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B.Sc. Part I
MATHEMATICS
Paper III

(Vector Analysis and Geometry)
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Note : Section ‘A’ is Objective type and is compulsory. It

should be written on the first page of Answer-

book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
@us ‘31’ (Section ‘A’)
Sglashedid g9

(Multiple Choice Questions)
Hal IR k1 =T HIFT

Choose the correct answer :

1x10=10

- - > - > >
i) A a,b,c Wa’,b’,c’WQG?lﬁﬂﬁm
. e e T S
%Fﬁ axa’+bxb'+cxc’W1‘|H%:
P.T.O.

(i)
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e S -
(31) [a b c] (&) 0

- > >
() 1 (T) [a b c]?

- > > - > >
If a, b, c and @', b, ¢’ are reciprocal system

e e T S S
of vectors, thenvalueof axa + bxb +c xc

is:

- o> -
(@) [a b c] (b) O
- > >
(01 (d [a b c]?
forg afcer wice &1 T fag P W, T Afew
a F feen # fvia sades ¥ ¢

ds _; ae _ o
(37) 2 a.grad ¢ () ds_a.gradd)

d¢_/\ E_—)
() g—a.gradd) (%) dd)—a.gradcb

The directional derivative of a scalar field at

AN
a point P in the direction of a unit vector a

is:

ds _ 2 do _~
(a) d¢—a.grad¢ (b) ds—a.gradd)
(c) %=a.grad¢ (d) Z—;=Z.grad¢



(iii)

(iv)

v)
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IS S HIE TJd I3 B, Sl Weh SATIAH V hl Bl
ETAAF = xi+ 2yj + 3zk, A [[F.ndS
S

() v (9) 2V

(9) 4v (T) 6V

If S is any closed surface enclosing a volume

V and F = xi + 2yj + 3zk, then ”Fn ds is:
S

(@) V (b) 2V
(c) 4V (d) 6V
IR T o STER ) F.dr h1HM E

() ”n.dideS (o) ”n.curleS
S S

(®) [[[n.divFav (2) [[[n.curl F av
\ \

The value of (jSC F.dr by Stoke’s theorem is :

(a) jjn.dides (b) jjn.curles
S S

(c) mn.div Fav (d) j”n.curl F dav
\ G

YMiehdl w1 Scshdl (o) T Hrare § 9T BT ©

2 2
(a1) 1-2 (@) f1+L
Iy Iy
2 2
@ 1-5 () \/1+%
I T;
2 1

P.T.O.

(vi)

(vii)
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Eccentricity (e) of conic is given by relation :

(a) 1——2 (b) [1+——
1 )

I‘2 r2
1--L 1+-2
(c) 1/ 2 (d) 2

A9 €9 T Tl Wehd fohad fagaii (aredfass a1

sAfyerfead) o ufaeee & €
(1) 1 (F) 2
(9) 3 (%) 4

Two conics in general, intersect in how
many points (real or imaginary) :

(@ 1 (b) 2

(c) 3 (d) 4

Mell X2 + y2 + 22 + 2u x+ 20,y + 2w, z+ d; = 0
M2 + 12 + 22 + 2upx+ 205y + 2wyz + dy = O
& TTFIehITUTeh e o T SATeearsh Td qaie
gfqara ¥

(37) 2uyu, + 20,05 + 2W Wy = d; + d,
(F) 2u uy + 20,0 + 2d,dy = Wy + Wy
(F) 2u uy + 20,0y + 2d,dy = W, + Wy
(]) 2u vy + 2050, + 2w Wy = d, + dy



[ 5]

The necessary and sufficient condition for
the spheres X2 + y?2 + z2 + 2u;x + 2v,y +
2w,z+d; =0and 2 + y2 + 22 + 2uyx + 205y
+ 2wyz + d,y = 0 to intersect orthogonally is :
(@ 2uyuy + 20,09 + 2w Wy = d; + dy
(b) 2u uy + 2V + 2d,dy = Wy + Wy
(€) 2uyuy + 2V 09 + 2d,dy = W) + Wy

(d) 2u vy + 2090, + 2wW Wy = dy + dy

(vii) el A2 + y2 + 22 — 8x + 4y + 8z — 45 = O I

(ix)
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&g AR oo &
(31) 4.2,4):9 (d)(-4,2,4):9
(9) 4,-2.-4):9(3) 4.-2,4):9
Centre and radius of the sphere x2 + y2 + z2 -
8x+4y+8z-45=0is:
(@) (4,2, 4); 9 (b) (-4, 2,4);9
(c)4,-2,-4);9 (d) 4 -2,4):9
IMRaS ax? + by? + cz2 = 1 fggss sifamaeas
WWT%,?J%W:
(31) a b, c A &1 &
() a, b, cH T HE TH HIT|
(F) a, b, cHHE A HIL
(2) a, b, c = H L1

P.T.O.

