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Code No. : 20711 B  Sub. Code : AMMA 21 

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021. 

Second Semester 

Mathematics — Core  

DIFFERENTIAL EQUATIONS AND ANALYTICAL 
GEOMETRY OF THREE DIMENSIONS 

(For those who joined in July 2020 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. 023 222 =++ yxyppx  GßÓ \©ß£õmiß wºÄ 

___________. 

 (A) ( )( ) 02 =−− cyxcxy   

 (B) ( ) 0=− cxy  

 (C) ( ) 02 =− cyx   

 (D) 02 =+ yxxy  
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 The solution of the equation 023 222 =++ yxyppx  

is ___________ 

 (a) ( )( ) 02 =−− cyxcxy  (b) ( ) 0=− cxy  

 (c) ( ) 02 =− cyx  (d) 02 =+ yxxy  

2. 12 =+ p
dx
dpy  GßÓ \©ß£õmiß wºÄ ___________. 

 (A) ( )222 cxyc +=+  (B) ( ) 022 =+−+ cxyc  

 (C) 022 =+ xc  (D) 0222 =++ cyx  

 The solution of the equation 12 =+ p
dx
dpy  is 

___________ 

 (a) ( )222 cxyc +=+  (b) ( ) 022 =+−+ cxyc  

 (c) 022 =+ xc  (d) 0222 =++ cyx  

3. ( ) 0452 =++ yDD &ß xøn¯»S \©ß£õk 

___________. 

 (A) 0452 =++ mm  (B) 0452 =−− mm  

 (C) 04 =+m  (D) 02 =+ mm  
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 The auxiliary equation of ( ) 0452 =++ yDD  is 

___________. 

 (a) 0452 =++ mm  (b) 0452 =−− mm  

 (c) 04 =+m  (d) 02 =+ mm  

4. ( ) xeyDD =++ 652  GßÓ \©ß£õmiß C.F. = 

___________ 

 (A) xx ecec 3
2

2
1 +  (B) xx ecec 3

2
3

1 +  

 (C) xx ecec 3
2

2
1

−− +  (D) xx ecec 3
2

2
1 +−  

 C.F. of the equation ( ) xeyDD =++ 652  is 

___________. 

 (a) xx ecec 3
2

2
1 +  (b) xx ecec 3

2
3

1 +  

 (c) xx ecec 3
2

2
1

−− +  (d) xx ecec 3
2

2
1 +−  

5. ( )8,2,1  ©ØÖ® ( )3,1,1  BQ¯ ¦ÒÎPøÍ 

CønUS® ÷Põmiß ø©¯¨¦ÒÎ ___________. 

 (A) ( )11,3,1   (B) 







2
11

,
2
3

,1  

 (C) 







2
11

,
3
2

,1  (D) 







11
2

,
3
2

,1  
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 The middle point of the line joining the points 

( )8,2,1  and ( )3,1,1  is ___________. 

 (a) ( )11,3,1   (b) 







2
11

,
2
3

,1  

 (c) 







2
11

,
3
2

,1  (d) 







11
2

,
3
2

,1  

6. 1642 =−+ zyx  ©ØÖ® 04563 =+−+ zyx  BQ¯ 

uÍ[PÐUQøh÷¯ EÒÍ ÷Põn® ___________ 
BS®. 

 (A) 
4
π

   (B) 
2
π

 

 (C) 
3
π

   (D) π  

 The angle between the planes 1642 =−+ zyx  and 

04563 =+−+ zyx  is ___________. 

 (a) 
4
π

   (b) 
2
π

 

 (c) 
3
π

   (d) π  
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7. ( )8,5,2  ©ØÖ® ( )3,6,1−  BQ¯ ¦ÒÎPøÍ 

CønUS® ÷|º÷Põmiß \©ß£õk ___________ 
BS®. 

 (A) 
5

8
1
5

3
2 +=

−
+=− zyx

    

 (B) 
5

8
1

5
3

2 +=+=+ zyx
 

 (C) 
5

8
1
5

3
2 −=

−
+=− zyx

    

 (D) HxªÀø» 

 Equation of the straight line joining the points 
( )8,5,2  and ( )3,6,1−  is ___________. 

