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Attempt questions in all, choosing 

question from each unit. Question 

is .

1. Attempt parts : 10/20

(i) Prove that the line sinBcosA
r

 is

tangent to the conic cose1
r

 if

(A–e)2 + B2 = 1.

sinBcosA
r

cose1
r

(A–e)2 + B2 = 1

2x2–7y2+2z2–10yz–8zx–10xy+6x+12y

–6z+5=0 

3/7½

8. (a) Prove that

xtan2
ix
ix

logi 1–

(b) Prove that

)hx(sintani
2

ix

4
tanlog 1–

9. (a) Sum the series
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2
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(b) Prove that
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4 5533

ØelÙeskeâ FkeâeF& mes ØeMve ueskeâj Ûegveles ngS, kegâue 
ØeMveeW keâes nue keâerefpeS~ ØeMve nQ~

Yeeie nue keâerefpeS :

efmeæ keâerefpeS efkeâ jsKee  MeebkeâJe
 keâes mheMe& keâjleer nw, Ùeefo

meceerkeâjCe

keâes ceevekeâ ¤he ceW yeoefueS~

efmeæ keâerefpeS efkeâ

efmeæ keâerefpeS efkeâ

ße sCeer

     

keâe Ùeesie %eele keâerefpeS~

efmeæ keâerefpeS efkeâ

    

Skeâ heeBÛe
mebKÙee 1 DeefveJeeÙe& 

meYeer 

FkeâeF&
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(ii) Prove that all conics through the inter-

sections of two rectangular hyperbolas are

themselves rectangular hyperbolas.

(iii) Find the equation of confocals to an ellipse

1
b

y

a

x
2

2

2

2

1
b

y

a

x
2

2

2

2

(iv) 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.

x+2y+3z–7=0 2x–3y+4z = 0

(1,1,–1)

(v) Find the equation of the sphere whose

centre is (2, –3, 4) and passes through

the point (1,2, 3).

(2, –3, 4) (1,2, 3)

pass through the line 7x+10y=30,

5y–3z=0.

7x2+5y2+3z2=60 

7x+10y=30, 5y–3z=0

(b) If the plane x+my+nz=p passes through

the extremities of three conjugate semi-

diameters of an ellipsoid :

1
c

z

b

y

a

x
2

2

2

2

2

2

then prove that a2 2+b2m2+c2n2=3p2.

x+my+nz=p

1
c

z

b

y

a

x
2

2

2

2

2

2

a2 2+b2m2+c2n2=3p2.

7. (a) Find the coordinates of centre of the sec-

tion of the ellipsoid 3x2+3y2+6z2=10 by

the plane x+y+z=1.

x+y+z=1 

3x2+3y2+6z2=10 

(b) Reduce the equation

2x2–7y2+2z2–10yz–8zx–10xy+6x+12y

–6z+5=0 to the standard form.

efmeæ keâerefpeS efkeâ oes mecekeâesCeerÙe DeeflehejJeueÙe kesâ ØeefleÛÚso

e fyevog me s peeve s Jeeue s Mee bkeâJe mJeÙe b Skeâ mecekeâe sCee rÙe
DeeflehejJeueÙe nesles nQ~

Mee bkeâJee W keâe mecee rkeâjCe %eele keâere fp eS pee s oe Ie &Je =òe

 kesâ mebveeefYe nw~

oes meceleueeW leLee 
kesâ uecyeJele leLee efyevog  mes neskeâj iegpejves
Jeeues meceleue keâe meceerkeâjCe %eele keâerefpeS~

Gme ieesues keâe meceerkeâjCe %eele keâerefp eS efpemekeâe kesâvõ
 nw leLee efyevog  mes neskeâj iegpejlee

nw~

Me e b ke âJ ep e k e s â Gv e m heMe &
m e c el eu e e W  ke â e  m ece e r k e âjCe e f v e ke â e e fu eS p e e s  jsK e e

  mes neskeâj peeles nQ~

Ùeefo meceleue 

oerIe &Je =òepe  kesâ lee rve Deæ &me bÙegiceer

JÙeemeeW kesâ efmejeW mes neskeâj peelee nw, lees efmeæ keâerefpeS efkeâ

meceleue Éeje oerIe&Je=òepe
kesâ efkeâS ieS ØeefleÛÚso kesâ kesâvõ

kesâ efveoxMeebkeâ %eele keâerefpeS~
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(b) In any conic, prove that the sum of the

reciprocals of two perpendicular focal

chords is constant.