(x)

[ 6]
The conicoid ax? + by? + cz2 = 1 is called a
hyperboloid of two sheets, if the coefficients :
(a) all the three a, b, c are positive
(b) any one of a, b, cis negative
(c) any two of a, b, c are negative
(d) all the three a, b, c are negative
Foferebar FeT & <) fert-foret el o e e
feramd Bt ¥ -
(1) TR
(9) FHMRR

(&) e

() 3T & g &l

The principal directions corresponding to

two distinct roots of the discriminating cubic
are :

(a) at right angles (b) equal

(c) parallel (d) none of these

@|us ‘'d’ (Section ‘B’)

g ITIT 997 3x5=15
(Short Answer Type Questions)

qe—  Teff uter ye tfer ¥
Note : All the five questions are compulsory.

1. fag =ifsufe arfagsiia(4,5.1), B(0,-1,- 1),

C (3,9, 4) 3D (- 4, 4, 4) I B |
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Prove that the four points A (4, 5, 1), B(0, -1, - 1),
C (3,9, 4) and D (- 4, 4, 4) are coplanar.

HAYAT / Or
@WW}C:SSmt,y=300st,z=8tW‘|aqlq
@FﬁWé‘TﬁTWt:OHWt:%WEW

it |

A particle moves along the curve x = 3 sint, y =

3 cost, z = 8t, then find velocity and acceleration

att=0and t= E.
4

J.CF.dr ST A T IS, STl F = zi + xj + yhe
Cahr=costi+sintj+ tk® t=0"t=2rdhH
EIEEd

Evaluate .[c F.dr where F = zi + xj + yk and C is

the arc of the curve r= cost i+ sintj + ticfrom t=0
to t=2m.

HIAT / Or

[[F.n as =1 am feifa, SETF = 4xzi- y%) + yzk
S
TGS W T H IS TS o A9aell x= 0, x=1, y =0,

y=1,2=0,z=13 gzl

1-22/22 P.T.O.

[ 81

Evaluate H F.n dS where F = 4xzi — y?j + yzk
S

and S is the surface of the cube bounded by
planes x=0,x=1,y=0,y=1,z=0, z= 1.

. WW%WQ&WT@T%:ACOSG+BQnG

IMehd £=1+ec0s(9—oc] ! T A, A2 + B2 -
r

2¢(Acosa+Bsina)+e2-1=0%]

Prove that the condition that the line

L:Acose+Bsin6 may touch the conic
-
£=1+ecos(9—oc] isA2+B2-2e(Acosa+B
-

sino) +e2-1=0.

HIAT / Or

TG HINT T 9 22 + 42 + 2ax + ¢ = 0 TA 2 + 12
+ 2by + ¢ = 0 TH-TWM & Wyl *@ €, g
1 1 1

4+ =
a’? b? ¢
Prove that the circles x2 + y? + 2ax + ¢ = 0 and

X2 + y2 + 2by + ¢ = O touch eac other if
1 1 1

_— — =
a2 b? ¢

LA+ 2+ 22-8x+4y+82-45=0, x-2y +

2z = 3 &l %5 AR a1 I1a wifeT |

1-22/22
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Find the centre and radius of the circle x2 + y2 + T|uUe ‘|’ (Section ‘C’)

72 -8x+4y+8z-45=0, x-2y + 2z = 3.
g T 99T 5x5=25

HIAT / Or

Y o I S BT FHIRIO A hifse | frEen
ﬁ%ﬂﬁﬁﬁﬁ+y2+z2=9,x—y+z=3%l

(Long Answer Type Questions)
qe—  Teff uter ye tfer ¥

Note : All the five questions are compulsory.

Find the equation of right circular cylinder whose
q € Y 1. ®aH ¢ = 22 — y2 + 222 i [ sTaharst fog P (1,

guiding circle is X2 + y2 + 22 =9, x-y + z= 3.

