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B.A./B.&c. (Part—l) Term End Examination, 2021-22
MATHEMATICS (Paper-I11)
Time: 3hourg] [Maximum Marks: 50
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Note: Attempt all five questions. Two questions from each unit is compulsory. All questionscarry
equal marks.

bdkb&l / Unit—
1. (a) f= afestt & =yepm usfa & afewr s #ifm—

Find the inverse vector of the following vectors:
2 -3j-k i-j-2k -i+2)+2k

(b) ®a= f = x* - y* +27° &1 fasig staerast 45 (1, 2, 3) W @1 PQ & fasm 7 sira iy |
et Q & fdana® (5,0, 4) T
Find the directional derivative at point (1, 2, 3) for function f = x* - y* + 2z* in the
direction of line PQ. Where co-ordinate of Q be (5, 0, 4).

(©) (r" ) afer WA £ dt n @ A 3 A

®
Find the value of n, when vector (r" r) is solenoidal.
bdkb&Il / Unit-1
2. (9) s =T

Q@i + byj + czk) xids :gp(a +b+0)

T ST X2 + Y2 + 22 =1 §as B
Prove that Q(axi + byj + cz) Xﬁds:gp(a+ b + ¢) where S be the surface of sphere
x> +y*+27° =1

(b) =g & THT 1 AT HIT, T&f F = (X2 + y2)i - 2xyj, STaich TR ®l X = +a e
y=0& y=b ¥ 99 Iad & uia: fmar mam 7

Verify Stokestheorem, whereF = (x? + y?)i - 2xyj when integration isbetween the curve
x =xa & y =0to y = bformsarectangle.

© QLOxy + y>)dx + x*dy] & T goad § A9 99T P TG>T Fi] Siel C, @86 Y = X adT
y = x% g7 o 7
Verify Green's theorem for gy[(xy + y*)dx + x°dy] in plane, where C is surrounded by
y =xandy = x°,

bdkb&l 11 / Unit11
3. (a) wiFHT X* +2xy + y* - 2X - 1 =0 & FE@T HIIT qAT AT & MEMb T B |

Trace the conic x* + 2xy + y* - 2x - 1 = 0and find co-ordinate of its focus.
[PT.O]
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(b) Rrg IR b e & &1 o T8 Gl OX 61g & IR 9t Y@rstl W STel T @al & 0 &0
SR AR BT & |
Provethat on any given confocal from centre, the difference of the square of perpendicular
on any two parallel tangent linesis constant.

(C)Ui%P83¢smrl:1+ecosqaﬁ@mﬁﬂ136ﬁm%ﬁm€mm&rS%?ﬁﬁl@aﬁﬁﬂz
1 1 2
.

P Pt |

If PSP¢is a focal card of conic ! =1+ ecosq whose focus is S, then prove that
r

1 1 _2
+ -

P Pt |
bdkb &IV / Unit—1V

4. (a) U g9aw 965 (a, b, ¢) & 1 gU fdsnient s1eft 1 A A, B, C WX dredr &, g #ifor fo i
OABC%EB’EEBT%’@%IWHWE+E+E =2 B |
X y z
A plane cutsthe co-ordinate axisat A, B, C through (&, b, ¢). Provethat the equation of locus

of centre of sphere OABC is2 + b +&=2
X 'y z

(b) fag HifT fo6 9 ayz + bzx + oxy = 0 @&m vax + /by +/cz = 0 Wew =gehd 9
Prove that cones ayz + bzx + cxy = 0and Jax + by + Jez =0are mutually invertible.

(©) wémwaﬁwwawaﬁﬁqﬁﬁm%m% :%/ :g%wﬁ?%amazs x? + y* =16,
Z=0% & I 2 |
X_Vy_Z

Find the equation of cylinder, whose generator is parallel to 1 573 and curve is

passing through x* + y* =16, z = 0.
bdkb&V / Unit-Vv
5. () TNy fh @9a@ X + 2y - 2z = 4, Waadsl 3x° + 4y’ =24z & wWef Far & qgn wyf foeg
T I |
Show that plane x + 2y - 2z = 4 touches the paraboid 3x* + 4y* =24z and find its
touching point.

(b) StfaoRaet yz + 22 + 3xy + 6 = 0% favg (=1, 0, 3) & T AT TA+Tehi & THIHT ST HITT |
Find the equation of generators for the hyperboloid yz + 2zx + 3xy + 6 =0 passing
through the point (-1, O, 3).

(0) Ty fop U Srefgaet & AT SMibdl Bl Iehwsarstl &l [UHGA SHIS erdl © |

Show that the product of eccentricities of focal conics of an ellipsoid is one.



