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UNIT I
MATRICES
a) Define rank of the matrix. [L1][co1] | [2M]
1 2 1
b) Reduce the matrix A= |-1 0 2 into Echelon form and find its rank? [L3][CO1] | [2M]
2 1 -3
c) State Cauchy—Binet formulae. [L1][co1] | [2M]
d) What is the Consistency and Inconsistency of system of linear equations? [L1][cO1] | [2M]
e) Solve by Gauss-Seidel method [L3][CO1] | [2M]
x —2y = —3;2x + 25y = 15. [Only two iterations]
1 2 3 2
a) Reduce the matrix A= |2 3 5 1| into Echelon formand find its rank? [L3][CO1] | [5M]
1 3 4 5
b) Reduce the matrix A to normal form and hence
2 1 3 4 [L3][CO1] | [5M]
T ~10 3 4 1
find its rank A= 5 3 7 5
2 5 11 6
2 3 1 1 6 0 [L2][CO1] | [BM]
a)IfA= |1 4 2 |andB=|3 2 1 Verify that |AB|=|A|. | B|
0 1 1 1 2 3
b) Find whether the following equations are consistent if so solve [L3][CO1] | [5M]
themx+y+2z=4;2x—y+3z=9;3x—y—z=2.
-2 -1 -3 -1
a) Reduce the matrix A= i (2) :i _% into Echelon form and [L3][CO1] | [5M]
0 1 1 -1
find its rank?
b) Solve completely the system of equations
4x+2y+z+3w=0;6x+3y+4z+7w=0;2x+y+w=0. [L3][CO1] | [5M]
-1 -3 3 -1
Find the inverse of the matrix A= | 1 1 -1 0 using Gauss-Jordan
2 -5 2 =3 [L3][CO1] | [10M]
-1 1 0 1
method.
a) Solve completely the system of equations [L3][CO1] | [5M]
X+2y+3z=0, 3x+4y+4z=0, 7x+10y+12z=0.
b) Show that the equations x + y+z=4;2x+5y—2z=3;x+7y—7z=5 |[L2][CO1] | [5M]
are not consistent.
Show that the only real number A for which the system [L2][CO1] | [10M]
x+2y+3z=A;3x+ vy +2z = Ay;2x+ 3y + z = Az has non-zero solution
is 6. and solve them when A=6.
Solve the equations3x +y + 2z =3;2x —3y—z=—-3;x+ 2y +z =4 Using | [L3][CO1] | [10M]

Gauss elimination method.
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9 | Express the following system in matrix form and solve by Gauss elimination [L2][CO1] | [10M]
method. 2x; +x, +2x3+ x4, =6; 6x; — 6x, + 6x3 + 12x, = 36;
4xq +3x, +3x3 —3x4 =—1; 2x1 +2x, — x3 +x4 = 10.
10 | Solve the following system of equations by Gauss-Jacobi Iteration method
21x + 6y —z=85;x+y+ 54z =110;6x + 15y + 2z = 72. [L3][CO1] | [10M]
11 | Solve the following system of equations by Gauss-Siedel Iteration method [L3][CO1] | [10M]
dx+2y+z=14;x+5y—z=10;x+y + 8z = 20.
UNIT 11
EIGEN VALUES, EIGEN VECTORS AND ORTHOGONAL TRANSFORMATION
1 |a) Define Eigen values and Eigen vectors of a matrix. [L1][CO2] | [2M]
[1 3 4
b) Find the Eigne values of the matrix A=]0 2 5 [L3][CO2] | [2M]
0 0 3
c) State Cayley Hamilton theorem [L1][CO2] | [2M]
1 2 3]
d) Convert the symmetric matrix [2 1 3] into the quadratic form. [L2][CO2] | [2M]
3 3 1l
e) Find the symmetric matrix corresponding to the quadratic form [L3][CO2] | [2M]
ax? + 2hxy + by*.
1 2 -3
2 | a) Forthe matrix A=[0 3 2 | find the Eigen values of 343 + 54% — 64 + 2I. | [L3][CO2] | [5M]
0 0 -2
1 0 -1
b) Determine the Eigen values of 4™ where A= |1 2 1 ] [L3][CO2] | [5M]
2 2 3
3 | Find the Eigen values and corresponding Eigen vectors of the matrix | [L3][CO2] | [10M]
6 -2 2
A=|-2 3 —1].
2 -1 3
4 | Find the Eigen values and corresponding Eigen vectors of the matrix A and also | [L3][CO2] | [10M]
-2 2 =3
find the eigen values of At where A= | 2 1 —6].
-1 -2 0
-2 2 -3
Determine the modal matrix P of A = —6|.Verify that P~1AP isa
> 2oL sve [L2][CO2] | [10M]
diagonal matrix.
7 2 -2
6 | a) Verify Cayley Hamilton theorem for the matrix A= |—6 —1 2 ] . [L2][CO2] | [5M]
6 2 -1
g —8 2
b) Show that the matrix A= {4 -3 —2] satisfies its characteristic equation. [L2][CO2] | [5M]
3 —4 1
1 2 -1
7 | Verify Cayley Hamilton theorem for A= |2 1 —zland find A~ and A* [L3][CO2] | [10M]
2 -2 1
using Cayley Hamiltion theorem.
