GCE A LEVEL -

~—
WA A420U10-A420U30-1A

wjec

Data Booklet

NEW

i

I illlllllélll;_\!lﬂ!}lgﬂ\g!l!!llI!IIIIIIIII e d U q O S
CbOC PHYSICS - A level components 1 -3

Part of WJEC

A clean copy of this booklet should be issued to candidates for their use during each A level

Physics examination.

Centres are asked to issue this booklet to candidates at the start of the course to enable them
to become familiar with its contents and layout.

Values and Conversions

Avogadro constant
Fundamental electronic
Mass of an electron
Molar gas constant

Acceleration due to gravity at sea level
Gravitational field strength at sea level
Universal constant of gravitation

Planck constant
Boltzmann constant
Speed of light in vacuo

Permittivity of free space
Permeability of free space

Stefan constant
Wien constant
Hubble constant

T/IK= 6/°C + 27315

= 602 x 10® mol™’

charge

= 160 x107°C

= 911 x 10 kg

= 9-81ms™
= 9:81 Nkg™

= 667 x 107" Nm kg™

= 663 x 10 Js
= 1:38 x 1072 JK
= 300 x10°ms™
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R = 831Jmol'K™
g
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& = 885x10"Fm™
o = 4m x107"Hm™

o = 567 x10°°Wm2K™*
W = 290x% 107 mK
H, = 220 x 107"%s™

1 parsec = 3.09 x 10" m

1u =166 x 107% kg
1eV =160 % 107"J

1 9 -1
—4n€0 =9.0x10"F 'm

= 431 MV = A3 I MeV /et

@ WIEC CBAC L,

JO*(S17-A420U10-14)

A4200101A

(0]



N

, UW\T ”_[Ql 1 IE t \“.,'
o= T ) yloc LT e e, M= mleh,
e ling

."\L’T’ mags of

0 el < = 'l-(—\)}

| © Vet £ . mess of ¢

abselule watetul, ~ mage/s o reselulio- ) Ve T T R M= ne. pacticles
S S < fv\ !erﬂ ’

K = E.Cli'-:n;c,. fanc|

L

Nz No. mel®y R=molog (a5 (pastant

~ ' — i1 Vi B Ik
entl —_m T=2xn |+ [ 5 A :
t._ow-tfm p= 7 g | = =

| |
\ v=u+at pV = nRT and pV = NkT
e a 2
«\—%fi”‘”)f p=-é~pc =%%mc
o 142 - it al® M
X =ul+at Or Vf /_7 M/kg—w
2 _,2 . _ _lotal mass
S "= molar mass
. _ R
Y F =ma A—N_x;
: 3
YE/ =+
p=ny u =%J‘.’RT= %NkT |< 7 z
W=2EF [ - pecos W = pAV
I” Ft AE = mghh AU=0Q=W = Lout odded 1o = urk dow by
- AP | E= -é—kxz - ' FX 0 = mcAB
E= —]2—mv2 I = %l_? Co..,fonen"(
Fx = %mv2 L 1 = nAve z
2 2
p=W A R=7 E=V@
i _ useful energy transfer 0 e i PP
efficiency = folaleneray Inpat % 100% P=IV=I"R= =
_8 iy Ta sentd
L‘— 91/ w= ? R = A P
72 b= i__‘;_R’ \/«
v=or = Tf V=E-I ot
= ; \/ = (L2 v
V
2 v vV DL.‘T}_ R t
o =4arr = =2 2 or =
5’ g e r P101a1|: Vm otal )
T 2
= =2 ,
a=- C 7
7
my~ _ EnA
F== i
%
F = mw*r E= d
a=-'x U:EIQV = ':.:CVZ
=t
x = Acos(wt + €) Q:QO(I—e RC] CHARGING
2n -t I A
wzlry T="% Q=0¢ R:_~ . Uichare e =
v = —Awsin(wt + £) G = —,f'\u}‘cos(Wt ' é\ F=kx
T = 275\/% ( L 2 1 ;“EA - T‘_’_ ) o= % :
" dafad g2 (L= 2 kx'e weee caac Lig (A420U10-14)
|rd = 180 F i

