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Code No. : 20572 B  Sub. Code : SMMA 21 

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

Second Semester 

Mathematics — Core  

ANALYTICAL GEOMETRY OF THREE DIMENSIONS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. x-Aa]À vø\U öPõø\ßPÒ ___________. 

 (A) ( )0,0,1   (B) ( )0,0,0  

 (C) ( )0,1,0   (D) ( )1,0,0  

 The direction cosines of the x-axis are ___________. 

 (a) ( )0,0,1   (b) ( )0,0,0  

 (c) ( )0,1,0   (d) ( )1,0,0  
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2. l, m, n Gß£øÁ J¸ ÷|º÷Põmiß vø\U 
öPõø\ßPÒ GÛÀ 

 (A) 1222 =++ nml  (B) 
l
n

n
m

m
l ==  

 (C) 1=++ nlmnlm  (D) 1=++ nml  

 If l, m, n are the direction cosines of a line, then 

 (a) 1222 =++ nml  (b) 
l
n

n
m

m
l ==  

 (c) 1=++ nlmnlm  (d) 1=++ nml  

3. uÍzvß \©ß£õmiß £i ___________. 

 (A) 4   (B) 3 

 (C) 2   (D) 1 

 Degree of a plane equation is ___________. 

 (a) 4   (b) 3 

 (c) 2   (d) 1 

4. ( )0,0,a , ( )0,,0 b , ( )c,0,0  BQ¯ ¦ÒÎPÒ ÁÈ¯õP 

ö\À¾® uÍzvß \©ß£õk ___________. 

 (A) 0=++ czbyax  (B) 0=++
c
z

b
y

a
x

 

 (C) 1=++
z
c

y
b

x
a

 (D) 1=++
c
z

b
y

a
x
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 The equation of the plane through ( )0,0,a , 
( )0,,0 b  and ( )c,0,0  is 

 (a) 0=++ czbyax  (b) 0=++
c
z

b
y

a
x

 

 (c) 1=++
z
c

y
b

x
a

 (d) 1=++
c
z

b
y

a
x

 

5. y-Aa]ß \©ß£õk ___________. 

 (A) 0=y ; 0=z  (B) 0=y  

 (C) 0=x ; 0=z  (D) 0=x ; 0=y  

 The equation of the y-axis is 

 (a) 0=y ; 0=z  (b) 0=y  

 (c) 0=x ; 0=z  (d) 0=x ; 0=y  

6. r
n

zz
m

yy
l
xx =−=−=− 111  GßÓ \©ß£õk 

___________I SÔUS® 

 (A) Ámh®  (B) ÷|º÷Põk 

 (C) }ÒÁmh® (D) Av£μÁøÍ¯® 

 r
n

zz
m

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

___________. 

 (a) circle   (b) straight line 

 (c) ellipse  (d) hyperbola 
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7. ÷PõÍzvß \©ß£õmiÀ yz&ß öPÊ ___________. 

 (A) 0   (B) 1 

 (C) 2   (D) 3 

 In the equation of the sphere, the coefficient of yz 
is 

 (a) 0   (b) 1 

 (c) 2   (d) 3 

8. 25222 =++ zyx  GßÓ ÷PõÍzvß Âmh® 

___________. 

 (A) 10   (B) 25 

 (C) 50   (D) 5 

 The diameter of the sphere 25222 =++ zyx  is 

 (a) 10   (b) 25 

 (c) 50   (d) 5 

9. JÆöÁõ¸ ÷Põk® T®¤øÚ ___________ 
¦ÒÎPÎÀ \¢vUS®. 

 (A) 1   (B) 2 

 (C) 3   (D) 4 

 Every line meets the cone in ___________ points. 

 (a) 1   (b) 2 

 (c) 3   (d) 4 
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10. J¸ E¸øÍ°ß Aa_® Auß ¤Ó¨£õUQ²® 

___________ BP C¸US®. 

 (A) ö\[Szx (B) Cøn 

 (C) \©®   (D) öÁÆ÷ÁÖ 

 The axis of the cylinder is ___________ to the 
generator of the cylinder. 

 (a) perpendicular (b) parallel 

 (c) equal   (d) different 

PART B — (5 × 5 = 25 marks) 

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

11. (A) ( )0,7,10 , ( )1,6,6 −  ©ØÖ® ( )4,9,6 −  BQ¯ 
¦ÒÎPÒ C¸ £UP \© ÷|º÷Põn 
•U÷Põnzøu Aø©US® GÚU PõmkP. 

