D-3560

B. Sc. (Part I) EXAMINATION, 2020
MATHEMATICS
Paper Third
(Vector Analysis and Geometry)

Time : Three Hours ] [ Maximum Marks : 50
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All questions are compulsory. Solve any fwo parts from
each question. All questions carry equal marks.

TPIR—1
(UNIT—1)
g IR b

l.a 1Lb Ic
[l m n] [a b c]zm.a mb m.c

n.a nb nc
Prove that :

l.a 1Lb lc
[l m n] [a b c]=m.a mb m.c

n.a nb nc
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Udh U deh
x=0+1
y=2
z=2t+5

W I @ 8, ogl ¢ WA B r=1 W ARy
i+ j+3k @ oo § 9 Ud @R B T Hd pIY |

A particle moves along the curve :

x=0+1
y=r
z=2t+5

where ¢ is the time. Find the component of its velocity

and acceleration at # = 1 in the direction i + j + 3k .
Ife

o(x,y) = log, y/x* + y?
ar qesy fe

rad = r—(kr)k
grad {r—(k.r)k}{r—(k.r)k}

If :

¢ (x,7) = log, y/x* + y?

then show that :

rad b — r—(kr)k
grad ¢ {r—(k.r)k}{r—(k.r)k}
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BE—2

(UNIT—2)
jCF.dr P AAGT DI, W&l F = yzi + 20 + xyk
TN 9% C Bfl® r =acosti+bsint j+ctk @

91 8, frges) W t:O@H:%W%l

Evaluate I c F.dr, where F = yzi + zxj + xyk and C is

the arc of the helix » = acosti+ bsint j + ct k whose

. T
limits are from¢t=0to ¢ = E

TS @ Slgdud THY o ”SF ndS @ G

DI, SRl F=4xi-2y*j+z% T &F
S,x2+y2:4,Z=03ﬁ—\’Z=3ﬁqi€|§%|

Evaluate I I SF. ndS with the help of Gauss’

divergence theorem for F = 4xi —2y?j + z?k taken
over the region S bounded by x> + y2 =4, z = 0 and
z=3.

W T BT AT DI, W6 F = yi + 2 + xk
TMU8 S Mt a2 +)2+22=1 & xy-Go0A
IR BT 9 2|
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Verify Stokes’ theorem when F = yi+ zj + xkand

surface S is the part of the sphere x> + y> +z% =1

above the xy-plane.

THE—3

(UNIT—3)

x2+4xy+y? -2x+2y=0
BT GV BT TAT 3! A & (s vd gaa
Shadl F1d DI |

Trace the conic :
x* +4xy+12 -2x+2y =0

find the co-ordinates of its foci and its eccentricity.
I Tida DI W IfoesT FRd 2 |

Confocal conics cuts at right angles.

3 A AEgd SFa) Sehwdl e ©, 39 YHR W A
g & S9o 98 9o W W qAT SHd U AN
SRfE 2 IR PQ Te SWIfNE Wb Y@ g,

a g B & PSQ, 2sin! (e/V2) B TN
gl
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Two equal ellipses of eccentricity e, are placed with
their axes at right angles and they have one focus S in

common. If PQ be a common tangent, show that the

angle PSQ is equal to 2sin™! (e / \/5) )

TPI—4

(UNIT—4)
e M 2 +y2+z22 =2 B PR WY FHAA
el W AT a,b,c @ B, q Rig BT
fop :

If any tangent to the sphere x> + y* + z2 = > makes

the intercepts a, b, ¢ on the co-ordinates axes, prove

that :

BLEGK 3x+y+5z=0 3R HET

6yz =22 +5xy =0 o pfomsg Yl & €9 &1 B
ST DI |
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Find the angle between the lines of section of the

plane 3x+y+5z=0 and the cone

6yz —2zx +5xy =0.

I I BT TRV GG DI TS T h TRl T
xz%:g & IR el MW am dega
x2+2y2=1,z=3 gl

Find the equation of the cylinder whose generators are

parallel to the line x = Ty = g and the guiding curve

is the ellipse x*> +2y2 =1, z =3.

THE—5

(UNIT—S5)

Tuigy b (x',y’,z’) q ﬁﬁ?ﬁlﬂ

2 2 2
x_2+y_+z_=o
a b2 2
R @i T afield wa fgemda og w 2

Show that the normals drawn from (x’, y',z')to the

2

o oxr Yz .
ellipsoid — + =— + — = 0lie on a cone of second
a2 22

degree.
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(@ aT uldew 9 B Sdfd FHdd I + my + nz = 1

R Tgul x2+y2:22 WWWW?I

Find the condition that the plane Ix + my + nz = 1 may

be a tangent plane to the paraboloid x> + y? = 2z.

@) SfdmRderRS §+%2—%:1 & fag (2,3,-4) @
S ATl SFa! & FHIBROT S BITY |

Find the equation to the generating lines of the
2?2 22
hyperboloid T + T 1 which pass through the

point (2, 3, —4) .
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