=4q, y=0,y=h 9 I 2Ed & qfa: e )

Verify Stoke’s theorem for f"=(-\‘:+_1‘3) i-2xvj taken round the rectangle bounded by

x=ta,y=0,y=5h.

th

vliehd 1 ATYH THIHU THSEY UF 39 fov ywn fafag )
Explain General Equation of the conic and also write its particular form.

HIAT
Or

YiHa N ATEET FIAC T FHH FH A HIAI—
X +4 xy+ J-': —2x+2y-6=0
Trace the conic x? +4 xy+y° -2 x+2 y— 6 =0, also find its centre.
wue-'a’
Section—*B’
(=i wed) 5x5=25
(Long Answer Type Questions)
FiT - aﬁuﬁﬂ'%ma’ﬁ@?ms sl &1 1
Note: Avtempr all five quc.s‘ﬁ'r@nu.\'r.im.r.s'. lsach question carries 5 marks.
6. IFTTHECAT WA Fl ITRE Fied FHE |

Explain hyperbolic para@oid with examples.

Hedn
Or

fag =wifau fe d5fy wea tF @ &1 @=ad Fed @ |

Prove that confocal conics cut at right angles.

7. 3 TiH B GHIE g Hiferg e W (0,0,3) SR SMER W g9 P4 yP =4 z=0 €

Find the equation of the cone whose vertex is (0,0, 3) and base is the circle +* +y° =4, z=0.
HYdr
Or
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T Vi H GHIH0 F1d FRifer e oftd g forg & a9 S a6 ax” + byt +ezt =1, tmy+nz=p
H T 7
Find the equation to a cone whose vertex is origin and which passes through the curve
ax’ + .-‘v_r: +ezt =1, Ix+my+nz=p
8. fog =ifsw & tF wagea vig foma ol 9o fag 8, @w o7 2 a9 s@-9fd &m o %,
x4 }-‘2 =z tan2 o B

Show that the equation to a night circular cone whose vertex is the onigin, axis ()7 and semi-vertical angle

5 5 . -

o ls, x“+y =z tan" o
HYdr
Or
I WP H FHEOT T HItA T W (1,2,3) R MER FF P =4ax, 2=0 T
Find the equation to a cone whose vertex 1s {I. 2, 3} and base is J,: =4 aqxz=0.
2 2 2
-\— }. : ~ -~ . = - e
9, Afquaergs — + ‘bz - — =1 % fag (acoso, bsine, 0) H BIHT IH Al FH6 @IS H
o T
GHIERTIT F@ HIaT |
2 },2 L2
Find the equations to the generators of the hyperboloid — .,:2 - -3 = 1 which pass through the point
4 ? [
(acosot, bsiner, 0},
\@ YT

RIEEE 3.3.-3+5_1-3+3:3@Q?:4 % arefad g s w FE R
Find the real circular s s of the conicoid 3 x* +5 47 +3z°+2xz=4.
10. fag Fifsm ff wHae, x+2 -2z =4TEFIH 37 44,7 =242 F WU B ¥ o fag F
i 3@ i
Show that the plane x +2 y'— 2 z =4 touches the paraboloid 3 x* + 4 y* =24 2. Find the point of contact.

Hadr
Or

WA @ Tx+10y=30, Sy-3z=0 & TR 91 T g7 742 +5 7 +320 =60 F =9 Fl
% FHIHE Fa I

Find the equation of tangent planes to the ellipsoid 7 x* +5 y* + 3 z* = 60 which pass through the line
Tx+10y=30 5y-3z=0.
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