Un 7 Converss/ons

) ConVERT 9.8 m /<% mro mPH/Ssc. Nore TwAT oNE MILE

EQRUALS /6/0 m . (2.9 MP///SGC)

2. /n) VACUUM, 216 HT TRAVELS AT 3Xx/0€m/5. Frws THE

D/ST7TAHNCE TRAVELED 37 LIGHT /NN ONE YEAL. 74H/S DISTANCE

) CALLED A LisuT—YEnae. (9.467%0°m or S.88%0 2,y 125)

3. TWE MEAN DISTANCE BETWEEN THE EALTH AND THE SUN

/S /96 X 0 6,€m ) WH/ICH /S CALLED oNE /4$r/eoA/oM/c,4¢

YUNIT. Fond THE RADI OF THE FOoLLOW/NG ORB/TS /A /4. U. i
.a) THE MOON, WHICH /S 38X /0 skm From Eqerh, (002 S#)
L) NEPTUNE, WHICH 15 #496.6 */0%m FROM Suwn. (30.08)

Y A PARSEC /s THE DISTANCE AT WHICH ONE ASTRDMOM ICAL

YN/T SUBTENDS AN ANGLE OF ONE SECOND. Fecarc Twar

TO CALCULATE ARC LENETH, S= Ra) WHERE

R
S 6 IS /N RADIANS, AMow, S = /#9 6 X/0 brm
Recare © 211 RAbIANS = 340°

1% = 60 Mmwutes oF ARC I’= 60" 6F Arc.
FIND THE DISTANCE R, WHICH /S pNE PARSEC, /N KILOMETERS,
IN AU AND In LigwT-YERRS.  (3.086% /0" Kkm 206 %054 U
32¢ /b~ YEA,es)
S. A7 A SYMPOSIUM N IS B.C. SOCRATES APPEASED THE
60DS BY POURING A LIBAT/ON OF WINE ONTO AN ALTER,
THE LIBAT/oN COoNTANED b Oj‘ OF WATSé , WHICH ARE

NDW PERFECTLY M/XED W/ITH ALL THE WATER /N THE EAR THS

DCEANS, RIVERS, LAXES AN CLOUBS | A ToTAw oF /X/0%'ks.

ME. Hapwe HAS YO k6 pF WATEC N H/S BRobdy.,

A) ise Mewndereev’s CHarT 4and AVO6ADERO'S NUMBER
TO F/IND THE MUMBER OF WATERL MOLECHLES /N Mr. Hs
BOBY, (1,34 %70% molecyces )

R) b THE NYMBER oF WATER MOLECULES FROM SOCRATES
LIBATION WhicH Are v Me. ) ( £0247)



b. THE RADIUS O0F A NUCLEUS /5 G/VENBY B = /2% /SA,/E

Whsee A = THE ATSMIC MASS MUMEER.  — AAND
B = 70e RADIYS /N [mErces]

A) FoNb THE RADIUS OF AN IRON —Sb NUCLEKS,

R) /Rop)— 56 HAS A NUCLEAR MASS oF 9.28 X/D_26z£< Fond
THE Dstn:7 OF THIS NMUCLEUS. | '

C)R Sy~ HAS A MASS DF 2 X/030/<61 Upon compLsTroN OF
7S FUus/on EfACT/z?N) J7TS 6RA V/77 WouULD ColLlLAPSE THE
STAR FORC/NG THE ELECTRONS /N7 THE NUCLEUS NEUTRA -
L/2/ING THE PRDTOAIS. 74/S NEUTRON STAL WOULD HAVE
TLE DENS ITY DFE AToMIC NUCLE!. FIND THE RADIUS OF
THE NEUTLOA) STHEe RESULTING FROM THE GRAV/TA T7ONAL
COLLAPSE OF OUR SHN.

