{ } BME Program Course Code:MATHO03 |
i, Ll Level 000 Exam Date: 3-6- 2017 :
Bt Allowed Time: 2 Hours
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a) If S= 21tfcoshx 1+ (dy/dx)? dx,
0

represents the area of the surface generated by revolving an arc y = f(x) about the x_axis .

Complete the following:

i) The equation of thearcis y= ... . [fHE]. ..... §<x<[

praft i

§S= ZTL’IT dl , surface areaaboutx —axissy =0 .~r =]|y|=coshx ~y=coshx

if) The length of this arcis L = [3'y/1+ (SIED? dx =[BRS
Al

1
dl =1+ (dy/dx)?*dx =1+ (sinhx)2dx = coshx dx - Lf dl = f coshx dx

0
= sinh1 — sinh 0 = sinh 1

iii) The area of the surface generated by revolving this arc about the line x = 1 is

1 1
S=27T[(H) Vv1+ (dy/dx)? dx=27rf(m) VAR H(sinh x)EPEl? 7 (cosh1 — 1) ~ 3.4
0 0

Draft iii

Aboutthelinex =1 ~r=|x—-1]=1-x

1 1 1
S= Zn[(r) J1+ (dy/dx)?dx = 2nf(1 —x) Y1+ (sinhx)2 dx = znf(l — x) coshx dx
0 0 0

= 2m((1 — x) sinh x + cosh x); = 2n(coshl—-1) =
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tan ‘x4 In ((sinh“ r)‘:w)

f (1+19) dx
tan~ ! x 4 I In ((Sil‘lh‘l x)* l+r1)dx [ (tan—x I)l N [ ln((sinh-l x)) "
= | ———dx+ = | ————
: ](1+12) (1+x%) (1+x%) V1+x?
2
1=}(tan"'x) +1 e
4 [' [ dx
Using integration by parts: da i —
ol -1
| . o dx In(sinh™" x) - izt
I; = sinh™' x In(sinh™" x) — - : I
1427 _ X . sinh™! x
sinh~'x V1 4 x2 -

= sinh " x In(sinh ' x) —sinh " x 4 ¢

1 x In(sinh”

I =

b) Discuss the convergence and the divergence of J om 1:221 dx
Solution
o t t
e* e : f er
= li ——d lim dx
]1+ehdx o J'1+e2’r )T el ] 1T+ (eM?
0 0

= lim(tan~! e — tan~ ' e°)

t—o

-t fan” )

t—oo

0
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. F ’*Cmrb“ plete the following: N ' S . N |
) The substitution used to evaluate the integral [m dy is x = RERTTNU or x = KESTAMD \ § -

ii) The following integrals can be solved by integration by parts except

a) feos"'xdx  b) [e*cosx dx ¢) fxlcosx dx d)[cos?x dx

iii) ¢ +tanh™*(x?) is the solution of NN

a) [=mdx, b [Zdr o) [Zodx d) [—odx

1-x*

iv) For the function f(x) = [ u e *du, f()=§ , (D=0, f'(n/2) =08
i

fcnszx dx=1ifl+c052x dx = .. ..

A (i
(c 4+ tanh™'(x%)) =0+
1 - x4
A il
1 1
F(1) =f ueSUdy=0 (a=b), f(-1)= f ueUdy=0 (odd function)
1 -1

f'(X) = —x eOS ¥ f'(Tl’/Z) = —(n/2) ecos(m/2) — —(n/2)

b) For the three shaded areas (A, B, and C)
The largest area is ... Bl ... and its value approaches ..
The smallest area is ... [@ ... and its value approaches

Draft:
1 1 1 1 1
A=j (;-z——l)dx=f(ﬁ)dx—fdx
0 0 0
1

ldx -1 1
_— XY el tim(—Y c1tim (14221
i ([ %) - wi=tim (3) -1=tm(-14) - 1=

B = area of the square = 1

8 T LE tdx N -1
o le={ Zoum f_ - (__) — i (_ _




o lel'g b y = 2 solve the following:

