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In potentiometer experiment, null point is obtained at a particular point for a cell on
potentiometer wire x cm long. If the length of the potentiometer wire is increased without
changing the cell, the balancing length will (Driving source is not changed)

A) increase B) decrease C) not change D) becomes zero

An iron rod is placed parallel to magnetic field of intensity 2000 A/m . The magnetic flux
through the rod is 6 x 10~4Whb and its cross-sectional area is 3 cm2. The magnetic permeability

of the rod in WP A_mis
A) 101 B) 102 C) 1073 D) 104

_ 020 : :
. Alternating current of peak value %_ ampere flows through the primary coil of the
T[]

transformer. The coefficient of mutual inductance between primary and secondary coil is
1 henry. The peak e.m.f. induced in secondary coil is

(Frequency of a.c. = 50 Hz)

A) 100V B) 200V C) 300V D) 400 V

. Anelectron of mass ‘m” has de-Broglie wavelength ‘ ).” when accelerated through potential
difference ‘V’. When proton of mass ‘M’, is accelerated through potential difference ‘9V’,
the de-Broglie wavelength associated with it will be (Assume thatwavelength is determined
at lowvoltage)

A L\I@ g - o) &\E oy ™
3\m 3 m 3 UM 3 M

. Interference fringes are produced on ascreen by using two light sources of intensities ‘I’ and

. i . i
‘OI’. The phase difference between the beamsis — at point P and & at point Q on the screen.
2
The difference between the resultant intensities at point P and Q is

A 21 B) 41 C) 61 D)8l

. From Brewster’s law, except for polished metallic surfaces, the polarising angle
A) depends on wavelength and is different for different colours

B) independent of wavelength and is different for different colours

C) independent of wavelength and is same for different colours

D) depends on wavelength and is same for different colours

. Two particles X and Y having equal charges after being accelerated through same potential
difference enter a region of uniform magnetic field and describe a circular paths of radii ‘r;’
and ‘r,’ respectively. The ratio of the mass of X to that of Y is

r . Yr A2 Yr /2

— 1 r 2 r 1
A B) 1\ C) "2 D) ' lw

2 2 <hf <hf
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When an electron in Hydrogen atom revolves in stationary orbit, it
A) does not radiate light though its velocity changes
B) does not radiate light and velocity remains unchanged
C) radiates light but its velocity is unchanged
D) radiates light with the change of energy

The magnetic field (B) inside a long solenoid having ‘n’, turns per unit length and carrying
current ‘I’ wheniron coreiskeptinitis (o = permeability of vacuum, X =magnetic susceptibility)
A pgonl(1-%) B pynlx C) ponl? (1+7%) D) ponl (1 +%)

In balanced metre bridge, the resistance of bridge wire is 0.1 A/cm . Unknown resistance

‘X’ is connected in left gap and 6 inright gap, null point divides the wire inthe ratio 2 : 3.
Find the current drawn from the battery of 5 V having negligible resistance.
A 1A B) 15A C) 2A D)5 A

TRree parallel plate air capacitors are connected in parallel. Each capacitor has plate area
~ and the separation between the plates is ‘d’, ‘2d’ and ‘3d’ respectively. The equivalent
capacity of combination is (eo = absolute permittivity of free space)
Te0A 11e0A 13e0A 17 €0 A
A) 18d B) 18&d C) 18&d D) 18d

Inan oscillator, for sustained oscillations, Barkhausen criterion is Ap equal to (A = voltage
gain without feedback, f3 I feedback factor)

A) zero B) ; )1 D) 2

Light of wavelength < > which is less than threshold wavelength is incident on a photosensitive
material. Ifincident wavelength is decreased so that emitted photoelectrons are moving with
same velocity then stopping potential will

A) increase B) decrease C) be zero D) become exactlyhalf

A ray of light travelling through rarer medium is incident at very small angle ‘i’ on a glass
slab and after refraction its velocity is reduced by 20%. The angle of deviation is

I -
A " B) | 1 D 4
8 5 ©) 2 ) 5
The maximum frequency of transmitted radio waves above which the radio waves are no
longer reflected back by ionosphere is (N = maximum electron density of ionosphere,
g = acceleration due to gravity)
A) gN B) gN?2 C) gJVN D) g2N?2

Wire having tension 225 N produces six beats per second when it is tuned with a fork. When
tension changes to 256 N, it is tuned with the same fork, the number of beats remain
unchanged. The frequency of the fork will be

