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-
Answer the following questions [Full Marks 110]
Question 1 [30 Marks]

tan ' x

(a) Find the orthogonal trajectory to the family of curves Y = C € [S marks]
(b) Are the two functions €-* and e linearly independent? Explain why? [3 marks]
(c) Find the general solution to the Bernoulli D.E. Xy’ —4y = oy \/; [5 marks]
() Find the general solution to the Cauchy — Euler equation Xy" — xy' = X M [7 marks]

(d) Find the particular solution () to the fourth order D.E. (D*+3D° -5D*+D-4)y=8x+1

[5 marks]

-
(e) Find the complementary solution (Y, ) to the third order D.E. (D> + 2D* +4D)y =tanh™' x.

[S marks]
J@
h
| C——
Question 2 [25 Marks] .
(a) Find Laplace transform to: (i) The signal shown in Fig. t
0 1 2
iy f(t)=te™ sin3t [6 marks]
2 2
(b) Find the inverse Laplace transform to: (i) (S ) - (i) F (S ) =In > [5 marks]
P s +9 s +9 ~
L Vg dt
(¢) Evaluate the improper integral: J. ¢ € sint at | [5 marks]
0
(@) Prove that it L(f(¢))= F(s) tnen, L(f"(t))= sF(s)- £(0). [4 marks]
(e) Use Laplace transform to obtain u(t ) and V(f ) satisfying the system of equations:
d”(’) v(t)=0, u(0)= 0,
[S marks]

2u(f)+ jv(t ~)dr = 32,

0

Good luck (4,50 ila jlasl)
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. Question (3) [2&§marks]

(a) Complete the following sentences:

(i) The quantity |jm /&Y @)=/ (*:¥) s called ...... and its physical meaning is .....
. a—>0 104

(i) Ata point P, Vf |, ©(cos@ i +sind j) is called...... and its physical meaning is ......

(iii) The zero change of a differentiable function at point P occurs in the direction .......
(lV) The quantity Ax—l(i)?;} —-)0;;](' (x’ ’y./ ) AxAy IS, oivvens
(v) In Figure(1), the curve tangent to the family circles is called ........
(vi) The sign of the divergence of the vector field shown in Figure (2) at Point P is ...... and the
point is called ...... and the sign at point M is ....... and the point is called........
. (vii) The vector field shown in Figure (2) is irrotational at point......... because.........

(b) Find an approximate solution of the equation y =0.0lcos(l+y)+x

(¢) Find the extreme values of the function f (x,y)=x 24 2y 2 on the circle x 2 + b% 2-1.

Question (4) |30 marks]
1 1

(a) Evaluate j J' ey3 dy dx
0 Jx

(b) Compute the mass of the solid bounded by the planes x =y 24z% and x =16
if the density function is given by p(x,y,z)=+y 24272

(¢) Find the flux outward of the surface of the sphere x % y 24+22=9 of the vector filed

X x +1

Y’

Fle,p,2)=0x 42
(x.7.2) (x+zln(y) x +1

Jj+(4z +yx )k -

(d) Evaluate the work done by the vector field 7 (x,y)=(e" tan"'x +y )i +4xj

in moving a particle along the curve C shown in Figure (3).
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[1]-(a) [10 pts] Solve by any method

"

1. 2y +rxy +y=0
20 (6 ry —y*) da + (4 y+ 322 -3z y?) dy =20
(b) [5 pts] Find the orthogonal trajectories of
z? + y2 =ay, a Iisan arbitrary constant

(c) [5 pts] Set up the appropriate form of a particular solution ,
(Undetermined Coefficients), but DO NOT determiné the values
of the coefficients £

y(‘r’) —Fg't — y(‘}) +11y" - 12y +4y = (e‘r g% 1?) e’

(d) [5 pts]Determine the shape of the deflection curve of a uniform
horizontal beam of length L and weight w per unit length and fixed at
x = 0 and free at its other end.

[2]-(a) [12 pts] Find the Laplace transform of the following functions
cos 3t — cos 2t

fip) = B eon 2t
fa(t) = e " sinh t cos 2t

fa(t) = te * sin? ¢,

(b) [8 pts] Find the inverse Laplace transform of the functions

23 (6—35_6—27.’3) 82+1
F; = : E =]
1(s) s2+ 10 ’ 2(s) =10 g

(c) [5 pts] Find the current fi w01l values of 4 > 0 in the LC circuit
dl  Q

with I(0).= I'(0) = 0. Using the given data
L=1H, C=004f and E(t)=100v
Assoc. Prof. Dr. El-Gamel
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Question (3) [2&§marks]

(a) Complete the following sentences:

(l) The quantity lim LGy +@) =f (¥.¥) g called ...... and its physical meaning is ......
a—0 a

(ii) Ata point P, Vf'|, ©(cos@ i +sind j) is called...... and its physical meaning is ......

(iii) The zero change of a differentiable function at point P occurs in the direction .......

(iv) The quantity Ax_grg 40;;/’ (x,,y,) Ax Ay is ...

(v) In Figure(1), the curve tangent to the family circles is called ........

(vi) The sign of the divergence of the vector field shown in Figure (2) at Point P is ...... and the
point is called ...... and the sign at point M is ....... and the point is called........

. (vii) The vector field shown in Figure (2) is irrotational at point......... because.........

(b) Find an approximate solution of the equation y =0.01cos(1+y )+x

(¢) Find the extreme values of the function f (x ,y)=x >3 2y 2 on the circle x 2 + y 2=1.

Question (4) |30 marks]|

11
(a) Evaluate J‘ J' e’ ’ dy dx
0 Vx

(b) Compute the mass of the solid bounded by the planes x =y 24+z% andx =16

if the density function is given by p(x,y,z) =4y 2122

(¢) Find the flux outward of the surface of the sphere x 24 h% 24+2%=9 of the vector filed
g X x +1
F(x,y,z)=(x + A foic ' +(4z +yx )k -
(x.y,2)=(x Zln(y))I ) 4z )

(d) Evaluate the work done by the vector field 7 (x.y)=(* tan " 'x + y)i +4xj

in moving a particle along the curve C shown in Figure (3).
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