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. . ‘ /97
§ FPRINGS - //ooxsé AW And CoNSE/EVAT/aA/ o LY

/. A sprine S WHOSE UNSTRETCHED LENETH /S +25 m, /s
AUNG VERTICALLY FROM THE CE/IL/NEG, /4 /R K6 GRANI7E ‘
Rock 1S ATTACKHED To THE LoWER END oF 7HE SPR /NG,
WHOSE TOTAL LENETH /S Aow 65 me. FonND TwE

SPR /NG CONSTANT. (200 /)

2. /N THE PRODULE s&cTron) AT 7HE KACPHS, BAars)
PLACES A S/x Pound BAs oF Gacq APrpees v ywe

PAN OF THE SCALE, WH/CH DROPS %” FRoM JTS
EQUILIBRIUM Pos iTron.  A) Fows K. (Elbiy, 76 1L/04)
R) BARR! REMOVES THE APPLES AND REPLACES THEM
Wirk A sAck oF Irist ORane€s. TAE scac€ Nol) DROPS
22" From irs EQUICIBRIYM POS1T/oN, ATND THE WEEHT

ANd THE MASS OF THE CITRUS, [ 20lbs, , 625 Seuss)

3, A SFRING, W/TH AN UNSTRAINED LENETH 0F ,8m
AND A SPRING CONSTANT OF S0,000 N/h, SiTs VERTICALL y
AT THE BOTTOM 0F THE ELEVATOR SHAFT /N RogNson's-May,
THE /250 k& ELEVATIR Now COMES To REST onN THE
SPRING WHILE THE ELEVATOR CABLES G-p SLACK, FoN6 THE
F/NAL LENETH OF THE SPR/NG ( .55 m)

% A HORIZONTAL SPRING, WHOSE CONSTANT /S 200 N/m.
/S F/XED AT ONE ENDN. THE FREES &NbD /S ATTACHED 70
AN B k6 FRICT/ONLESS BRIk I TN

THE SPR/NG IS N/T/ALLY STRETTHED 3O0m  PAST /7S
EQUILIBRIUM POS 170N,  FIND THE /N/T74c ° A) PPRCE
EXERTED sN THE MASS /‘6000,«/ ) 8) PoreN774C ENE&S—7
( 90000 T ) THE MASS /S NOW RELEASSDH FRoM REST
AND /7 DSC/LLATES BACK QNN FORTH BeTwEEN 30 Ans ~30m,
FoNb = A) rHE MAXMUM SPEED oF THE mAass (/S0 m/s)

B) THE SPEED pr T7HE MASS AT X = Y p /?0 M/S)
/ _



, oA
c) THE MASS’ Pos 708 WHEN )TS SPEED )s 120 m /s, [ +/8 m)

D) 7we P.E wHeNn 7uE KE /S 20000 T 4 7000@:7‘)
5) THE SPeEED AT X =/S (/227»24)
F) THE POS/770n AT V = 7S M/S (i'ZS', 78 i )

C) THE SPEED ANN THE LOCA7T7oN OF THE MASS WHEN

THE P E. spuats e K, E. [/06 m/s)i' 2/,2) m)
s. /(//LUAM 754@, oF Overruges F,Z;Me‘} PULLED THE
STR/NG oF K/S CROSSBow BACk ,7S pm W/7# A FORCE
oF 300N, 7we ARRoW’'S MASS WAs O/SE2S k6. Fowp:
A) THE SPRING CoNSTANT For THE Bowl. (4400 /i
B) 74 Ni7/4C P.E, pF 745 Bol, (/772.5 :rot/z.es)
C) THE SPEESD OF THE BoLT AS /7 LEFT THE Bou, (720 M/s)
6. /‘4 HOR! ZBONTAL SPRI/NG W/ TH K= SO N/ 4AS A
/S k6 MARBLE BLOCK A7 THE FREE END. /%WEVZ’»Q/
THE BLOCK IS NOT ATTACHED PERMANENTLY TO THE
SPRING. FURTHER, THE BLock HAS FRICTION WiTw
THE FLOOR , WHOSE COEFF/C/ENT, M, EQUALS 8 .
PW"D — WEe PUSH THE BRick. To THE LEFT (oMPRESS/Né
(-12,0) (0,0 e SPRINS /2 . Now, we pecsase 7#E
RRICK FROM REST. Fewd @ A) 7HE ToTAL DISTANCE TRAVELED
BY THE BRICK UNT/L IT STOoRS. (30) R) 17s EnaC LocATron. (73, 0)
7 THE MARBLE BRICK ]S Now PERMANENTZY ATTACHED
7O THE SPRING, A4 GA/N, WE COMPRESS THE SPR/ING-
12. . AND RELEASE THE BlLock EroM REST. JHE MASs
OSCJILLATES BAck AND FORTH AS /7S AMPL/ITUDE Deoqy:.
FZ\/AA/,% DUE TO THE FRIcT-oN, THE MASS COMES To REST
AT THE ORIG/N. [AND THE TDTAL DISTANCE TRAVELED, (30m)

