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Name: 5 t"t \ ~-+A 

MATH 32A, Winter 2018, Midterm 1 

UID: (t, 0 4 q 22 'lll Cd 

Discll$sion section: 1.-F 

THERE ARE EIGHT QUESTIONS. EACH QUESTION IS WORTH FNE POINTS. 

NO CALCULATORS ALLOWED. 

SHOW ALL YOUR WORK. 

ALL UNIVERSITY AND DEPARTMENTAL POLICIES REGARDING ACADEMIC INTEGRITY 

APPLY. 

Question: 1 2 3 4 5 6 7 8 Total/ 40 

Score: ) ~ 5 J- ) s ~- ,- i o 
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Question 1. (5 points) 

j Find the projection of u along v , with u = (1 , -2, 1), and v = (0, 3, -1) . 
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'\J•V / 

u-~ ✓ l(o') -2(:;)-\- \(-1) 

- O -ltJ-1 
~ -1-
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Question 2. (5 points) 

Let v , w be non-zero vectors such that llvll = llwll . Use the dot product to show that~ 
and v - w are orthogonal. -

ctot procluct ;: ll~ 11 \\w ll cose _, Mu~+ -:_ o Lb 

( \J t w) • ( \/ t W) :: I\ \J r W \\ 2 

\J • \J ~ 2 ( \) · ~) + w • w -:: \I~ t- w \\ 2 

1\-.J\\
2 

+ 2(\J ·w) 1 \\~\\2. = II'-' l wll2 

'1 C@ll1 ()JlL A 
C)Yfi.,u,~o ~ 

\Q.,;-f 

\\\J\\ ~ \\w\l= {v-ff 

(1. + 2(\J• w) + y 2 = (7.v--) 2 

;)__ y-J- 4- 2 ( \J • VJ) = L\ y 2 
-;;1-V -2,r"l.-

( \J ,+ w) , ( v- w) :: O 
- I -=- ), J Ct:L{µ, 

\J • V + \J " \J\J + \J , _!_ w + - w • w -=c 

7(\J •\A))~ ~<l 

(\J•w):: y-2-

@ + \J•w - (\J•\N) @~o 
si r1u_ llv/1::: llwll 

\Jo\};- \J•\N -t- \}• - 'J'J-1- w•-V\.J -=:- Q 

~ -t (\Jni\J) 4- (\J •lfJ} ~ = Q 

o -=- o ✓ 

So (v tw) _L (~ -v:i) :. 
0 -:: 0 

Lt \\" t W \\ -=- 2 'J 

\'..J - 'f-1\\ ~ 0 

<9-'\'YM~,ovv;.f_ 

\\'I"'~~ \\" -w\l u>~G 

0.-01 vruo.ULJ \\'lv~{O) c,oS9 -= 0 / 
/}O ~ &)-\hor~ 
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I 
fluestion 3. (5 points) 

Consider lines 
£1, with parametrization r1(s) = s (1 , 1, 1) , 

and 
£2, with parametrization r2(t) = (1 , 2, 3) + t (2 , 1, 0) · 

Do they intersect? If so, where? 

~ 

Y,(S) -= (S,~,S') 

f'2tt) = < \ +2t) 1 t t) 3 > 
~ ~ ,~~ ~ ~ ~ s~t 
~ ~ r-,(s) = Y--2-(t) 

s = ' t-~ t. 
3 :=- I -t-2(,) 

3 -=-- 3 ✓ 
in_~ 

s~d-tt 

3:=-~-t-t 

\ ;- t 

~(3) ~ (3, 3 ,3) 

~ ( \) -= < 3 J ~ > 3) 

~ i. o.,N/ xl ,rt~ o.;t po,~f I~) 
trvkuu_ t✓ I (A._V\o( ~~3 . 
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J Question 4. ( 5 points) 

Calculate the area of the parallelogram spanned by u = (-2, 0, 1), and v = (1, 0, -3) . 