A) 186 Hz B) 225 Hz C) 256 Hz D) 280 Hz
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17.  Assuming the expression for the pressure exerted by the gas on the walls of the container, it
can be shown that pressure is
Y1/
A) '53 oofd
Y2/ kinetic energy per unit volume of a gas
B) '<3_oof

Kinetic energy per unit volume of a gas

h
,Y_3) Kinetic energy per unit volume of a gas
<4 %

3
D) ~ x kinetic energy per unit volume of a gas

18 A mass ‘m;’ connected to a horizontal spring performs S.H.M. with amplitude ‘A’. While
mass ‘m;” is passing through mean position another mass ‘R‘l “is placed on it so that both the

masses move together with amplitude ‘A °. The ratio of "is(m<m)

1 A 2 1
Y m /4 1 1 1

A) L 7"B) Ymy+my/z X m, /2 Ymy+my/2-
S AT gy, 2 p), AT
oM +m © oM +Mm < My f
<1 2f < M <1 2f

f

19, A particle moves along a circle of radius ‘r’ with constant tangential acceleration. If the
velocity of the particle is “ v’ at the end of second revolution, after the revolution has started

then the tangential acceleration is
V2 v2 % v2

A) 8nr B) 6nr C) 4nr D) 2nr

20. Twostrings A and B of same material are stretched by same tension. The radius of the string
A'is double the radius of string B. Transverse wave travels on string A with speed ‘V ,” and

A
on str:ilng B with speed ‘Vf’. Theratio V_B is
A — B) — C) 2 D) 4
4 2
21 Which of the following quantity does NOT change due to damping of oscillations ?
A) Angular frequency B) Time period
C) Initial phase D) Amplitude
22, If the end correction of an open pipe is 0.8 cm then the inner radius of that pipe will be
1 2 3
A) 3 cm B) 3 cm C) 5 cm D) 0.2cm

23, A progressive wave is represented by y = 12 sin (5t — 4x) cm. On this wave, how far away
are the two points having ph%se difference of 90° ? 4

A) Eem B) Eem
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Two particles of masses ‘m’ and ‘9m’ are separated by a distance ‘r’. At a point on the line
joining them the gravitational field is zero. The gravitational potential at that point is

(G = Universal constant of gravitation)

A) _4Gm B) _8Gm C) _16Gm D) _32Gm
r r r r
A black rectangular surface of area ‘A’ emits energy ‘E’ per second at 27°C. If length and
rd
breadth are reduced to 3 of initial value and temperature is raised to 327°C then energy

emitte‘{j er second becomes

R . : . .
Foragas — =0.4, where ‘R’ is the universal gas constantand ‘C,,” is molar specific heat
\%

at constant volume. The gas is made up of molecules which are

A) rigid diatomic B) monoatomic

C) non-rigid diatomic D) polyatomic
In vertical circular motion, the ratio of kinetic energy of a particle at highest point to that at
lowest pointis

A) 5 B) 2 C) 05 D) 0.2
Two wires having same length and material are stretched by same force. Their diameters are

in the ratio 1 : 3. The ratio of strain energy per unit volume for these two wires (smaller to
larger diameter) when stretched is

A) 3:1 B) 9:1 C) 27:1 D)81:1
Aringand a disc roll on the horizontal surface without slipping with same linear velocity. If both
have same mass and total kinetic energy of the ring is 4 J then total kinetic energy of the disc is

A) 3J B) 4J C) 5J D)6J
When the observer moves towards the stationary source with velocity, ‘V,’, theapparent
frequency of emitted note is ‘F;’. When the observer moves away from the source with
velocity ‘V,’. the apparent frequency is ‘F,’. If “V’ is the velocity of sound in air and
Fi_5then= =2

A) 2 B) 3 C) 4 D) 5

A liquid drop having surface energy ‘E’ is spread into 512 droplets of same size. The final
surface energy of the droplets is
A) 2E B) 4E C) 8E D) 12E

Let ‘M’ be the mass and ‘L’ be the length of a thin uniform rod. In first case, axis of rotation
is passing through centre and perpendicular to the length of the rod. In second case axis of
rotation is passing through one end and perpendicular to the length of the rod. The ratio of
radius of gyration in first Cpse to second case is

A1 ) ° D)
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A simple pendulum of length ‘I’ has maximum angular displacement “ 6. The maximum
kinetic energy of the bob of mass ‘m’ is
(g = acceleration due to gravity)

