8. (a)
(b)
9. (a)
(b)
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8)
meceekedj Ce

2X?—7y?+27°—10yz—8zx—10xy+6X+12y

—6z+5=0 leie coeveled fle ce yeoeueS~

Unit- 1V 3/7%2

FleteF-1Vv
Prove that

emeae kedeepeS eked

i log gx—'!gzp- 2tan™ x

X+lg
Prove that
emeae kedeepeS eked

log tan 8B +2X& = jtan (sinhx)
e4 2g¢
Sum the series

c?cos2q +c4 cos4q c® cos6q

2 4 l6

ReCee

c? cos2q +c4 cos4q c© cos6q ,

2 4 R

fede Uegie Yeele KebeepeS~
Prove that

emeae kedeepeS eked
1¢ 1a2 1¢ 1aZ2 1¢

+ —= —t Fit-C¢=Et =

7¢ 3¢3 7°¢ 5e3 7 ¢
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B.A./B.Sc. (Part-1) Examination, 2015
(Regular)

MATHEMATICS
Fourth Paper

(Geometry & Trigonometry)

I BA. : 25

Time Allowed : Three Hours] [ Maximum Marks : %B.Sc. - 50

Note : Attempt five questions in all, choosing one
question from each unit. Question No. 1
is compulsory.
lelUsked FhedeF me Sked JeMve uekedj Usvele nS, kedue heele
leMvee kede nue kedeepeS~ feve meKUee 1 DeeveleeUe n~

1. Attempt all parts : 10/20

meYee Yeeie nue kedeepeS :

(i) Prove that the line 1:A cos q+B sinq is
tangent to the cornic F:1+e cos g if
(A—e)?> + B2 = 1.
emeee \eiespeS eled jKee 1 = A cos q+B sinq Meskeilt
| T re ~
F=1+e cos q leie mieMe kedjlee n, Ueeo

(A—e)?+B%2=1
P.T.O.



(i)

(iii)

(@iv)

V)

S-672

)

Prove that all conics through the inter-
sections of two rectangular hyperbolas are
themselves rectangular hyperbolas.

emece kedeepeS eked Oe mecekedeCeeUe Deelehe jJeusUe ked feeleUUo
ejevo me peeve Jeeue Meckedde mleUe Sked mecekedeCeele
DeelehejJeucle nele n~

Find the equation of confocals to an ellipse

2

2
X_+y_:1
a> b

MeekedJee kede meceekedjCe Yeele kedeepeS pee oeledece

2 2
X Y
a2 2

=1 |ed mevegeYe n~

oy

Find the equation of the plane passing
through the point (1,1,—1) and perpen-
dicular to the planes x+2y+3z—7=0 and
2x—-3y+4z = 0.

oe meceleuee x+2y+3z—7=0 lilee 2x—3y+4z = 0
ked uecyedele leLee eyevo (2,1,—1) me nekedj iepejve
Jeeue meceleue kede meceekedjCe %eele KedeepeS~

Find the equation of the sphere whose
centre is (2, —3, 4) and passes through
the point (1,2, 3).

Gme ieeue kede meceekedjCe Yeele kedeepeS epemekede kedvd
(2, =3, 4) n leLee eyevo (1,2, 3) me nekedj iepejlee
n~

(b)

(@)

(b)

S-672

()

pass through the line 7x+10y=30,
5y—-3z=0.

Meekedlepe 7x>+5y2+322=60 ked Gve mhehe
meceleuee kede meceekedjCe evekedeeueS pee jKee
7x+10y=30, 5y—3z=0 me nekedj peele n~
If the plane Ix+my+nz=p passes through
the extremities of three conjugate semi-

diameters of an ellipsoid :

2 2 2
X z
— + y_ +— =1
a b

(@]

then prove that a?I?+b?m?2+c?n?=3p?.

Ueeo meceleue Ix+my-+nz=p
2 2 2

\ X z

oeleJeoepe =z + L +—

e =1 ked leeve Desemeleicee

Jeemes ked emeje me nekedj peelee n, lee emeee kedeepeS ched
a2|2_|_me2_|_C2r.|2:3p2.

Find the coordinates of centre of the sec-
tion of the ellipsoid 3x2+3y?+622=10 by
the plane x+y+z=1.

mecelee x-+y-+z=1 Egje oeleleoepe
3x2+3y?+622=10 e ekeiS ieS feelelUo ke keivd
ed eveoMecked Yeele KedeepeS~

Reduce the equation
2X?—7y?+27°—10yz—8zx—10xXy+6X+12y

—6z+5=0 to the standard form.
P.T.O.



