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CHEM EXAM 2

Physical constants

F=96500C mol '

R=831JK mol

1 atm = 101 325 Pa =760 mmHg
0°C=273 K

Molar volume at STP =22.4 L molfl

Avogadro constant = 6.02 x 10* mol_1

The electrochemical series

Fa(g) +2e — 2F (aq)

H,0,(aq) + 2H'(aq) + 2¢” — 2H,0(])
Au'(aq) +e — Au(s)

Cly(g) + 2¢” > 2ClI(aq)

0,(g) + 4H'(aq) + 4e” — 2H,0(1)
Bry(1) + 2" — 2Br (aq)

Ag'(aq) +e — Ag(s)

Fe’'(aq) + ¢ — Fe*'(aq)

L(s) +2¢ > 2l (aq)

0,(g) + 2H,0(l) + 4¢” — 40H (aq)
Cu*'(aq) +2e" — Cu(s)

S(s) + 2H'(aq) + 2" — H,S(g)
2H"(aq) + 2e” — Hy(g)

Pb*(aq) + 2¢” — Pb(s)

Sn*'(aq) + 2e” — Sn(s)

Ni*'(aq) + 2e” — Ni(s)

Co*"(aq) + 2e” — Co(s)

Fe*'(aq) + 2¢” — Fe(s)

Zn*'(aq) + 2¢” — Zn(s)

2H,0(1) + 2" — Hy(g) + 20H (aq)
Mn*(aq) + 2¢” — Mn(s)

Al (aq) + 3¢ — Al(s)

Mg*'(aq) +2¢” — Mg(s)

Na'(aq) + ¢ — Na(s)

Ca*'(aq) + 2¢” — Ca(s)

K'(aq) + e — K(s)

Li'(aq) + e — Li(s)

Ideal gas equation
pV=nRT

E° in volt
+2.87
+1.77
+1.68
+1.36
+1.23
+1.09
+0.80
+0.77
+0.54
+0.40
+0.34
+0.14
0.00
-0.13
-0.14
-0.23
-0.28
—-0.44
—-0.76
—-0.83
-1.03
-1.67
-2.34
-2.71
-2.87
-2.93
-3.02
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PHYS EXAM 2 2

| | LAk
1 velocity; acceleration o it
v=u+at
X =ut+ %at2
2 equations for constant acceleration s 9
v =u" +2ax
x= %(v +u)t
3 Newton’s second law F=ma
2 2
4 circular motion a=2_ = arr
r T2
5 Hooke’s law F=—kx
6 elastic potential energy %kx 2
7 gravitational potential energy near the moh
surface of the Earth &
8 kinetic energy %mv2
9 torque r=Fr
MM
10 Newton’s law of universal gravitation F=G 12 2
,
11 gravitational field g= Mz
,
12 stress F
o= —
A
13 strain = ﬁ
L
stress
14 Young’s modulus E=——o07
strain
15 electric force on charged particle F=qE
in an electric field
16 electric field between charged plates £ 14
d
17 energy change of charged particle moving AE, = qV
between charged plates
18 photoelectric effect Efmax =W —W
19 photon energy hf
20 photon momentum p= %
. h
21 de Broglie wavelength A=—
p
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3 PHYS EXAM 2

Gravitational field strength at the surface of Earth g = 98Nkg'

Universal gravitational constant G = 667x10" Nm*kg?
Mass of Earth Mz = 598 x10"kg

Radius of Earth Re = 637x10°m

Mass of the Sun Mgy = 2.0 x 10%° kg

Mass of the electron mg = 9.1x10°" kg

Charge on the electron e = 16x10"C

Planck’s constant h = 663x10°*Js

h = 414x10%eVs

Speed of light c = 30x10ms"

Prefixes/Units
m=milli =107
4=micro=10"°

n=nano= 10"

k =kilo =10’
M = mega = 10°
G = giga =10’

tonne = 10° kg

END OF DATA SHEET
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PHYSICS EXAM 2