  Show that the points ( )0,7,10 , ( )1,6,6 −  and 

( )4,9,6 −  from an isosceles right angled 
triangle.  

Or 

 (B) 111 ,, nml  ©ØÖ® 222 ,, nml  GßÓ vø\U 
öPõø\ßPøÍ Eøh¯ C¸ ÷PõkPÐUS 
Cøh£mh ÷Põnzøu PõsP. 

  Find the angle between the lines whose 
direction cosines are 111 ,, nml  and 222 ,, nml . 
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12. (A) ( )111 ,, zyx , ( )222 ,, zyx  ©ØÖ® ( )333 ,, zyx  

GßÓ ¦ÒÎPÒ ÁÈ¯õP ö\À¾® uÍzvß 
\©ß£õmøh u¸Â. 

  Derive the equation of the plane passing 
through the points ( )111 ,, zyx , ( )222 ,, zyx  

and ( )333 ,, zyx . 

Or 

 (B) ( )2,1,3  ©ØÖ® ( )4,4,3  ¦ÒÎPÒ ÁÈ¯õPÄ® 

045 =++ zyx  GßÓ uÍzvØS ö\[SzuõPÄ® 

ö\À¾® uÍzvß \©ß£õk PõsP. 

  Find the equation of the plane passing 
through the points ( )2,1,3  and ( )4,4,3  and 

perpendicular to the plane 045 =++ zyx . 

13. (A) ( )1,9,3 −P  GßÓ ¦ÒÎ°¼¸¢x 

5
13

1
31

8
8 −=−=

−
+ zyx

 GßÓ ÷Põmiß 

ö\[Szx }Í® PõsP.  

  Find the perpendicular distance from 

( )1,9,3 −P  to the line 
5
13

1
31

8
8 −=−=

−
+ zyx

. 

Or 
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 (B) 11110 dzcybxadczbyax +++==+++  ©ØÖ® 

, +xa2 0222 =++ dzcyb 3333 dzcybxa +++=  

BQ¯ C¸ ÷PõkPÒ J¸ uÍzvÀ Aø©¯ 
÷Ási¯ {£¢uøÚø¯U PõsP.  

  Find the condition for the lines 

11110 dzcybxadczbyax +++==+++ , +xa2  
0222 =++ dzcyb 3333 dzcybxa +++=  to be 

the coplanar. 

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

0222 =−+− zyx  GßÓ uÍzøu öuõmka 

ö\À¾® ÷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 

 (B) 03224222 =−++−++ zyxzyx  GßÓ 

÷PõÍzøu 1622 =−− zyx  GßÓ uÍ® öuõmk 

ö\À¾® GÚ PõmkP. 

  Show that the plane 1622 =−− zyx  touches 

the sphere 03224222 =−++−++ zyxzyx . 
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15. (A) ¦ÒÎ 0, Aa_U÷Põk OZ ©ØÖ® Aøμ 
Ea]U÷Põn® α &I Eøh¯ ÷|ºÁmh T®¤ß 

\©ß£õk α2222 tanzyx =+ GÚU PõmkP. 

  Show that the equation of a right circular 
cone whose vertex is 0, axis OZ and semi 
vertical angle α  is α2222 tanzyx =+ . 

Or 

 (B) 
277232
zyx ==  GßÓ ÷PõmiøÚ EÒÍhUQ¯ 

01649 222 =+− zyx  GßÓ T®¤ß 
öuõk÷Põk uÍzvß \©ß£õmiøÚU PõsP. 

  Find the equation of the tangent planes to 
the cone 01649 222 =+− zyx  which contain 

the line 
277232
zyx == . 

PART C — (5 × 8 = 40 marks)  

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

16. (A) 0=++ nml ; 022 =−+ mnlmlm  GßÓ C¸ 
\©ß£õkPÐ® J¸ ÷Põmiß  vø\ – 
öPõø\ßPÐUS Em£k©õ°ß AøÁPÐUQ–
øh÷¯¯õÚ ÷Põnzøu Psk¤i. 

  If the direction cosines of the two lines 
satisfy the equations 0=++ nml ; 

022 =−+ mnlmlm ; then find the angle 
between the lines. 

