
§·¤æ§ ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤

 
a b c

a b b c c a
abc

           

ÁãUæ¡ ÂÚU a, b, c âçÎàæ a, b, c ·ð¤ ·ý¤×àæÑ
ÚðUçâÂýô·¤Ü âçÎàæ ãñ´U ÌÍæ a, b, c ¥â×ÌÜèØ
âçÎàæ ãñ´ UÐ

KJ-1268
B.Sc. (Part - I)

Term End Examination, 2020

MATHEMATICS

Paper - III

Vector Analysis and Geometry

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îæð Öæ»æð´ ·¤æð ãUÜ ·¤èçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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If a, b, c are reciprocal vector of vector

a, b, c respectively, then prove that

 
a b c

a b b c c a
abc

           

where vectors a, b, c are non-coplanar.

(b)  = 3x2yz – 4y2z3 ·¤æ çÎ·¤÷ ¥ß·¤ÜÙ çÕ‹Îé

(w, –v, x) ÂÚU âçÎàæ 3i – 4j + 2k ·¤è

çÎàææ ×ð´ ™ææÌ ·¤èçÁ°Ð

Find the directional derivative of

 = 3x2yz – 4y2z3 in the direction of the

vector 3i – 4j + 2k at the point (2, –1, 3).

(c) Îàææü§° ç·¤

(i) ˆdiv 2r r

(ii) ˆcurl 0r 

Prove that

(i) ˆdiv 2r r

(ii) ˆcurl 0r 

( 2 )
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§·¤æ§ ü / Unit-II

2. (a) C
F dr  ·¤æ ×êËØæ¢·¤Ù ·¤èçÁ° ÁãUæ¡

F = (x2 + y2) i – 2xyj ÌÍæ C, xy-â×ÌÜ ×ð´

°·¤ ¥æØÌ ãñU, Áô y = 0, x = a, y = b, x = 0

âð çƒæÚUæ ãñUÐ

Evaluate 
C

F dr  where F = (x2 + y2)i

– 2xyj and C, is the rectangle in the

xy-plane bounded by y = 0, x = a, y = b,

x = 0.

(b)  2 ˆ·
S

xi yj z k n ds   ·¤æ ×êËØæ¢·¤Ù ·¤èçÁ°

ÁãUæ¡ S, ß·ý¤ x2 + y2 = z2 ÌÍæ ÌÜ z = 1 âð

çƒæÚUæ ãéU¥æ Õ¢Î âÌãU ãñUÐ

Evaluate  2 ˆ·
S

xi yj z k n ds  , where S

is the closed surface bounded by the

curve x2 + y2 = z2 and the plane z = 1.
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(c) â×ÌÜ ×ð´ »ýèÙ Âý×ðØ ·¤æ ©UÂØô» ·¤ÚU

   2 3
C

x y dx y x dy     

·¤æ ×æÙ ™ææÌ ·¤èçÁ°, ÁãUæ¡ C, ßëîæ

x2 + y2 = 1 ãñUÐ

Use Green’s theorem in the plane to
evaluate

   2 3
C

x y dx y x dy     

where C is the circle x2 + y2 = 1.

§·¤æ§ ü / Unit-III

3. (a) àææ¢·¤ß x2 – 10xy + y2 + 2x – 11 = 0 ·¤æ

¥ÙéÚðU¹‡æ ·¤èçÁ° ÌÍæ ©Uâ·ð¤ ÙæçÖØô´ ·¤æ

çÙÎðüàææ¢·¤ ™ææÌ ·¤èçÁ°Ð

Trace the conic x2 – 10xy + y2 + 2x – 11 = 0

and find the coordinates of its foci.

(b) ßãU ÂýçÌÕ¢Ï ™ææÌ ·¤èçÁ° ç·¤ Îô ßëîæ °·¤

ÎêâÚðU ·¤ô Ü¢ÕßÌ ÂýçÌ‘ÀðUçÎÌ ·¤ÚUÌð ãñ´ UÐ

Find the conditions that two circle
intersect each other orthogonally.
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(c) çâh ·¤èçÁ° ç·¤ â×è·¤ÚU‡æ 1 cos
l

e
r
  

ÌÍæ 1 cos
l

e
r
     °·¤ ãUè àææ¢·¤ß ·¤ô

çÙM¤çÂÌ ·¤ÚUÌð ãñ´ UÐ

Show that the equation 1 cos
l

e
r
    and

1 cos
l

e
r
     represent the same conic.

§·¤æ§ ü / Unit-IV

4. (a) çÕ‹Îé¥ô´ (w, w, v) ÌÍæ (~, x, {) âð
ãUô·¤ÚU ÁæÙð ßæÜð ¥õÚU ÌÜ 2x + 6y + 6z = 9

·ð¤ â×æ‹ÌÚU â×ÌÜ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equation of the plane through the
points (2, 2, 1) and (9, 3, 6) and
perpendicular to the plane 2x + 6y + 6z = 9.

(b) ÚðU¹æ°¡ 3x + 2y + z = 0 = x + 2y – 2z

2x – y – z = 0 = 7x + 10y – 8z

·ð¤ Õè¿ ·¤æ ·¤ô‡æ ™ææÌ ·¤èçÁ°Ð

Find the angles between the line

3x + 2y + z = 0 = x + 2y – 2z

2x – y – z = 0 = 7x + 10y – 8z
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(c) ÚðU¹æ¥ô´ 
1 2 3

2 3 4

x y z     ÌÍæ

2 4 4

3 4 5

x y z     ·ð¤ Õè¿ ·¤è Üƒæéîæ×

ÎêÚUè ¥õÚU Üƒæéîæ× ÎêÚUè ·¤è ÚðU¹æ ·¤æ â×è·¤ÚU‡æ

™ææÌ ·¤èçÁ°Ð

Find the shortest distance between

the lines 
1 2 3

2 3 4

x y z     and

2 4 4

3 4 5

x y z     and the equation of

line of shortest distance.

§·¤æ§ ü / Unit-V

5. (a) ßãU ÂýçÌÕ¢Ï ™ææÌ ·¤èçÁ°, ÁÕ â×ÌÜ

lx + my + nz = p ÎèƒæüßëîæÁ 
2 2 2

2 2 2
1

x y z

a b c
  

·¤ô SÂàæü ·¤ÚUÌæ ãUôÐ

Find the conditions when the plane
lx + my + nz = p touches the ellipsoid

2 2 2

2 2 2
1

x y z

a b c
   .
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(b) âÚUÜ ÚðU¹æ 7x + 10y = 30, 5y – 3z = 0 âð ãUô·¤ÚU
ÁæÙð ßæÜð ÎèƒæüßëîæÁ 7x2 + 5y2 + 3z2 = 60 ·ð¤
SÂàæü ÌÜô´ ·ð¤ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equation of tangent planes to
the ellipsoid 7x2 + 5y2 + 3z2 = 60 which
passes through the line 7x + 10y = 30 and
5y – 3z = 0.

(c) â×è·¤ÚU‡æ

6y2 – 18yz – 6zx + 2xy – 9x + 5y – 5z + 2 = 0

·¤æ Âýæ×æç‡æ·¤ M¤Â ×ð´ â×æÙØÙ ·¤èçÁ° ÌÍæ
§ââð ÂýÎçàæüÌ ÂëcÆU ·¤è Âý·ë¤çÌ ÕÌæ§°Ð

Reduce the equation

6y2 – 18yz – 6zx + 2xy – 9x + 5y – 5z + 2 = 0

to the standard form and state the nature
of surface represented by it.

———
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