1 photoelectric effect Epax =H —W
2 photon energy E=hf
h
3 photon momentum p= 7
. h
4 de Broglie wavelength A= ;
5 resistors in series R =R, +R,
6 i i llel R + L
resistors in paralle R R R
7 magnetic force F=IIB
.. . AD
8 electromagnetic induction emf:e=—N v flux: @ = BA
: i _ N
9 transformer action — =
, N
-1 1 -1 1
10 AC voltage and current Vams = EVpeak RMS = E peak
11 voltage; power V=RI P=VI
12 transmission losses Virop = liine Riine P = I%ine Ryjipe
13 mass of the electron me=9.1 x 107" kg
14 charge on the electron e=16%x10"C
h=6.63x10"7s
15 Planck’s constant 15
h=4.14x10""eVs
16 speed of light c=30x10"ms"

Detailed study 3.1 — Synchrotron and applications

17

energy transformations for electrons in an

1

electron gun (<100 keV) Em vi=eV
18 radius of electron beam r=p/qB
19 force applied to an electron beam F=qvB
20 Bragg’s Law ni = 2dsingd
21 electric field between charged plates E= ;




Detailed study 3.2 — Photonics

3 PHYSICS EXAM 2

22 band gap energy

23 Snell’s Law

nysmi=n,smr

24 acceptance angle 6, =sin"" (nlz - n22)

25 numerical aperture NA =sin 6,
Detailed study 3.3: —Recording and reproducing sound

26 speed, frequency and wavelength v=f2

27 intensity and levels

sound intensity level

0

where 1, = 1.0 x 102 Wm™

Prefixes/Units
p = pico = 1012
n=nano= 10"
M= micro = 10°°

m=milli=10"

k =kilo = 10°
M =mega = 10°
G=giga= 10°

t = tonne = 10° kg

END OF DATA SHEET
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FURMATHEX 1 & 2 2

Further Mathematics Formulas

Business-related mathematics

. . PrT
simple interest: 1=
100
compound interest: A=PR" where R=1+——
100
. : . 2
hire purchase: effective rate of interest = _nl x flat rate
n+

n_
A=PR”—M, where R=1+——

annuities: R_1 100

Geometry and trigonometry

. 1, .
area of a triangle: Ebc sin 4
area of a circle: wr?
4 3
volume of a sphere: 577 r
|
volume of a cone: gﬂ r°h
Pythagoras’ theorem: A =d + b
. a b c
sine rule:

sin4 sinB sinC

cosine rule: A =d +b>—2abcosC

Graphs and relations

Straight line graphs
gradient: m=22"N
X2 =X
equation: y=y=m(x-x) gradient-point form
y=mx+c gradient-intercept form
Y= _Ja— N

== two-point form
X=X  Xy—X
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Number patterns and applications

arithmetic series:

geometric series:

infinite geometric series:

linear difference equations:

FURMATHEX 1 & 2

at(@td)t..+(@+n-1)d) = g[2a+(n—l)d]:§(a+l)

a(l-r")
—r

atar+arr+.. +a' = 1 r£l
—r

a
atar+art+a’+ ... = 1—,|V|<1
-r

(@' -1

,azl
a—1

_ _ n-1
t=at_ +b=a 4+b

(@" -1

a—1

Zanto +b

Networks and decision mathematics

Euler’s formula:

Statistics

seasonal index:

vtf=e+2

. actual figure
seasonal index = gu

deseasonalised figure

END OF FORMULA SHEET
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MATH METH

