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Que.1 Answer the following ( Any three )

(l) Prove that a sphere with centre (*,0,1) and radius a is given by
(" - ")' + (a - p)' + (z - ^i2 : s2.

(2) Find the equations of the tangent plane to the sphere
n2 + a2 + z2 +2r * 4y * 6z - 24 : 0at (1,1,2).

(3) Show that Ar2 + Ba2 I Cz2: D represents an elliptic hyperboloid of one sheet if one
coefficient is negative and D > 0.

Plot the spherical point (2,7r14,r16).

Find the points of inlersection of tlie Li r - a a - P ='-nl and the conenel:*='r,
f (r,a,z): ar2 +by2 I cz2 *2f yz *29zr -f2hrg l2ur *2uy l2wz:0.
Find the equation of cone r,vith verbex at the origin and which passes through the curve
ar2 + bA2 :22 ', Lr + ntA + nz : p.

Que.2 (a) Find the equation of the spheres rvhich pass through the given circle
12+y2+22*4r-yI3z*12 : 0 ; 2r-l3y-72 : I0 and touch the plane r-2y*22 : I

(b) Find equation of sphere with centre at (2,-1,0) and passing through (1,-1,2).

OR

Que.2 (a) Let two spheres be given by
St: 12 +A2 + / +2u1r*2ug+2uttz *d1 : g '

Sz : 12 +'a2 + :'2 r 2u2r * 2u2y * 2wzz* d2 : $.

Then prove that 51 * AS2 : 0,where ) e IR, A + -I,represents a famiiy of spheres
passing through lhe intersection of the spheres Sr : 0 and 52 : Q .

(b) Show that the foLlowing pair of spheres touch each other
* +a2 + z2:64 ; :r2 +a2 * z2 -l2r-l4y -62 *48:0.
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Que.3 tal

(b)

Identify , describe ancl sketch the surface 4.* : cz; (. > 0).

Find Jacobian of Cartesian co-ordinates with respect to Cvlindrical co-ordinates.
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(b)

Que.4 (u)

Que.3 (u) By a proper choice ofaxes ) prove that the Cartesian coordinates ( *, y ;z) ofa
point can be expressed in terms of sphericai polar coordinates (p,0,5) as

r: p sin{ cos 0 , U: p sin$ sind , z: p cos/ .

' +2 ,,2 72
Identify and describe the surface + - "- - | : I .-----.9 16 9

Prove that the conelarz + bU2 + cz2 +2fyz * 29zr *2hry : 0 admits of sets of lhree
mutually perpendicular generators iff a+b* c:0.

(b) Find the equation of cdne whose vertex is (a;p,r) a.nd base is ar2 +ba' :1', z:0'
OR

Que.4 (a) If the section of a cone whose vertex is P and guiding curve is the ellipse
,t

T +T : I ; z :0 by the plane x:0 is a rectangular hyperbola .Show thaL Lhe
a2'b2

T2 ,,2 J- 12
Iocus o[ P is !- a Y-- l=' : 1 .

az b'

(b) If F (", A, z) -- ar2 + bg2 * cz2 t 2 f y z -f 29 zr * 2hrE * 2un -f 2ug * 2w z * d : 0' 
t"pr"."trtr u .otr" , then the co-ordinates of its vertex satisfy the equation
Fr: Fu - F":4 :0 where t is used bo make F(x,y,z) homogeneous and put t
equal io unity after differenbiation.
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