A) mgl(1+cos0) B) mgl (1 +cos? 0)
C) mgl (1 —cos0) D) mgl (cos 6 — 1)
Angular speed of hour hand of a clock in degree per second is
—= 1 1 1
A) B) = —= —
30 60 ©) 120 D) 750

The value of gravitational acceleration ‘g’ at a height ‘h’ above the earth’s surfaceis i then

(R = radius of earth)

R R R

— h==— C) h=— D) h=—

A) h=R B) , ) , ) A

The schematic symbol of light emittingdiode is (LED)
Anode Anode Anode Anode
p p p p
c N

WS WY C)ﬁg v/

Cathode Cathode Cathode " Cathode

The amount of work done in increasing the voltage across the plates of capacitor from 5V to
10V is “W’. The work done in increasing it from 10V to 15V will be

A) W B) 0.6 W C) 1.25W D) 1.67 W

Magnetic flux passing through a coil is initially 4 x 10 —* Whb. It reduces to 10% of its
original value in ‘t’ second. If the e.m.f. induced is 0.72 mV then ‘t’ in second is

A) 0.3 B) 04 C) 05 D) 0.6
Resolving power of telescope increases when
A) wavelength oflight decreases B) wavelength of light increases

C) focal length of eye-piece increases D) focal length of eye-piece decreases

When light of wavelength ¢ A.” is incident on photosensitive surface, the stopping potential is
‘V’. When light of wavelength 31’ is incident on same surface, the stopping potential is

; . Threshold wavelength for the surface is

A) 22 B) 32 C) 4x D) 5x

The bob of a simple pendulum performs S.H.M. with period “T” in air and with period ‘T,
in water. Relation betwgen “T" and “T;’ is (neglect friction due to water, density of the

material of the bob is =~ x10° kg/m3, density of water=1 g/ )
8 cc

T
A T,=3T B) T,=2T C) T,=T D) T:E
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In a capillary tube of radius ‘R’, a straight thin metal wire of radius ‘r’ (R > r) is inserted
symmetrically and one end of the combination is dipped vertically in water such that the
lower end of the combination is at same level. The rise of water in the capillary tube is

[T = surface tension of water, p = density of water, g = gravitational acceleration]
T Rpg 2T (R-1)pg
A Rinpg 2 ot ©) (R-npg D) —+
When open pipe is closed from one end then third overtone of closed pipe is higher in
frequency by 150 Hz than second overtone of open pipe. The fundamental frequency of
open end pipe will be
A) 75 Hz B) 150 Hz C) 225 Hz D) 300 Hz

R
. Adiscofradius ‘R’ and thickness — has moment of inertia ‘I’ about an axis passing through
6
its centre and perpendicular to its plane. Disc is melted and recast into a solid sphere. The
moment of inertia of a sphere about its diameter is

I
A T B) | 1 i
C D
5 6 ) 32 ) 64
Let a steel bar of length ‘I’, breadth ‘b’ and depth ‘d” be loaded at the centre by a load “W’.
Then the sag of bending of beam is (Y = Young’s modulus of material of steel)
A) WIB WI3 WI? WK
20ba°Y B) 4bd®Y C) 2bd®Y D) 4bd?Y
In Bohr’s theory of Hydrogen atom, the electron jumps from higher orbit ‘n’ to lower orbit
‘p’. The wavelength will be minimum for the transition
A) n=5top=4B)n=4top=3C)n=3top=2D)n=2top=1

Two identical parallel plate air capacitors are connected in seriesto a battery of e.m.f. “V’. If
one of the capacitor is completely filled with dielectric material of constant ‘K’, then potential
difference;( of the other capacitor will become

)

K-1 Vv
KV D) K(K+1)

A VK+1) B k41

The LC parallel resonant circuit
A) has a veryhigh impedance B) has a very highcurrent
C) acts as resistance of very low value D) has zero impedance

. A galvanometer of resistance 30 A is connected to a battery of emf 2V with 1970 A resistance
in series. A full scale deflection of 20 divisions is obtained in the galvanometer. To reduce
the deflection to 10 divisions, the resistance in series required is

A) 4030 A B) 4000 A C) 3970 A D) 2000 A

Two coherent sources ‘P’ and ‘Q’ produce interference at point ‘A’ on the screen where

there is a dark band which is formed between 4™ bright band and 5" bright band. Wavelength
of light used is 6000 A. The path difference between PA and QA is
A)14x10"4cmB)2.7x10 4cmC)45x 10 4cm D) 6.2 x 10 ~4cm
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CHEMISTRY

Which halide of magnesium has highest ionic character ?
A) Chloride B) Bromide C) lodide D) Fluoride

The reaction takes place in two steps as
) NOLCligy Lt NO; g+ Clg

1) NO.Cl )+ Cl () L2 NO; ) + Cly (g)
Identify the reaction intermediate

A) NOLCI B) NO; (g C) Cly (g D) Cl )
Which of the following aminoacids is basic in nature ?
A) Valine B) Tyrosine C) Arginine D) Leucine

The relation between solubility of a gas in liquid at constant temperature and external pressure
is stated by which law?