Mathematical Methods Formulas

Mensuration
1
area of a trapezium: %(a +b)h volume of a pyramid: gAh
4
curved surface area of a cylinder: 27rh volume of a sphere: gmﬁ
1, .
volume of a cylinder: nr*h area of a triangle: Ebc sin 4
volume of a cone: %ﬂrzh
Calculus
i(xn)znxn_1 J.xndszx"H +c,n#—1
dx n+1
%(ew‘)zae“x J‘e“"dxzéew‘+c
i(loge(x)):l Jldleoge(x)+c,forx>0
dx X X
d, . . 1
—(sin(ax))=a cos(ax) J.sm(ax)dx =——cos(ax)+c
dx a
4 (cos(ax))=—a sin(ax) Jcos(ax)dx -1 sin(ax) + ¢
dx a
4 (tan(ax))= = a sec?(ax)
dx cos? (ax)
Jdu_ dv
product rule: i(uv) =u il + v@ quotient rule: Afu)_ _dx _dr
dx dx  dx dx\ v V2
chain rule: A _dydu approximation:  f(x+h)= f(x)+hf’(x)
' dx  du dx '
Statistics and Probability
Pr(4)=1-Pr(4") Pr(4 U B) = Pr(4) + Pr(B) — Pr(4 N B)
Pr(4nB)
Pr(4|B) = ——————
Pr(B)
mean: 1=EWX) variance: var(X) = o’ = E((X- ,u)z) = E(XZ) - ,uz
Discrete distributions
Pr(X=x) mean variance
2 2
0" =2 (x— ) p(x)
general p(x) U=2 x p(x)
=X p(x) — o
binomial "C.p'(1-p)" np np(1 —p)
N » be NPc D D(_D\(N-n
ergeometric —_— n— —|1-—
ypete Ne, N N N\ N-1
Continuous distributions
. C . 2 X - H . C .
normal If X is distributed N(u, 0°) and Z = , then Z is distributed N(O, 1).




Table 1 Normal distribution — cdf

MATH METH

X 0 1 2 3 4 5 6 7 8 9 12 3 45 6 7 89
0.0 .5000 .5040 .5080 .5120 .5160 .5199 5239 .5279 .5319 .5359 4 812 16 20 24 28 32 36
0.1 5398 .5438 .5478 5517 5557 5596 .5636 .5675 .5714 .5753 4 812 16 20 24 28 32 35
0.2 5793 .5832 .5871 5910 .5948 5987 .6026 .6064 .6103 .6141 4 8121519 23 27 31 35
0.3 6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517 4 8 11 1519 23 26 30 34
0.4 .6554 6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879 4 7 1114 18 22 25 29 32
0.5 6915 6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224 3 71014 17 21 24 27 31
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 .7549 3 610 13 16 19 23 26 29
0.7 .7580 .7611 .7642 7673 .7703 .7734 7764 7793 7823 .7852 3 6 9121518 21 24 27
0.8 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 3 6 8111417 19 22 25
0.9 .81569 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 3 5 81013 1518 20 23
1.0 .8413 .8438 .8461 .8485 8508 .8531 .8554 .8577 .8599 .8621 2 5 7 91214 16 18 21
1.1 .8643 .8665 .8686 .8708 .8729 .8749 8770 .8790 .8810 .8830 2 4 6 8101214 16 19
1.2 .8849 .8869 .8888 .8907 .8925 .8944 8962 .8980 .8997 .9015 2 46 7 91131516
1.3 9032 .9049 9066 .9082 .9099 9115 9131 .9147 9162 .9177 2 3 56 810 1113 14
1.4 9192 9207 .9222 .9236 .9251 9265 .9279 .9292 9306 .9319 13 4 6 7 810 11 13
1.5 9332 .9345 9357 9370 .9382 .9394 9406 .9418 9429 .9441 12 4 5 6 7 810 1
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 .9545 12 3 45 6 7 89
1.7 9554 9564 9573 9582 9591 9599 9608 .9616 .9625 .9633 12 3 3 456 7 8
1.8 9641 9649 9656 .9664 .9671 9678 9686 .9693 .9699 .9706 112 3 4 4 5 6 6
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 .9767 112 2 3 4 4 5 5
2.0 9772 9778 9783 9788 .9793 .9798 .9803 .9808 .9812 .9817 011 2 2 3 3 4 4
2.1 9821 .9826 .9830 .9834 .9838 .9842 9846 .9850 .9854 .9857 0112 2 2 3 3 4
22 9861 .9864 .9868 .9871 9875 9878 .9881 .9884 .9887 .9890 011122233
23 9893 .9896 .9898 9901 .9904 .9906 .9909 9911 9913 .9916 o1111 22 2 2
24 9918 9920 .9922 .9925 9927 9929 9931 9932 9934 .9936 oo01111 122
25 9938 .9940 .9941 .9943 9945 9946 .9948 9949 9951 9952 000111111
26 9953 9955 9956 .9957 9959 9960 .9961 .9962 .9963 .9964 000011111
2.7 9965 9966 .9967 .9968 .9969 9970 9971 .9972 9973 .9974 000O0OO0O1TI1T11
2.8 9974 9975 9976 9977 9977 9978 9979 9979 .9980 .9981 00O0O0OOOTO0O™"1T1
29 9981 9982 .9982 .9983 .9984 9984 9985 9985 .9986 .9986 0 0O0OOOOO OGO
3.0 9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990 0 00O0OOOG OO OO
3.1 9990 .9991 .9991 .9991 .9992 9992 .9992 .9992 9993 .9993 0 00O0OOOGOODO
3.2 9993 .9993 .9994 9994 9994 9994 9994 9995 9995 .9995 0 00O0OOO OO OO
3.3 9995 9995 0995 9996 .9996 .9996 9996 .9996 9996 .9997 0 0O0O0OOOODPO
3.4 9997 9997 9997 9997 9997 9997 9997 9997 9997 .9998 0 0O0OOOOO OO
3.5 9998 9998 9998 9998 9998 9998 9998 9998 .9998 .9998 00O0O0OOOOO OO
3.6 9998 .9998 .9999 .9999 9999 9999 9999 .9999 9999 .9999 0 00O0OOOOO OO
3.7 9999 9999 .9999 9999 9999 9999 9999 .9999 9999 .9999 0 00O0OOOG OO OO
3.8 9999 9999 .9999 9999 9999 9999 9999 .9999 9999 .9999 0 00O0OOO OO OO
3.9 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 000O0OOGOO OO

