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ERROR: stackunderflow

OFFENDING COMMAND: ~

STACK:
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ERROR: undefined

OFFENDING COMMAND: f‘~

STACK:
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ERROR: stackunderflow

OFFENDING COMMAND: ~

STACK:



 A 1

� � � �

� � � �

	 
 � �


 � � �

� � � �

� � � �

� � � �

� � �  

! " # $,%&

' ( ) *

+ , - .

/ 0 1 2

A 2

SI 

1018 E 10-18 a

1015 P 10-15 f

1012 T 10-12 p

109 G 10-9 n

106 M 10-6 0

103 k 10-3 m

102 h 10-2 c

101 da 10-1 d



A 3

c 2.9979 × 108 m s-1

e 1.602 × 10-19 C

G 6.673 × 10-11 N m2 kg-2

h 6.626 × 10-34 J s

k 1.381 × 10-23 J K-1

N
A

6.022 × 1023 mol-1

R 8.314 J mol-1 K-1

m
e

9.110 × 10-31 kg

m
n

1.675 × 10-27 kg

m
p

1.673 × 10-27 kg

e/m
e

1.759 × 1011 C/kg

F 9.648 × 104 C/mol

R 1.097 × 107 m-1

a
3

5.292 × 10-11 m

� 5.670 × 10-8 W m-2 K-4

b 2.898 × 10-3 m K

�
3

8.854 × 10-12 C2 N-1 m-2

1/4�%�
0

 8.987 × 109 N m2 C-2

0
3

4� × 10-7 T m A-1

4 1.257 × 10-6 Wb A-1m-1

J 4.186 J cal-1

1 atm 1.013 × 105 Pa

0 K –273.15 °C

1 eV 1.602 × 10-19 J

1 u 1.661 × 10-27 kg

mc2 0.511 MeV

1u u c2 931.5 MeV

0°C V 22.4 L mol-1

9.78049 m s-2



A 4

1 km = 0.6215 mi �%rad = 180
°

1mi = 1.609 km 1 rad = 57.30
°

1m = 1.0936 yd = 3.281 ft = 39.37 in 1
° 
= 1.745 × 10

–2
 rad

1 in = 2.54 cm 1 rev min
–1

 = 0.1047 rad s
–1

1 ft = 12 in = 30.48 cm 1 rad s
–1

 = 9.549 rev min
–1

1 yd = 3ft = 91.44 cm

1 (light year)  = 1 ly = 9.461 × 10
15

m 1 kg = 1000 g

1 A° = 0.1nm 1 (tonne) = 1000 kg = 1 Mg

1 u = 1.6606 × 10
–27

 kg

1 m2 = 104 cm2 1 kg = 6.022 × 1026 u

1km
2
 = 0.3861 mi

2
 = 247.1  (acres) 1 (slug) = 14.59 kg

1 in2= 6.4516 cm2 1 kg = 6.852 × 10–2 (slug)