. <umst o ifqaeas & & & T & 1 9
aT9fa=sal 81 B

Show that no two generators of the same systems

intersect.

HIAT / Or

IMHaST ax2 + by? + cz2 = 1 9el, T @

X-0_Yy-B_z-Y g X-0' _y-B _z-%
U m’ n

l m n
! et @M B9 & Ffqaredi ol T it |

!

Find the conditions that the lines

!

X-o _y-B_z-y,  x-0o _y-p_z-y
[ m n U m' n'

are polar lines with respect to the conicoid ax® +

by? + cz2 = 1.

1-22/22 P.T.O.

2, 3) W Y@ pQ & fewn § 3@ Hifsw, sl Q
e (5, 0, 4) B

Evaluate the directional derivation of the
function ¢ = x2 - y? + 222 at the point P (1, 2, 3)
in the direction of the line PQ where Q has

coordinates (5, 0, 4).
HYdT / Or
frefafea afest & Jern vsfa & afew 3@ Sifse
20+ 3j-Ik,i—j-2kk,-i+2j+2k

Find the reciprocal system of vectors to the set

of vectors :

20+ 3j-k,i—j-2kk,-i+2j+2k

2. W YUY 1 AU HIfST

ffscurl F.ndS= gﬁcF.dr

1-22/22
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ST F = y2i + x2j - (x + z)k a1 C Froqst =t afdimn
g, e =ftd (0, 0, 0), (1, 0, 0), (1, 1, 0) § qa 39
Sferorerdt stfufemama =i foen & fo=n o 2
Verify Stoke’s theorem :

ffscurl F.n dS=§ﬁcF.dr

where F=y?%i+x?j-(x+2z)k and C is the

boundary of the triangle C whose vertices are
(0, 0, 0), (1, O, 0), (1, 1, O) and is take in the

sense of right handed orientation.
HAYAT / Or

MiSH & SRS T [[ Fon dS ol e i,

TR F=4xi-2y%2j+2z2k aM&AS, x2 + y2 =4,
z=0 3R z= 3 A 9IRS ¥
Evaluate Hs F.ndS with the help of Gauss’s

N N N
divergence theorem for F=4xi-2y?j+z%k
taken over the region S bounded by x2 + y2 = 4,

z=0and z= 3.

. Tr=Afafea sieha &1 ST ity e 3qeht A
CREENICASICICAIS 1S

8xX2 —4xy + 5y? - 16x- 14y + 17 =0
Trace the following conic and find the

coordinates of its foci :

8xX2 —4xy + 5y2 - 16x- 14y + 17 =0

1-22/22 P.T.O.
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HAIAT / Or

RIET| £=1+ecos9 % < %lﬁ?:ﬁ ‘o 3R ‘B’ @l
r

e areft Sitan o1 gatd eI 1 hifse |

Find the polar equation of the chord joining two

points ‘o’ and ‘B’ on the conic L =1+ecosH.
r

. 39 ¥ 1 GHIHIU 1 hifee, Fwert 31 (1, 2, 3)

AR AR T, JA 2+ 2+ 22=4, x+y+2z= 17|

Find the equation of the cone whose vertex is
(1, 2, 3) and base curve is the circle X2 + y2 + z2 =

4, x+y+z=1.

HIAT / Or

'rhgﬁx2+y2+z2+4x—2y+22+6=03:ﬁ_{x2+
y2 + 22 + 2x - 4y + 2z + 6 = 0 g TuiRa g
e & i fagat o1 9 it |

Find the limiting points of the coaxal system of
spheres determined by x2 + y2 + z2 + 4x- 2y +
2z+6=0and X2 + Y2 + 22 + 2x- 4y +2z+6 = 0.

5. TSI Skl YHFIT YHI0R ®9 H hifST ;

2x2 - Ty? + 222 - 10yz - 8zx — 10xy + 6x
+12y-6z+5=0

1-22/22
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Reduce the equation to the standard form :
2x2 - Ty? + 272 — 10yz - 8zx — 10xy + 6x

+12y-6z+5=0

HYdT / Or

2 2 2
gﬁﬁgﬂax_+y_+z_=laﬂwf+y+£—l

a’? b? c? a c
BRI Yfd=se ol &l 1A ShiTSIT |
Find the area of the section of the ellipsoid
x2 y? z? X Yy z
—+>-+—=1bytheplane —+ =+ —=1.
a? b? c¢? Y P a b c

VOOV COOVVY
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