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Answer only five questions (50 marks)

Question 1 (10 marks)

Observe the given figures and then choose the correct statement.

A
D' . o
e < N
- d -
‘o """""""""""""" 4 ’ /
. - J N N v £ >
1. There exists exactly through any three non-collinear points.
a) One plane b) two planes c) one straight line
2. The two coplanar lines which are intersecting orthogonally would be
a) Skew lines b) parallel c) perpendicular

3. The equation of the sphere of center (-6, 15, 11) that touches the xy-plane is
a) (x+6)?+(y—15)2+(z—-11)? =36
b) (x—6)2+ (y+15)2+ (z+11)2 =15
c) (x+6)°+(y—15)2+(z—11)2 =121
4. The intersection of the plane ABB' and the plane BCC' gives
a) The point B only b) the points B and B’only  ¢) The line BB’

Question 2 (10 marks)

1. Use an appropriate integration method to evaluate each of the following
(definite and indefinite ) integrals:

a) folx cosh x? dx (Substitute u = x2, or otherwise)
b) [tan®8sec*ddo (Use trigonometric identities)
In(x+1)
o) [ (I;j:)z dx (Ihtegrate by parts)
d) [x3e¢?*dg  (Use reduction formula for exponential functions)

Question 3 (10 marks)

1. Consider the function y = x, the limitis givenas x =atob,b > a .

a) Divide the interval [a, b] into subintervals of the form [xq, 4], ..., [xn-1, x,] With equal
width Ax; = x; —x;¢,1 < i < n.

(Continued on the back)
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b) Compute Y7, f(x7) Ax; where, x; is an arbitrary point in the subinterval [x;—1, x;]-

under the curve y = x fromx =atox = b.
2. Apply the properties of the definite integral, then find an exact value for

f_lz(—Sx3 +2x+2)dx .

¢) Use the definition of integral f; f(x)dx = limp—, YL f(x) Ax to calculate the area

Question 4 (10 marks)

integral ffz e~*" dx by using the Simpson's rule.

1. Complete the missing values of the function y = e~**and then estimate the

X ] 18 16 |14 |12 |- 08 |-06 |-04 \-0.2 \o

y 0.0183 0.368 l

|

-

2 Use the method of separation of variables to find a general solution to the

differential equation ~ y' = 2x eX' Y,

Question 5 (10 marks)
1. For the general form equation:

x2+4y*+2x—8y+1=0.

a) Use completing the square to convert it to standard (graphing) form
b) ldentify and graph the resulting conic section
c) Plot the center, foci and vertices
d) Find the length of the major and minor axis.
2. Verify that y = 3 e** + 4sintis a solution to the initial value problem:

y' — 2y = 4cost—8sint , y(0)=3.

Question 6 (10 marks)

form. Follow the steps:

xy- coordinate axes through an angle 6.

2 \What is the order and degree of the differential equation:
dy\> dx

y=Xx (a) + a-);

1. Reduce the equation x? + 12xy — 4 y? —6x+4y+9=0tothe standard

a) Delete the coefficients of x and y by transferring the origin to a suitable point (h, k).
b) Reduce the equation x? + 12xy — 4 y? +10 = 0 to the standard form by rotating the

May Allah grant you success...

Dr. Shimaa lbrahim Moustafa
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