I\ 
l 
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I 

/\ 

J 
o I 
0 -3 

11 ct ~ V II-;: JO -z_ T ( -s ) 2 t-0 ;i_ 

::: ~ 0 t-7/2 ....- 0 

~ fx ~ 5 

§0 5~ 

_ l_ ( -3( o) - 0 ( I l) -j (-2 ( _ '!,) _ I ( 1 l) + 

- k (-2(0)-ocl)) 

~ t ( 0) - j ( (o - \ ) 't- t ( Q) -:; < 0 ;s J Q} 

- t:( 3) -j ("'3 - 1) + Kc (o )'---, ol -'Jj ~ok 

< 3, s, o)-

--- 2 (-3 ) ~ 0 (-S ) -t I ( 0) -:: (c ? Q 

✓ ~ (M.Jf-

u . ~ 1 \J) _; 2( o) t O(-~ ) ~-, ( o) ~ 0 

0 -.: Q/ 

-.J· (u~") -=- ,(o)t- o( - '5) t - 3(o) -:: O 

0 -= O ✓ 
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, Question 5. (5 points) U.. • <...x r 'f ,?:, / 

0~ Let P = (l, 1, 1), Q = (2,Q, 0), an_d R :='~~). Identify vector~anGsuch that 
n · ( u - Uo) = 0 is a ~ for t~containing P, Q, a'rit R. 

~ 

PQ :: < \ I - I ) - l ') 
_.:, --
U o:: -or 

~::: (-\)\,-\) ::-<1,1,1) 

;;__x +-~~ ~ Oc. = & 

~(1) +-}(I) \-Q(I) -;. J. 
a + 2 = ol 

4~ol 

j <2,1,oJ•<-1 
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-----

2( l ) t 2 (- I ) 't Q-: 0 

2-1-~ o ✓ 
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}Question 6. (5 points) 

Use parameter 0, and two vector valued functions, r+(0) , r_(0) , to parametrize the inter-

section of x2 + y2 = 1 and x2 + z2 = l. u;t 

'l I 2 £ -,:_ -x 
1. 'l.. L)_ 

"x'. +-lj ::.- ) )( -:. GOS l7 

2 . f'I 
'/... kl:-i..~ , ~ ~ S\f'ltt' 

~ eo) '2--e + ~i ~ 10 -=- I I 

w~ ~+- SiY' 
2

e=-- J / 

( c.oi.0 , bi l'\0 , -r Sll'\B') 

-;: ( CDS0 > ~ -,v\0, -~iY\e) 1 

j 
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Question 7. (5 points) 

✓ Let r(s) = (s2 -1,s) , and g(t) = sin(t). Consider curve C with parametrizati r(g(t) · 
Find a parametrization of the tangentITiie to C at the point corresponding o t = 0. 

~(~') ~ <sl. -1 > s) 

0Ct) 7' s,"' t 
Y-(':}(U)1 

-") 

< ( sin t ') =- < ~ \ r?t - I J s i n t ) 
' ... 

~(s,v\O) -:: <s,V\'1-(o) -\) s,no) 

? (o) - /... - \ > o')_.,ro,rvt 

w ~ »N- -tv L rl 

?O\V\.-\. t ::: 0 __)rt_ I ( t) 

' ,ct, ~ ( - 1,0,) + t <o)1 ,) 

\(-t1 ~ <- 1Jt ) 

'-... ,D, 
-) Y- , ( ~' 0 0 ) -::: < 1. <;,V\ Qe,.os O , c,o.sO) 

- (2-(0)(1),1-) 

y-) ( 01 -:- <0 , 1) 

~('t) · ~1.- \ 
~ ~\i'\1- ~ - \ 

~ l i)·. & ' f' ')( 

1 -<n. 4\ ~ (h 00 '2 \\I'\ '-' CD~')( t ( f~"' :: ~~ ~ 

+L-/\: ~ 
8 ~(;() S10 'I-. 

t'(~'(:i)) ~ S\'(\ 'f-

f 1 (c\() \) . eo~X 
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j Question 8. (5 points) 

Suppose a particle moves in space with position vector r(t) , and velocity vector 

. r'(t) = l2t-½ ,1,2t) . 
~ ~ \ 

If r(l) = (4, 1, 1) , what is the position of the particle at time t = 4? 

~ [1) ( t) ~ ~ 2 l - '''-, l I 2 t / - 'h ~ I = 
1/2 

2t 

1-(t) c < [ 2 t '/\,It / I I ~ t ' f 2-t d t) 
i < L-j t '/z 

-"I 

Y-(1)= <4(1)''2, I,,,)+(,"" <4,1,1) 

<4, I, I) ..- Cs <4-,1, I) 

C -:: ( 0 1 0, 0) 

~ 

Y-(4)::: < 4(4 )"2
, 4, Lf 2.) -t(O)O )O) 

-;-( 4 ) -== <LJ {y > LJ, Ho) 

( 1(4 ) -:: < g / L/ I Jlo >] ~ti&l"- oJ- t ~ + 
?(L\) =- 4(211,4> / 
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