1 -2 2
8 | Show that the matrix A= |1 2 3] satisfies its characteristic equation. Hence | [L2][CO2] [10M]
o0 —1 2
find A-1.
9 |a) Statethe nature of the Quadratic form 2x,x, + 2x1x3 + 2x5X3. [L1][CO2] | [5M]
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b) Identify the nature of the Quadratic form —3x;% — 3x,% — 3x3% — 2x4Xx, —

L2 2
ZX1X3 + 2x2x3. [ ][CO ] [SM]
Reduce the Quadratic form 3x,;2 +3x,2+3x32+2x,x,+2x,x3-2x, X5 into canonical | [L3][CO2] | [10M]
10 | form by Orthogonal transformation and Find the Rank, Index and Signature of the
canonical form.
11 | Reduce the Quadratic form2x? + 2y? + 2z2 — 2xy — 2xz — 2yz into the
canonical form by Orthogonal transformation and discuss its nature. [L3][CO2] | [10M]
UNIT 111
CALCULUS
1 | a) State Rolle’s theorem. [L1][CO3] | [2M]
b) Verify the Rolle’s Theorem can be applied to the function f{x) = tanx in [0,x] | [L2][CO3] | [2M]
c) State Lagrange’s mean value theorem. [L1][CO3] | [2M]
d) State Cauchy’s mean value theorem. [L1][CO3] | [2M]
e) Expand Taylor’s series of the function f(x) in powers of (x-a). [L2][CO4] | [2M]
2 a) Verify Rolle’s Theorem for the function f(x) = Siellx in [0, 7] [L2][CO3] | [5M]
b) Verify Lagrange’s mean value theorem for f(x) = log,_x in[1,e]. [L2][CO3] | [5M]
3 | a) Verify Rolle’s Theorem for the function f{x) =log[%] in [a, b] ; a,b>0 [L2][CO3] | [5M]
b) Test whether the Lagrange’s Mean value theorem holds f(x )=x® — x* —5x +3 | [L4][CO3] | [5M]
in [0,4] and if so find approximate value of c.
4 a) Verify Rolle’s theorem for the function f(x) = X(X+3)e_§ in [-3,0] [L2][CO3] | [5M]
b) Verify Cauchy’s mean value theorem for f(x) = e* and g(X) =e™ in[a, b]. [L2][CO3] | [BM]
5 | a) Show that foranyx >0, 1+ x < e* <1+ xe* using Lagrange’s mean value
theorem.
b) Verify Cauchy’s Mean value theorem for f(x) = x3 and g(x) = x? in[1,2] [L2][CO3] | [5M]
6 a) Prove that g - % > cos‘l(Z) > g - % using Lagrange’s mean value theorem. [L2][CO3] | [5M]
b) Verify Cauchy’s mean value theorem for f(x) = sinx; g(x) = cosx in [0,%]. [L2][CO3] | [5M]
7 | a) Express the polynomial 2x? + 7x* + x-6 in power of (x — 2) by Taylor’s series. | [L3][CO4] | [SM]
4
b) Expand sin x in powers of (x — g) up to the term containing (x- g) assigning [L2][COA] | [5M]
Taylor’s series.
8 | a) Expand log,x in powers of (x-1) and hence evaluate log 1.1 correct to 4 [L2][CO4] | [BM]
decimal places using Taylor’s theorem.
b) Obtain the Maclaurin’s series expression of the following functions: [L2][CO4] | [BM]
i) e* ii) cosx iii) sin x
5
9 Verify Taylor’s theorem for f(x) = (1 — x)z with Lagrange’s form of remainder [L2][CO4] | [10M]
up to 2 terms in the interval [0,1].
10 | @) Calculate the approximate value of V10 correct to 4 decimal places using [L3][CO4] | [5M]
Taylor’s theorem.
0) Show that log(1+ x) = x — X; + X; - x{ + --- by Maclaurin’s theorem. [L2][COA4] | [5M]
11 | Using Maclaurin’s series expand tan x up to the fifth power of x and hence find the | [L3][CO4] | [L0M]
series for log (sec x).