A) Raoult’s law B) van’t Hoff Boyle’s law
C) van’t Hoff Charles’ law D) Henry’s law
Which among the following phenolic compounds is most acidic in nature ?
A) p-aminophenol B) phenol
C) m-nitrophenol D) p-nitrophenol
In the cell represented by Pbgy [Pb** 1\ ||AG™ 4wy | Ay » the reducing agentis
A) Pb B) Pb2* 0 Ag D Ag*
Which metal crystallises in a simple cubic structure ?
A) Polonium B) Copper C) Nickel D) Iron
The amine ‘A’ when treated with nitrous acid gives yellow oily substance. The amine A is
A) triethylamine B) trimethylamine
C) aniline D) methylphenylamine
The element that does NOT form acidic oxide is
A) Carbon B) Phosphorus C) Chlorine D) Barium

While assigning R, S configuration the correct order of priority of groups attached to chiral
carbon atomis

A) CONH, >COCH;> CH,0OH> CHO

B) CONH, >COCH;>CHO > CH,0OH

C) COCH5>CONH, >CHO > CH,OH

D) CHO > CH,0H > COCH5;> CONH,

Which among the following solids is a nonpolar solid ?

A) Hydrogen chloride B) Sulphur dioxide

C) Water D) Carbondioxide
Identify the metal that forms colourless compounds.

A) lron (Z = 26) B) Chromium (Z =24)

C) Vanadium (Z = 23) D) Scandium (Z =21)
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What is the highest oxidation state exhibited by group 17 elements ?

A) +1 B) +3 C) +5 D) +7
Mathematical equation of first law of thermodynamics for isochoric process is
A) ®U= B) —-®U = C) g=-W D) ®U=W
av Qv
Name the catalyst used in commercial method of preparation of phenol.
A) Silica B) Calcium phosphate

C) Anhydrousaluminium chloride D) Cobaltnaphthenate
Name the reagent that is used in leaching of gold

A) Carbon B) Sodium cyanide
C) Carbon monoxide D) lodine
Which of the following is an analgesic ?
A) Ofloxacin B) Penicillin C) Aminoglycosides D) Paracetamol

The compound which isNOT formed when a mixture of n-butyl bromide and ethyl bromide
treated with sodium metal in presence of dry ether is

A) Butane B) Octane C) Hexane D) Ethane

What is the general molecular formula of the products obtained on heating lanthanoids (Ln)
with sulphur ?

A) LnS B) LnS; C) LnsS, D) Ln,S;
Butylated hydroxy anisole is
A) an anti oxidant B) cleansing agent
C) disinfectant D) anantihistamine
The rate constant and half life of a first order reaction are related to each other as
0.693 1
A t, =" B) t1,=0693K C)K=0.693t DKt , =
) b=k ) by ) % DKy =603
What is the combining ratio of glycerol and fatty acids when they combine to form triglyceride ?
A) 3:4 B) 3:2 C) 1:3 D)1:2
The molecular formula of Wilkinson catalyst, used in hydrogenation of alkenes is
A) Co (CO)q B) (PhsP); RhCI
C) [Pt (NHj3), Cl,] D) K[Ag (CN),]
The criterion for a spontaneous process is
A) &G> B) ®G< C) ®G= D) ®S;y<0
0 0 0
Brown ring test is used for detection of which radical ?
A) Ferrous B) Nitrite C) Nitrate D) Ferric

How is sodium chromate converted into sodium dichromate in the manufacture of potassium
dichromate from chromite ore ?

A) By the action of concentrated sulphuric acid
B) By roasting with sodaash
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In dry cell, what acts as negative electrode ?

