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Exam I: MTH 111, Spring 2019 i\ s

Ayman Badawi

Points = 7

QUESTION 1. b) (4 points) Given 4 = (6, 10), B = (-7,3), and C = (-4, —2) are the vertices of a triangle. Find the
area of the triangle ABC.

Arec, of Hre icogle ABC = 1 {ABXAC
pay
ﬂE): <_\3) _r7> : 5 " /

RBXRC=1=V> -7 O _01-0)+R26K = RE

P\C = el LA
- 1o, -1 -6 -2 O
C 2
RAreg of AP\%C— 3 =|ud U”‘*ST
c) (3 points) FmdaveclorFlhat is perpendicular to both vectors V =< 2,6,-3 > and W =< §,~4,1 > such that
{Fl=111 . .
LY\ \FH=ut o m

P =ww:la 6 -3 <-6i- 17 3%\4'

- \ W (- 6;"\7:-3%
0 N ﬂ \/

QUESTION 2.a) {4 points) The line Ly : £ = -2 -3,y = -3t + 3,z = 4~ 2 {¢ € R) intersects the line
Ly:rx=2w—-13,y=4w—- 15z =4dw—6(w € R)inapoint Q. Find Q.

Lyt X= -3t -3 La: x=Quo=13 Lse sulpsbhian mettad
Y=-3tx2 Yz yquw-ig
=4t -3 Z=4w-§
*Elhd P\‘OF infersechon ;. “Ab -3 = 20 -13 -'3)(—u3+5)+'5: La-18
- NOw SUB in each “at = Lo =13+ " 3w -1% A= -l
Vine o Q\jek \rTeriechon i — 3 sefﬂv » -
Ea €= -w *575\0“” Lo -0 = 1D+

Ay = AD-D pae A =5y
P = TRy ———
=31 = 4(2) - ~ L/
> = 3] ' \ Intersechon pt=Q= (-7,-3, 6)1

h(2 -3 = L,(s) 8

) pu:nts) Are the lines in (a) perpendicular? Explain

Di= £-3, -3, 47 Di+Da= (2324 (o) + (rs)

Da=da ,y,y > 1O
SO ‘H‘\f"kj e P‘_’rpendtwls
becruse their dot product

S 2e0 & trey intersect
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QUESTION 3. Given y = —4 is the directrix of a parabola that has the point F' = (2,8} as its focus point,
1) (2 points) Roughly, sketch such parabola. T

) [1/3)
e

.
(,-u) E Gy 377
’ 7 .6 &k
- d= 6 & ilxop
b)(4 points) Find the equation of the parabola L
ha(y-2 )= (x-2)°
\d:é - (1,%)
H(6) (y-2) = (=-2)2 — I 8
Ay (_\-:j‘-j-—) = (1-—2)1 d/l\ Y= 4
'L/ \(?\/-—LO
¢) (2 points) Find the vertex of the patabola, say V. d ( B
V = (2;3\) \/
QUESTION 4. Given y = 4z? + 24z — 3 is an equation of a parabola.
a)(3 points) Write the equation in the standard form. L\ d - _‘_
Y= Ux% alux =3 Y
s 4 (x4 6) -3 A=
Y= 4 Q1+3)1-—‘3>-—3 \ =
o) O{x+)2 -6 -3 i

U= 4+ -39 SO
ICK 3%:}-: L (x+3)7%

Y \
Llge39)= (243)? v

b) (2 points) Find the equation of the directrix line.

- ~62% |
= o/ 1

¢)(2 points) Find the focus, say F _ i
- 1
+ = (~’>,-3<‘jfrlg): (-3,_@1,23)/ Fd (-3, 5‘3.1-5
&

d)(2 points) Roughly, sketch the graph of such parabola. — (-— % ) - 33)
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QUESTION 3. An ellipse is centered at (4,3), F) = (4,0) is one of the foci, and (8.3) is one of the vertices.

(i) (2 points) Roughly, sketch such ellipse. ' x dossneH clenge
NV
(3:3)
5 (L3 ) | )
< e (43) A (e
‘:l ( s O> ' T\t L
B e 3 A
. - ! 15 =, l:) L
(if} (3 points) Find the ellipse-constant K. \5 = L‘ 7

F2= (N2 _ L2
_C‘l Eﬂ -b
A Q_:{)‘L _ Lll

Gl

(iii) (2 points) Find the second foci of the ellipse.

(iv) (3 points) Find the remaining three vertices of the ellipse

Vi= (9;5—%3: )\(L,,-')_> Vs (0,3 )

\/a\(L]/3+L?___> (4,8) \/

(v) (3 points) Find the equation of the ellipse.

