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MATHEMATICS
Paper lll
[Vector Analysis and Geometry]

: Three Hours ] [ Maximum Marks : 50
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Note : Section ‘A’ containing 10 very short answer type

questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.

W (3;?'
Section ‘A’
iR sifaerg W G941 & W T o1 G al
43
Answer the following very short answer type
questions in one or two sentences. 1x10=10

T Q¥ % GleeT (e JUrTHer &1 IRYTYT FHITT |
Define vector triple product of three vectors.
P.T. O.
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N : . d*r
Il r = ae + be ™, &l a, b 3= TR &, FI?W
Jld 5?7\WQI
If = ae™ + be™, where a, b are constant vectors,
d*r

then find —.
dr*

AT [ f (o) de=F (1) & @ [ f(t)de & FT P
8 ?

If | £ (¢) dt = F (), then what is the value of [, £(£)dt?
3G FHY FI AT [R9NA & &G 7 [Alag)
Write Gauss’s theorem in cartesian co-ordinate form.
THEIFINT T FM & &7

What is orthogonal circles ?

IMHT ax + 2hxy + by? + ¢ = 0 & F=5 FT G2
What is the centre of conic ax? + 2hxy + by + ¢ =0 ?

§c77 @ GRYIT T |
Define cylinder.

Y%, 1 SAT9H GHIPU [eTlad, 7Tt 91 geiforg

gl

Write the general equation of cone, whose vertex is at

origin.
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eI WaTTsl w1 GHIIT [Tl |

Write the equation of elliptic paraboloid.

TS 7t T T GHAST GRT Fhaeese a9 a7 gl & 7
What is the section curve of a sphere by a plane ?
gug ‘g’
Section ‘B’

f=iferd g9 & SW S/

Solve the following questions. 3x5=15
fag @ife—

(cxa)*(axb)y=labc]a.
Prove that :

(cxa)*x(axb)y=labc]a.

3T
Or
1 AN
e r = xi + yj + zk, T TV B grad(—j=—£.
r r
If »=xi +)j + zk, then show that grad (l) =L
r r

T - % dr = 0, TUET fF r = SR &

If » x dr = 0, then show that » = constant.

[ 3] P.T. O.
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3797
Or

qIIET ”S(axi+byj+czk).ndS=§n(a+b+c)
el S et x2 + 32 + 22 = 1 WWTE’?/

Show that HS (axi +byj + czk).ndS = g n(a+b+c)

where S is the total surface of sphere x2 + )2 + z2 = 1.

THIHTT 4x2 — 4xy +12 —8x + 6y +5=0, BT T
YHa FI [T6l9d Far &7

Which conic is represented by the equation 4x2 — 4xy
+y2-8x+6y+5=0.

sferar

Or

Iie PSP’ W£=1+ecos9 FT TFH TTT e
r

1 12
%\; fagat 1y S ?L, s awfgq fov S_P+§_ -

If PSP’ is a focal chord of a conic iz 1+ecos0
r

12

whose focus is S, then show that 1 + —.
SP SP |

[ 4]
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4. fag FIGT & 5 WAl 1 gho=ss % T g gl

]
Prove that the curve of intersection of two spheres is
a circle.
syerar
Or

%*7/’@@1 fm"HHdc'Iax+by+cz=0§’7‘§f§yz+zx
+xy =0 PI 5 T @IS T Glowdg FIT &, qfe

Lt

a b c

Prove that the intersection of a plane ax + by + cz =0
and a cone yz + zx + xy = 0 are two perpendicular

lines if l+l+l=0.
a b c

x2 y2 ZZ

. SrgET S+ e+ =1 % W qT FT GHIFIT
a2 b2 c2

1T HITT S GHAA Ix + my + nz=p & GHR &1

Find the tangent plane of the -ellipsoid
x2 y2 ZZ
— +<—=+—=1, which is parallel to the plane
a? b2 2

Ix + my + nz = p.

[ 5] P.T. O.
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3797
Or

GYIET foh G5B yz + zx + xy = a2 BT THAA Ix + my
+nz=p ZRI Flawx TH Waad & als

I +Jm+n=0.

Show that the intersection of a surface yz + zx + xy
= a® and a plane Ix + my + nz = p is a parabola if

NI +~m ++n=0.

Tug ‘g’

Section ‘C’
feifeRa ol & W T
Solve the following questions. 5x5=25§

da_ vgam @ oxp gl, 79 TVIET fh—

dt dt
i(a><b)=c><(axb),
dt

IfQZCXaandﬁzcxb, then show that :
dt dt

i(a><b)=c><(a><b).
dt

[ 6]
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3797
Or

VLY feh—
Q) divr=2,
r

(i) curlr=0.

Show that :
Q) divr=2,
r

(i) curlr=0.

qeaiHd FQ ['[A(BxC)]dt, F&l A = ti — 3
+ 2k, B=i—2 +2 C=3i+4—k

Evaluate [[A.(Bx C)]dt, where A = ti — 3j + 2k,
B=i-2+2kC=3i+1-k

HIqqr
Or

SIS FHT H1 YA FX || (xdydz + ydzdx +
zdxdy) ®T GeAlhT BT, ST& T3 S el x2 + )2
+22=42 &I

Uses divergence theorem, evaluate [ [, (xdydz + ydzdx

+ zdxdy) where S is a sphere x2 + 2 + z2 = a2,

(7] P.T. O.
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3. IMEF 17x2 — 12xy + 82 + 46x — 28y + 17 =0 &7

STRET FHITT |

Trace the conic 17x% — 12xy + 8y% + 46x — 28y + 17
= 0.

37q4ar
Or

gfada=¢ FId HIT [ @ i=Acos6-1-Bsin6

r

ST L1+ ecos H I Fdl 7l
4

Find the condition when line i =A4cosO+ Bsin0
r

0
touches the conic —=1+ecos 0.
r

. QUIEY foF fAqenes 318l @ EIHY S &l 9 HI

qH THIFIT fiz + gzx + hxy = 0 &1

Show that the general equation of the cone, which is
passes through the co-ordinate axes is fyz + gzx +
hxy = 0.
3747
Or

3G TR dcT7 HT GHIBIU FId HITT [TGeh]

] 3
e 2627737&7%@7’“2 =§=Zl o

[ 8]
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Find the equation of right circular cylinder whose
x-1_y z-3

3 1

radius is 2 and axis line is

T x2 + 32 — 22 = 1 & STRET HIIC |
Trace the surface x* + y2 — z2 = 1.
37ear

Or

x2 yZ ZZ
e -2 2,3,-4)F
4 9 16 g ( )

ST Gt STThl F GHIHI F1d HIGT

Find the equations of generators of the hyperboloid

2 2 2
x_+y__z_=1 at the point (2, 3, — 4).
4 9 16
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