B o r—p—

-;i h ihe plane a1, z)
ek i,

| S P ()
L ; y — axis x=0, y=t z=0 -3/
'my: [1:1:0] y —axis: [0:1:0]
. a,a; + bbby + 403
| sin@ = —
- \ J@)? + (8 + (¢))? \/(am + (b2)? + (c3)?
2 Ay - o d =L
7 ) R T = ;4
x=z=0 ~y=2
y=2z=0 ~x=2
x=y=0 ~0=2 - no intersection

iii) Find the equation of a sphere with center at the

origin and touches m, at a point P,
OBolution

1v) Find the point of contact P,
QSodaion

P, = my N (the normal to m, from the center)

The sphere touches m, 2 | The line OP; 1 m,
w1 = distance (0,m,) ‘ ~itsequationx =t,y=t,z=0......(1)
[04+0+0-2| . Py = 0P, Nm =7
= - ﬁ | 1 1 1
V2 (Dinmy 22t=2 st=1
Equation of the sphere is t=1in(1) . [TEWND) is the point of contact
x? 4yt 422 =102
. (x-3)2  y? _ o _ x2  y? \
b)Fortheellipse ——+—-=1 x-3=X y=Y > Ete= ( 4)
Complete the following:

a=5 b=4 e=1-(16/25) =3/5
a 25 x=X+3, y=Y
ae = 3, —=?=8.3,

a6/ =32 Major axis X—axis Y =0 [
Center (0+3,0)
Vertices (¥54+3,0)
Foci (+3+3,0)
Directrices X=483 =>x=383+3
Ends of LR (¥3+3,73.2)
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 8) The ame of the surface is

1 i) hyperboloid of one sheet i) ellipsoid i) elliptic paraboloid iv) hyperbolic paraboloid
 b) The vertex or center of the surface is "a Vil ;'
)(0.0,0) )(0.20) i) (0.02) v (00,-2) L oded
¢) The axis of the surface is b w
) x-axis i) //y-axis i) z—axis i) //z— axis Ce i
d) The trace of the surface in the xy — plane has eccentricity d ' i ”
De<l ie=1 iiije>1 ivie=oo A
¢) The trace of the surface in the plane y =1 is ' ¢ : )
i)circle ii) parabola iii)ellipse  iv) nothing T
f) The trace of the surface in the plane z = 3 is ,;g : iv
il i

)point ii)ellipse i) nothing  1v) pair of lines
g) The intersection of the surface and the y — axis is

)(0,00) i) (0,02) i) (1,23) i) (0.310)

h) Plot the figure of the surface ,
A
12
Draft
-
/'( y
x,'
d) z=0 in(1)=> x*+2y =2 = ellipse = e<1
e) y=1in(1)=> x*=-z = parabola
f) z=3 in(1)=> x*+2y*=-1 = nothing
y—axis = x=0,y=tz=0 in(1)=> 2t?=2 = t=#41 = (0,%£1,0)

)
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@) Ifthe origin is the point of intersection of the axis and the directrix of s parabol
and L(0,2) is one end point of Latus Rectum |
i) Complete the figure of the parabola

i) The coordinates of the focus is IENNEN] | -
iii) The equation of its axis is y = '
iv) The equation of the directrix is y = =X
v) The area of the triangle OSL = EE¥
Draft

The angle between OL and the axis of the parabola = 45° i ‘

2a=05=+124+12 =2

b) If (1/v/6) is the shortest distance between myi:mx+y+z+1=0 and my:4x+2y+nz+p=20

Then the angle 6 between myand m, = [Il§, m= H, n=H =0, 4 )]
Shortest distance >0 ~ my//m, ~08=0°

al_bl_fl _

m
71'1//”2 "E;_bz_cz e 4_

sm=n=2

N[ =

n
~ m:2x+ y+ z+1=0and m:dx+2y+2z+p=0
x=y=0 inm -~z=-1 % Py(0,0,—1) Emy

—2+pl _|-2+pl_|-2+pl_ 1
Wy m) =dPo m) = Fesgva Ve 26 V6

s ]=2+pl=2 ~(-2+p)=%2, ~p={04)}

My best wishes to all of you!
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