Or 
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 (B) J¸ PÚ\xμzvß |õßS ‰ø»Âmh[PÎ¾® 
J¸ ÷Põk δγβα ,,,  GßÓ ÷Põnzøu 
E¸ÁõUSQÓx GÛÀ 

  
3
4

coscoscoscos 2222 =+++ δγβα . 

  A line make angles δγβα ,,,  with the four 
diagonals of a cube then prove that 

3
4

coscoscoscos 2222 =+++ δγβα . 

17. (A) ( )2,3,1−  GßÓ ¦ÒÎ ÁÈ¯õP ö\À¾®, 

522 =++ zyx  ©ØÖ® 8233 =++ zyx  GßÓ 
uÍ[PÐUS ö\[SzuõÚx©õÚ uÍzvß 
\©ß£õmøhU PõsP. 

  Find the equation of the plane which passes 
through the point ( )2,3,1−  and 
perpendicular to the two planes 

522 =++ zyx  and 8233 =++ zyx . 

Or 

 (B) 742 =+− zyx  ©ØÖ® 0832 =+−+ zyx  GßÓ 

uÍ[PøÍ öÁmkÁx® ( )3,2,1 −  GßÓ ¦ÒÎ 
ÁÈ¯õP ö\À¾® uÍzvß \©ß£õmiøÚU 
PõsP. 

  Find the equation of the plane through the 
point ( )3,2,1 −  and the intersection of the 
planes 742 =+− zyx  and 0832 =+−+ zyx . 
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18. (A) 
2

1
8
10

3
1 −=+=

−
+ zyx

; 
1

4
7

1
4
3 −=+=

−
+ zyx

 

GßÓ ÷PõkPÒ J÷μ uÍzvÀ Aø©²® GÚ 

{ÖÄP. ÷©¾® AøÁ öÁmk® ¦ÒÎø¯²® 

AøÁ ö\À¾® uÍzvß \©ß£õmiøÚ²® 

PõsP. 

  Prove that the lines 
2

1
8
10

3
1 −=+=

−
+ zyx

 and 

1
4

7
1

4
3 −=+=

−
+ zyx

 are coplanar. Find also 

their point of intersection and the plane 

through them. 

Or 

 (B) 
1

2
2

4
1
3 +=−=

−
− zyx

 ©ØÖ® 

2
2

3
7

1
1 +=+=− zyx

 GßÓ ÷PõkPÐUS 

Cøh£mh yμ® ©ØÖ® \©ß£õmøh 

Psk¤i. 

  Find the shortest distance and equation of 

the shortest distance between the lines 

1
2

2
4

1
3 +=−=

−
− zyx

 and 
2

2
3

7
1

1 +=+=− zyx
. 
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19. (A) ©õÓõ Bμ® k&I öPõsh ÷PõÍ® ø©¯¨¦ÒÎ 
ÁÈ¯õPa ö\À¾® ©ØÖ® Aa_U ÷PõkPøÍ A, 
B, C&À \¢vUS® GÛÀ •U÷Põn® ABC, 

( ) 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 =++ . 

Or 
 (B) 042222 =−−++ yxzyx , 832 =++ zyx  GßÓ 

Ámhzvß ÁÈ¯õPÄ® 2534 =+ yx  GßÓ 
uÍzøu öuõk® ÷PõÍzvß \©ß£õmøh 
PõsP. 

  Find the equation of the sphere which passes 
through the circle 042222 =−−++ yxzyx , 

832 =++ zyx  and touches the plane 
2534 =+ yx . 

20. (A) ( )0,0,a , ( )0,,0 a , ( )a,0,0  BQ¯ ¦ÒÎPÒ 
ÁÈ¯õP ö\À¾® Ámh® EuÂ ÁøÍ÷PõhõP 
öPõsh ö\ÆÁmh E¸øÍ°ß \©ß£õmøhU 
PõsP. 

  Find the equation of the right circular 
cylinder described on the circle through the 
points ( )0,0,a , ( )0,,0 a , ( )a,0,0  as a 
guiding curve. 

Or 
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 (B) 0=++ nzmylx  GßÓ uÍ® 

0222222 =+++++ hxygzxfyzczbyax  GßÓ 

|õØPõ¼ T®ø£ (quadric cone) 
öuõkÁuØPõÚ {£¢uøÚø¯ Psk¤i. 

  Find the condition for the plane 
0=++ nzmylx  to touch the quadric cone 

0222222 =+++++ hxygzxfyzczbyax . 

——————— 

 