END OF FORMULA SHEET
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MATH METH (CAS) PILOT STUDY

2

Mathematical Methods CAS Formulas

Mensuration
1
area of a trapezium: %(a +b)h volume of a pyramid: EAh
4
curved surface area of a cylinder:  2zvh volume of a sphere: g” r
1, .
volume of a cylinder: mrh area of a triangle: Ebc sin 4
volume of a cone: %ﬂrzh
Calculus
i(x")znx’“l J‘xndszan +c,n#-1
dx n+1
d ax \ _ ax ax _ 1 ax
E(e )—ae Ie dx—ae +c
d 1 1
E(loge(x))=; f;dleoge|x|+c
. 1
%(sin(ax)) =a cos(ax) fsm(ax)dx =——cos(ax) +c
1.
%(cos(ax))= — a sin(ax) fcos(ax)dx =—sin(ax) +c
—(tan(ax))=— = a sec’ (ax) product rule:  —(uv)= uﬂ + vﬂ
cos” (ax) d dx
L , . dy dydu
approximation:  f(x+#4)= f(x)+hf(x) chainrule: —=—-"—
dx  du dx
du  dv
1 b Y Ve Y
average value: —'[ f(x)dx quotient rule: —(—)= %
b—a’a \ v v
Probability
Pr(4)=1-Pr(4") Pr(4 U B) = Pr(4) + Pr(B) — Pr(4 N B)
Pr(4|B Pr(4n B) iti i S =T"xS
r(A|B) = Pr(B) transition matrices: L= T XS,
mean: u=EWX) variance: var(X) = o’ = E((X- ,u)2) = E(Xz) - ,u2
Discrete distributions
Pr(X=x) mean variance
2 2
0" =2 (x—p)" p(x)
general p) =2 x p(x)
=¥ Xp) — 4
binomial "C.p'(1-p)" np np(l —p)
. » be N-Pc D D(,_D\(N=n
ergeometric n— Z1=-=
YPeE Ne, N N N ) N-1
Continuous distributions
Pr(a <X <b) mean variance
b } o? =" (x—w’ f(x)dx
general L f(x)dx u= J_ x f(x)dx
= [ X f()dx -’
; f ot 2 X - H e . 1 1,2
normal | If Xis distributed N(u, 6°) and Z = , then Z is distributed N(0, 1), f(z) = e?
o \N2m
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Table 1 Normal distribution — cdf

