MATHEMATICS
Paper- III : Vector Calculus and Geometry

Time : Three Hours | o ‘M.M. : 75/66

Part-A (Compulsory) . [Marks: 15]
WIT- 7 ( 3fard ) L o

L. Ifr=cos ti +a sing tj + tk, then find |53 _
JfE r=costi+asing tj + tk A |5 BT AF = DY |
2 Show div grad ¢ = V* ¢. Rig PIRTT div grad ¢ V2 ¢
3. Write the Cartesian from of Green's theorem.
A T B BT &Y fRag |
4 Find the co- ordinate of centre of coni¢ 36x~ 4 24xy +29y2- 72X +
126y +81=0.
SiI 36x2+ 24xy + 29y? - 72x126y + 81 =0. & B= & Feie s
FT | - '
5. Write the general equatiénofeircle in polar coordinates.
g P A ISP ¥ 2o wiiexvl ferfav |
6. ~ 'Write the condition foralplane 1x + my +nz =pto touch the sphere
X2 +y2+ 224 2ux +2vy + 2wz +d =0.
TS Ly rmy+nz=p A x>+ y>+ 22+ 2ux+ 2vy + 2wz + d Bl
Y TR g uiie e g | |
7. Definé Reciprocal cone. 2Jc4 g BRI faifa |
8. Define Cylinder. o o gt S BT |
9. Define conjugate plane. G 7 &I R ?ﬁ'n%r(f |
10. Give two examples of centre] conicoid.
g TIeae @ AR ARl |
Part - B (Compulsory) 15
upr- o (Afrart) -
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11.

12.

13.

14.

“ 15"

16.

Find the directional derivatives of ¢ =xyz in directionif i at the
point (1,2, 3). ’

ﬁ‘E’(I,Z,S)HW=:£yzasmﬁs1ia%’rﬁsnﬁﬁ$smmﬁramﬁml -

Prove that vector f=(siny +z )i +(xcosy -2 )j +(x-y)kisirrota
tional. '

Rig HfTe s G f=(siny +2 )i + (xcos y-2)j + (X -k Hﬂﬂcﬁﬂﬂﬁﬂ%l
Prove that the line 2 A cos®+B sin will touch Z 1+ cosBif (A-e)+B*=1

g HfoTe 75 ¥ £ A cosd+B sind wHiE Z 1+e cosd 3 el B AfE
(A-e)+B=1 |

B A
Find the equation of the cylinder whose generators are parallertos -2 3
and which intersects the ellips 4x* + 2y?=1,2=0.

w&mmaﬁmﬂmﬁaﬁﬁﬂﬁﬂmmw%%%%mﬁm

-Gl Sregd 4x2+ 2y*= 1,z =0 &y I &)

" Find the locus of the middle point of chords'ef'eonicoid ax? + by? +¢z*=1

which pass through the point (a, B, 1)

gIeBast ax® + by? +cz? =1 B i3l a‘iqw\ g o Rgae T BT
o g (o, B, 1) F TORA |

Part-€ (MPT-¥) e 45

Unitl/ 361
(a) if r=xi+ yj*zk andr + |r| then prove that - -
| Hﬁrzxi+yj+;kﬁﬂlr+|r|ﬂ‘lﬁ_§-ﬁﬁr‘ﬂ'— diver=(n+3)r

) Using Stoke's fhcorem, evaluate [i=#+¥#-% where c is the
T Lturve’ x2+ y*=4andz=2. . - |

{ ' @'aigﬁ'q’gm_f(umzm-mmmﬁgﬁmqagj Caag X2+ yg
=491 z=2 2|
Or ( 37¢ET )

. (a) Apply Gauss Divergence theorem to evaluate. -

it G T ST B BT HIheT 1 A I BT |
j _[ (x+z)dydz+(‘y+‘z)dzdx+(x+y)dXdy}

where S is the surface of sphere x*+y* + 72 =4,
S S TRy %2+ Y2+ 28 = 4 T 75T
®) Prove that (Rig IR - -
div (ng)-div(gi)‘:fV”g-szf
Unit-11( 3E-10)
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17. Trace the curve x*+ y?+Xy +x +y - 1=0.
TP X2+ y? +xy+x+y 1= 0 &1 3T g |
Or ( 31gar) ’
(@ Find the axis, the vertex, the latus rectum and/focus of
parabola 16x2- 24xy + 9y? - 104* - 172y + 44 = 0.
WA 16x%- 24xy + 9y2 - 104*- 172y + 44 = oﬂsranhﬁ
TiRveia e Y ST BT |

®) Find the equation of the sphere having the circle x>+ y2 +
= 16; 2x - 3y + 6z =7 as great circle. Alsofind the radious

and center of this great circle.
Wmﬁmﬂmﬁmmaﬂﬁwmw X2 +y2+2%= 16; 2x
-3y +6z= 7@3@3@3&?@@3@@3&%@13%@
SaHINT |
 UnitII(F@E-II)
18. (@) Find the equation of right cm:ular cylinder whose guiding
curve is the circle X2+ y2 +22=9; X - 2y + 2z =3:

TN I o BT TAHRY] S BT RrTeT e gw

X2+ y2+22=9; X - 2f #22=3%I
®) Find the equation/of two plane which contain the line 7x +
10y - 30=0=5y+ 3z and touch the ellipsoid 7x%+5y2+ 322

=60.
2 TN I BRI ST oIS il &l 7x + 10y -30 =0 = Sy

_ 3z R IORC & T EFA Tx+5y%+ 372 = 60 DI BA & |
OR

@ Prove that the plane ax + by + ¢z =0 cuts the cone yz + zX +
) 11
Xy = 0 in perpendicular lines if _+3+ =0
ﬁlﬁﬁ‘»’rﬁrmﬁ%max.+by+cz=0‘€i§yz+zx+xy=0m‘r
: 11 1. _
R T YR A BN AR S +5 + - =0

®) Show what plane 8x - 6y -z = 5 t,oucl}es the paraboloid

E:»c2 - %yZ = z find the co-ordinate of the point of
contract.
- 1 1 > —
waRfa it & wiaa 8x -6y-z='5mam-2'x2 —3Y2 =2

o v v ¥ g e g & P @ AR
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