HY-2) 5 (x-4)* )

e ———————

G

(Y-3)% (x-W*_
T as &
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QUESTION 6. Consider the hyperbola 16
a) (2 points) Draw the hyperbola, rough) k) 7 \\DL

Under o 0 rignd e Ft 2

.5 13)

> l Q L'Ls) (/

7 s (3\1'5)

b} (2 points) Find the hyperbola-constant /.
Lk )z =g k= 3x2
2 =

=g,

L - V5

]

2

c)(3 points) Find the two vertices of the hyperbola.

Vy = (a"i'?)/?)) V= (Q“EI-S)

(5:3) (~)3) b//
d) (3 points) Find the foci of the hyperbola. CF* = é—) i b? \/
-Fl-: (&‘5/ 5 ) ('513) Cl(-_-?_: S_\_\é

EZ: (QTS/?) ) (7/3) \—:C\::?S

QUESTION 7. (4 points) Given two lines L| r=t+ly=2%+4:==5t+3(teMandLy:x=2w-1,y =
4w+ l,z=—-10w+ 13 (w € R). Is L, parallel to £? Explain (show the work)
- A \iret cre 7 I Hey hare st & ‘H\ek:j clonaot intersect
L A X = . = -
! ;H S Las x=aw-) tekke =0
-~ At+ =

y Ll Y= Lo+ | = 2us -] Q\ujﬂ
T =-S%43 7= -0 +13

h=yus) sy
D* < \) 21_57 DD 4 Q/ L, —|C)> \-/3: ol [6 PSRN lg)u:l:l%;i
| = ca ! C= |

Qe = Q -
A= C 4 Ce csy o= 1] -{—he\j do

"‘5 = C(-—l()) - \ | L{-‘L: (L_,:u - ﬂOT
"2 > L \ntered:
VR ey

—Y
3-13 - ~\ou
T10% =100



LA Exam I: MTH 111, Spring 2019 5
QUESTION 8. (6 points)

-V
?‘CD v Stare at the below. Then find Projection of V over U

e

QUESTION 9. (4 points) Find the equation of the plane that contains the points Q; = (4,4,0).Q; = (0,2,6) and
3= (4,0,8).

N Chotie P'\'
N = (D\@:x b @\@3

<‘Lﬂ“2;67 x LO,4,8 1/ w (L-UWJO>
| ] L 2 (x-4) +32(y-u)
b4 - 6 | - % 42Dj+ 16k +16(2-0)=0
0 -4 % | g2,y

\%Cx—5%32@q)+lez :o}

QUESTION 10. (6 points) Consider the parabola —16(z + 2) = (y — 5)2.

(i) Sketch the parabola L\d = -G & “f&)r’e x fo1fs lC"F"‘
| e ’

(2 9.5)3 . (-2, )
= i
(-29)

(il) Find the equation of the directrix line

X = -2l
X=3 v

—

——

(iii) Find the focus point.

Focus= (-2-4 /) R
R
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QUESTION 11. (4 points) Given that 2 = 6 js the directrix line of a parabola that has F as its focus point. If the point
@ = (—2,12) lies on the parabola. Find |QF] (i.e., the distance between Q and F).

~2,12) ‘@F\: \CDL\ _ %

e &> -L/

x= G
(y_1)2 + (T2 2 =1

QUESTION 12. (6 points) Consider the ellipse 9
(i) Sketch (roughly) ; by # so W
o™ t‘%’- 50 the thape
vy S =

Vz/‘—_ ‘ v
* Vy r

E‘ C(‘Q\Jl)‘

(ii) Find the foci of the ellipse . :l- C-Qi—L, s | )
CFZ:L_[S_)Z_ L CF'l___ \G > (a; l)
pa

— so [CF=4]
“3%_9 — 'E("Q\'-L'/ 1)

(iii) Find all four vertices of the ellipse.

Q%ysls E V= (‘La;%’o va = (-2,143 ) L;Z{Lr)

k= 5? 155 v ) .
a=z (-2-5 1) vg= (-a71-3) (-2,-2)
= b'=g |bs3] T )

QUESTION 13. (4 points) Given Q = (1,6,4) isnotontheline L : z =t + 1,3 =2t+4,z2=-5t+3(t€ R). Find

j D=4,2,-5%
\@le\DXICDI:mZ T=41,4,3>
| D] N 2hzase 1Q. <o, 2,1>
®©-1
\ ' '3
= \r\TJl’Cj_ L/ I@XD:\O i \
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