MATH METH (CAS) PILOT STUDY

X 0 1 2 3 4 5 6 7 8 9 12 3 456 7 89
0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359 4 812 16 20 24 28 32 36
0.1 5398 5438 5478 .5517 .5557 5596 .5636 .5675 .5714 5753 4 812 16 20 24 28 32 35
0.2 5793 5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141 4 8121519 23 27 31 35
0.3 6179 6217 6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517 4 8 11 1519 23 26 30 34
0.4 .6554 6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879 4 7 1114 18 22 25 29 32
0.5 .6915 6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224 3 710 14 17 21 24 27 31
0.6 7257 7291 7324 7357 7389 7422 7454 7486 .7517 .7549 3 610 13 16 19 23 26 29
0.7 7580 .7611 .7642 .7673 7703 7734 7764 7793 .7823 .7852 3 6 9121518 21 24 27
0.8 7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 3 6 8111417 19 22 25
0.9 .8159 8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 3 5 81013 1518 20 23
1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621 2 5 7 91214 16 18 21
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830 2 4 6 8101214 16 19
1.2 .8849 .8869 .8888 .8907 .8925 .8944 8962 .8980 .8997 .9015 2 46 7 91131516
1.3 9032 9049 9066 .9082 .9099 9115 9131 .9147 9162 .9177 2 3 56 810 1113 14
1.4 9192 9207 .9222 9236 .9251 .9265 .9279 .9292 9306 .9319 1 3 4 6 7 810 1113
1.5 9332 .9345 9357 9370 .9382 9394 .9406 .9418 .9429 .9441 12 4 5 6 7 810 1
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 .9545 12 3 45 6 7 89
1.7 9554 9564 9573 .9582 .9591 9599 9608 .9616 .9625 .9633 12 3 3 456 7 8
1.8 9641 9649 9656 .9664 .9671 9678 .9686 .9693 .9699 .9706 112 3 4 4 5 6 6
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 .9767 112 2 3 4 4 5 5
2.0 9772 9778 9783 9788 9793 .9798 .9803 .9808 .9812 .9817 011 2 2 3 3 4 4
2.1 9821 .9826 .9830 .9834 .9838 .9842 9846 .9850 .9854 .9857 0112 2 2 3 3 4
22 9861 .9864 .9868 .9871 9875 9878 .9881 .9884 .9887 .9890 011122233
2.3 9893 .9896 .9898 .9901 .9904 9906 .9909 .9911 9913 .9916 o1 11122 2 2
24 9918 9920 .9922 .9925 9927 9929 9931 .9932 .9934 .9936 oo01111 122
25 9938 .9940 .9941 .9943 9945 9946 .9948 9949 9951 .9952 o0o0o0111 111
26 9953 .9955 .9956 .9957 .9959 9960 .9961 .9962 .9963 .9964 000011111
2.7 9965 9966 .9967 .9968 .9969 9970 9971 9972 9973 .9974 0o00O0O0OT1TT1T11
2.8 9974 9975 9976 9977 9977 9978 9979 9979 .9980 .9981 00O0O0OOOTO0O™"1T1
29 9981 9982 .9982 .9983 .9984 9984 9985 9985 .9986 .9986 0 0O0OOOOO OO
3.0 9987 .9987 .9987 .9988 .9988 9989 .9989 .9989 .9990 .9990 0 00O0OOOOODDO
3.1 9990 .9991 .9991 .9991 .9992 9992 .9992 9992 .9993 .9993 0 00O0OOOOODO
3.2 9993 .9993 .9994 9994 9994 9994 9994 9995 9995 .9995 0 00O0OOOGOODO
3.3 9995 9995 .9995 9996 .9996 9996 9996 .9996 9996 .9997 0 00O0OOOOO OO
3.4 9997 9997 9997 9997 .9997 9997 9997 9997 9997 .9998 0 00OOOOO OO
3.5 9998 9998 9998 9998 9998 9998 9998 9998 9998 .9998 0 0O0O0OOOOOTP
3.6 9998 .9998 .9999 9999 9999 9999 .9999 9999 9999 .9999 0 00O0OOOO OO OO
3.7 9999 9999 .9999 9999 9999 9999 9999 9999 9999 .9999 0 00O0OOOOODO
3.8 9999 9999 .9999 9999 9999 9999 9999 9999 9999 .9999 0 00O0OOOODO
3.9 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0 00O0OOOODDO
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SPECMATH

Specialist Mathematics Formulas

Mensuration

area of a trapezium:
curved surface area of a cylinder:

volume of a cylinder:
volume of a cone:
volume of a pyramid:
volume of a sphere:

area of a triangle:

sine rule:

cosine rule:

Coordinate geometry

2
ellipse: (x=7) + (y=F)

a’ b?

