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QUESTION 1. (6 points) Given y = 11 is the directrix of of a parabola that has the point (6, 5)
a) Find the equation of the parabola Zd - 6!
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as jls vertex point,

~4+d (g-y,) = (x-x,)°
-4(€)(Y-5): (x-¢)?
S24ly-5): (x-6)t | )

b) Find the focus of the parabola.

F (6)—1) L//z

QUESTION 2. (3 points) Given that x = —4 is the directrix of a parabola that has focus £, If the point Q = (6, 7) lies

on the curve of the paraboly, find |QF| (i.e., find the distance between F and Q). @
IRL] = 1QF ~
IQBI= IQF]
1QF| = 10 unf'ts :

Wy
QUESTION 3. (8 points) Given (-4, 2),(6,2) are the vertices of the major axis of an ¢l|ipse (recall major axis is the
longer axis) and (4, 2) is one of the foci.
df) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)), mn"nﬂur (1,6)
Y3 3 ‘
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#ft) Find the ellipse-consant K.~ € (4, 2) , ¥, { 6,2)

y =& [E:
ELa= => k= o
2
dii) Find the second foci of the ellipse,
-

Foo (-2, 2) /
(iv) Find the equation of the ellipse. hor/ 2gn tad Q’U"P‘Fe ;s ¥ =10 J fb———_}—) b .- 4
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QUESTION 4. (8 points)

(y=2)%  (2~3)3

Draw roughly the hyperbola 9 16 - 1 Then find ‘pc.ﬁ"Ht re y =

= #)
a) The hyperbola-constant K. { f))' =9 5 k =3 1 (}/
2 2

AV {3,5)
“/ZJC.{S’(I

b) The two vertices of the hyperbola. /’
v, (3,5)

*IF, (2, -3
Va (3,-1) 2 (3, -3)
L~
¢) The foci of the hyperbola. lcF)= ¥ 9+ /6 - &
Fr ( 3,%)
FZ ( 3/ *3) Il. 3 rd
QUESTION 5. (3 points) Given y = 2z + 62 + 8 is an equation of a parabola. Write the equation of the parabola in
the standard form

- 2 . 72
. Y 7 3 2(x+r)
Yz 2x +bx + §

Lry-2): (xr3)2
9= 20x 43x+ 1) 2(9-3) Z)

-

z’f.
v
9:2.(x+31c+4_q._g+7_) //
=2 32, 7
¥ (x+'z-)+

= N

QUESTION 6. (6 points) Given (z + 2) =

1
a) Draw roughly the parabola.

13

(y — 3)? is an equation of a parabola

12 (x+2) = (3_3)2

~ (positve x)_—;C
v(—z/a) . F{I’ 3)

td = 12 /
*x ,: -5 3 d = :‘Z = 3
b) Find the equation of the directrix line. ¥

c) Find the focus of the parabola.

F ( l,3)
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QUESTION 7. (10 points) a) Given two lines L) : z = 2ty = 2t + Jz=—-t+1and Lq:

uw— Y =
6w ~ 3,z = ~3w +4. Is L) parallel 1o L,? EXPLAIN c]car]y If not, can you say something aboul Ly and L,7
x = Z't
- x /8 P Y 22, p; 4 b
Li; [y_ztf'?' t € g ny \sz Y3 ! 2
2 - i - y .
z 6'“'6 Dy:C 6 6,-3 thoose apont en 2, ,
s bw-~6 AW
k—ew-i s wER , £20 = (0,3, ;
Ly Y= / Tnow  chetk if it oA Lo
zz-3w+4 S 0: 6W'6/ 3:-6w-3] /z-3rraq
i B [w=y W=/ YER/

b)Let L be the luse Ly asin (a). Givent .ll the point @ = (2,3, 4) does not lie on L. Find |QL| (distance between Q
and L). g ( uBik

Ru=-188] - 12> wi
D]

1QB/ = J36+54+-16 _ o2 2

/F 15 ar} LI

The ints are Not
paralldl. They
are limenrsy,

1P 0f 20ch o,

- 7 vt TS
Vard + 3 L/

P A
=61 - %y -4y
d V; ("1'//3)
('v 1)“
QUESTION 8. (6 points) Consider the ellipse —I' 1 69 1 {~1,72)
a) Draw roughly such ellipse
() b= 25 ¢ o) Ve v, (#,0)
(-1,0
K- 3 b 3 ’ )
2 (-1,-12
b)Find the foci of the ellipse. - L +712)
Fo(=1,02) 3 3(-1,~,3)
; ‘2
F2 (-1, -12) A
g C 5 v,
¢) Find all 4 vertices of of the ellipse
V) (-1,13)
V3 ( -1, —15) - -’
Va (4, 0) il
V4’. ( - 6’ O) I\_//
QUESTION 9. (8 points) Let V =< 1, -2,2 > w =< 2,-2,0 > (where V and 1V have the same initial point). Write
¥ as a sum of two veclors m and n, wherc rr is parallel to V and n is perpendicular to v,
W
: /z'
v
N (
W= men
n=<%,-2,0> <L =2, 12> w proJVva- n
- 4 4
n"<2 ZO}‘-<3: 3;3-> n: VV_P,,-OJVW
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n—‘<2"2/o> 24-4 < N
MEPyWY s 2<) 0,2y q “ 27
o= - h -
"2 <3 4,2 ARG SER SR



3.5) are not co-linear

QUESTION 140, (12 poinls)
a) Convince me that g = (0.4, 2), @ =(2,1,~1),and g3 = (2,

—_—
- <2/_3/"3?

Q2
—_—
Q@3 = <2,-1,3>
Fal
R
— R . - - ”
R:Qz2 x ©:Q3 = ’ ’ ’ :
2 - 3 /
-L___.-r"'f-
A n
= —r?.r-—r2j+4-k
h
The wogs-product ,¢ npp A Zerd-vectgr =» The
PONIS are
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b) Find the area of the triangle with vertices q;. ¢z, q3 {q1, 2, g3 as in (a))
; — —
51002 0,9,/
1 ”
19’ vhits C /

A4 -
s 2«7

T7
Aa - —’ Jitas 194 b
c)Find a vector F' that is perpendicular to bolh vectors q.q-: and 13} q1G3. (qu, 42, q3 as in (a))
#1
FE£= - /2, 17,4 7

IQle x OIQJI_—I'ZJ'-I%/

F =
4t + 1 (t € R) is perpendicular 10 the line

tr=U4ly=-t+3:=

dj Convince me that the line L,
Lyte=-2w+5y=4w-5:=2w-3(weR).
v = 2T+ 1
D, ¢, =t
L, vd: Tt+3 , t e v Sy
2z g ¢t4y
Ln = ~lwe 5 .
Ly, JY¥<4w-~-5 . welt S IR 2 ¥
Z - 2w -3
pl-D.Z: ?L*Z)—"f-+3; -¢—¢+8;_‘?+8_
5 chetk ,f H")-Cy Mtersect
7%
2t t+2w : 4 tru =y qlm
—
“t gy -8

7_+}_”f: -2k + 5
-1 —_—
..'fi-_?.: fw--i _— -t -quw- -3
e 7

-t -« (Z-i‘):-
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