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Unit – I
1.(a)(i)	If the plane x/a + y/b + z/c =1 meets axes in A,B,C, respectively; then find the equation of sphere OABC.
(ii)		Prove that the equation
x2-2y2+3z2-4xy+5yz-6zx+8x-19y-2z-20=0 represents a cone whose vertex is (1,-2,3).
(iii)		Find the equation of the right circular cylinder whose guiding circle is x2+y2+z2=9,x+y+z = 3
OR
(i) Find the equation of the sphere having the circle x2+y2+z2=9, x-2y+2z = 5 as a great circle.
(ii) Find the equation to the right circular cone with vertex at the origin line x/2 = y/- 4 = z/3 as axis and which passes through the point (1,1,2).
(iii) Find the equation of the right circular cylinder having the line x-2/2 = y-1/1 = z/3 as axis and passing through the point (0,0,3).
Unit – II
1 3  4 3
1.(i).	Find the rank of matrix	 3 9 12 3	
1 3   4 1


							 3 -3  4
(ii)Find the inverse of matrix	 	 2 -3  4    
							 0 -1  1    , 
using elementary transformation. 
OR
1  2  3  
1.(i).	Find the rank of matrix	2  3  4    .	
3  4  5
					0 1 -3 -1
 (
 in its normal form and hence find its rank.
)(ii)Reduce the matrix	1 0  1  1    
3 1  0  2
1 1 -2  0
Unit – III
1.a.	Find the directional derivative of f(x,y,z) = x2 yz+4xz2 at the point (1,-2,-1) in the direction of the 2i`-j`-2k`.
b.	Find div r grad r -3 , where r2 = x2 + y2 + z2.
OR
	Verify Green’s theorem in plane for     (3x2-8y2) dx+(4y-6xy) dy  , where C is the region bounded by the parabolas y = x2 and x = y2.
Unit – IV
1.(i)	Find the angular acceleration in the direction of motion of a point moving in a plane.
(ii)	The velocity components of a article along and perpendicular to a radius vector from a fixed origin are r2 and   where  and  are constants. Find its equation of path and components of  acceleration. 
(iii)	A particle falls from rest under gravity in a resisting medium whose resistance varies as the square of the velocity. Find relation between
(a) v and t	(b) x and t	(c) v and x 
OR
 (
s
2
 + c
2
)(i)	A particle describes a curve with uniform velocity v. It the acceleration at any point is  v2 c   , then find the intrinsic equation of the curve, where c is a constant and s is the distance from a fixed point.
(ii)	If the radial and transverse components of velocity and acceleration of a particle are always proportional to each other then show that.
a. The path is an equiangular spiral and 
b. Velocity of the particle varies as some power of radius vector. 
(iii)	A particle of unit mass is projected vertically upwards with velocity V in a medium whose resistance is kV Prove that the particle will return to the point of projection with velocity U. 
 (
k
g - kU
)		where U+V  =      g   log   g + kV
Unit – V
 (
dx
2
   dx
)1.a.	Solve the differential equation ( 1+x2 ) d2y + x dy – y = 0 in series 
b.	Find the solution of linear partial differential equation x(y2+z) p-y (x2+z) q = (x2-y2)z.
c.	Solve the partial differential equation 2xz+pq = px2+2qxy  using Charpit’s method. 
OR
(i)  (
dx
2
       dx
)Solve the differential equation x2 d2 y + x dy + (x2-1) y =0 in series.
(ii)    	Find the solution of linear partial differential equation (x2-y2-z2) p+2xyq = 2xz.
(iii) 	Solve the partial equation (p2+q2)y = qz, using Charpit’s method.	


