Calculus I1I: Midterm 1

February 21, 2013

Name: /—\Y\omc\ ‘BQO?UY ko\Y‘ (‘SO\U HDY) S)

Circle one: Section G (11:40 12:55) (‘2:403:55)

Calculators or other computing devices are not allowed.

Write your answers in the space provided. Use the backside if you need more space.

e You must show your work unless explicitly asked otherwise.

Partial credit will be given for incomplete solutions.

The exam contains 5 problems.

Good luck!

Question | Points | Score
| 1 l‘()
2 10

3 10 N
4 10
3 10
Total: 50
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1. Write true or false. No justification is needed.

(a) (2 points) If two lines in R? do not intersect. they must be parallel.

True -
Thc:) can e gkew. m

(b) (2 points) The surface described by @2 + 237 = z is a hyperbolic paraboloid.
The tracea when 7 -k (anshn{) True
Aave e,l\iPseS.

(¢) (2 points) The two planes defined by = + 2y + 2 = 0 and v + y + = (0 are
perpendicular.

The mnomal vectors are Tre
<\;Q-, \> and <1,\,)> , whase
dot produd- S Not =Zevy.

- I R
() (2 points) If @ - b =@ - ¢ then we must have b = ¢
N - c True False

G- (B"E) =0 5 Hat 1S

o b-C e fc endicolar. b - neced vnot be
& ond b-C o pery S

(¢) (2 points) A0S a real number.

3-4T \ False
Aw‘:)umcﬂ* of e s g

?

which COTTQAPGWAb to the (pos]hvc)
Yer Sirechiom.
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2. Find the angle between
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(a) (3 points) (1.0.1) »< (0. 1. 1) and (1, —1,0).

, R .o
4‘,01‘\>x<ol)ll> = )l o 1\ ] - —'L—J-l-k
I AR
-V, -\ - O,-h0) = 0
So  the oms\e 1S 1 .
2
(b) (3 points) i+ j and j+ k.
iH). Q) I -
(os® = S’)—)—/”“ =F—/\,-”‘L:>9=Ir‘
Ligl VJtE) 2- V= 2 3
(¢) (4 points) The lines through the origin defined by % =y=zand r=y,z=0.

Writing the lines n pavamebnrc form:

L _w=2 = = a =2t ivechon
F=v=z=t 3 Y=+t Divee

Z.—=": \)e'd-'\)f: Lzl\)\>

1l

L= =+t oL
2y

+ Divechom
t Vechor = {n1,07

N
\
Q

—
oy

z =0

So the angle is  gwen 7]

e Lzppy- Loy 5 E
I A A A
(! loney  Jedz F

Aok s c—9=%
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3. Consider the following three points in R?
P=(1.1.1)., Q=(1.3.1) R=(2.1.0).
() (5 points) Find the arca of the triangle PQR.
Aven of DPAR =
L Avea of Fom\lelojmm Sfannu:[
> 'bj ?a and PR

= ;‘_\?sz-?/\’i\

(0,2,0) = Qj

Pa= Q) -0 =
-

7’1: (9‘)‘101"(\)\1‘) = (‘,OI—I) =
faxPR= 23x (¥} =

\p’é,{ﬂi\: JQH—{= J—g- A0 afe,ndbDPQKz JiJ—E:JE_

2 Jxi - Zjxk = -2k -2

(b) (5 points) Does the plane passing through P, () and R also pass through the origin?
4

Show your work.

We coan take P?Q‘x_f;_?: as the mownal vechr o thig

?\qng. From ouf ?Nvio\JS ODOTK)

?(/Qx‘i"l‘;xﬁ -2\ - 2% = <’7‘ro)’7‘>.

So the plane tyowgh P,Q, R = Plane thvough  (\,1,1)
pcv?znéiw\nf b £-2,0-2)

Tor (59,2) h be on this plave,
(Lxmz> = Q) - (-2,0-2) =0©
2 ((a—o,(s—\),(z'ﬂ) . {-2,07+)=0

2) 2(x-\)+ 2(2-) =0 thet 5 | i
x+Z =2 . The wia‘m does ot satishy Hhis equahom.

So the plave does not poss threugh the oM.
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4. (a) (4 points) Find all the complex numbers satistying
o+ 1= 0.

\)sing the c]\)qclmﬁc formula
ER I R i

2 2.
2 —a

r

i+

X =

1

,\-;\_—Ei
2 T

So the *wo solvhons are
JQ:-\— ‘r,i_ .t oand i-—‘}—g_— L.

2

66

(b) (6 points) Pick one « that vou found in the previous part and calculate .

We better wnte = in  polar torm.
lex uUs ke o - J__\_Ji UL
2

Then \=) = \lt‘\;.:}__: |

i . J;
orgx=6 such thed ws® =L sinO=2
= T .
= 3 .
L%/3
’n'\o* ) X = — COS’%-—\- L SIn g-_
66 I 66 22TC L
50 xX = € = e

- cos (22 + isinl227)
= @os(0) + isin(9)

—

=1
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I

3J.

(a) (3 points) Write parametric equations for the line L joining (0,1,2) and (2, 1,0).

Divechon veckor v = (2)1,9) - Co,1,2)

= ’(‘2,0,-9_')_
Line - (0,2)+ £ (2,0-2) or
X = 2t
Y= | (-
ZzZ = 2-2t.\ .

(b) (3 points) Let P be the plane passing through the point (1,1,1) and perpendicular
to the vector i +J& Write an equation for P.

J
For {¥%Y,z) Y k& on th plane,

9,2 - o)) - (i) = ©

=) (2-4,9-,z-1) - (,,1,0) = ©
-_;) X -\ A Y-l = O
) [ x+v=2]

(¢) (4 points) Use your equations from the previous parts to find the point of intersec-
tion of L and P.

The point of ntevsechion wnust eahsh the
€C’UQHOHS fovr L ond e e:.]'\ bor P. 3@9‘55"\/\“:)

Xy9%,2 from L
=2 =  t=41

2 ®¥z) = (1)),

So 4he point ofF inkersechon 1S ).

————s sy
e—————



