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Question 1 [12 marks] Complete the following

(1) The conic section x2 + 4y* —2x—3=0 isnamed ... , Its center located at ... .. ;
and the length of the latus rectum equals ..............
(2) Given the parabola x? — 2x + 8y — 15 = 0. The vertexis ... , the equation of its axis is
................ , and the coordinates of its focus is
(3) Giventhe two circles x% + y2 = 4 and x2 + ¥* =6y +k = 0. The two circles
* cutorthogonally if k = . .
* touchinternally if k= . . .
* havearadicalaxisy =3 if k=
(4) Ifaline L passes through the point (2,3,4 ) and has the following properties :
* Intersects the plane Ax + By +z = 6 at the point (1,2, 2)

* perpendicular to the plane 2x — By+Cz =1

Question 2 [13 marks|

(a) [ 8 marks | True or False: (justify the answer. Zero credit for no explanation)
(1) The eccentricity of the conic x2 — 4y2 —2x — 16y +1=0 equals 0.6
(2) The area bounded by the region x? + ¥? <4 equals the area bounded by the region
x2+y2—6x+5<0.
(3) The three points (-1, 3, 2),(-4, 2,-2)and (5,5,10) are collinear
(4) The two lines L, and L, are coplanar, where

_y+3_z+1 ey x—3_ = &l
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(b) [S marks] Given the plane 7: 2x — Y+2z+3=0, and the point P = (1,3,4). The point P

lex

does not lie in the plane . Find:
(1) The equation of a line L passing through P and perpendicular to the plane =
(2) The coordinates of the point Q that lies on the line L and in the plane 7 as well

(3) The coordinates of the point S which is the reflection of P in the plane =
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Question 3 13 marks

A) Complete each of the following
I)  The method of evaluating the integral [ ———d

sin3 x—-1

2
IT)  The substitution used to evaluate the integral [ fzi+—_:2)5_/2 s . CINOERE
D) If [ tan® x cosh(f(x)) dx = sinh(f(x)) + ¢ then F(X) = weveveveverirvnann.n,
T . I (8
By ) fsinxlde = [T s dic+ | skl

[, |

. 2 ! .
B) Determine whether fon/ secx dx converges or diverges.

& |

tan"tx + In(tan1x)
dx
1+x2

C) Find |

(e, |

D) For the curve f(x) = fxl uvcoshu du,

I) Find f(1) and f(-1)
IT) Find the slope of the tangent to f(x) at x = 0.

Question 4 12 marks

A) I) Find the equation of the horizontal line bisecting the area in the fourth quadrant
bounded by the curve y =Inx and the coordinate axes.

II) Find the volume of the solid generated by revolving this area about y — axis. E
B) The equation S = 2m [ 12 cosh™ x de represents the area of a surface
generated by revolving thearcy = f(x), 1<x <2 about x — axis.
Find the length of this arc.
C) Using the definition of Laplace transform, find the value of L{sin x}
F-inh xdx l coshx ||Jsinxdx —cosx
[ cosh x dx : sinh x J cos xdx X
[ sech? x dx ' tanh x ||/ sec® x dx tan x
[esch® x dx : —cothxaljcsc’' s dx —cot x
[ sech x tanh x dx i;msechx Jsecxtanxdx | secx
[ esch x coth x dx é—cschx [esexcotxdx | —cscx
i
------------- [e*dx e* 2% dx T Y+ 1)
fa*dx | a*/Ina [ dx x

Best wishes
Dr. Reda Abdo Dr. Samir Shamseldeen fi dx Inx f% dx 2x




-

3¢ Question [14 marks]

(a) Graph and write the equation of parabola which has focus at (0,-2) and a directrix x = 2. [2marks]
- +5  z—1
(b) Find the Distance between the point @ (2,~3,1) and the line —= = ”T = ZTZ' _ [2 marks]

(c) For the sphere S: x* + y* + z> = 25 and the plane ¢: 2x +y + 2z — 9 = 0. Find the center P and the

radius r of the circle of intersection of the plane and the sphere. [3 marks]
(d) i) Graph and write the name of each of the following surfaces [7 marks]
=q 2 2o 2 e 2
Sz =x2 S,:2x 43y =6. s s B =y
; 4 ) 4
ii) Describe the traces in planes x = 3 and y = 3 with the surface 33.
iii) Describe the trace in plane x = 0 with the surface S.
4™ Question [11 marks]
(a) Complete the following: [3 marks]
i) f cotx
m ..........................................
ii) If £ (x) is an even function and folf(x) dx=5-& lef(x) dx =4
1 T
then Ll Flaydx s f—z (sinx + fx)) dx =iy
foz Py da = s and f_zz (sinx f(x)) dx =uesusenn
(b) Evaluate the following integrals [4 marks]
2x—1 5.6
e fv‘xz 2x+2 B = J‘::3+x?'—2x dx
[2 marks]

(b) (i) Find the length of the arc of the curve
x = cos(t) + tsin(t), y =sin(t) — tcos(t), 0=t=nrm
(ii) Find the integral that represents the area of the surface generated by rotating the arc about

1) Linex = 1. 2) Liney = 2. [2 marks]

With my best wishes
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Question (1) [13 marks]

gy marks'] For the followi}lg conic equation
x*+4y* —6x—8y =3

Complete the following table ( s s b ilh Sl i 4Gla¥l 4l S B i ()

Equation in standard form and name
Center and vertices

Eccentricity

Foci

Directrices

Graph of the conic

The area of a triangle OAB, where O is the
origin, A and B are the conic vertices
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b) [6 marks] Given the surface equation
x*+2z2=y-1

1) State the name of the surface and determine its (vertex/centre) and its axis

2) Describe the traces in the xy plane, xz plane, y = 1and y = 5 planes

3) Graph the surface

Question (2) [12 marks]

a) [6 marks] Evaluate the following integrals (if exist)

1) f12\/2x—x2 dx 2) J-Ooo\/_; dx

b) [6 marks] A region is bounded by
y=e¥ y=land x=12

1) Determine the area of that region

2) Determine the volume resulting from revolving that region about

i) x —axis ii) y —axis
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