A) Zinc B) Graphite
C) Ammonium chloride D) Manganesedioxide
Select the compound which on treatment with nitrous acid liberates nitrogen.
A) Nitroethane B) Triethylamine
C) Diethylamine D) Ethylamine

5.0 g of sodium hydroxide (molar mass 40 g mol-1) is dissolved in little quantity of water
and the solution is diluted up to 100 ml. What is the molarity of the resulting solution ?
A) 0.1 mol dm ~3B) 1.0 mol dm —2 C) 0.125 mol dm ~3 D) 1.25 mol dm —3

. Which of the following compounds when treated with dibenzyl cadmium yields benzyl
methyl ketone ?

A) Acetone B) Acetaldehyde C) Aceticacid D) Acetylchloride
Bulletproof helmets are made from

A) Lexan B) Saran C) Glyptal D) Thiokol
Which metal is refined by Mond Process ?

A) Titanium B) Copper C) Nickel D) Zinc

Isopropyl methyl ether when treated with cold hydrogen iodide gives
A) isopropyl iodide and methyl iodide B) isopropyl alcohol and methyl iodide
C) isopropyl alcohol and methyl alcohol D) isopropyl iodide and methyl alcohol

In face centred cubic unit cell, what is the volume occupied ?

A) are B) 8 C) 16 s D) 64
3 3 3 33
Glucose on oxidation with bromine water yields gluconic acid. This reaction confirms presence of
A) six carbon atoms linked in straight chain
B) secondary alcoholic group in glucose
C) aldehyde group inglucose
D) primary alcoholic group in glucose

Identify an extensive property amongst the following
A) Viscosity B) Heatcapacity C) Density D) Surfacetension

. Which of the following carboxylic acids is a tricarboxylic acid ?

A) Oxalicacid B) Citricacid C) Succinicacid D) Adipicacid
Average rate of reaction 2 SO, gy + O, () -4 2S0;3 () is written as
A® [SO,] 8- ®[0,] 1 ®[SO, ®[SO;,
c) ! p) _ 1
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What is the amount of work done when 0.5 mole of methane, CH, (4, is subjected to
combustion at 300 K ? (given, R = 8.314 J K1 mol1)

A) —2494) B) —49881J C) +49881J D) + 2494

Primary nitroalkanes are obtained in good yield by oxidising aldoximes with the help of
A) trifluoroperoxyaceticacid B) acidified potassiumpermanganate
C) concentrated nitricacid D) potassiumdichromate and dilute sulphuricacid

If ‘n’ represents total number of asymmetric carbon atoms in a compound, the possible
number of optical isomers of the compound is

A) 2n B) n2 C) 2n D) 2n +2
The equation that represents van’t Hoff general solution equation is
_n \Y4
A) m= v RT B) n=nRT C) = —nRT D) n=nVRT
Which is the most stable allotrope of sulphur ?
A) Octahedral sulphur B) Monoclinic sulphur
C) Plastic sulphur D) Colloidal sulphur

Correct statement for thermoplastic polymer is
A) It does not become soft on heating under pressure
B) It can not be remoulded
C) ltiseither linear or branched chain polymer
D) Itis cross-linked polymer

How many Faradays of electricity are required to deposit 10 g of calcium from molten
calcium chloride using inert electrodes ? (molar mass of calcium = 40 g mol1)
A) 05F B) 1F C) 0.25F D)2F

The reagent used in Wolff-Kishner reduction is
A) NH, - NH, and KOH in ethylene glycol
B) Zn - Hg/conc.HCI
C) NaBH,

D) Na- Hg/H,0

. Which of the following is a neutral complex ?

A) [Pt (NH5), Cly] B) [Co (NH5)¢] Cl3

C) [Ni (NH5)¢] Cl, D) K, [Fe (CN)g]
Identify the compound amongst the following of which 0.1 M aqueous solution has highest
boiling point.

A) Glucose B) Sodium chloride

C) Calciumchloride D) Ferricchloride
What is the reagent used in Etard reaction ?

A) Chromylchloride B) Ethanoyl chloride

C) SnCl, and HCI D) Cadmium chloride
The most abundant noble gas in atmosphere is

A) Neon B) Argon C) Xenon D) Krypton
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LOGARITHMS

1] 1 2 3 4 -} 1 T B 9 1 2 3 [ 5 ] T B ]

10 Q00 | D043 | ODBE | 0128 | W70 S 8 13117 A |30 34 38
0212 | 0253 (0294 | 0334 | 0374 |1 4 B 12|16 20 24 | 2B 32 38

11 0414 | D453 | D452 | 0531 | 0569 4 B 12|11 20 2H|IT M I35
0607 | 0645 (0682 J 0719 ) OFES | 4 7 11|15 18 22| 26 20 33

12 07ad | 0828 | 08E4 | 0BBO | 0934 307 1|14 18 M|/ o 32
po9eg | 1004 | 103E | 1072|1106 3 7 10|14 17 20| 24 27

