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(Geometry, Calculus & Matrix Algebra)
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1
Time : 25 Hours] [Total Marks : 70
Instruction : All questions are compulsory.
1 (A) Answer the following questions briefly : 4

(1) Find the centre and radius of the sphere
2 _
"2 (11 -1=0

(2) Find the sphere for which (1,1,0) and (O,l,l) are
the extremities as a diameter.
(3) Write the equation of cylinder whose axis is parallel

to Y-axis and radius r.
(4) Define cylinder.

(B) Answer any one out of two : 2
(1) Find the radius of the circle that is obtain as the

intersection of the plane x+2y+2z=15 and the
sphere 2 +y2 + 22 -2y—-4z-20=0

(2) Find the two tangent planes to the sphere
x24y2 422 —6x—dy—-22+5=0
Which are parallel to the plane 8x+y+4z=0

(C) Answer any one out of two : 3
(1) Find equation of right circular cylinder with radius
. -1 -3
2 and axis x—:y—2: z
2 2

(2) Show that the plane 2x—2y+z+12=0 touches the

sphere x2+y2 422 —2x-4y+2z-3=0 and find the
point of contact
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swer any one out of two :
D) An t of t 5
(1) Obtain the equation of cylinder whose generator is

parallel to ; _Y_Z passing through guiding curve

m n
ax? +2hxy+by2 +2gx+2fy+c=0,z=0.

(2) A plane intersects co-ordinate axis in A B,C and
passes through (a,b,c). Prove that the centre of the

sphere passing through O,A,B,C is on ﬁ+2+£ =2.
X y z

Here O is the origin and it is distinct from A,B,C.

2 (A) Answer the following questions briefly : 4
(1) Define limit of two variables function.

2.,.2
: . X +y
@) Evaluate M { lim }

x—0|y—>0 x—y
. . A
(3) Write formula of partial derivative 5
@ TIf u=y* then find &
ay
(B) Answer any one out of two : 2
(1) Using definition prove that (x’yali)n(zjl)xy =2
2
dy _(x Y )
2 If x3+y3+3xy:O then show that w3
xX+y
(C) Answer any one out of two : 3
; y z % x8W+y8W+ZaW:O
1 1 W:;+;+— then prove that o Y Py
Y
2 2
0 0
@ It usin(x ) J then show that x—u+y—u20
xy ox oy
(D) Answer any one out of two : 5

(1) State and prove Euler's theorem for homogeneous
function of two variables.

@ If y=sin"! (x=y),x=3t,y= 4 then show that
du 3
a2
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3 (A) Answer the following questions briefly : 4
(1) Define Jacobian

(2) Define local maxima and minima

‘ ~ 0(p.9)
(3) T x=pcos6 and y=psin6 then find 53

(4) Define extreme point.

(B) Answer any one out of two : 2

() Find minimum value of f(x,y)= Sy 3y

@ Iff (x,y) =x2y—3y then find approximate value of

7(5.2,6.85)
(C) Answer any one of two : 3
Xty -1 1
1 If u= l—xy’V:tan x+tan ~y then show that
0
(u’ ):O
a(x,y)

2 If u:x2—2y,v:x+y+z,w:x—2y+3z then show

Ow) 10 r4
_ = X
that 8(x,y,z)
(D) Answer any one out of two : 5

(1) State and prove Taylor's theorem.
(2) Expand log xy in power of x—land y—1.

4 (A) Answer the following questions briefly : 4
(1) Define orthogonal matrix
(2) Give an example of 3x3 Symmetric matrix
(3) Define Transpose of a matrix
4) Define skew symmetric matrix

(B) Answer any one out of two : 2
(1) If AB= Aand B4 = B then prove that A is idempotent
matrix.

1 -1 -1 2
@) If Az( j and B{ j then find A-B.
2 1 0 1
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(C) Answer any one out of two : 3
. T
(1) In usual notation prove that (4B) -l Al

(2) Show that the matrix multiplication is associative.

(D) Answer any one out of two : 5
(1) Prove that every square matrix can be expressed
uniquely as the sum of a symmetric and skew
symmetric matrix.

1 2 3
(2) Find the rank of matrix 4=2 3 4
0 2 2
5 (A) Answer the following questions briefly : 4

(1) Define eigen value

5 3
(2) Find the eigen value of (_1 J

(3) Define characteristic equation of a matrix
(4) State Cayley Hamilton Theorem.

(B) Answer any one out of two : 2

5 3

1 J, find the eigen vectors with

(1) For matrix (

respect to eigen value 2.

(2) Show that the matrices 4and 47 have same eigen

values.

(C) Answer any one out of two : 3
(1) Solve : x+2y+3z=0,2x4+3y+z=0,3x+y+2z=0

(2) Show that equation 4X =0 has a non zero solution
iff A 1s singular matrix

(D) Answer any one out of two : 5
(1) State and prove Cayley-Hamilton Theorem.
(2) Find eigen value and eigen vectors of

2 1 1
matrix A=1 2 1
0 0 1
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