MATH 280 — EXAM #2 Nihiee 1GEH
Fall Semester 2019 ;

Directions: Please show all work for maximum credit. No work = no credit. Point values for
each problem are given. There are 102 points on this exam. This exam will be taken out of 100
points. Remember, this exam is to show what you know. You may not use any notes, the
textbook, or any unauthorized sources for assistance during this exam. Clearly indicate the
answer to each question. Any work on separate paper that you would like graded must be
indicated on each corresponding problem on this exam. You may not use a calculator on this
exam. Good luck!

1. Given that the following position vector describes a projectile in motion where distance is in

feet and time is in seconds: 7 (¢)= (32\/§)tf +(128 +32¢-16¢° )J

(3 points) a. What is the maximum height that the projectile attains?

il e eaat LT vy U) = (X3 —16l)”
v, '= 3> -32 =D = F +233 -0
33=3L =7 O
t=|(sec

(3 points) b. When does the projectile hit the ground?

Vy = 13§ + 304 —/4¢"= O
/o (£t =>t-8) =0
o (4 —4)(tt3=0
£r-4-0o +¢+r=o
= 5;0 £ ==
e

(3 points) c¢. What is the range of the projectile?

Vel = 333 W) = 12673 &
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(3 points) 2. A baseball is thrown at a speed of 15 ft/s from the stands 20 ft above the field at an
angle of 30° up from the horizontal. At the instant the ball is thrown, an instantaneous
horizontal gust of wind of 4 ft/s blows with the direction in which the ball is thrown. What is the

position vector that models this situation? ( g=32 ft/ sz)
) 2
V()= (STs 30° + w4 2 + (»wt Hivsm3o)t + 20) {

= S > =
GVE+u) £ 2 +{- 1087+ ¢ +00) T

3. Given the position vector 7 (¢)=(12sint)i +(12cos 1)+ (5:)12 :

(4 points) a. Find the unit normal vector N(t).
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[ (E) = (-1 gty 4 #(-12 k) g
( 7 5/ ) A T 73 &a 5%
=l e - s
V wo : ,;:c;; et V75 (3
A ‘F’lé) ;
(¢ = = gt iel-ently
A ey ¢ St e
(4 points) b. Find the binormal vector B(z).
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(4 points) 4. Solve the following initial value problem for 7 (t) :

v(1)=(r-3t)i +4 2j 41k with 7(0)=2i+)]
= = i A A AL L
‘/H)/@Z“%jj/ +@ EIT [Tk £ C

— LD AC
V(o) 04T = %

Tl = (if; i %{;}&) re (8D 5+ (S0

5. Given the following function: 7 (x, y) =,/49- x* -3
(2 points) a. Find the function’s domain.
. Hq—y*-y>20
Zhﬁ)[%ﬁw)i*qg

(2 points) b. Find the function’s range.

Gizi?

(3 points) c. Sketch the function’s level curves when S
k=0, k=5 and k=T7. - : e e K
kzo ! m:D Jeo T @m‘i‘ = r.am / i;, : 3
T )sz VIzj,o Lo ,(3;,\{2—{ 45 ST §\-s «\\.. = ° 3 :/ ——
Y 49 x*ey’z0 lenNeEERaZ dans
oS [ fy? =S o
Y9 - i y = ; o
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6

(4 points) 6. Show that f(x, y)— has no limit as (x,y) —(0,0). Use y=kx*, (k=1),
y

and explain the result.

f\'v{/\ Xé v Jé\w x’b’ 5 [

(9 A0,0)  yb_y3 — Groanee Jow Sund Leponds solely
/ ) _,y
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Bt b YAl ]
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J‘jL ez 2k Hee éwmf’ = 4
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T b=3 My bk = -

Suuce He velus of i lommak are deblbarek Fo-

7. Find the following limits. Ildeode volias ol Ve (g, b blor? petlss,
| Mo Lk dres ot et .
2x—y -2

4 points) a. lim
(frend y)»m) T 4
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(4 points) b. _lim _ L b )
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Math 280 — Fall Semester 2019 — Exam #2 Page 5

8. Given f(x,y)= y3e"4y * . Determine the following.

Z
(2 points) a. f. = LILX \/ @ q)‘

1
(2 points) b. f, = 3)/ g * o’lxl{’ i ’LY

I

= v
';st\/se + L“V € i iy

({

(3 points) c. f,.
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(3 points) e. f,,
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(6 points) 9. Find the equations for the tangent plane and the normal line to the graph of the
given equation at the point 7.
X’ +y*—2>=18; P(3,5-4)