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1 | a) Define Continuity of a function of two variables at a point. [L1][CO5] | [2M]
b) Evaluate lim 2x%y [LSI[CO3] | [2M]
x2+y2+1°
yﬁz
c) Ifx =u(l—v);y =uvthenprove that ] (i—i) =u [L2][CO3] | [2M]
d) State Functional Dependence. [L1][CO5] | [2M]
e) Define Extreme value of a function of two variables. [L1][CO5] | [2M]
2 _ 3,34 3 9,08 0V, _ -0 [L5][COS5] | [5M]
a) IfU = log(x3+y3 + z° — 3xyz) ,prove that ( + % + az) U= Krviz)?
b) If u = tan~1 [ g_ —0 . [L5][CO5] | [5M]
3 |a)u =sin"1(x — y),where x = 3t,y = 4t3,then show that [L2][CO5] | [5M]
du o
P N by total derivative.
b) Ifu=f(y—2z2z—x,x—y) prove that Z—Z + Z—Z + Z—: = 0 by using Chain rule . [L3][COS] | [5M]
Expand x2y + 3y — 2 in powers of (x — 2) and (y + 2) up to the term of 3" degree. | [L2][CO5] | [10M]
a) Expand e*siny in powers of x and y by Maclaurin series. [L2][CO5] | [BM]
b) fu=x*-2y; v=x+y+2z w=x—2y+ 3z then find Jacobian J (uv‘;}) [L1][COS] | [5M]
7 a) Ifu= m and v = tan"1x + tan™ 1y, find gg'y’i ? [L1][COS] | [5M]
b) Verifyifu=2x—-y+3z,v=2x—-y—2z, w=2x—y+z are functionally | [L5][CO5] | [5M]
dependent and if so, find the relation between them.
8 | Examine the maxima and minima, if any, of the function [L4][CO5] | [10M]
fG) =x3y*(1 —x — ).
9 | a) Examine the function for extreme value f(x,y) = x* + y* — 2x? + 4xy — 2y?; | [L4][CO5] | [SM]
(x>0,y>0).
b) Find the minimum value of x2+y? + z2 given x + y + z = 3a. [L1][CO5] | [5M]
10 | a) Find the stationary points of u(x, y) = sinx.siny.sin(x + y) where 0 < x < [L1][CO5] | [BM]
m,0 < y < m and find the maximum of u.
b) Find the shortest distance from origin to the surface xyz? = 2. [L1][CO5] | [BM]
11 | a) Find a point on the plane 3x + 2y + z — 12 = 0, which is nearest to the origin. | [L1][CO5] | [5M]
b) Find the points on the sphere x? + y? +z° =4 that are closest and farthest from the | [L1][CO5] | [5SM]
point (3, 1,-1).
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1 |a) Evaluate [, [y dy dx [L5][COE] | [2M]
b) Evaluate [ [*"™ r dr df [L5][CO6] | [2M]
c) Transform the integral into polar coordinates, [, 2 4 y2) dy da. [L2][CO8] | [2M]
d) Find the area enclosed by the parabolas x? = y and y? = x. [L1][CO6] | [2M]
e) Evaluate I = f01 ff f23 xyz dx dy dz. [LS][COE] | [2M]
2 | 3) Evaluate [° [ x(x? +y?)dxdy [L5][CO8] | [5M]
J1-x2 JJ1-x2—y?
dxdyd
b) Evaluate.([ ! [ X;(_yyj [L5][CO6] | [BM]
3 | 4) Evaluate [[(x*+y*)dxdy inthe positive quadrant for which x +y < 1. [L5][CO6] | [5M]
legl rpx pxty 4yt z L5][CO6 5M
b) Evaluate [ 7" [ [ e**¥*% dzdydx. [LS][CO6] | [5M]
4 aya y
a) Evaluate j I (x? + y?)dydx [L5][CO6] | [5M]
0 0
b) Evaluate -*+y)gxdy by converting to polar coordinates [5M]
f f e xdy by glop ' [L5][CO6]
0
5 | a) Show that the area between the parabolas ¥? = 4ax and x2 = 4ay is 13—6 a®. | [L2][CO6] | [5M]
b) Evaluate the integral by transforming into polar coordinates [L3][CO6] | [BM]
I I Y4/ X + yZdxdy.
0 0
6 | a) Evaluate I J;E[:r;2 + vHdxdy. [L5][CO6] | [5M]
b) Evaluate the integral by changing the order of integration TT " dydx. [L5][CO6] | [5M]
x Y
7| Change the order of integration in | =Jl'2r(xy)dydx and hence evaluate the same. | [L11[CO6] | [10M]
8 | a) By changing order of integration, evaluate f‘m f‘"‘” dydx . [L3][CO8] | [5M]
12z x+z [5M]
b) Evaluate ” j(x + Yy + z)dxdydz [L5][CO6]
-10 x-z.
9 a) Find the area of the ellipse Z—z + :;—Z =1 [L1][CO6] | [5M]
b) Evaluate [ f,°*” f:x logz dzdxdy. [LS][CO6] | [5M]
10 |a) Find the volume common to the cylinders x? + y2 = a? and x? + z? = a?. | [L1][CO6] | [5M]
b) Evaluatef [ [(x2 + y? + z%) dx dy dz taken over the volume enclosed by | [L5][CO6] | [5SM]
the sphere x? + y? + z% = 1, by transforming into spherical polar
coordinates.
11 | a) Evaluate the triple integral [[| xy*zdxdydz taken through the positive [L5][CO6] | [5M]
octant of the sphere x* + y* + z% = a?.
b) Calculate the volume of the solid bounded by the planes [L1][CO6] | [5M]
x=0y=0x+y+z=aandz=0
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