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I B.TECH IISem Question Bank
Subject : Mathematics-III Branch: ECE, EEE,Civil. (2018-2019)

UNIT -I
1(a) Solve the system of equations 20x +y — 2z =17, 3x + 20y —z =
—18, 2x — 3y + 20z = 25 by Gauss Jacobi method 5M

(b) Reduce the matrix A to normal form and hence find the rank of the
matrix

2 -2 0g
A= 4 2 0 2 5M
1 -11,
2(a) Find the currents in the following circuits 5M
1 B

|

(b) solve the system of equations 10x +y +z =12, 2x + 10y + z = 13 and

2x + 2y + 10z = 14 using Gauss-seidel method. 5M
3(a) Find the non singular matrices P and Q such that the normal form of A
is PAQ where

1 3 6-1
A= 14 5 1 .Hence find its rank. 5M

1 5 43

(b) Find the rank of2 3 -1 -1

1 -1 -2 -4 afterreducing it to Echelon form

5M3 1 3
-2
6 3 0 -7
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4(a) Find the values of ‘a’ and ‘b’ for which equationx+y +z=3;x + 2y +
2z =6;x +
ay + 3z = b have unique solutions. 5M
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(b) using Gauss-jordan method solve the system of equations 2x +y + z =
10,3x+2y+3z =18, x+4y+ 9z =16. 5M

5(a) Reduce the matrix A to normal form and hence find the rank of the
matrix. 5M

2 1 3 4
A= 03 4 1
2 3 7 5
(b) prove that the following set of equations are consistent and solve them.

2Xx—y—z=2;x+2y+z=2;4x—Ty—52=2;.

UNIT - I

6 -2 -2
1(a) Find Eigen values and Eigen vectors of ;-2 3 -1
5M
2.--1 3

(b) Reduce the quadratic form 10x24 2y? + 5z% — 4xy — 10xz + 6yz into
canonical form and find the nature, rank, index and signature. 5M

2(a)Reduce the Quadratic form 3x12 + 3x22 + 3x3° + 2x1x2 + 2x1x3 — 2x2%3
into sum of squares form by an orthogonal transformation and give the
matrix transformation. 5M

1 2 3
(b)Find A—1 using Cayley -Hamilton theorem, where A = 2 45
5M
3 56
1 1 3
3(a) what is the nature of the quadratic form X7TAX 5 1 5M
,ifA=1
311
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4(a) If ris an Eigen value of a non singular matrix A A
then show that gifs an Eigen value
matrix adjoint A(adjA) 5M
1 2 -1
(b) Find A—1 using Cayley -Hamilton theorem, 1 -2 5M
where A = 2
2 - 1
5(a) state Cayley-Hamilton theorem and find A% if A = 2
5M
-1
2 21
(b) Diagonalize the 1 3 1 5M
matrix
-1 2 2

6(a) Show that if 1 is an eigen value of A, then.prove that the eigen value
of

B = aoA2+a1A + a»l is ao A 2 + a4 + . as- 5M
3 10 5
(b) Is the matrix —3 —4 diagonalizable ? 5M
-2
2 5 17
2 3
1(a) Evaluate _, _,xy dxdy 5M

a

E?)aluate ng-x xy? dydx by changing the order of integration. 5M
0 =

a

t
x2=(0a Evalua e /=0(x2 + yz)dydx 5M

(b) By changing the order of integration , evaluate ! 1—x2 y2dxdy 5M
0

0

3(a) Find the moment of inertia about the initial line of the cardioid r = a(1

— cos0). 5M
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(b) Evaluate dx dy dz V is the finite region of space formed by the planes

x=y=z=0and2x+ 3y + 47 =12 5M

asind
2_.2

T a ——r

4(a) Evaluate 2 2 rdz dr do . 5M
0 0 0
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4 y vy
gb) Evaluate Oy_Zm dx dy 5M
4
5(a) Evaluate ‘ a(x2 + y2)dydx by changing the order of integration.