 (a) 
5

8
1
5

3
2 +=

−
+=− zyx

    

 (b) 
5

8
1

5
3

2 +=+=+ zyx
 

 (c) 
5

8
1
5

3
2 −=

−
+=− zyx

    

 (d) None 

8. r
n

zz
m

yy
l
xx =−=−=− 111  GßÓ \©ß£õk 

___________ I SÔUS®. 

 (A) Ámh®  (B) ÷|º÷Põk 

 (C) }ÒÁmh® (D) Av£μÁøÍ¯® 
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 r
n

zz
m

yy
l
xx =−=−=− 111  is the equation of the 

___________. 

 (a) Circle  (b) Straight line 

 (c) Ellipse  (d) Hyperbola 

9. 
n

zz
m

yy
l
xx 111 −=−=−

 GßÓ ÷Põk 

0=+++ dczbyax  GßÓ ÷PõmiØS Cøn GÛÀ 

 (A) 0=++ cnbmal  ©ØÖ® 0111 ≠++ dczbyax     

 (B) 0=+ bmal  ©ØÖ® 0111 ≠++ dczbyax  

 (C) 0≠++ cnbmal  ©ØÖ® 0111 =++ dczbyax     

 (D) 0≠++ cnbmal  ©ØÖ® 0111 ≠++ dczbyax  

 The line 
n

zz
m

yy
l
xx 111 −=−=−

 is parallel to the 

plane 0=+++ dczbyax if 

 (a) 0=++ cnbmal  and 0111 ≠++ dczbyax     

 (b) 0=+ bmal  and 0111 ≠++ dczbyax  

 (c) 0≠++ cnbmal  and 0111 =++ dczbyax     

 (d) 0≠++ cnbmal  and 0111 ≠++ dczbyax  
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10. 0222222 =++++++ dwzvyuxzyx ,

pnzmylx =++  \©ß£õkPÒ ___________ ø¯  

SÔUS®. 

 (A) J¸ ÁmhzøuU (B) J¸ E¸øÍø¯U  

 (C) J¸ T®ø£U (D) J¸ £μÁøÍ¯zøuU 

 The equation 0222222 =++++++ dwzvyuxzyx , 

pnzmylx =++  represent ___________. 

 (a) a circle  (b) a cylinder 

 (c) a cone  (d) a parabola 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) wºUP : 322 pypxy +=  

  Solve : 322 pypxy += .  

Or 

 (B) wºUP : ( )dtxttdx 2−=  

    ( )dttxtytxtdy −++= 2 . 

  Solve : ( )dtxttdx 2−= . 

      ( )dttxtytxtdy −++= 2 . 
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12. (A) wºUP : ( ) mxynnDD cos2 4224 =++ . 

  Solve : ( ) mxynnDD cos2 4224 =++ . 

Or 

 (B) wºUP : ( ) xyDD 5sin8982 =+− . 

  Solve : ( ) xyDD 5sin8982 =+− . 

13. (A) ( )4,5,2 − , ( )3,4,1 − , ( )6,7,4 −  ©ØÖ® 

( )7,8,5 −  BQ¯ ¦ÒÎPÒ J¸ CønPμzøuU 

SÔUS® GÚU PõmkP. 

  Show that the points ( )4,5,2 − , ( )3,4,1 − , 

( )6,7,4 −  and ( )7,8,5 −  are the vertices of a 

parallelogram. 

Or 

 (B) ( )2,5,3 −A , ( )0,2,2B  ©ØÖ® ( )6,11,5 −C  

BQ¯ ¦ÒÎPÒ J÷μ ÷|ºU÷PõmiÀ Aø©²® 

GÚ {¹¤. 

  Prove that the points ( )2,5,3 −A , ( )0,2,2B  

and ( )6,11,5 −C  are collinear. 
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14. (A) 012632 =++− zyx , 02632 =−+− zyx  GßÓ 
C¸ Cøn¯õÚ uÍ[PÐUS Cøh÷¯ EÒÍ 
yμzøuU PõsP. 

  Find the distance between the parallel 
planes  

  012632 =++− zyx , 02632 =−+− zyx . 

Or 

 (B) 
3

1
5
2

2
3 −=

−
−=− zyx

©ØÖ® 

2
6

2
4
1 −=+=

−
− zyx

 BQ¯ ÷PõkPÒ J÷μ 

uÍzvÀ Aø©²® GÚU PõmkP. 

  Show that the lines 
3

1
5
2

2
3 −=

−
−=− zyx

 and 

2
6

2
4
1 −=+=

−
− zyx

 are coplanar. 

15. (A) ( )2,1,6 −  GßÓ ¦ÒÎø¯ ø©¯©õPÄ® ©ØÖ® 

0222 =−+− zyx  GßÓ uÍzøu öuõk® 
÷PõÍzvß \©ß£õmøhU PõsP. 

  Find the equation of the sphere which has its 
centre at the point ( )2,1,6 −  and touches the 

plane 0222 =−+− zyx . 