Tr ‘:.-C- - ,{'” -‘;Ml

Lhlz £ W= kA 2 Sy, S mAu



(G3% difpest fon 2niind

&
= tim b jn“, [‘»'J factor ‘fj
P 3 R C ((nfﬁ.ﬂ'{'e; \)
&_ - L E = drffe uades T - (4] (\C =
\Vs = ‘
_ A _ &
E= T n v
i g _ Y— Lﬂ QU B - "JL__’_-i"\_ - — {;:: = 'y
=2 rER= F-EPSFD Au=ny |
W = %F\' = '; ka* (Mt widtr F=%) n sin, = n,siné, ':uf e
=7 Ia Q‘% nsinf,. = n, L= Nhi
ne, 2 i : 7 pmr
M M" 3 < L= ;\\i » N /
F=1 :.:, = Ek — hf -0 Ef)i“ﬁ I"_l —5‘ E'.l‘-nu-r e \J_r,;uu
|
Photaa Presst e
0 _h J ] =
= 4»3'!:!,'5'ﬂ ,_3‘ 7= i /\ f«_«.,u.u ‘P X ;
2’ = G_{\!’/{ A = )&J\f (f‘it: £ty CoAStan T KAz AwlPy = “Klrtn‘t(‘ r\{-
e )
__1 9 _ R -=duta
I/E = 47‘[50 > N NGE’ .r:j.b-.ﬂi\
y?‘r
1 ngz TP e
Pl A=A A Xo
N
— *¥p
|74 =,@ N -
g r 2 5.
GM,M A4,
= e A=— 2
PE = e 2X <=
In2 = A E To s hime hken bo | x
W =gAV, A=T Azl % pail by & fock |7 a =
| % T'-".IL of U
— i
E S - leptons quarks
W ; electron
; | A === article | electron : u down
= L mex T P — neutrino P
Tr = - symbol) | @) | "N W | @
kv r P =AcT e
charge ) 1
A_A =M = A_I ((,) -1 0 +§ u.g
| A "¢ ¥ —
lepton 1 1 0 0
V= ]{UD Um'v-é e qaf 2 s‘“' number
S 3R 2
kegler s Laa/y | _ =y = el
_—:,75_“.&“_,. | R, = 8nG E=me
T A fugpt M, . ( o otat cormiinti fonduties)
e Tiete3 n= M +M, & F = Bllsin@ { Cw g AR
T=2n ———ﬂd"— F:qusin@ NN e lowge )
- G(M1+M2) 10 \» 7t |
Compo aert T ik ,5;=_*“0"r Ve = ET
‘ - | J 2na ' g nk
\-) | r
o= f2 B=unl (&7 goleapia (e,qf'.'?)
A v
= iDl ® = ABcos6
| dsing = ni flux linkage - @ M
|
Loastanit. rafs tfAreat = |dz -4 1 & WJEC CBAC Ltd, (A420U10-14) “Ilr' - g I.V Turn over., {,.,-, :‘fc
= A IA . { i 3\ f N 4+
- ‘ = i\ A | : A(‘ ¢’) ‘dj!'?r-‘ % _(.ji. ] Ve = f{.)/\'BA S (l'u%
Aefmeting = 02 (a13)9 AT st ! )



OPTION A
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OPTION C
Fit = nmv—nmu T=1It
‘ o Relative speed after collision L = Té
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Mathematical Information

Multiple Prefix Symbol Multiple Prefix Symbol
10778 atto a 10° kilo k
10~15 femto f 108 mega M
16-18 pico p 10° giga G
109 nano n 102 tera T
10~% micro u 10%° peta P
1073 milli m 108 exa E
102 centi c 102 zetta Z

Areas and Volumes

2
_md

Area of acircle=ms2 =
4

Area of a triangle = ;— base x height

Solid Surface area Volume
rectangular block 2(h+ hb + Ib) lbh
cylinder 2y (r+h) wilh
sphere 4772 2

Trigonometry
P
g
=
R Q

9= PQ o= IR _ PQ  sing_

sinf = PR’ cosf= PR’ tanf = QR' cos6 tand

Logarithms (A2 only)
[Unless otherwise specified 'log’ can be log, (i.e. In) or log,;.]

log (ab) = loga + logh

logx* = nlogx

log,2 = In2 = 0-693
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PR2 = PQ2 + QR2

log (%): loga—logh

log, ek = Ineke = kx
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