5M
Ox

(b) Evaluate x2 + y2 dxdy in the positive quadrant for which x +y = 1.

5M
UNIT -1V
1(a) Show that = xe—x3 dx ="~ 5M
0 3
o x™ B(m,n)
(b) Show dx = 5M
(a+bx )'11 +n aﬂbm
that 0
2(a) Provethat 'l n [T n _ﬁE= = 5M
(b)Prove that 2 cos r'di®" 2 =7  5M
0 0°cos x
g)x4(1+x
3(a) (Len)15 dx 5M

Evaluate 0

(b) Evaluatz '(x — 5)6(7 — x)3 dx using B and [T functions. 5M

4(a) Show that r)= = 5M
(b) Show that B m, n r—ﬁm%%ﬂ(”’ where m > 0,n > 0. 5M
5(a) Evaluatg 2 sin50cosT 20d0. 5M

(b) Evaluate ' x4
0 X

log 1 3 @%w FirstRanker.com SM
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1 xdx
6(a) Evaluate -, .5 5M
(b) Evaluaty ~ x2e-x2 dx. 5M
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UNIT-V .

1(a) Find unit normal vector to the surfaces x? y + 2xz%> = 8 at the
point (1,0,2) 5M (b) Prove that div. gradr™ =m m+ 1 r" 2 5M

2(a)Find the angle between the surfaces x*> + y?> + z2 =9 and z = x> +
y? — 3 at the point (2, -1, 2). 5M

(b) If A is irrotational , evaluatediv A X r wherer =xi +yj + zk

5M 3(a) Find divF , where F = r"r. Find n if it is solenoidal.

5M

(b) Show that F = y2 — 22 + 3yz — 2x i + (3xz #2xy)j + 3xy — 2xzy + 2z k is
both irrotational and Solenoidal . 5M

4(a) Find the directional derivative of \@-= x* vz + 4x7% at (1,-2,-1) in the
direction of
2 —j — 2% 5M

(b) Show that the vector x% —yz i + y2 —zx j + (22 — xy)k is

irrotational and find its_sealar potential. 5M
5(a) Show that V2 f+#» = N orfT r +2 f r wQerer =| r|.
5M
drZ  r dr o T B
(b) Prove thatdiv a Xb =b .curla —a . curlb 5M
UNIT - VI

1(a) Use Greens theorem to evaluate (2xy — x2)dx + (x2 + y2)dy , where
c is theclosed curve of the region bounded by y = x? and y? = x. 5M

(b) State Gauss divergence theorem and verify F = 4dxzi — y%j + zvk
over the cube

x=0 x=1,y=0y =1,z=0z=1. 5M
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2(a) Evaluate (ex dx + 2ydy — dz) where c is the curve is the curve is the
curve

x2 +y? =9,z=2, by using Stoke’s theorem. 5M

(b) Compute  ax2 + by2 + cz2 ds over the surface of the sphere x2 + y2
+z2 = 1. 5M
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3(@) IfF =3x2 + 6y i — 14yzj + 20xzk then evaluate F . 4 r from (0,0,0)
to(1,1,1) alongx =¢,y=1>,z=1.

5M

(b) Apply stoke’s theorem to evaluate ydx + zdy + xdz where c is the
curve of intersection of the sphere x> + y? + z°> = d?andx + z = a.

5M

4(a) State stoke’s theorem,and verify for¥ = x+y i + (y + z)j

— xk and S is the Surface of the plan 2x + y + z = 2 which is in the
first octant .

5M

(b) Using divergence theorem to evaluate F'. d s where F = x3i +
y3j + z3k and S is surface of the sphere'x? + y? + z2 = r%. 5M

5(a)Verify Green’s theorem in the plan for x2 — xy3 dx + (y2 — 2xy)dy
where C is the square with vertices 0,0 , 2,0 , 2,2,(0,2) 5M

(b) Evaluate by Green’s theorem y — sinx dx + cosx dy where C is the triangle

JT

enclosed by the lines y.=0, x = o Ty = 2X. 5M
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