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Remarks: (answer the following questions..
organised answers. . .etc)

Q. (20Mark52
(a) Let x, y be two independent variables. Given two functions:

F(x,y,u,v) = 0and G(x, y,u, t) =0,
_ du F,G F.G
Prove that: i s J (;;) /] (u,_v)

O If w=z4+x% v=y+22and

- assume any missing data... with nice hand writing and well

5 . o0x
U = Xx + y“, determine _u

Q.2 (30 Marks)

(a) Given the definite integral:

Vs
I(a)=fln(1+a cosf) df; -1 <a<1
0

Show that: Ha)= nln(l + V1 - a?-) =i 2

(b) Find the surface area of the portion of sphere x? + y2 + z2

= 16 lying
inside the cylinder x2 + y2 = 4y,

(¢) Given a triangle OAB in xy-plane: 0(0,0),A(8,0),B(8,5).

Determine the point C(x, y) which makes (CO)? + (CA)? + (CB)?
a minimum value,
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| Problem number (3) (20 marks)

i) Obtain the ODE whose solution is:

y=e" (Acos(x)+ Bsin(x)) [3 marks]
if) Find the general solution of the D. E. »""'+ ' =sec x [5 marks]
iif) Solve the ordinary differential equation
o Xptyity
. S 2

x°+3xy+2x

2 BT

2. x*y" +3xy" +y' = x* In(x)

[12 marks]
Problem number (4) (30 marks)

a) A body of mass 5 slugs is dropped from height of 100 ft. with zero velocity.
Assuming no air resistance, find

1. An expression for the velocity of the body at any time t.
2. An expression for the position of the body at any time t, and
3. The time required to reach the ground. [9 marks]
b) Find the orthogonal trajectories of the family of curves x* —y* =c*, give a
sketch for the orthogonal families. [10 marks]

¢) Water is flowing into a conical tank at a rate of 5 m?/s. If the radius of the top
of the cone is 2 m (see Figure 1), the height is 7 m, and the depth of the water
is 4 m, then how fast is the water level rising (dh/dt)? [11 marks]

Figure 1

With Best Wishes

Examination Committee and Course Coordinators
Dr. Mohammad Ali Bek , Dr. Abdallah Abbas Galal, and the committee
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