1ft
2
= 9.29 × 10

-2
m

2
1 u = 931.50 MeV/c

2

1 m2= 10.76 ft2

1  (acre) = 43,560 ft
2

1 g cm
–3

 = 1000 kg m
–3

 = 1 kg L
–1

1 mi
2
= 460 (acres)  = 2.590 km

2

1 N = 0.2248 lbf = 105 dyn

1m3= 106cm3 1 lbf = 4.4482 N

1 L = 1000 cm3 = 10-3 m3 1 kgf = 2.2046 lbf

1 gal = 3.786 L

1 gal = 4 qt = 8 pt = 128 oz = 231 in
3

1 h = 60 min = 3.6 ks

1 in
3
 = 16.39 cm

3
1 d = 24 h = 1440 min = 86.4 ks

1ft
3
 = 1728 in

3
 = 28.32 L = 2.832 × 10

4 
cm

3
1y = 365.24 d = 31.56 Ms

1 km h–1 = 0.2778 m s–1 = 0.6215 mi h–1 1 Pa = 1 N m–2

1mi h
–1

 = 0.4470 m s
–1

 = 1.609 km h
–1

1 bar = 100 kPa

1mi h–1 = 1.467 ft s–1 1 atm = 101.325 kPa = 1.01325 bar

1atm =  14.7 lbf/in
2
 = 760 mm Hg

1 G = 10
–4 

T          =  29.9 in Hg = 33.8 ft  H2O

1 T = 1 Wb m–2 = 104 G 1 lbf in–2 = 6.895 kPa



1 torr = 1mm Hg = 133.32 Pa

1 kW h = 3.6 MJ 1  (horse power, hp) = 550 ft lbf/s

1 cal = 4.186 J = 745.7 W

1ft lbf = 1.356 J = 1.286 × 10
–3
Btu 1 Btu min

–1
 = 17.58 W

1 L atm = 101.325 J 1 W = 1.341 × 10
–3
  hp

1 L atm = 24.217 cal        =  0.7376 ft lbf/s

1 Btu = 778 ft lb = 252 cal = 1054.35 J

1 eV = 1.602 × 10
–19
J 1 W m

–1 
K

–1
 = 6.938 Btu in/hft

2 o
F

1 u c
2
 = 931.50 MeV 1 Btu in/hft

2 o
F = 0.1441 W/m K

1 erg = 10
–7
J

A 5

= 2� = �%r2

= 4�r2 = 
34

π 
3
r

r h

= 2 �r2 + 2� rh; = �r2h

a h =
1

2

ax2 + bx + c = 0 x =

a2 + b2 = c2

A 5.1

A, B, C 

a, b, c

 A + B + C = 180°

c

C

b

B

a

A sinsinsin
55

c
2
 = a

2 
+ b

2
 – 2ab  cos C

D = A + C

 A 5.2

-

-

A 5.3
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<

=

>

?

< x > x
av
, x

sin (90º –%� ) = cos �

cos (90º – � ) = sin �

sin �%/ cos � = tan �

sin
2 � + cos2 � =1

sec2 � – tan2 �%= 1

cosec2 � – cot2 �  = 1

sin2 � = 2 sin � cos �

cos2 � = cos2 �%– sin2 �% = 2cos2 �%–1

            = 1– 2 sin2 �

sin(� ± � ) = sin � cos � ± cos � sin �

cos (� ± � ) = cos � cos � �  sin � sin �

tan (� ± � ) 

sin � ± sin �

cos � + cos �

cos � – cos �

2 3

xe 1 .......
2 ! 3 !

x x
x� � � � �

i, j k x -, y- z-

� � � � � �i i  j j k k ,  i j  j k k i

� � � � � �i i  j j k k ,  i j k, j k i, k i j

a x-, y- z- a
x
,

a a
z

=a i + j + k

a, b c

a, b c

a × (b + c) = (a × b) + (a × c)

(sa) × b = a × (sb) = s(a × b) s

a b



a @@@@ b = b @@@@ a = a
x
 b
x
 + a

y
 b
y
 + a

z
 b
z
 = ab cos �

|a × b | = ab sin �
a . (b × c) = b. (c × a) = c. (a × b)