g, ,(/LLEUQ my CANINE, ’CD/V77A/6{,4L47 ATTACKED THE
MAIL CARRIES (’5,456 and Desis7! " I commAanbeD,
To REINFORCE MY REQYEST, T 1780 WM, Krrcer THAT



]S, TO A SPRiN6 WHOSE CONSTANT was 200w/,

/03

THE NEXT T7ME THE POSTAC WoRKER ARRIVED, Kirieg,
wHoSE MASS IS /5—K6-} SPRANG /NTD ACT/ON / £rcse
RanN Yl PAST THE SPRINGS EQUILIBeiuM PonT AND
STOPPED WHILE CHEW/MNG ON THE MA/L CARRIERS T/8/A,
Fony Kiver’s PE As He ats cuwney. (/600 T)
Escaps! Tas USPS carriee sPrRayed Loc Tire® on
Kieeee’s LIPS, OOF'S—/ SoMe OF TAHE &lLus GoT oN
KiLiers FuR , WH/CH GENERATED A FRICT/ON FDRCE

0F JOON AS THE SPRING DRAGGED Kiiiee BY TouARD
MY HoME. Fins = 4) Kriiees SPeeDd AT THE EPU/LiBRI UM
ponT (12.6 m/s) B) Kittses SPEED WHEN THE

SPe /NG HAS BesN CoMPRsssED L mi. /Z i /rz/s)

Q) KILLER'S LOCATION AT WHICH HE STOPS Mov.N&
BACKWARDS, (-3, 0) D) THE ToTAL DISTANCE THAT
KiLLER SkIDDED RACk ToWARDL My ABODE. (7 m)

9, /4 CANNON BAaclc CATC//G,Z) WHOSE AMASS /S SO ks
AND WHOSE SPR/NG- CONSTANT 1S 3600 N/pL, S/7s
ON FRICT/DNLESS ICE, Aleme comes owe! Tue BALC,

m =20 K&, A)AS A YEcoc /77 OF G/Sm/s, V23 SPR/NG,
O"‘ﬁ ARMED W/7# A /eqmw& BaseBALC M 17T
CATCHES THE BALL , /S MAX/MA4¢7 ComM—
PRESSED ANDN REMA/NS COMPRESSED N THrs Pos 770N, Foab <
A) THE Fraac VELOCITY OF THE SUCCESSFUL CATCHER, (9m /)
B) THE DISTANCE WHICH THE SPRING LHas BEeN COMPRESSED, (3 m)
/0, /A/)T/ALLV'/ A SPR/NG HAS CoNSTanr K =300n/m. W=
CUT ONE-TH/RD - oF THE Co/¢S oFF SAV/AE&E ONLY TK)O_— TAH/IRDS. -

W Frx one ENbd To THE WAL AND ATTACK A4 SO ké- macs 7o

THE FREE END, EE‘T__D Fonb 2 A) THE NEW SPRING ConSTANT

~O FRICT70M FRom (3,0)
R) THE (work 1o STRETCH /TATE (S,0) C) THE MAUMYM SPEED

|F WE RELEASE 7 FROM REST >( Y50 N /m, 36007 /Sm/s)
A7 (5,0),



Worr, Ensrey Anp CALCULUS - | /04

/o A A SPRIAIG- FOLLOWS AARVIES RATHER THAN
Mook €S LAwW. THE EQUATION FOR J7S FORCE /S °

3
= —-60X .
A) oD A FORMULA FOR THE POTENT/AL ENERSY OF 7A/S
SPR ING-. - Ske
B) , [OND THE VALUE DF THE

SPRINE FORCE WWHEN THE
' MASS /S LOCATED 47 74&E
FOL LOWNG PO/ANTS =
(-3,0), (~2,0), (-1,b),(00), (1?) [(2,0), (3, 0).