Or 
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 (B) 24522106222 =+++++ zyxzyx , 

0141181412222 =+−−−++ zyxzyx  BQ¯ 

÷PõÍ[PÒ JßøÓö¯õßÖ öuõk® GÚU 
PõmkP. öuõk® ¦ÒÎø¯U Psk¤i. 

  Show that the spheres 

  24522106222 =+++++ zyxzyx ; 

0141181412222 =+−−−++ zyxzyx  touch 

each other. Find the point of contact. 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

16. (A) wºUP : tyx
dt
dx =−+ 32  

    teyx
dt
dy 223 =+−  

  Solve : tyx
dt
dx =−+ 32  

    teyx
dt
dy 223 =+− .  

Or 
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 (B) wºUP :  303152

2

=++ yx
d

xd
θ

 

     04102 2

2

=+++ y
d

ydx
θ

 

  Solve : 303152

2

=++ yx
d

xd
θ

 

     04102 2

2

=+++ y
d

ydx
θ

. 

17. (A) wºUP : ( ) xxexyD x cos1 222 +=+  

  Solve : ( ) xxexyD x cos1 222 +=+ . 

Or 

 (B) wºUP : ( ) xeyDD x 4sin65 22 +=++ − . 

  Solve : ( ) xeyDD x 4sin65 22 +=++ − . 

18. (A) 0=++ cnbmal ; 0=++ hlmgnlfmn  

BQ¯ÁØøÓ vø\UöPõø\ßPÍõP öPõsh 

÷|º÷PõkPÒ ö\[Szx GÛÀ 0=++
c
h

b
g

a
f

 

©ØÖ® Cøn GÛÀ 0=++ chbgaf  

GÚU PõmkP. 



 

 Code No. : 20711 B Page 12 

 

  Show that the straight lines whose direction 
cosines are given by 0=++ cnbmal ; 

0=++ hlmgnlfmn  are perpendicular if 

0=++
c
h

b
g

a
f

 and parallel if 

0=++ chbgaf . 

Or 

 (B) ( )111 ,, zyx  GßÓ ¦ÒÎ°¼¸¢x 

0=+++ dczbyax  GßÓ uÍzvØS EÒÍ 

ö\[Szx }ÍzøuU PõsP. 

  Find the length of the perpendicular from 
the point ( )111 ,, zyx  on the plane 

0=+++ dczbyax . 

19. (A) 03232 =++− zyx  GßÓ uÍzvÀ 

2
3

5
2

2
1 −=

−
+=− zyx

  GßÓ ÷PõmiØPõÚ 

J¨¦ø©U ÷Põmiß \©ß£õmøh PõsP. 

  Find the equations of the image of the line 

2
3

5
2

2
1 −=

−
+=− zyx

 in the plane 

03232 =++− zyx . 

Or 
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 (B) 
1

2
2

4
1
3 +=−=

−
− zyx

; 
2

2
3

7
1

1 +=+=− zyx
 

BQ¯ ÷PõkPÐUS Cøh÷¯ EÒÍ SÖQ¯ 

yμzøuU PõsP. 

  Find the shortest distance between the lines 

1
2

2
4

1
3 +=−=

−
− zyx

; 
2

2
3

7
1

1 +=+=− zyx
. 

20. (A) ( )cba ,,  GßÓ {ø»¨¦ÒÎ ÁÈ¯õP ö\À¾® 

J¸ uÍ® B¯ Aa_PøÍ A, B, C&À 

öÁmkQÓx. ÷PõÍ® OABC&ß ø©¯zvß 

{¯©¨£õøu 2=++
z
c

y
b

x
a

 GÚU PõmkP. 

   A plane passes through a fixed point ( )cba ,,  

and cuts the axes in A, B, C. Show that the 

locus of the center of the sphere OABC is 

2=++
z
c

y
b

x
a

. 

Or 
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 (B) ©õÓõ Bμ® k&IU öPõsh ÷PõÍ® 

ø©¯¨¦ÒÎ ÁÈ¯õP ö\À¾® ©ØÖ® Aa_U 

÷PõkPøÍ A, B, C&À \¢vUS® GÛÀ 

•U÷Põn® ABC&ß ø©¯U ÷Põmka \¢v 

( ) 2222 49 kzyx =++  GßÓ ÷PõÍzvß 

ø©¯¨£Sv°À Aø©²® GÚ {ÖÄP. 

  A sphere of constant radius k passes through 
the origin and meets the axes in A, B, C. 

Prove that the centroid of the triangle ABC 

lies on the sphere ( ) 2222 49 kzyx =++ . 

——————— 


