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1.

2.
1. Find the general solution for the following equations. (20%)

@Xy" —3y'+ 4X =0
X

4
Y +Yy=xy
cosx —sinx O
2. Prove| . iIsaorthogonal matrix and find it's Eigenvalues. (15%)
sinx cosx O
0 0 1

3. Use Convolution theorem of Laplace transform to solve the equation of

y(t)=e® + [ y(r)e"dr (5%

4. Use Laplace transform to solve the equation. (15%)

y' =3y’ +2y=4e*, ( y(0)=-3, y'(0)=5)

5. Find the Fourier Series of function f( t ), the period T= g

f(t) =
T . T %
(Z't) n §< t < E (20/)

6. Find the unit normal vector at point (1,1,2) on the surface of the equation
ZZ=2(x*+y?) (15%)
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1. Find the general solution for the following equation:  (20%)

(2x+ 4)%y" —4(2x + 4)y' + 8y = 4In(2x + 4)

2. (a) Derive the Laplace Transformation from Fourier
Transformation. (10%)
(b) Describe the difference between L aplace Transformation and
Fourier Transformation from physical view. (10%)

3. F=e* cosVyi —e*sinyj + z2k. Determine whether F is conservative in the
entire space? (10%) If it is, find a potentia function and evaluate 'f F.dr.
C

Where C is the path from (0, 0, 2) to (1, n/4, 1) in the space, 7 is the
position vector for any point on C. (10%)

4. (a) f(t) ={ Snt,0<t <2z find Laplace Transform of ~ f(t). (10%)
0.,t>2r
2
(b) F(s) = In( 52 +;), find the Inverse Laplace Transform. (10%)
ST+

z
5. Use the residue theorem to evaluate J- 1+ 22 dz , Where T'thecircle

|4 =4 (oriented positively). (20%)
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1. Thewaveequation?:c —» u(0,t)=0, u(l,t)=0, u(x,O):sin%, u,(x,0)=0.
X

Solve the PDE by the method of separating variables. (20%)

2. Evaluate the following integral by residue integration method. (20%)

IOOCOSZX
° X’ +4

301
3. Matrix A=|0 2 0], determine its Eigen values and Eigen vectors. (20%)
1 0 3

4. Derive Tylor seriesata. (20%)
f(x) = f(a)+w(x—a)1+w(x—a)z+w(x—a)3+ ........... +M(x—a)
1! 21 31 ni

5. -ty 22K, [[(F-Mds=2 200
S

Where s is the surface of the cylinderx® +y*> =4, 0<z<3.
Find the values by direct surface integration.
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Where s is the surface of the cylinderx® +y*> =4, 0<z<3.
Find the values by direct surface integration.
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1. Solve the following ordinary differential equation: (20%)
y'+y' —2y=6e"

2. Solve the following ordinary differential equations using Laplace Transformation: (20%)
t
DY) =1+ y(x) dr

@y(t)=1+y'(t) ,y(0)=1

3. Solve the following ordinary differential equation: (20%)
y@ +3y =e*

4. Define v =27+ i] + 9k san operator, afunction F(x, y,z) = X2 + y? + z°,
ox oy oz
and avector v = x%i +y®] + Z°k are known. Calculate results of the following

questions: (20%)
@ gradient VF=? () divergence V-v=? & curlVvxv="?

@OVVF=? ®OV-VF=? ©®VxVF="?
DVVV=? ®V-V-Vv=? OVxVxv=? (OV-Vxv="

5. For the following matrix, (&) find the eigenvalues and eigenvectors;
(b) diagonalize the matrix A by using eigenvectors. (20%)
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1. Solve the following ordinary differential equation: (20%)
y'+y' —2y=6e"

2. Solve the following ordinary differential equations using Laplace Transformation: (20%)
t
DY) =1+ y(x) dr

@y(t)=1+y'(t) ,y(0)=1

3. Solve the following ordinary differential equation: (20%)
y@ +3y =e*

4. Define v =27+ i] + 9k san operator, afunction F(x, y,z) = X2 + y? + z°,
ox oy oz
and avector v = x%i +y®] + Z°k are known. Calculate results of the following

questions: (20%)
@ gradient VF=? () divergence V-v=? & curlVvxv="?

@OVVF=? ®OV-VF=? ©®VxVF="?
DVVV=? ®V-V-Vv=? OVxVxv=? (OV-Vxv="

5. For the following matrix, (&) find the eigenvalues and eigenvectors;
(b) diagonalize the matrix A by using eigenvectors. (20%)
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