Math 1172 Name:
Sample Midterm 3 OSU Username (name.nn):
Spring 2016 Lecturer:

Form A

You have 55 minutes to complete this exam. It consists of 6 problems on 8 pages including

this cover sheet.

If you wish to have any work on the extra workspace pages considered for credit, indicate in
the problem that there is additional work on the extra workspace pages and clearly label

Recitation Instructor:

(50[u76m5 |

Recitation Time:

Instructions

to which problem the work belongs on the extra pages.

The value for each question is both listed below and indicated in each problem.

Please write clearly and make sure to justify your answers and show all work! Correct

answers with no supporting work may receive no credit.

You may not use any books or notes during this exam

Calculators are NOT permitted. In addition, neither PDAs, laptops, nor cell phones are

permitted.

Make sure to read each question carefully.

Please CIRCLE your final answers in each problem.

A random sample of graded exams will be copied prior to being returned.

Problem

Point Value

Score

1

12

18

15

20
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15
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Total

100
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1. Multiple Choice [12 pts]
Circle the response that best answers each question. Each question is worth 4 points

There is no penalty for guessing and no partial credit.

I. The polar form of a curve in the zy plane is given by 7 = cos(26).

Which of the following is the Cartesian description of the curve?

A z?+yl=x B. 2?2+ ¢y =2z

) D. None of the above

LC' (22 +12)? = (22 — y2)?
r=- (aSTB) = roség ‘Sm"“'Q

Mult S‘*i r on ook tider be el tees k| 09 adas
r3s FesP@ -~ rPsn®d - (ﬂ°fojj' (rsmo)?

(x 1\/3) 2 _ . Xa‘\/,)
(x3+y3)? = (y2.2)
II. A curve is described parametrically by:

z(t) = 2cost
, —oo<t<L oo
y(t) = 3sint

How many distinct vertical tangent lines does the curve have?

A0 B. 1 E):Z] D). More than 2

TATRER P § 7 R T
Cl"f/ou EE Y cAx T RS T

V\/C W !/?v-{ !.lsvi-mp waen “Jsul{—: O bv{ 3(0:% ,kﬁ  .@{ _.A_:«?, 3 = a_) - 4
mT - t =TT
i AR mche._ 0. However, vo makle, what v 5 e werd. Uyimp ot

X= csoat =2 x=( o x=-11

II1. Suppose that % is a nonzero vector, and % is a unit vector in the direction of #. Then,

lB. projzu = U \ C. projz =1

A. projzu = 0.

D. It depends on what the vector @ is.
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2. Multiselect [18 pts]

Directions: Each problem below is worth 9 points. Circle all of the responses that
MUST be true for each problem below. Note that there may be more than one correct
response or even no correct responses!

A perfect answer for each part is worth 9 points. If you circle an incorrect choice, you will
be penalized 3 points. If you do not circle a correct choice, you will be penalized 3 points.
However, you cannot score below a 0 for either part of this problem. Thus, the possible
scores for each part are 0, 3, 6, or 9 points.

I. The polar form of a curve in the zy plane is given by r = cos?(6), which is shown below:

y

CIRCLE all of the following statements that MUST be true.
Yorall poits wher€
dy 4 1

d
A.d—ZZOforallﬁin[O,Qﬂ]. B >0wmr= 1.

=

\C. (z,y) = (0,0) is on the curve D. There is an angle 6 where g?i = 6.\
iy

E. There are 4 points on the curve where there are horizontal tangent lines.

}ﬂr\m are &

F. There are 4 points on the curve where there are vertical tangent lines.
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II. [9 pts] Suppose that @ and ¥ are nonzero three dimensional vectors.

CIRCLE all of the following statements that MUST be true.

A. If |t| = |¥], then ¥ = 7. B. projz U = projz u .

C. If @ and ¥ are parallel, then @ - ¥ = 0. D. 4 (4 x9)= OJ

E. If % and ¥ are orthogonal, then @ x ¥ = 0. F. 7. (d—projgd) =0
, = A

f\ : FALS(: ‘ g A (‘thefexumph S U= A , o = 3\

(in +te fomer, looth cch), Since an?, musk Le 0 e

dwecbion of T, PV‘DJ-;a Wi Le 1x T le elpechion of ¥

C. EASE;  Take @=7, V=20, Tt dne gt T U9 ac
W“ﬁl‘ ‘hﬂCV\ TAXV" O SR \&7‘7 ‘: \G«HV[ 500&6
ad ©=0 it 4y cwpawfsﬁ(

D. TRUE;  TY s orbhwgonal 4o both &7, o (Gx0)-B-0

—

E. FASE  Take @7, 77, T buwe Al & 3,0 ot

y\’nwjfhﬂi-i {tlen a° v=0

F.  JRUE a"  olyebmelly

la o > = \VAd (U '\OPJ-\; 'G)
/M—' U‘P = - .ﬁ'_‘ G.—V»
{ A\ u - ——e ?
N « Vv
2 3 =S Uv) -
Prped ru(§E)-Y

}
V sual “"E*I‘P“’\ﬁ‘-":von - .a 3 -
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3. [15 pts] Suppose that we define a new set of coordinates (u,v) by requiring that the usual
Cartesian coordinates (x,y) are related to (u,v) as follows:

T =uv
y =u?+0?

