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AA-1144

(049) B.Sc. (Part-I) (Maths Group)
Term End Examination, 2021-22

Mathematics
Vector Analysis and Geometry
(Paper-III)
Time : 3 hrs. | [ Maximum Marks : 50
e — T 97T g9t % IO ST | T SIS | &l 997 @UEI 3l & AT SAard & | T g9l @ 31k qA

gl
Attempt all five questions. Two questions from each unit are compulsory. All questions carry
equal marks.

[ZE-1 / Unit-I]
1. () s @ik & = 3R fog gaaaa €
2i+3j—k; i—2j+3k; 3i+4j-2k; i—6]+6k
Prove that the following four points are coplaner.
2i+3j—k; i—2j+3k; 3i+4j-2k; i—6]+6k
(@) ﬁlv_g’ (1, 1, 1) W GFadl x logz=y2— 1, x%y=2—2z & T qWl &% AT BT HIT ST BT |
Find the angle between the tangent planes to the surfaces x log z=y? — 1, x>y = 2 — z at the point
L, 1,1).
() El) ﬁ@) HitT (Prove that) :
div curl f= 6

(ii) 9= Bl HitoTg (Evaluate)
Curl F et/ where F X y1 2xz} + 2yzlA<

[z%E-1I / Unit-11]
2. () A F=(Gx +6y)i—14yzj+ 20x2°k @« jf?.d?{ FOAN x=t,y=27q z=0 % AT fag
(0, 0,0 " (1, 1, 1) d% & 7T 3T HINTT |

If F= (3x* + 6y)i —14yzj+ 20xz’k , evaluate Iﬁd_f{ from (0, 0, 0) to (1, 1, 1) along the path
Xx=t,y=t,z==t.

”F ndsemqmﬁmaﬁﬁrqa-sr F=4xi—2y%)+2k dem & s, X+y: =4,z=03R z=3F IRTZ £ |

Evaluate ”F n ds where F=dxi— 2sz+sz and region s is bounded by x>+ y*=4,z=0 & z=3.

) §IGxy+y)) dx+x°dy] & forq & # A 98T @1 AT HIOT T C,y = x 3 y = x2 FW
qRATYT &5 &l IRET 2 |

Verify Green’s theorem in a plane for if)c[(xy+ y’) dx + x’dy] where C is the boundary of a
region bounded by y=x and y = x>
(P. T. O.)
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[ZFE-II1 / Unit-111]
() 9% GTaaer S BN A9 (& 910 Bl AT9h THIBT
f(x,y)=ax?+2hxy + by*+2gx + 2fy+ C=0
T A L@ Fd BT © |

Find the condition when the general equation of second degree
f (x,y) =ax?+ 2hxy + by? + 2gx + 2fy + C = Orepresents a pair of straight lines.
(@) smepd 14x> — 4xy + 11y* — 44x — 58y + 71 = 0 T @O HIIT |
Trace the conic : 14x? —4xy + 11y* —44x — 58y + 71 =0
(M) fag (1, 1) § 99 B ATl SMepd x> + 2y> =2 &% GAIT SMbd T FHIBT ST BT |
Find the equation of confocal conics of conics x* + 2y? = 2 passing through the point (1, 1).
[EE-IV / Unit-IV]
(@) famgatt (0,-2,-4), (2,—1,—1) & Bl S dTel 39 Tl T GHIBLOT S HITTT TR s qI @1
5y+2z=0,2x—3y=0 R feag ¥\
Find the equation of sphere, which is passing through the points (0, -2, —4), (2, -1, —1) and its
centre is lying on straight line 5y + 2z =0, 2x — 3y =0.
(@) frg HIT o F9aa ax + by + ¢z =0 919 yz + zx +xy = 0 &l I ATET @31 # e BT & AG

l+l+l:0

a b ¢

Prove that a plane ax + by + ¢z = 0 intersects the cone yz + zx + Xy = 0 in two normal lines if

1 1 1

—+—+—=0

a b ¢

. x-1 y-2 z-3 N

(1) S AT AR AT BT GHIHIOT ST Hiog Frerenl FBrear 2 qe ster @ ST T, MR

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

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

[Z#1E-V / Unit-V]
() 3T foh THAT x + 2y — 22z = 4 WaWAST 3x> + 4y” = 24z BT TF YT & SR Tt faeg 0 g |
Show that the plane x + 2y — 2z = 4 touches the paraboloid 3x? + 4y*> = 24z and find the tangent

point.
2 2 2
(@) srfaaaast x—2+g—2—z—2=1 % {9 (a cosa, bsina, 0) F Bl A aATd SThI b FHIBIOT STl
a c

I |
x2 y2 ZZ

Find the equation of generating lines of the hyperboloid — + EaE 1, which pass through the
a c

point (a cosa, b sina, 0).
(M) Tog FIT {6 I8 yz + zx + xy = ¢* &1 FHAA Ix + my + nz = p ERT YL Tk T 81T Al

Vi +m ++/n =0

Prove that the intersection of the surface yz + zx + xy = ¢* by a plane Ix + my +nz = p will be

parabolaif \/7 + \/m +/n =0-
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