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GEOMETRY, DIFFERENTIAL EQUATION 

NEW SYLLABUS 
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The figures in the margin indicate full marks. 
All symbols are of usual significance. 

 GROUP-A

1. Answer the following questions: 
(a) Find the direction cosines of the line, which is equally inclined to the axes. 1

(b) Find the equation of the sphere passing through the points (2, 0, 0), (0, 2, 0), 
(0, 0, 2) and having the least possible radius. 
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(c) Determine the value of K so that  the lines 
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may intersect. 
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2. Answer any two of the following questions: 4×2 = 8

(a) Find the equation of the projection of the line 
4

3
1
1

2
1 zyx  on the plane 

62 zyx . 

4

(b) Find the equation of the sphere for which the circle 0227222 zyzyx , 
08432 zyx  is a great circle. 

4

(c) The plane 0mylx  is rotated about its line of intersection with the plane 0z  
through an angle . Prove that its equation in its new position is 

 0tan22 mlzmylx  

4

  
3. Answer any two of the following questions: 6×2 = 12

(a) Show that the condition that the plane 0czbyax  may cut the cone 

0xyzxyz  in perpendicular lines is  0111
cba . 

6
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(b) Show that the equation to the plane containing the line 1
c
z

b
y , 0x  and 

parallel to the line 1
c
z

a
x , 0y  is 01

c
z

b
y

a
x  and if d2  is the s.d., 

prove that 2222
1111
cbad

. 

6

(c) Show that 018102216424552 222 zyxzxyzxyzyx  is the 
equation of the cylinder which passes through the point )1,1,3(  and has the 

axis 
1

2
1
3

2
1 zyx . 
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 GROUP-B 

4.   Answer the following questions: 
(a) Find the order and degree of the partial differential equation  
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1

(b) Form the partial differential equation by elimination of  from 
 )( 222 zyxnzmylx  

2

(c) Show that 0x  is an ordinary point of 0)1( 2 yyxyx , but 1x  is a 
regular singular point. 

2

  
5.   Answer any two of the following questions: 4×2 = 8

(a) Reduce the equation 

 
22
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44 xeyx

dx
dyx

dx
yd  to its normal form and hence solve it. 

4

(b) Solve:   0yDx ; 0)1()1( yDxD , where, 
dt
dD . 4

(c) Find a complete integral of qpzpq   ,   
x
zp   ,   

y
zq . 4

  
6.   Answer any two of the following questions: 6×2 = 12

(a) Solve axya
dx

yd sec2
2

2

, by method of variation of parameters. 6

(b) Find the series solution of the differential equation 
 0)1(2 22 yxyxyx    about  0x  

6

(c) Find the eigen values and eigen functions of 
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