Now, suppose that a curve C' is defined using these coordinates by the equation u = v,

I. Find the Cartesian coordinates (z,y) of the point on the curve when v = 2.

Smce u:u’, X=Uv < v3

\1: ug,‘v) - v"‘if &IJ

II. Find @ when v = 2.
dz

dy - YHyldv Ay So 3‘-‘/\\/

awv v =3 = LK))-S 1‘3(9)5 36 )
dAx
== = 3 L .C}_" ,
dv Vioose W lv:) = 309)= 13
S ':4'7 - Ay et 1 36 |-
SR RPN o o>y © Ty 7|3
V=2 Ax by 1 V) 12

III. Find the Cartesian description of the tangent line to the curve when v = 2.

Express your final answer in the form y = mx + b.
Y YOy m (s (6))
y-20= 3(x-3)

PRESE]
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4. [20 pts] Suppose 7 () = (2t3, * — 2,1 —2t%), 0<t<a.
I. Find the unit tangent vector 7'(t) for this curve.

2V ety 3, 6t
\ '..:4(,\7)‘ = \,]“'{é‘tl)y’*'{?’%b)) + (“6{3):

-

=] g
o <6 > 32 > .
o~ __/:_ ) > { --6{) \ - e
So RERE f;_.iﬁ - ‘ / P _ 2 2
e Fwl %= > TR(55,73)
L 7

II. Find a value for a so the length of this curve is 24.

Jergth = i) ot

at= )% 9y
- 3t

4= 2¢3-0
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III. Explain why the curve is not parameterized by arclength. Then, find another
description of the curve that uses arclength as a parameter.

T\/\e cune 1S ijtpwfamel:evmd by cw’tlen(\fﬂo St \?.(,‘)‘#‘
’s}(ﬂ”c{“ ‘t

To W"fr;mmﬁf‘a;;e:
Sep 1 Fut [Fa],
Dore alieadyy; |R'EN= H2
-£'~L£ﬂ§_ Foad M) Fom Al - ’)j 2] 4t

N JEIT T - T a3 1 “
= 5{:3 | 3 o 3 j
‘g—lﬂg’é: Fnd § o a fumchon o A
N = 3{? - ‘k = (%)‘/3 ~ rlew, m(ouU rolre For ‘lj
Sheptt:  Substtule ko () v 7 nly has £* demiz |
Tz (245-0 1=y > R 5)%]°, [( ’s] -

IV. Find the parametrlc equatlons of the tangent vector to t 1s curve at t=
- ”)’3] D,

When L= 12 (1)

"

Qoo (-, 1-awry.

{2, -,

A

hom 1 (0= <em’-) 30 - 6Ly = { 6 3]—£>_

R
o e dom lae 1o guen oy

By= TRMTE+ 7O
ﬁ(ﬂ: <6‘ 3)-6) + + <l,—\,—\>_
S| L gkra, W, G
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23:4 _ $2y2

5. [10 pts] S T 22+ 2t
[10 pts] Suppose f(z,y) 722 + 2y*

Determine whether ; l)irr%0 G f(z,y) exists or does not exist. Explain your answer!
x’y -  J

| 0
Mg x=0, H(0y) = 55 -0.

2 . -
A‘°V’9‘/’ R SIS 2t - %7 (9] L T
Xd(lr3)*3()v59 Hx'« 31;5 365}(‘ 8

The Funchion fonds o ohiflerent  values “tiong o leredd Fﬂ.d os (x4 1 (g
J e L | 2d e v o -‘. R n',.l‘
60 Yo {ub DNE!
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274 — x2y?
. [10 pt N
5. [10 pts] Suppose f(z,y) z2y? + 2y

hm f (z,y) exists or does not exist. Explain your answer!

Determine whether .

Tog e Two Petn Test weth lues of e Jonn y=ymx

A

(sme tie degiess of viumeiedor,  sleian e e spel )

X‘:O: O\ = _Q_
)F(’/) a\/q :O %at'\y:o_

.
0, dng x:0, o) d g %y)~0,0

oo My Mﬂ@) S S|
KNt T e T3 e dll o

So, deng y=x, Flyds 4 e k) s 0

Swe F(x,\/} apprecches  diHemdt  values a5 (x,y) 5 (0,0) cllonig
ditfereut i‘wt{m tle Lwma DNE,
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6. [15 pts]
I. Find the equation of the plane that passes through the points (2, —1,0), (1,2, —1),
and (0,1,0).
(1, a,-0) ~_ ¢ '
u u- ,-‘)\12_(*‘)“! 'O>: <‘l:31">
v=40,1,05- (31,05~ ¢
A R AU SR SR SR e
(3,-1,0) =
Uxv 15 o \:e\c%vr :; te plare:
ax-\} = C‘e{ ! J t\ % A
~ 3 - A1 +I] fL/T(
" S 0

The equcton o T plae -
Cl(‘lwxo) * MVN\/«)) +cla 2070

H«W@‘ C(:l\ E:D‘l C:Lt
For %o Yy 20 wie Cwy powt G4 i plone g say (0, 0)

Q(x-0) + Ay~ Y+ Y (z-0)-0

E( Y+ az = |
II. Show that the curve 7 (¢) = (¢ + 3,2t% — t2 — 2, —t%) lies on the plane z +y + 22 = 1.
3 42
A AR R T i

les on e cunt: v 4243

I‘F q p\)\n‘k

}y & Pm:.{ les ai Tie p(qm" X+ys b=

¢
Tap

e wn |22

F%«wg T W c&e(,{r\:ha’c ‘Par‘cm(/t ’

Thu  Jor fie cune fo
,g): K@)+ y(s 22(8) = ¢

weyedg T [P23]8 ] ot 0]+ 247
= 4Py A oW

= /
TI’WS, ) lies on e Pldmi.



