MA 261

Name: So\\l.'“ ons

ID number:
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Instructions:

I
2.

This is a one-hour exam.

There are 11 problems on this exam.

No books, notes, or calculators are allowed.

Please turn off your cell phone.
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Circle one and only one choice for each multiple-choice problem. No partial credit will be

given for multiple-choice problems.

Show all relevant work on non-multiple-choice problems. Partial credit will be given for
steps leading to the correct solutions. Write your final answer in the box provided.

You may use a writing utensil, your own brain and the paper provided in this exam. Use
of any other persons or resources will be considered cheating and will be reported to the

Office of the Dean of Students.

I agree to abide by the instructions above:

Signature:
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1. (5 points) Given that u-v = 2v/3 and u x v = (2,4, 4), what is the measure of the angle
between u and v?

luxvl = lullvi sine

A0
B T u.v = uwl Cos ©
"2
™
5 - “J’"‘
b T uw
"4
™
= 5 \wavl = G

2. (5 points) Describe the level curves of f(z,y) = In /4z2 + y2.

A. Circles A e
2 2 -
B. Hyperbolas In{ 4x '3 )
(©) Ellipses In (Qx2+yt) =20
D. Logarithmic curves - 2
1. -
E. Parabolas oy F i
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3. (5 points) If r = (z,y, 2) and ro = (zo, Yo, 20) , describe the set of all points such that
|r —ro| = 1.
A. The cylinder in the direction of ry with radius 1.
The sphere with center ry and radius 1.
C. The set of all unit vectors in R,
D. A plane containing ry.

E. The set of all vectors parallel to ry.

4. (5 points) Suppose z = f(z,y), x = g(s,t) and y = h(s,t) are all differentiable functions.
Using the tables of values below, determme Z at the point (s,t) = (0,0).

(z,y) | flz,y) | falz,y) | fulz,9) (s,t) | g(s,t) [ h(s,t) | gs(s,t) | hs(s,t)
(0,0) 7 0 2 (0,0) 4 -5 1 2
(1,2) 3 —3 4 (1,2) 5 2 0 0
4,-5) 3 4 2 4,-5)| 1 2 0 4
A0
B. 2
C. 4 -
(s.4)=(00) = Ky)= {§,-5)

(D)8

E. There is insufficient information to compute % at the given point.

2 _ 2% ax L= 24
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oS 33 Y
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_ 1
r(t)]
|FI 1 = ) T )

5. (10 points) Show that Zic—it- [r(t)]

r(t) - r'(t). [Hint: |r()]* = r(t) - r(t).]

gl = G . FLE)

'Z\Flt)l-é;_\i"lt)l = Rrt) FL) + Ple)Flle)
= 2 7). FU)

2 ) —

6. (12 points) Reparametrize the curve r(t) = (3cost,2t,3sint) with respect to arc length
starting from the point (3,0,0) in the direction of increasing ¢.

r'l)=<-3sint, 2, 3 cost

12 )= {9sintt + 4 + Qeot = 12
1
Slt) = _fo \£ 1w | du= j’f JR du= Wte

= t= ¥/

Bl =<3cos (), 28 2owlFy)
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7. (12 points) A particle starts at the origin with initial velocity j. Its acceleration is
a(t) = 4t% — e'j + cos(2t)k.

Find its position function. You may leave your answer in i, j, k notation, a vector equation
or parametric equations.

vle)= <t e'*’/ isn2t S+ C
<o),y = Ub) s Lo, 1,05+ C = <=0
Elt)- <5, €% ~Lcs2td+ D

<°)°)°> = FL°§=<OJ —‘J —lqj ‘\_:6 -2 -‘5 =<°J l) Jq)

- S | _ot o1
fl)=dEt, 1-€7,  ~ st

/
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1
8. (12 points) Consider the curve r(t) = <§t2 +4,/2t — 1,1nt>. You may use (without

. . , 1
showing) that it has r'(t) = <t, V2, Z> and |r'(t)] =t + % Find

(a) the vectors T(t) and N(t).

Fle)= Tl \ : 7
e W)\ T g% <t, @, R <—t ) ) t"ﬂ g et
. =5 ¢ i L2t 0 I XS v
Nkt = _\r'ltt)) = F NEny 0 @or 7 @t
{(1-4Y) -2t
T )= ( N - = EE
e O S Bk TR E T
\ Tl = 4 + 20-€) ~ud | R’
] - &0 CBE, =22 =50
@*+1) NN 77 0 e th+y

(b) its curvature k(t).

k= ITWL R xFre) |

V2 /(4
K) = ..L(:t_ﬂ}_ - -J—?-l—_._
i +—t )
KLk) >

VTt
(E=+0)"




MA 261 Midterm Exam 1 Summer 2018

9. (12 points) Find the limit, if it exists, or show that the limit does not exist.

2.2
(a) lim 4i-7!__5
(z,y)—=(0,0) T* + Y
g " &
X (™M yx) o
A\O'\S \j’:— ™My - m X N mn* < m*
X'*+(mx)s x4 (14 mS x) \+MmSy l+wm
6S x— 0. This Wwwhr  depends en m,
Se lLinmik dses net exisi.
TONE
x3+y3

(b) lim
(@)=(00) T +y

x3+'5 XA X‘L"X T‘L)
X*g ) &y ) ( YTy = x‘—x~3+3“ —= &
9 xXxy

~
(]

b_‘] anﬁnud'j
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10. (12 points) Consider the function f(z,y) = In(z? — y3).

(a) What is the domain of f?

In require s X“-33 So

“* 3
&S X 7 ‘j {(x\‘j) ) X17j3'§

(b) Compute fgy.

Z x

he B 2oy y

fug

"

Zx. ) (x- 33 >—1. (-332>
(05(31'
(X-L__ 3)‘?_
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11. (10 points) Find an equation of the tangent plane to the surface
% = pe™

at the point (2,0, 2).

2- 2 = [, (7,0) (%) rfy(e) (y-0)
‘F" :Xjex\j* e™ = ‘J‘\x(";o) =

fj:: X"'e*\j _:__‘> _J["j(,zlo) =‘_'

2-2= 1(x2) * 4y

Tz=xwy ]