C) FoNb THE VALUE oF 7HE POTENTIAL ENELSY AT
THOSE SAME SEVEN LOCAT/ONS,

D) FRoM REST, WE USE oUR MUSCLES TO PULL THE
BRICK FROM (1,0) To (3,0), WHERE /7S F/NAL
SPEED /S ALsy ZECO. FIND THE weoek DONE BY
pl{Re MUSCLES,

E) FRopM REST™ 47 (3,0), WE RELEASE THs BRICK,
FoNL /7S SPEED A7 THE FOLLOW/AS PONTS :

(2,0) , (0,0) 4ans (-2,0).

"7 —
—
0

2. A SrER2ZING SPRING FoLLbws DEBAKcsy/S 2Aaw
LATHER THAN HHookes LAW. TiE FORMULA FoR THE
Po7r&ENT/AL ENELSY oF 74H/S SPR/N& /s ° PE = 2/0 X ¢
A) BN A FORMULA For THE FPRCE o7 TH/S SPRING,
B) CALCULAT E THE PE oF 745 SPRINS AT X = 2,

¢) CALCUHLATE THE SPRINS FORCE AT X = 2.

3. FPNL A FoRMULA For 7THE P E. Fer E4cH oF
THE Foclow/Né- FORCES.
A) F= -30x%-42x%
B) F = -24X |
c¢) F= 7
/



/05

Y End 4 FORMULA FOR THE FORCE WHOSE POTEN -
77A4L. 57\/5/&6—7 /s 6—/[/5'/\/ B'SZ_DA(/

4) pe= sgx?

B) Pe = 24/)(

C) PE= - 6xXZIH+TXT - Hx+ 5

5 THE EA4RTYH HAS MASS S.98 X/ozq,a;— AAD

BADIYS 6378 X/08m.  THE LNIVERSAL BRAVITA-
TooN CONSTANT Js 6.7 ¥ 70”7 Nm2iiz?
A) Fwd THE SSCAPRE Ystocinf FPR A PROTECTILE
TOLEAVE THE SRAV/7TAT/OMA. FrEcd or &qr7Y,
3) FIND THE IN'T/40, AKINET/C EAEREY oF A /ZDD ks
FROTECT/ILE W/TH TH/S VELoC /7‘7;

R = RADIYS OF 7 EARTL

T = ROTAZoNAL PER/DD OF A&
EAeTH'S SP/A,

B = LATITUPE

/)

A) N TERMS oF £, 7T And 5 FoNE A FORMULA

FOR THE ROTATIOMIL S‘P&‘:‘D OF 7H& EA,eTA/ A7 A
G/VEN LAUMCH SITE,

R) LhAre CanAvee ar’s Lar/7upE )s 28, 5° /\/

£ = 6,378 X/0% p T = L4400 s€coNbS
FoND THE EA4e7H’'S ROTA770NA4L SPEEN A7 7HE
CAPE.

C) FoMb THE PERCENT OF 7HE ROTATIONAL SPEED
COMPARE D To THE ESCAPE VELDC /T7.'

ANswERs: Pe=/5x% 1620, 480, 60,0, 40 -480,-/620,
/2/S, 240, /5, 0, /S, 2%0,/2/5 , /200, /9. 75 —zz at/ ~-/9. 75
F= -/zsoxs) 134440, —4/0310 pE = éx S+ mx3, Pt“/zx

pe = 7x,’r=~—36x F—-—Z‘/ F=s8x? —saix -;U/ ///8’7’
7,S‘>(/o’°) ‘o = (ancose)/T 407. 6, 36’/9@