- /7
{%5?){/0 /sm_,) 2.29 *%/0 A:&/mgj 12775m = /Z.Sk.m)

0



VecTor AnALYS/S

&5 N

/. Fowd 7HE X AND Y .,

COMPONENTS FoR THE 30.5! ‘

vecTor ar THE RS T T n)
2. wd 7w X and Y I
COMPONENTS FOR 7THE TN
VecToR prAWN TO

THE RIEHT. I7w/e (-/<,-¢))

—

= /4 D/ISPLACEMENT Vsc:ra/a) r') /S SPECIFAIED
BY (X,¥) = (S, -12)., Sk&rcy 4 BrAsrRAM.
DereeM/NE /7S MAGNI/TUDPE AND D/RECTZoON,

//3 wo ar 673w FoursH QUADRANT, OR 272.6")
¥ /4 J'ET) wWHosE 1/540017-7) V_-,-) ERUALS /30/ 72)}

—
ENCOUNTERS A WIND, WHOSE VEcLoC/TY Vw EQUALS
(76, ~20). Twe BESYLTING VELOCITY OF THE TET

/s Ve, wysre Ve = Vo + Vw - FoND -
/4) A VecTor EXPRESS/ON FOR THE RESHLTINGE
Verocrry. B (/‘/6 52))

B) TE MAGN/TUDE AND DIBECTION SF Ve .
(694 m/s ar <. S/ F7BST @VADRANT)

Q) SkETCH 4 DIACRAM OF THE THRES VECTORS,
s, A4 JET, WilpSE - RESYcT /NG V$¢0C/T17 VI&. /S

(120, —/50) FLIES WHILE SUBTECLT 70 A Wiy,
WhHoss Vé‘c_acn:y VW /s (30 —440) VR 7 = V:,-,
FoND  A) A VecTor EXPRESS/oN PR Vi, ((—/sq—/zo))

B) s MAEN 174DE ANS DIRECTION 2F 'l{;

/ 192 m/s AT 38.4° /w0 THRD pYADRANT on 2/8. & °)
C)Sesrcy 4 DIAGRAM.



—

é. h/O,CK W = . d WHEES [ = FORCE AND
o = DISPLACEMENT. lUse W=Fd Cos®
T FIND 7THE work DoNE N EACH OF 7#E

FOLLOW/NG CASES.

F=6SW
a) F =78~ C) | 0
¥9. &
36.87° _ A=8&m \49 ?,
A= 8 pr
b) I.IF'— HON o) F=/06 N
> o =8nL A=Sn

(480, 0, ~ 442, ¥SO W)

—
7. Woex, W= F A . Use THE swwER PRODUCT TO
F/ND THE WORK DONE IN EACH CASE.

2) = (7,%) ) F=(-7,9)
P R NG

~ F =(0,9) F=(-79) A

p 1 |

—_
= /g/o)
(s¢,0,—s6, 74 )

— . -

§. Given: o = (-/5,20,60) anp F =(9,/2,%)
A) UsE THE mNER PRODUCT To FND THE WORK
DONE BY THE FORCE. . ( S‘S’S/vm)

L) FoNns THE MAGNITUDE OF A ANL oF =
(eSm, I7A) R
c) Fons 779c NecE BETWEEN A ans

(52 °)

~VY

=(%,0)

S
7

o) d=(-8,2)




9 Tomeue, T = T X F WHERE I = BAD/US AND F =
FopcE, llse T=r FsNB 70 FND THE MAGNI/TUPE
OF THE TORPIUE /N EACKH pr THE FDLLOW/NG CASES.

a) F=zow~ a) £3./2° T rEEm
L = f_”" F=20w
F=20n \:‘\ 20N
b) /;3',30 r=sm e) 126.87° _ . Cp
6=0°
) EZEMY =Sk (s20, 80, 0, 30, 80 M)
/0. ’72&2@/&'/ ‘? =~ x /? lIsE THE R/EHNT AHAND RUYE 7O
FIND THE DIRECT 0N OF ‘_E FRR THE CASES /AN
PROBLEM ¥ (@, 0, mowe,®,0)

/. T = X FE, lUsE THE ouUTERL PRODUCT TD F/ND
A VECToR 5Xi>ess S/oN FOE THE 702@:/5 N EA/H

ﬂ) £ = (s, 12) d) F= (¥, 70) _'\ —(29)
/ F} (8, 0) /

(5/2) ‘ r-‘:-‘-(‘?é/a) -L-
!7) / F /80) ﬁ) L/’ -(/s)

i i (0,0,96), (0,0 ~%), (0.0,0)
C') r /5,0) F-(ZD,o) {005-0) (00 -S0) )

/2, ’_?_}= ?x ,? Govan: F (-/S 2060) AND
F={(412,8).

