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Exam I: MTH 111, Spring 2018
Ayman Badawi Nadin EI Shirbini
Points = —%

QUESTION 1. a) (3 peints) Are the points ¢, = (1,2, -2),q2 =(3,3. 1), and g3 = (5,4, 4) co-linear? Show the work
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croc: produck s zevo = they are  cd\inear

b) (3 points) Given A = (10,4), B = (4,2), and C' = (—6,0) are the vertices of a triangle. Roughly, sketch the
triangle ABC. Find the area of the triangle ABC.
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¢} (3 points) Find a vector " that is perpendicular to both vectors V =< 2, - 1,4 > and W =< 0,4,2 >
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d) (2 peints) Let V, W as in (c). Find a vector F that is perpendicular to both V and 'V such that |F} = 2.(hint: Just
think a little) —
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QUESTION 2. a) (4 points) Does the line L, :

z=5t-20,y = -t+3,z = 3t -27(t € R) intersect the line

Liiz=-2w+20y=—-dw -5z =2w-3(w e A)? If yes find the intersection poini Q.
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b)(2 points) Are the lines in (a) perpendicular? Explain \{ea .
D.:és’-lfg\‘. Dy= £-3,~4,3>" -

Dy. Dy = SE) -1H)43() = O

The Fo'\n\ of ntertechion
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At produc’r-:-o = They are perpend.icu(df'

QUESTION 3. Given z = —4 s the directrix of of a parabola that has the point (-6, 5) as its vertex point.

a) (2 points) Roughly, sketch such parabola.

b){4 points) Find the equation of the parabola
L (x- ¥o) = (9—901:
~4 Q) (x16) =(y§~ )

- 3(x+6) = Cy-5)]

¢) (2 points} Find the focus of the parabola, say F.

F(“Slg) V

lal=2

d) (2 points) Given Q2 = (-10,b) is a point on the curve of the parabola. Find |QF| (HINT: You should know how

to do this QUICKLY!, you do not need the value of b)

18L1=198] = 1gF1= 6] J
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QUESTION 4. Given y = z* — 6x — 1 is an equation of a parabola.
a)(3 points) Write the equation in the standard form.

y=(x=2 Y94

Lj: (x-'3 \Q—- tO
y+10) = (<=0 *
Had=| => = l,_, | _:’,9:‘-[0".1

b} (2 points) Find the equation of the directrix line.
9 =—{0-1 - - L—l-l k/
40y
c}(2 points) Find the focus, say F q
. 4 =
F(,-to H) > F (%, =

d)(2 points) Roughly, sketch the graph of such parabola.
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QUESTION 5. An ellipse is centered at (-4, 0), /y = (—1,0) is onc of the foci, and (—4,4) is one of the vertices.

. . . Ny (-4.4)
(i) (2 points) Roughly, sketch such ellipse,
3.0
T, Wy, (1,0)
(-9.0 Y2, T . .
< {-Lu) \(_5
y =
(ii} (3 points) Find the ellipse-constant K. v 5 (-4 ,-—LI )
IGRl=k = § = r=10] ¢ z

’ L/
(ili} (2 points) Find the second foci of the ellipse.

Fg_ (‘-?IO | \-/

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

i j
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{v) (3 points) Find the equation of the ellipse.
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QUESTION 6. Consider the hyperbola (y + ].)2 - % - ].
a) (2 points) Draw the hyperbola, roughly
L) =r (113—) _
U TUl (2o [sACR RS- <
ic(a,-u
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b) (2 points) Find the hyperbola-constant K.
KyZi
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c}3 points) Find the two vertices of the hyperbola,

N, (0)]

Na (3,-2)
d) (3 points) Find the foci of the hyperbola.

4,0

T2 (2~ )

QUESTION7Y. Giventwolines Ly : z = t+1,y = 2t+4,z = =5t+3and Ly : = 2uw+7.y = dw+16, 2 = — 10w -27.

(i} (3 points) Find the symmetric equation of L.
x - \ = H - Lf - = 2 -t 3 \/
=0 5

(i) (3 points) Is D, parallel to D»7 (note that D, is the direciional vector of L; and D; is the directional vector of L)
Show the work

D=CDy H=1ID => They owre pol
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D-zd-z'l'*""!DB Cz |
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(iii) (2 points) Is L; parallel to L1? Explain (show the work)
Tlake t=0 — (1u}R)
creck if (LuR) € Ly

. . = 't ¢ b Lp_.
| = v+ = w= - % =l ond L, indernect ond They arc :——N__O_‘
AN P‘aroue_l_ They are collinear (seme Yine/

'g"-—low-»l"i = W= ~-% o '\'QP O‘P eO.C‘n aer )
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QUESTION 8. Let (0, 0} be the initial point of the two vectors V =< 4, -2 > and w =< 0,6 >.
a) (2 points) Draw V and 1Y in the xy-plane.
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b) (2 points) Use the picture that you draw in (a) in order to draw Proj,"[,-
¢)(2 points} Use the picture that you draw in (2) in order to draw Pro I
d) (4 points) Find Proj], and find its length.

.V VW = =\ w = -lzo ey = £0-25
FwE W5 FRR
i L 36

| proj wl = Va? - 2 L/

¢)(3 points) Find the angle between V and 1V

-V5
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o+ cor’ (-3) = e 56
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