A
{7.@6 glz,{\-k}jf o2k
A

VF;: ,( */n/d ‘f’&{
plc—3) v(0lg-5)+¥lzr4)=2 ;
< 3 +0t 5
by~ 1€ 10y ~SD +EZ+322 ¥ v oS et
AE \/T: S’+/0£—* adl \/:g/.}«l—’e
X 4o -3 <0
(7 +/ ?‘7"?z 7 = -—({‘fG(Z ?;‘/q #UL’

3)(“«7*%%,/? =0

(6 points) 10. Given r=w*+xyz°, x=21"~7, y=t*, z=4r+3. w=>31+5. Write the chain

rule that is used to find % and then use the chain rule to find % 5

”‘l _ ()4 (kP + (342U (93(3)
VG/

- b () ey (DU D (N ) (9% 3 6(3447)

(543 H (D 30 4 (24 D4 5133 ¥ 6(3¢48)

(2 points) 11. Write the chain rules that are used to find dw/dx and dw/dy if w= f(r,s),
r=g(x,y) s=h(xy)-

- 3 N 5=
O - i) N & @ S
—————— ——— r——
; 7 3 < 7
2« dv dJdX Q< =
7\ ~ - ~
I } & } o~ ) [T
5}" g 5;9;) i &/ {a} 7>
— = == 7 4 —
) A ] 4 i
3 g Y g> ¢ 5’
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(6 points) 12. Find the directional derivative of the following function at 7, in the direction of
v

f(ny)=29-3y" B(55); v=4i-3]

H < P L+ @x-by) T [Gl=\ (e = ‘

J o495 = o=

5 e
:7#]‘01 2N+ (36 -bn) N )
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A ~ A 7 N ‘___3, ’L:\
P R SRt 1
= 40 40 00
e e
L gias . 5
13. Given the following: f(x,y)=x" V+y; R (2.1)
(2 points) a. State the direction in which the function increases most rapidly at F,.
= > 3 A
VE= 3390 + by v+3y )
=7 A ~ = ~ _3_;_;- l
A \7”( = 2+ (200) vrjﬁ)vﬂj =l e M At ooy
33 g :
F '—7( B0 e i e ‘—( T = = é/(— s Y, F5
=r NAd = :I‘-foJ«fiff’ :f\;f]ré’,/“ e }—7}’ Sast AL =\
o & = J# | m ool

(2 points) b. State the direction in which the function decreases most rapidly at F,.

/Cy__a“{ \ 33

A
—_— T A
A

R

//wes

(2 points) c. State the directions in which the function has zero change at £

I\ - -
2, = ij A Y
! = %
. N o, :
= —y
Viees oS
=2 2 Y
e =
JibeS .

{Jeb§
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(6 points) 14. Use partial derivatives to find - if e +6x° y=5x+4siny, where yis a

differentiable function of x. 5
—— Xy 3
\'(%,(4)-:, 2 #(oxz’v/ =S ’qsmy

ﬁ«, ;Ay}e)‘ / f/))cy 15 =

27 2 ;
e e L G0y
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0{" 5 l[‘// S gilyé)gy;, (/,{ Z*/L‘{—@J ‘//

(6 points) 15. Find the standard linearization L(x,y) of the function at the given point.

631-y
flxy)=e>" at (1.3) |
-\
43 2t ﬁyi—eg / Clzi=
Ldan=3 o (5=

2-1 = 3(X“’J”/<\/'3J
25| +34-3-VY+35
Z= 2u=y 4]

(3 points) 16. Given V = zr’h +§7rr3 . Write the total differential dV .

AV = (o +4 TV L (01 ol
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(5 points) 17. Given f(x, y) =xy—2x—2y-x>—y”. Find the critical points of f.
-,Q’v \/«&’}m ;Y‘:)L——}«)\/

Y/}‘/Q')C:,O AAD X’;‘“é“/ =0

e DAy =¥
(X " =93 ) Y-y =Y
—_— A -M-M =1
—3y= b X+Y =
L s

Optional Extra Credit Question:

(4 points) 18. Use the limit definition to find the directional derivative of f(x,y)=4x"+)" at

the point £, (~1,2) inthe directionof #=3/~4j (Gl [ =7 L2
, Ef
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