A) Uss THE ourse PRODUCT TO F/ND A VEcTrR
EXPRESS/oN For :2? (/—560 660 —360))

b) FoND THE MAENITUDES oF T, A oans X

(S m, 170, 927, %% wm)
C) Eond Twe anecs BeETwesn 1 Ans =. (S8°)



9

/5. EXPRESS THE FOLLOWING VECTOR JN TERMS OF THE
A

_A A
¢, yy ,é UN/7T VECTORS.

A
a2y (/s /1, ~25) . /SC+ //J'f —-2S5 4k
) (40 7) Yo+ 7k

A
¢) (0,-6,29) ~6p + 274

A) (0 -z20 o)

W Guen i B = 400+ v2p aw b= 90l+ s8],

Ao <) [/ 6) /ZZE/
2) /g/_.. 7) ' Z-;
3) a+b g) a.xz
N IZ+T ] 3) Jaxbl
5) §Z /0) 5’ 77/5 ANGLE BET7ESN

Z ans L , By Two D/FFELENT
METHODS,

/5"8 /06, (130,98,0), /62.8, (320, 33¢, o), ¥4, 5752
(o o, -/sszo)) /S%0, /4 S °y

— A
/S, Grven - a = 9‘8{: + ‘/l/op + 33/a ANN
L =2yl+/8f +72k
FoND THE T N )TEMS LISTED /N PROBLEM ]
/73/. 7%, {71152;/05), /4. &, (38‘4 3’5‘2)266‘)/ 5‘2‘// 4/320/
(25744, — 2664 —/92) 37093 #0. .55")

/6, GrvEN T & = /s'f 72, ~s%) = (-2/,2%, 84) ,
AIND /a./ /A/ a - b a_xg /ﬁ.xb/AA/DQ
BY TWoO /NBEPENDENT ME THODS, Dexm/ A TWo —
NIMENS/ONAL DIAGRAM OF Z AND b, LJAREC ALL

angiEs, (108,91 -3822 (%m-3360 3004) §85C.5 /13")



/0

CacLcucus

L FonD THE DERIVATIVE oF Y:

A) Y= 7x3+2x+3 c) Y =¥ s 3x

)) Y= se* p) Y= 3 cos(x/¢)

2. Fons THE MAXMUM AND MIN/MUM VALVES oF Y ANd
THE VALUES pF X AT~ WHICH THEY OccdR .

Y= X'—bx"—/SX +7
3. EVALUNTE THE INTELRALS

A) Y=[(¢x°‘+ix+7}a’x

9 v=Je

o v= [(ax+ 22)0k
D Y= f (somr ) Al

e) V= J (%)(cos éx)ax

' | e
Y Fivo THE AREA UNDER THE Curve : Y= 4x +2X
BETwEEN X =/ any X =3,
<. Fons THE AVERAsE YALUE oF Y = 5/x7'+2x

BeTi/eeN X=/ anp X =3,

’ #“x i
ANSA/EELS 2 20xE+ Z, 20e ) /2 Cos 3%, T2 S/N/x/éj,

Mivsmum ar (S =93) Massmurt ar (-1, 75)
KX s U xPepx+c , er+ <, 24X —32% +c,

— Y (cos< ¢x) +C 5 Z/‘é:,t)(s/uéx) te, 2. 57} 2/.23



DerijaTves And vwe Cuam Ruce XX = dx dy ¥
dz dy Az
S FoND THE FolLcow /Aé Deps/VATIVES oF THE GIUEN FUNC Trons

a) dy AND a’Y FoR Y= S’X

ax At
L) dx Aand Ax  For X = 4 s.n 3¢

At Az
¢) ,62( FoR X = ¥son s'—f ANd  For Pwvcr/wv.sv(d)v_ /[)

At .
d) x = 2cos” (#¢°) 3) x= e’

3 R 3(t +z-\‘:+/)

e) x = 2s/~¢[3/-é +1/z‘)_7 W X=R e
4‘) X = 5—62{' - : Z) x = e¢s,»3(2~é¢+f)5-

2. Grvenl rme FuneTrods X y) awd Y ( -(-)) Fewnh ;é
: 4 3 & 2
a) X=3Y awve Y=5+¢ L) X = sm/(é’y J y= /5t

3. USNG /MPLICIT DIFFERENTIATION , Frab dy//x
AS A FUNCTon 0F X qwbd Y

2) X2+y*=,0 L) y2-x*=o

ANnsweres : /& X, /6X d"ya/f , /2 cos 3-#) /z(cos 3¢) df/daj
QOKS/Na'é)/COS f) Jo /Cas‘/é/‘ég) (- son #£ %) (32‘(.’7)