2.
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€Y

(b)

€Y

(4)
Unit - | 417

FleieF - 1
Prove that the locus of the poles of nor-

2 2
mal chords of the ellipse =2 +b—2 =1 is

the curve
a®  b°
X_2 +y_2 - (a2 _ b2)2
, , X% y? ,
emeee kedeepeS eked oeleJece Z 0 ked DegYeuecye
pecleeDee ked Oedee kede eyevohele Jexeh
a® b°
NG +y—2 = (@ - b*)* p~

Find the condition that two diameters of

the conic ax?+2hxy+by?+2gx+2fy+c=0
which are parallel to the lines y=mx and
y=m'x may be conjugate diameters of
the conic.

Mekedle ax2+2hxy+by?+2gx+2fy-+c=0 ke ot
JUeemes ked melicee neve kede DeeleyevOe Yeele kedeepeS pee ehed
JKeeDee y=mx Deej y=m"x ke meceeveelej n~
Trace the conic
16x°—24xy+9y°—104x—172y+44=0
MekedJe
16x°—24xy+9y’—104x—172y+44=0

fede DecYejKeCe kedeepeS~

(b)
4. (a)

(b)
S-672

()

In any conic, prove that the sum of the

reciprocals of two perpendicular focal

chords is constant.

cheimee Meckedle hed eueS emeee kedeepeS ehed  mecekedeCesle

veseYele peedeeDee ked JUebedce kede Ueeie Dellej nelee n~
Unit- 11 4/7%
FheieF - 11

Find the length and equation of the short-

est distance between the lines :

X-3_y-8_2z-3 X+3 _y+7 _z-6

3 -1 1 M3 T T,
. x-3_y-8_z-3
ot JKeee ——="—""=—
Iel_eex+3_y+7_z-6

-3 2 4

fed yeele vUevelece oje leLes vUevelece ofe jiKee keie mecekedjCe
leehle kedeepeS~

Prove that the circle
X2+y2+72-2x+3y+4z-5=0,
5y+6z+1=0;

and

X2+y?+72-3x—4y+52—-6=0,
X+2y—77z=0

lie on the same sphere and find its equa-
tion.

emeae kedeepeS eked Jeoe
X2+y2+72-2x+3y+4z-5=0,

P.T.O.
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€Y

(b)

€Y

(6)
5y+6z+1=0;
leLee
X2+y?+72-3x—4y+52—-6=0,
X+2y—77z=0
Sked ne ieeue ey emLele n~ Fme ieeue kede meceskedjCe Yee
leehle kedeepeS~
Find the equation of the cylinder whose
generators are parallel to the line z=3x;
3y+2z=0 and whose guiding curve is the
ellipse x?+2y?=1; z= 3.
Gme yeueve kede meceekedjCe Yeele kedeepeS epemekede peveked
jKeeS jKee z=3x; 3y+2z=0 ke meceevlej n leLee
Gmekede eveoMeked Jesed oeleede x2+2y2=1; z= 3 n~

Find the equation of right circular cone
whose vertex is (3,2,1), axis is the line

Xx-3_y-2_1z-1
4 1 3

and its semivertical angle is 300.
Gme UecyeJeoeeUe Meked kede meceekedj Ce leehle kedeepeS epemekede

Xx-3_y-2_z-1
4 1 3

n leLee Gmekede DeQe-TOJ kedeCe 30° n~

Unit- 111
FleieF - 111
Find the equation of the tangent planes
to the conicoid 7x2+5y?+3z2=60 which

Meee (3,2,1) N, Deffe jKee

4/7%

(vi)

3)
Prove that no two generators of the
same system intersect.
emeee kedeepeS ehed Sked evekedeUe ked o¢ peveked hejmhej

leeledUo vene keijle n~

(vii) Show that the plane 8x—6y—z=5 touches

2 2

the paraboloid X . y? =Z and find the

2
coordinates of the point of contact.

eoKeeFUe eked meceleus 8x—6y—z=5 fejleuelepe

X y? . . .
S 32 kede mheMe kedjlee n leLee mheMe eyevo ked

eveoMeeked Yeele KedeepeS~

(viii) Find the real circular sections of the pa-

(@ix)

)

S-672

raboloid. x?+10z2 = 2y

ejleuelepe x2+1022 = 2y keie Jeemleedeked Jeoeele
eejUUO heele kedeepeS~

Prove that

sinh™ (cot x) = log (cot x + cosec X)
emeae kedeepeS eked

sinh™ (cot x) = log (cot x + cosec X)
Prove that e? is a periodic function of pe-
riod 2pi.

emege KedeepeS eked e Sked Deelelee Hedueve n epemekede

Declelevegked 2pi n~
P.T.O.
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