2

1

Circular (trigometric) functions
cos(x) + sin’(x) = 1

1+ tan2(x) = secz(x)

sin(x + y) = sin(x) cos(y) + cos(x) sin(y)

cos(x + y) = cos(x) cos(y) — sin(x) sin(y)
tan(x) + tan(y)

gﬂl"zh
1
—Ah
3

inr3

3
lbc sin 4
2

a b c

sin4d sinB sinC

=a’+b*>—2abcos C

hyperbola: - =1

cotz(x) +1= cosecz(x)
sin(x — y) = sin(x) cos(y) — cos(x) sin(y)
cos(x —y) = cos(x) cos(y) + sin(x) sin(y)

tan(x) — tan(y)

tan(x+ y) = tan(x —y) =
(r+) 1—tan(x)tan(y) (=) 1+ tan(x)tan(y)
cos(2x) = cosz(x) - sinz(x) =2 cosz(x) -1=1-2 sinz(x)
2 tan
sin(2x) = 2 sin(x) cos(x) tan(2x) = #
1—tan”(x)
function Sin™! Cos! Tan '
domain -1, 1] -1, 1] R
T T T
-, — 0’ -, —
range [ 25 } [0, 7] ( ) ]

Algebra (Complex numbers)

z=x+yi=r(cos@+isinf)=rcisf

|Z|=\/x2 +y2 =r

2,2, = 1y, cis(0, + 0,)

Z"=7"cis(nf) (de Moivre’s theorem)

—-n<Argz<r

A is(6,-0,)

Z N



Calculus

d
dx
da
dx
dx

(xn ) _ nxn—l

(eax) =qge™

9 (10g,(x))= L
X

d (sin(ax))= acos(ax)
e

(cos(ax))= —asin(ax)

(tan(ax))=a sec? (ax)

—

%(Sin_l (x))=

1-x
d . _ 1
a(cOs 1(x)): —
AL

product rule:

quotient rule:

chain rule:

mid-point rule:

trapezoidal rule:

Euler’s method:

acceleration:

constant (uniform) acceleration:

1
[x"dv=——x""+c,nz-1

n+l

1
Je®dx=—e™ +c¢
a

fldleoge(x)+ c,forx>0
X

[sin(ax)dx = —lcos(ax) +c
a

[ cos(ax)dx = lsin(ax) +c
a

['sec? (ax)dx = ltan(ax) te
a

f—l dx=Sin_1(§J+c,a>O

\/612 —x2

-1
e

| a dx=Tan™"
a’ +x*

d av du
—(uv) =y—tv—
dx dx dx
du dv
Vo——u—

dx

dy _dydu
dx du dx
b

If(x)dxz

a

b

a

Ifﬁ=f(x), X

dx

d’x dv dv d1 ,
a=——=—=y—=—] —V
dit dt dx dx

v=u-+at

(b—a)f(a+b)

t+1 I
S=u —d
2

2

[£(x)de =2 (=a)(1 @)+ £ (3)

2

2

vV =u

o—aandy,=b, thenx

dx=Cos™! (§J+ c,a>0

2+ 2as

n+1

1
s=5 (u+v)

SPECMATH

=x,thand y ., =y +hflx)

TURN OVER
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SPECMATH 4

Vectors in two and three dimensions

r=xi+yj+zk

|£|: \/x2+y2+22 =r

dr
f=—~=@i+@j+%k
~odt dt~ dt~ dt

=

r = =
1 Ly=rrycos 0=xx,+y v, +zz2,

Mechanics

momentum: 13 =mv

equation of motion: R=ma
friction: F<uN

END OF FORMULA SHEET
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SYSTEMS AND TECHNOLOGY

Formulas

distance moved

number of revolutions = —
circumference of roll drum

] driven gear
gearratio= ———— ——
driving gear

torque = force x distance

V=IxR I= R=

Rt=R, +R,
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VCE VET ELECTRONICS

Formulas

Other specific formulas are provided within the paper.