X(s,,\/g[3/f3“/f) ])(eos(.?('ég+¢{')z]) (é)(£3*4t)(3f +4)
/0 e,z{-} //8{: ) 2 exr-[3(~é r2¢41) :{ //2)/{ +2-6+/)
/5f¢+2)) €){P[$’sva3/21“¢*{'}$—] (/2 S/Alz{2f¢¢f)s)

(cos (2t ¥+ ¢)°) (s)(2¢¥+¢)%( g¢34/)

12 (5t2)7(15 %) [eos 3¢s5¢3*] (122015 €% (s0¢)
4% , 3x> 2y

N



TABLE OF INFORMATION

CONSTANTS AND CONVERSION FACTORS UNITS ' PREFIXES
1 unified atomic mass unit, lu = 1.66x 107 kg Name Symbel
= 931 MeV/c’ meter m 10° giga G
Proton mass, m, = 1.67x 107 kg kilogram kg 10° mega M
Neutron mass, m, = 1.67x107 kg second < 10° kilo k
-3
Electron mass, m, = 9.11x107 kg A 102 centi c
Magnitude of the electron charge, e = 160x10"°C ampere
. - P ) 10” milli m
Avogadro's number, N, = 6.02x10” mol” kelvin K )
. _ 106 i
Universal gas constant, R = 8311/(moal - K) mole mol Tcro L
Boltzmann's constant, k, = 138x 102 1/K 10 nano n
. . herez Hz
Speed of light, ¢ =300x10" m/s 10712 pico P
Planck's constant, h=663x10%1-5 Dewton N
. s p 1 Pa VALUES OF TRIGONOMETRIC FUNCTIONS
=414x107" eV s ) FOR COMMON ANGLES
he = 199x 10 J - m joule I sin 6 cos® | tan 6
=124x10" eV - nm watt w 0 0 1 0
Vacuum permittivity, €& = 885x 1077 CY/N-m? | Puomd € .
30 122 Y32 N353
Coulomb's law constant, k=1/4n€ = 90x10° N- m*/C° volt v
Vacuum permeability, o = 4xX 107 Wb/ (A - m) ohm a 37° 3/5 4/5 3/4
Magnetic constant, k' = /4x = 107 Wb/ (A - m) heary H
Universal gravitational constant, G =667x10" m'/kg-s’ | fared F 45° N2 N2n 1
Acceleration due to gravity weber Wb
at the Earth's surface, g =98m/s °
: tesla T 53 4/5 3/5 4/3
1 atmosphere pressure, lam = 1.0x10° N/m’
_ s degree °
= 1.0x10" Pa Celsius °C 60 N3n 12 V3
1 electron volt, leV = 1.60x 107" electron-
1 angstrom, 1A = 1x107°m volt eV 90° 1 0 oo

The following conventions are used in this examination.
I. Unless otherwise stated, the frame of reference of any problem is assumed to be inertial.
I1. The direction of any electric current is the direction of flow of positve charge (conveational current).

11I. For any isolated electric charge, the electric potential is defined as zero at an infinite distance from the charge.



GEOMETRY AND TRIGONOMETRY

Rectangle A = area
A =bh C = circumference
Triangle V = volume
_1 bh S = surface area
-2 b = base
Circle ) . h = height
A=mr € = length
C = 2nr w = width
Parallelepiped r = radius .
V = éwh
Cylinder )
V=mnrg
S = 2rr€ + 2nr’
Sphere
4 3
= §' nr
S = 4nr?
Right Triangle
a’+ bt =t
C
sin 8 = % 5 902 a
cos 8 = é b
} c
a
tan 6 = 'b-
CALCULUS
4 _df du
dr  du dx .
_G_l_ n, _ n-1
. x)=nx
d «x _.x
o e)=¢€
d 1
Znx =7

d% (sin x) = Sos x

'dﬁ-x(cos X) = —sin x
n, _ 1 n+1

Jx dx-"+ 1"

Iexdx=ex

Ié=ln lxl
x

J cos x dx = sin x

fsinxdx =-cosx

/3



