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Points =

100
QUESTION 1. (9 points) Find 3 and DO NOT SIMPLIFY
(@) y=(z+1)eb=+d
a2 3L 3x+2
9 e 4+ (2x+73

e, = e (3)( -+ L!) 1 /
My y = n[(3z - 2)*(2z +

1y
S Ly
‘H 2x-1 -2x+| \./
(itiy y=(Te+2)

3"-_ 63 (7x+1)s 1/

w-2,z2

QUESTION 2. (i) (6 points) Does the lincline Ly : x = t+1,y =t—1,z = 7intersect the line Ly : z = —w+4,y =
2,z = 2w+ 37 If yes, then find the intersection point. [s L, perpendicular to Lo
D<ci,lo>

——

D, <-1,1,2> B, = <2722> E\
Rt ch o Lows L hoset Ml
telz-w+ll = d+w —
t-lz w-2 —  t- _\___ } /lj
'l: \ W= 2 K/
ang t= 7 or il W2
x=4+1= 2 ﬂﬁ
A xX= -2+%=2
A gz et
ul 3 = R)43=F
’PDEI\-{ 5)\ inﬁeoech'ﬂ"

(4,07%)
T

it} (4 points) Convince me that Ly : z =t,y = 10,z = —t+4isparallelto Ly : x =dw+ |,y =7,z = ~dw + 2
D=<1,0-1> D=<40-4>
D,= 4D

t:O - (0}'0}"')

x 0: Ywtl o w=

ST | g bif wo L
8'. Wt Lf



+

4 2 2a CVATAY Jete

("’i) LClQ[ = (ll 110)?Q2 e (Ol_lrz) andQ_; =(

Ayman Badawi

2,2,2).

a. (5 points) Find the equation of the plane that contains Qy, Q1, Q5.

——mi, ——
0,0, ¢<-1,-2,2> @G, <, 1,2>

N= QR x 08| - L' % t'l\ = 6L

73

Pr -glx-2)+4ly-D+ 1(2-2) = O \j//fﬁq

b. (2 points) Find the area of the triangle that has Q;, -, Q3 as vertices.

A 1188,«Q0,) = YE&EUET (B et
T 2

iiv) (4 points) Given L : x =t 4+ 1,y = 8, z = 4¢ + [ lics entirely inside the planc P : ax + 2y + = = b Find the values
ofed. D ¢ ]1 O, bs

N <06,2,1>
N-D=0 Cy(kel)+ (g U+ = b
2Ll S i +4t+l=b
a=-4 B=13
(v) (4 points)item Find the distance between the point (1, —1,1) andtheline L:z =t + 1,y =_2£ -l\-:3, z==2t+10
Q(';'_l_/l) I('nglo) VxD = \C‘) _‘])_{_CI‘__ (16—9'1')
\}:IQ:(D’-L{/‘-qB Dec1,2,-25 I 2 -2

a- VDl _Nagahwr {3
| DI \j\?+27+?.7 E L/

(vi) (3 points) For what values of = will the tangeat linc to the curve f(z) = ¢* - 4z + 2 be horizontal? (Hint: Note
that horizontal lines have slope 0)

F0)= e i X= A Y
D= ™ v
eX - Y L//
An Qx = /€A~ [7‘
X e = Y
(vii) (3 points)Find the equation of a parabola that has x = 4 as its directrix linc and (-2, 6) as its vertex. What is the
focus of such parabola? AXe Li c] _ \_2- L}] ¢
Ft-56) ¥iai) ~4d (x-xo) = Cy";fo)z
R4 (x+2) = (3—6)2
F(-3,6
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(viii} (6 points)

c F
> } I
B 1 . GH _ 3
i D E ?YQ)GI“GB
7 Sp
G

— H

' - JEF
M0y pp B1 ?fc_), D tI >
/’_

Usc the pictures above /

I. Draw the projection vector of BC over BA
2. Draw the projection vector of EF over ED
3. Draw the projection vector of GH over Gl

(ix) Let f(z) = (z* - 6z + 5)*,
a. (3 points)Find f'(z). Then find the sign of f'(z). y \,,c 1

3
f'(x)-— Q(&X-G) (x2—6x+5_)5 /'(,c) - 4 d) -
i

D= ¥ (ax-g) (xt bx+5)>
x-6=0 - bx+$=0
X =3 x=5 x=4
J'&) regabve for (-e2,1) V(35D
F6) poshve foe (1,3) y(s5,42)
b. (2 points)For what valucs of z does f(z) increase?
(1,3) U(§, +eo)
¢. (2 points)For what values of z docs f(z) decrease?
(-0, 1) U (35
d. (2 points)Find all local min (max).g_g__img__of f(z) if possible

mur ak x= | and x=S MIN & (1,0) axd (5,0)
mox ok x = 3 MAX ©  (3,256)

e. (2 points)Roughly, skeich f(z). ;
/
— IIIIIII ’
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(x) Consider the ellipse (IE + 1)2 + % — 1 Cr:(j\}%)
a. (2 points) Roughly, draw such ellipse ) | E_‘m : m__ P
29
b. (2 points)Find the foci ("-l,l)\/'v Vi (-111,2)

F (-1 5) . /
b, (-1,-1) L/ V, (<1,2-V10)

¢! (2 points)Find the cllipse constant

k=240, \/

d. (2 points)Find all four vertic
Vo (-1, 2+{10) L/;!\Jz (0,2) /

Vo(-L2-vo) N (-22)

(xi) (6 pomls) Let # = (5,11) and F = (10, -3). Find a point Q on the vertical line 2 = 4 such that |HQ| + |QF|is

AX=LI’ m= -—ZPH = -2
s RS 0%

|

I \\:-—2(?:)+b
o5 b=1%
~~F(10,-3)

| y—_—2x+l—+ ]

V y= -2+ 1F =

Q(x4)

%
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jxil') (8 points)

¥

L= ¢/ = Fild EXAM: VL0 LLL, Spong 2018
L]

(-a, 'l‘i-a'z/b

Find the length and (he width of the
rectangle ABCD that has maximum
7353 area (it is bounded by y =29 - x*2
, and y= 2). See piclure

(a,a9-a%)

Wz |Rel=2a

¢ 0 y= Ls jAR] = 29-a% 2= 23 -a%
/G'Q) (o‘lg.)\

0.0

W=Ra= 6 wuih
L =Qﬁ—a’2-_|g Uwuh

T

(xiii) (6 points)

A= Lw= 20(2%-02)
A= SYa- aa®
A= B4 — 6a°

O 54 - ga?

5Y =
A“': -\'Za\

602> a=3

<O = max. a.f
a=2 oe=3

Find the area of the shaded region that is bounded by

y= j - sqrt{x} and x-axts, where x is between 0 and 9.
Seepictre
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(xiv) (4 points)

Fin the vohume of the solid object that is obtained by rotating

Lhe curve of y = sqri{d - x}, where x is belween 0 and 4, 360
degrees about the v-axix|

- g y
\\#_ \[:ﬂj(m)?a[x=ﬂf‘-(—xol-x
B o

T (ux-_x?i”) = T (3-0)

7
2T wuh™

B

v

(xv) (3 points)éﬁx’(?.m’ +7) dz

{0
(2x3+:f) c

—_ 7+
60 M

(xvi} (3 points) [ =L dr

=T+2+3

Ain [ 2 243
+ C L/
2
(xvii) (3 pninls)Jg(;:: + 5)el2=t+20s+1) g

\ 17\7-{' QOX""
s + C
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