a × (b × c) = (a . c) b - (a . b) c

SI SI

                                      SI

m2

m3

m/s  m s–1

rad/s  rad s–1

m/s2  m s–2

rad/s2  rad s–2

m–1

kg/m3  kg m–3

A/m2  A m–2

A/m  A m–1

mol/m3  mol m–3

m3/kg  m3 kg–1

cd/m2  cd m–2

m2/s  m2 s–1

kg m/s  kg m s–1

kg m2

m

K–1

m3/s m3 s–1



SI 

SI

SI

Hz — s–1

N — kg m/s2  

kg m s–2

Pa N/m2  N m–2 kg m–1s–2 

kg/s2m

J N m kg m2/s2

kg m2 s–2

W J/s J s–1 kg m2/s3

kg m2s–3

C — A s

V W/A W A–1 kg m2/s3A 

kg m2s–3A–1

F C/V C V–1 A2s4/kg m2

kg–1 m–2s4A2

1 V/A   VA–1 kg m2/s3A2

kg m2 s–3A–2

S A/V  VA–1 s3A2/kg m2

kg–1m–2 s3 A2

Wb V s  (J/A  JA–1) kg m2/s2A 

kg m2 s–2A–1

T Wb/m2 Wb m–2 kg/s2A 

kg s–2A–1

H Wb /A Wb A–1 kg m2/s2A2

kg m2 s–2 A–2

lm — cd/sr cd sr–1

lx lm/m2 lm m–2 cd/sr m2

m–2 cd sr–1

Bq — s–1

Gy J/kg J kg–1 m2/s2 m2 s–2



SI SI

SI

SI 

J T–1 m2 A

C m m A s

Pl Pa s kg m–1 s–1

 N s m–2

Nm kg m2 s–1

N/m N m–1 kg s–2

W/m2 kg s–3

J/K kg m2 s–2 K–1

J/kg K m2 s–2 K–1

J/kg  J kg–1 m2 s–2

W/sr  W sr–1 kg m2 s–3 sr–1

W/m K W m–1K–1 kg m s–3 K–1

J/m3 J m–3 kg m–1 s–2

V/m V m–1 kg m s3A–1

C/m3 C m–3 m–3 s A

C/m2 C m–2 m–2 s A

F/m F m–1 kg–1m–3 s4A2

H/m H m–1 kg m s–2 A–2

J/mol J mol–1 kg m2 s–2 mol–1

J s kg m2 s–1

J/mol K J mol–1K–1 kg m2 s–2 K–1 mol–1

C/kg –1 kg–1 s A

X- 
 - Gy/s Gy s–1 m2 s–3

Pa–1 kg–1 m s2

N/m2 N m–2 kg m–1 s–2

Pa/m N m–3 kg m–2 s–2

J/kg –1  ; m2 s–2

N m/kg  N m kg–1

Pa m3 N m kg m2 s–2

N s kg m s–1

Nm s kg m2 s–1

1 m kg m3 s–3 A–2

J/m2 J m–2  ; kg s–2

N/m  N m–1



A 7

�

� p.e.

�

�

�

(.)

Ca, C, H, He, U,

�

U-235 235 92 

U

�

A 8

SI SI 

�

�

kg, m, s, cd 

('metre')  'm' ("day")  d, ('atmospheric

pressure')  atm, ('hertz') Hz ('weber') Wb, ('joule')

J, ('ampere')  A, ('volt') V, 

L, (litre)  

1 l 



�

25 (centimetres) 25 cm 

25 cms 25 cm. 25 cms., 

� (solidus) (/) 

m/s2 m s–2 m s–2 m/s/s 

1 Pl = 1 N s m–2 = 1 N s/m2 = 1 kg/s m = 1 kg m–1s–1 1 kg/m/s 

J/K mol J K–1 mol–1 J/K/mol 

�

(1 MW = 106W); (1 ns = 10–9s);

(1 cm = 10 –2m); (1 pF = 10–12F);

(1 km = 103m); (1 0s = 10–6s);

(1 mV = 10–3 V); (1 GHz = 109 Hz);

(1 kWh) = 103 Wh = 3.6 MJ = 3.6 × 106 J);

(1 0A = 10–6 A); (1 0m = 10-6 m)

(1Å = 0.1 nm = 10–10 m); 

10–6 m 1 

('fermi') 10–15 m 

(barn)

10–28 m2

"micrometre" 

'micrometre' "micrometer"

SI (cm, km, 0m, 0s, ns) 

�

cm3 (cm)3 = (0.01 m)3 = (10-2 m)3 = 10-6 m3, 0.01 m3 10-2 m3 1 c m3 c 

m3

mA2 (mA)2 = (0.001 A)2 = (10-3 A)2 = 10–6A2,  0.001 A2 mA2

1 cm–1 = (10–2 m)–1 = 102 m–1 1 cm–1 10–2 m–1

1 0s–1 (10–6 s)–1 = 106 s–1, 1 × 10-6 s–1



1 km3 (km)2 = (103 m)2 = 106 m2, 103 m2

1 mm2 (mm)2 = (10–3 m)2 = 10–6 m2 10-3 m2

�

103/m3 1000/m3 1000 m–3 k/m3 k m–3

106/m3 10,00,000/m3 10,00,000 m–3 M/m3 M m–3

�

m s–1 m s–1 m s 

s 

m s–1 m s m 

s

ms 

mS–1 m S m 

S S (siemens) mS 

C m C m C m 

�

10–9 m = 1 nm 1 m0m 

10–6 m = 1 0m 1 mmm 

10–12 F = 1 pF 1 00F 

109 W = 1 GW 1 kMW

�

J/mol K J mol-1 K-1 joule/mole K J/mol

kelvin J/mole K, 

J/T JT–1 joule/T J per tesla J/tesla, 

N m s newton m second N m second N metre

s newton metre s 

J/kg K J kg-1 K-1 J/kilog K 

joule/kg K J/kg kelvin K 



�



ERROR: stackunderflow

OFFENDING COMMAND: ~

STACK:
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