
AJ-1108
B.A./B.Sc. (Part–I) Term End Examination, 2021-22

MATHEMATICS (Paper-III)

Time : 3 hours] [Maximum Marks : 50

uksV& lHkh ik¡p iz'uksa ds mÙkj nhft,A izR;sd bdkbZ ls nks iz'uksa dks gy djuk vfuok;Z gSA lHkh iz'uksa ds vad leku gSaA
Note : Attempt all five questions. Two questions from each unit is compulsory. All questions carry

equal marks.

bdkbZ&I / Unit–I

1. (a) fuEu lfn'kksa ds O;qRØe i)fr ds lfn'k Kkr dhft,µ
Find the inverse vector of  the following vectors :

2 3i j k− − , i j k− − 2 , − + +i j k2 2

(b) Qyu φ = − +x y z2 2 22  dk fn'kh; vodyt fcUnq (1, 2, 3) ij js[kk PQ dh fn'kk esa Kkr dhft,A
tgk¡ Q ds funsZ'kkad (5, 0, 4) gSA
Find the directional derivative at point (1, 2, 3) for function φ = − +x y z2 2 22  in the

direction of line PQ. Where co-ordinate of Q be (5, 0, 4).

(c) ( )r rn
→

 lfn'k ifjukydh; gS rks n dk eku Kkr dhft,A

Find the value of n, when vector ( )r rn
→

 is solenoidal.

bdkbZ&II / Unit–II

2. (a) fl) dhft, fd

 ( ) $ ( )axi byj czk nds a b c
S

+ + ⋅ = + +∫ 4

3
π

tgk¡ S xksys x y z2 2 2 1+ + =  dh lrg gSA

Prove that ( ) $ ( )axi byj czk nds a b c
S

+ + ⋅ = + +∫ 4

3
π  where S be the surface of sphere 

x y z2 2 2 1+ + = .

(b) LVksDl ds izes; dk lR;kiu dhft,] tgk¡ 
r
F x y i xyj= + −( )2 2 2 ] tcfd lekdyu dks x a= ±  rFkk 

y = 0 & y b=   ls cus vk;r ds ifjr% fd;k x;k gSA
Verify Stokes theorem, where 

r
F x y i xyj= + −( )2 2 2  when integration is between the curve 

x a= ±   & y = 0 to y b=  forms a rectangle.

(c) [( ) ]xy y dx x dy
C

+ +∫ 2 2  ds fy, lery esa xzhu izes; dk lR;kiu dhft, tgk¡ C] oØ y x=  rFkk 

y x= 2 }kjk f?kjk gSA
Verify Green’s theorem for [( ) ]xy y dx x dy

C
+ +∫ 2 2  in plane, where C is surrounded by 

y x=  and y x= 2.

bdkbZ&III / Unit–III

3. (a) 'kkado x xy y x2 22 2 1 0+ + − − =  dk vuqjs[k.k dhft, rFkk ukfHk ds funsZ'kkad Kkr dhft,A
Trace the conic x xy y x2 22 2 1 0+ + − − =  and find co-ordinate of its focus.

[P.T.O.]



(b) fl) dhft, fd dsanz ls nks fn;s x;s lukfHk;ksa ij dksbZ nks lekarj Li'kZ js[kkvksa ij Mkys x, yacksa ds oxksZa dk
varj vpj gksrk gSA
Prove that on any given confocal from centre, the difference of the square of perpendicular

on any two parallel tangent lines is constant.

(c) ;fn PSP′ 'kkado 
l

r
e= +1 cos θ dh ,d ukfHkxr thok gS ftldk ukfHk S gS rks fl) dhft, 

1 1 2

SP SP l
+

′
=  .

If PSP′ is a focal card of conic 
l

r
e= +1 cos θ whose focus is S, then prove that 

1 1 2

SP SP l
+

′
=

bdkbZ&IV / Unit–IV

4. (a) ,d lery fcanq ( , , )a b c  ls tkrs gq, funsZ'kkadksa v{kksa dks Øe'k% A, B, C ij dkVrk gS] fl) dhft, fd xksys 

OABC ds dsanz dk fcanqiFk dk lehdj.k 
a

x

b

y

c

z
+ + = 2 gksxkA

A plane cuts the co-ordinate axis at A B C, ,  through ( , , )a b c . Prove that the equation of locus

of centre of sphere OABC is 
a

x

b

y

c

z
+ + = 2.

(b) fl) dhft, fd 'kadq ayz bzx cxy+ + = 0 rFkk ax by cz+ + = 0 ijLij O;qRØe 'kadq gSA

Prove that cones ayz bzx cxy+ + = 0 and ax by cz+ + = 0 are mutually invertible.

(c) ml csyu dk lehdj.k Kkr dhft, ftudh tud js[kk 
x y z

1 2 3
= =  ds lekarj gS rFkk oØ x y2 2 16+ = , 

z = 0 ls gksdj tkrs gSaA

Find the equation of cylinder, whose generator is parallel to 
x y z

1 2 3
= =  and curve is

passing through  x y2 2 16+ = , z = 0.

bdkbZ&V / Unit–V

5. (a) n'kkZb;s fd lery x y z+ − =2 2 4] ijoy;t 3 4 242 2x y z+ =  dks Li'kZ djrk gS rFkk Li'kZ fcUnq
Kkr dhft,A
Show that plane x y z+ − =2 2 4 touches the paraboid 3 4 242 2x y z+ =  and find its

touching point.

(b) vfrijoyt yz zx xy+ + + =2 3 6 0 ds fcUnq (–1, 0, 3) ls tkus okys tudksa ds lehdj.k Kkr dhft,A
Find the equation of generators for the hyperboloid yz zx xy+ + + =2 3 6 0 passing

through the point (–1, 0, 3). 

(c) n'kkZb;s fd ,d nh?kZo`Ùkt ds ukfHkxr 'kkadoksa dh mRdsUnzrkvksa dk xq.kuQy bdkbZ gksrk gSA
Show that the product of eccentricities of focal conics of an ellipsoid is one.
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