Calculus IIT: Midterm I

February 21, 2013

AT\omal :DQOPUYkm" (So\uHons)

Name:

Circle one: (Section 6)(11:40-12:55) Section 7 (2:40-3:55)

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

You must show your work unless explicitly asked otherwise.

Partial credit will be given for incomplete solutions.
e The exam contains 5 problems.

¢ Good luck!

Question { Points | Score
1 10
2 10
3 10
4 10
5 10
Total: 50
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1. Write true or false. No justification is needed.
-
(a) (2 points) If @ x b = @ x 7 then we must have T =7
- _ . True
orb= Al ax(b-t)=0.
Then  b-C 18 in the same /opprsile ditechon as & .
Tt need mot be O,

(b) (2 points) The two planes defined by  +y + 2z = 0 and z — 2y + z = 0 are

perpendicular.
“The movmal divechons are @ False
0N ond L4h,-1, 0 ohose  dot

?mdv\d- \s zevo.

(¢) (2 points) The surface described by z? + 2y> = 1 + z is a hyperbolic paraboloid.
True
PquivD 2=k ( wnstunt) , we see thod @

the troces are ellipses.

(d) (2 points) €*™'™ is a real number.
230 rC ), L0 . False
a s - ,

ATJumm’c of e - e.ée
which corresponds Yo the (nealive) real

direcHom.

() (2 points) If two lines in R* do not intersect, they must be parallel.
True

’ﬂm.j con e SKew.
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(a) (3 points) i+ k and j + k.
Cos® = RO _ L _) g o= T
REAIMNES 3! Vz-vz. = 3
(b) (3 points) (1,1,0) x (0,1,1) and (1,0, —1).
1
1\,0) x<<:>,)l)> - \ .i §
(o] 1\
= (-J+K = <\,"\,l>
4\1 \;\> ‘ <\)OI—\> = O
Qo the QY\D‘Q S /i .
(¢) (4 points) The lines through the origin defined by v = 5 = z and v =y, z = 0.
Coﬂ\lﬁ\i\ﬁ Yo parametnc fovm ¢
x=9 2=t = x =%t Divechon veclor
o J=2t [ e a0
Z=+
AX=Y=%t > x ==t Divechon Veclor
2=0 Y=t is (\,\)0>‘
2Z =0
© = Pnge behdeen Yhe divechon vectors
ws© = LLzn. LWy o b3 V3
<120 ) \ <1090 Ve. vz 2.

So (aa] TC

—

6

"
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3. Consider the following three points in R3

P=(1,1,1), Q=(1,21 R=(21,2).
(a) (5 points) Find the area of the triangle PQR.

An« of NAPQAR = lz-. Aren. of qu‘q“e]oahm

Pa PR S
= 1 |PaxPRI. P/%A
Po.= (W20 - ) = (9,0) = i e
PR= (20,2)- o) = o) = ek
PaxPrR = Jx (L+rx) = Jxi +jak = —k+ - L=k

—

S0 Aren of DPOR = L li-Kl = {_f:__

s

(b) (5 points) Does the plane passing through P, Q and R also pass through the origin?
Show your work.

Wwe can toke ?(ixﬁ’\ as the nomal vedtor for
Yois plane. From the provios part
~ . PaxPR= L% = 41,0,-1.
plane ‘Hlnmok SANY

So  the p\qne *rhm\@h P QAR =
novmal Yo L1,0,-1)

R (Q’k,‘a,z)_ (1,\,\)) - {r,0,-1p =0
(x-0) - (2-1) =0O
A-Z =0
Since  the omgin sahshes this eqoaHm, ik liea ony
the plane. Thn other wovdy, the Plane ".’hmvgk
P,0, R aho passes H’ITO\AD\'\ the Oﬁo)‘r\.
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(a) (4 points) Find all the complex numbers satisfying

UsiV\B the 1uqdfo~h'c ¢

'XS’YYY\\A\M )

_ 12 Vi-4
x = T
= 1Ltz 1+ V375
— T~ * =
=__|__+E.l:
2~ =

: 5 -
Qo e hoo evhos ore Ly -

(b) (6 points) Pick one z that you found in the previous part and calculate %,

' = )N, V3
Leb vs pids = L. V3.

For c;:m?u\';ﬂj ggf‘a’, ‘£ is better to expvess x
wA PO\OW‘ form.

Now \9(-\:: \/ -‘a+% - 1.

-—

oo 3
ary x = O s« ohd g =L , sind="=
_ 1T
-3 Y
L T ) DN
Thex S, o= € = S o+ LSIn
(T
’WCY\ xﬂq - ec’-j-;ﬂql‘
= e_gg,r = S (32m) + ( Ssin (637[)

- cos (TT)  + ¢ sinlm)

= -1
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5. (a) (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.
For (X9,2) r be on Ythis plane,
((.,\,3)7_) o)) - Lewy) = 0O

(x-), @-1,2-1) - {1),1,0) = O

2
D (k-)+ (3) =0

") 9\‘\'3=2.

-

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

Ditechon vector v = (3,2,1) - (1,2,3)

= <Z)O/—Z>.
So the line is gven by {0,253 ¥ £ £2,9,-2)
ot x = 142t
j = 2
Z = 3-2¢t

(¢) (4 points) Use your equations from the previous parts to find the point of intersec-

tion of L and P.
The point of intersechon sahshies the equahang

for L ond The equahion tor P.
e Fofcumd"ric exPYtSSiWS for ”,9,2

vasﬁ\'v\'ina

in the equahon Cor L, oe 3"”*‘—

=2 o (*2)x2=12 3 2% =-|
~1

5 t= %

(%3,7—) = (Ol 9‘) L1> .

the Faif)’(?
(0,2,4).

Tn that caac,

50 1ne po%n\- of intevsechon s