4/7½

4. (a) Find the length and equation of the short-

est distance between the lines :

1
3z

1–
8y

3
3x

 and 
4

6z

2

7y

3

3x

1
3z

1–
8y

3
3x

4

6z

2

7y

3

3x

(b) Prove that the circle

x2+y2+z2–2x+3y+4z–5=0,

5y+6z+1=0;

and

x2+y2+z2–3x–4y+5z–6=0,

x+2y–7z=0

lie on the same sphere and find its equa-

tion.

x2+y2+z2–2x+3y+4z–5=0,

4/7½

2. (a) Prove that the locus of the poles of nor-

mal chords of the ellipse 1
b

y

a

x
2

2

2

2

 is

the curve

222
2

6
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)ba(
y
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2
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(b) Find the condition that two diameters of

the conic ax2+2hxy+by2+2gx+2fy+c=0

which are parallel to the lines y=mx and

y=m x may be conjugate diameters of

the conic.

ax2+2hxy+by2+2gx+2fy+c=0 

y=mx y=m x 

3. (a) Trace the conic

16x2–24xy+9y2–104x–172y+44=0

16x2–24xy+9y2–104x–172y+44=0

efkeâmeer MeebkeâJe kesâ efueS efmeæ keâerefpeS efkeâ     mecekeâesCeerÙe
veeefYeÙe peerJeeDeeW kesâ JÙegl›eâce keâe Ùeesie DeÛej neslee nw~

oes jsKeeDeeW 

leLee 

kesâ yeerÛe vÙetvelece otjer leLee vÙetvelece otjer jsKee keâe meceerkeâjCe

Øeehle keâere fpeS~

efmeæ keâerefpeS efkeâ Je=òe

efmeæ keâerefpeS efkeâ oerIe&Je=òe  kesâ DeefYeuecye

peerJeeDeeW kesâ OeÇgJeeW keâe efyevogheLe Je›eâ

nQ~

MeebkeâJe kesâ oes
JÙeemeeW kesâ mebÙegiceer nesves keâe ØeefleyevOe %eele keâerefpeS pees efkeâ
jsKeeDeeW Deewj kesâ meceeveeblej nw~

Mee bkeâJe

keâe DeefYejsKeCe keâerefpeS~
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5y+6z+1=0;

x2+y2+z2–3x–4y+5z–6=0,

x+2y–7z=0

5. (a) 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 x2+2y2=1; z= 3.

z=3x; 3y+2z=0 

x2+2y2=1; z= 3 

(b) Find the equation of right circular cone

whose vertex is (3,2,1), axis is the line

3

1z

1

2y

4

3x

and its semivertical angle is 300.

(3,2,1)
3

1z

1

2y

4

3x

300 

4/7½

6. (a) Find the equation of the tangent planes

to the conicoid 7x2+5y2+3z2=60 which

(vi) Prove that no two generators of the

same system intersect.

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

the paraboloid z
3
y

2
x 22

 and find the

coordinates of the point of contact.

8x–6y–z=5 

z
3
y

2
x 22

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

raboloid.  x2+10z2 = 2y

x2+10z2 = 2y 

(ix) Prove that

sinh–1 (cot x) = log (cot x + cosec x)

sinh–1 (cot x) = log (cot x + cosec x)

(x) Prove that ez is a periodic function of pe-

riod 2 i.

ez 

2 i 

leLee

Skeâ ner ieesues hej efmLele nw~ Fme ieesues keâe meceerkeâjCe Yeer
Øeehle keâere fpeS~

Gme yesueve keâe meceerkeâjCe %eele keâerefpeS efpemekeâer pevekeâ
jsKeeSB jsKee kesâ meceevlej nQ leLee
Gmekeâe efveoxMekeâ Je›eâ oerIe&Je=òe nw~

Gme uecyeJe=òeerÙe Mebkegâ keâe meceerkeâjCe Øeehle keâerefpeS efpemekeâe

Meer<e&  nw, De#e jsKee  

nw leLee Gmekeâe DeOe&-TOJe& keâesCe nw~

efmeæ keâe refpeS efkeâ Skeâ efvekeâeÙe kesâ oe s pevekeâ hejmhej

ØeefleÛÚso veneR keâjles nQ~

e foKeeFÙe s e fkeâ meceleue hejJeueÙepe

 keâes mheMe& keâjlee nw leLee mheMe& efyevog kesâ

efveoxMeebkeâ %eele keâerefpeS~

hejJeueÙepe keâe JeemleefJekeâ Je=òeerÙe
heefjÛÚso %eele keâerefpeS~

efmeæ keâerefpeS efkeâ

efmeæ keâe refp eS e fkeâ Skeâ DeeJelee a Heâueve nw e fpemekeâe

DeeJele&veebkeâ nw~
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