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DBW-003-1012008 Seat No.
B. Sc. (Sem. II) (CBCS) Examination
July - 2022
Mathematics : Paper - II (A) (Theory)
(Geometry, Calculus & Matrix Algebra)
(Old Course)

Faculty Code : 003
Subject Code : 1012008

Time : 2% Hours] [Total Marks :

Instructions : (1) Attempt all questions.

(2) All questions carry equal marks.

1 (a) Answer the following questions briefly
(1) Write Standard form of Sphere
(2) Define Cylinder

(3) Write the equation of cylinder whose axis is

parallel to Y-axis and radius r.

(4) Find the centre and radius of the sphere

[71* +7-(-8,6,-10)+1=0.

(b) Attempt any one out of two :

(1) Find the equations of the sphere through the circle
x2+ y2+ 22=09, 2x + 3y + 42 = 3 and the point
a, 1, 1).

(2) Find the two tangent planes to the sphere
X2 + y2 4+ 22 + 2x — 6y — 42 + 5 = 0 which are

parallel to the plane 2x — y + 2z = 0.
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(c) Attempt any one out of two :

(1) Find equation of right circular cylinder with

radius 4 and axis x = 2y = —z.

(2) Find the equation of the sphere passing through
the points O(0, 0, 0), A(—a, b, ¢), B(a, -b, ¢) and
C(a, b, —)

(d) Attempt any one out of two :

(1) Derive the equation of right circular cylinder with

x—a _y-B_z-%
] m

axis and radius r.

(2) A sphere of constant radius k passes through the

origin and meets co-ordinate axis in A, B, C.
Prove that the centroid of A ABC lies on the

sphere 9(x2 + y2 + 2z2) = 4 k2.

2 (a) Answer the following questions briefly :

(1) Define isolated point of a set

. . 2
(2) Evaluate hm{hm Xy }

x—=>1{y—>2

0
(3) Write formula of partial derivative %

ou
@ If u=log(x?+y?) then find i
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(b) Attempt any one out of two : 2

(%2 4y?)
(1) If u=smL o J then prove that
x%+ yg—;’z 0
(2) Using definition prove that (x. yl)i_)m(L 2) Wy :2.
(¢c) Attempt any one out of two : 3

(1) If u = log(tanx + tany) then prove that

sin2xa—;’+ sin2yg—;= 2.

o
(x2+p2)
_ y
Q) If W—IOgL o J then prove that
ow ow
X—+)Y—=0.
ox - oy
(d) Attempt any one out of two : 5
AL y)=sin_l(M\ hen show th
1 1 , L&+J;Jtensowtat
Je_zy
fy x :

(2) State and prove Euler's theorem for homogeneous

function of two variables.
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3 (a) Answer the following questions briefly : 4

(1) Define extreme point.

(2) Find the critical point of f(x, y) =x’ +2y2 -X

o(r,0)
B) If x=rcosd6 and y=rsin0 then find 8(x,y)'
(4) Define local maxima.
(b) Attempt any one out of two : 2

(1) Find minimum value of

f(x, y)=x2 +2y2 —2xy—2x+2y+1

@ If 7 (x, y) =x?y—3y then find approximate value

of £(5.12, 6.85).
(¢c) Attempt any one out of two : 3

X+ _ _
(1) If uzl_x);,v=tan 'x+tan 1)/ then show that

Q2 Hfwu=x+y+z, uww=y+z wuvw=_z then show that

8(x,y, Z) _
8(u, v, w) :

DBW-003-1012008 ] 4 [ Contd...



(d) Attempt any one out of two :

/4 zX
1 It ”=%7V=7 and w=% then show that

8(u, v, w)

8(x,y, Z) =4

(2) Expand ¢*cosy in power of x and y.

4 (a) Answer the following questions briefly :
(1) Define Diagonal matrix
(2) Give an example of 3x3 Symmetric matrix
(3) Define Involutary matrix

(4) Define Upper Triangular matrix

(b) Attempt any one out of two :

(1) Show that there exists unique inverse matrix for

any non singular matrix.

@ If Az(; 1] and B ( 2J then find A+ 5.

(¢c) Attempt any one out of two :

(1) For non singular matrices A and B, prove that
(AB"! = B1A-L

(2 -2 —4)
(2) Prove that 4= t—l 3 4 J is idempotent matrix.
1 2 -3
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(d) Attempt any one out of two : 5

1 1 -1
(1) Find the Rank of the matrix 4=|2 -3 4
3 =2 3

(2) Prove that every square matrix can be expressed
uniquely as the sum of a symmetric and skew

symmetric matrix.

5 (a) Answer the following questions briefly : 4
(1) Define consistent of equations.

(3 1)

(2) Find the characteristic equation of L ! 2}.

(3) Define characteristic polynomial of a matrix.

(4) Define eigen value.

(b) Attempt any one out of two : 2

(1) Show that the matrices A and A7 have same eigen

values.

(1 2)

(2) For matrix L2 | J, find the eigen values.

(¢c) Attempt any one out of two : 3

(1) Show that equation AX = O has a non zero

solution iff A is singular matrix.
(2) Solve :x +y + 2z =29,
2x + by + Tz = 52,
2x +y — 2z =20
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(d) Attempt any one out of two : 5

(1) Find eigen value and eigen vectors of matrix

1
A=| 0
-1

[\CT SR )
N =N

(2) State and prove Cayley-Hamilton Theorem.
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