2 MID TERM I CALCULUS III (98599 SEC. 10)

Problem 1 (15 points) Consider the following two lines
Lyt a=1+t y=1-1t =3
Ly: 2=T7T-2s, y=4—3g, 2=15—5g
(a) Find the point of intersection of L1 and L. { l+t = 7-2s5 (1)
, - = 4-< (2)
L, ornd L, waek ,fw viedues d‘Pth s sach the 13";:[:—55 )

(V+(): 2 =11-3s Dfs=3 ' +;=o sobvs (3):  3(0) = IS-5B) v
’t

=3
l—‘t:q—s:1 =D|t=9

/Po(n'} t\¥ L‘n‘levsechom: (]+0,l—0.3(0)) :_{ 1, 1,0)

(b) Find cosine of the acute angle between Ly and L.
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Bl = s et ez ot T st
A - D |ws = —_ a W'ﬁ'(‘
lV(l = Ws - J—IT 'ﬁ-\ EE_, » ngk&‘
v,,l Jqt(+2€ = {30 ‘

) Find the cquation of the plane containing L, and L.
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MID TERM 1 CALCULUS I (98599 SEC. 10)
Problem 2 (15 points)

3
(a) Prove that there is no vector # such that

(1,2

2,1) X i = (3,1,5)
Svna T\va b GY‘H/\QaON\&.O Lok o oand —\'}, Clp Haere teve sudh 4
V. <3 welld be olhogoedd b (LA whick b mek b

Sinag <|'Q‘|>. <3,(,§> = Jo + Q.

(b) Prove that the following three vectors are coplanar

5 -2k 3T 5494k

¢t § -1
Vonm G-P tha er‘-uQQ&rt‘qu %m‘( La ‘Hf\ege veaL«s:

s Q-4
| (4) —s(-n) -2 (23-¢9)
y+ 6o - &4 =

t!

1

o
Hews

A Ca QOMM

(¢) For a non- zero vector and a vector @ prove that Proj;(1)

—

S - v=1ue7
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?n:)v (U.)’V < <_______) vV = —
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4 MID TERM I CALCULUS III (98599 SEC. 10)

Problem 3 (20 points) Consider the line [, : 7 = (t, —t,2¢t) and the pl
(a) Find the point of intersection of I and P.

L ord P met Qv dh vols Rt sud ol ta(2)+20t)=F
=) |t=2

anc P a4y+2z = 8.

Poml'a}g whevsedim = (2,-2,4)

(b) I #'is the direction vector of L and # is the normal vector of P, compute Orthg(v).
(recall Orthy(d) = @ — Proj(u)).

—'\7:: <(,"|,Q_> _?L = 4() [, 1>
2 Yy
ij_;(i?) = _?‘.;:‘}.l)? - Hooau) = <3§,§,—§>
" 7|
v ‘ L ’i,—2.>
Oy (0) = i = (3504 = (37203

(c¢) Write the symmetric cquations of the line passing through the point of part (a)
parallel to the vector of part (b) (called the shadow of T, in P)

Pored: om B = (2,-2,4) )
’Direok‘w\ ve«.l:w = wwa vecliv YamﬂM Lx (-%;'——%:3>

= {1,-52)
EWL-W : x-2 - 4-(2) _ z-Y4

IR - A -
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MID TERM 1 CALCULUS III (98599 SEC. 10) 5

Problem 4 (15 points) True/False. You do not have to Justify your answer. Pl
Just T or F to each of the following.

—

(a) O x 0 =@ x 7.

F

€ase answer

(¢} There is a unique line parallel to a given plane and passing

F

through a given point.

(d) @ — B> = |a@* + [5]? — 2 o b.

T

(e) A pair of planes in R? is either parallel or meets in a unique line.

T



6 MID TERM I CALCULUS IIT (98599 SEC. 10)

Problem 5 (20 points)

(a) Let Ly and L, be two parallel lines with direction vector U and passing through points
7 and @) respectively. Prove that the distance bet\\een Ly and L, is given by:

’Déslrowu = Qﬁ/v\j{'e““g QR Q L,
[Pl w8

Distance between L, anc

1

= [Pd]- (V[ 5*~8 6
(v fpf "R

Y
Pax vl
vi
(b) Use the formula above to find the distance between
Ly x=5+ 2t y=3—2t, 2z =1+t
-3 Y

I

{2,-2,1> P=G.3,) Q= (3,0
fQ = 8-, 0-3, -1-1>
= (-2,-3, D

= |

L'Q :

) - { J l& A "
- N . Lc
PQ xv = —y -3 2| = —F( 2 + 10
2 -2 {

1Paxv] = Jaqebie = 1S3

L= Jaeaer =03

D istoma = .’l—l-i%— = 'Jﬁ



MID TERM 1

CALCULUS 111 (98599 SEC. 10)

Problem 6 (15 points) Consider the equation x? + 4y = q + 22,

(a) Sketch w and =z traces of the surface, for a = 1.

0("1'\’0*0'6
+=0: 4 2'.. 21:: i
&a&{;wL&a Grem&vj ‘n j-J.\'rOJ;‘M L
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(b) Use the traces of part (a) t())b" cetch the surface (for a = 1).

2

1\

* AY

(¢) Bonus: 5 points Describe how the surface changes w
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