13 1139 [ 1173 | 1206 | 1235 | 1271 3 8 10113 16 19| 23 24 29
1303 | 1335 | 1367 [ 1392 | 1430 3 6 10|13 16 19| 22 25 20

14 1461 | 1492 | 1523 | 1553 | 1584 I B 9 12 156 19| 22 26 28
1614 | 1644 | 1673 (1703 | 173213 6 9 |12 14 17|20 23 2

15 1761 | 1700 | 1818 | 1847 | 1875 3 6 L] 11 14 17|20 23 %
1903 | 1931 | 1959 | 1987 | 2014 [ 3 B a 11 14 17|18 22 25

16 2041 | 20BE | 2085 | 2122 | 2148 3 6 &8 |11 14 16|19 22 24
FATE | 220 | 2227 | 2253 ) 227903 & 8 |12 13 168 )18 2 23

17 Fa0d | 233D | 2365 | 2380 | 2405 3 &5 8 10 13 15 )18 20 23
2430 | 2455 | 2480 | 2504 | 2520 3 5 8 |10 12 15|17 20 22

1B 2553 | 2577 | 2601 | 2625 | 2648 2 5 7 a 12 14 |17 19 21
2672 | 2695 | 2T1B | 2r42 | 2Zfeh | 2 4 T a 11 14|18 18 21

19 2788 | 2810 | 2833 | 2856 | 2878 2 4 7 9 11 13|16 18 20
2000 ) 2023 | 2645 | 2087 | 20988 | 2 4 6 8 11 1315 17 14

20 3070 ) 3032 | 3054 (3075 | 3006 | 311B | 3130 | 38D [ M8 |32 | 2 4 06 8 11 13|15 17 14
1 F222 | 3243 | 3263 | 3784 | 3304 | 3324 | 3345 ( 3365 | 3345 | 404 | 2 4 [ a 10 12 |14 16 18
22 3424 | 3ddd | 3464 | 3483 | 3502 | 3522 | 3541 | 3560 | 3579 | 3594 | 2 4 & 3 10 12|14 15 17
23 FIE1C | 3636 | 3655 | 3674 | 38S2 | ATV | ATIR ) ATAT | 3VE6 | 3vEL | 2 4 [+ 7 a 11 13 16 17
24 IB02 | BE2D | BB3E | 3056 | 3474 | 2002 | 3000 [ JERT | 3045 | Q62 | 2 4 5 T 9 1|12 14 18
25 3979 | 99T | 4014 | 4031 | 4048 | 4065 | 4082 | 4099 | 4116 | 4133 | 2 3 5 T 9 10)12 14 15
26 150 | 4168 | 4983 | 4200 | 4216 | 4232 | 4249 | 4265 | 4261 | 4208 | 2 3 0§ 7 8 1011 14 15
27 d314 | 4330 | 4348 | 4362 | 4378 | 4393 | 4409 | 4425 | dddD | 4456 | 2 3 [ & i 4 11 13 14
28 4472 | 4487 | 4502 | 4516 | 4533 | 4548 | 4564 | 4570 | 4504 | 4EDD | 2 3 & [} a g |11 12 14
29 4624 | 4639 ( LG54 | 4669 | 4683 | 4698 | 4713 | 4726 | 4742 | 4757 | 1 3 4 i} 7 9 |10 12 13
n 4771 | 47AG | 4800 | 4814 | 4629 | 4843 | 4857 | 4671 | 4888 | 4800 | 1 3 4 1 7 G110 11 13
3 4914 | 4928 | 4942 | 4955 | 4060 | 4983 | 4007 | 5041 | 5024 | BOAB [ 1 3 4 ] 7 a1 11 12
32 5051 | 5065 | 5079 | 5092 | 5106 | 5119 | 6132 | 5145 [ 8459 [ 5472 )1 3 4 5 T 8 9 11 12
33 S1B5 | 5198 | 5211 | 5224 | 5237 | 5250 | 5263 | 5276 | 5289 | 5302 [ 1 3 4 5 [ 8 g 10 12
34 5315 | B32B | 6340 | 5353 | 5366 | BITH | B3G1 | 5403 | 541G | 5428 (1 3 4 a [+ B 9 10 N
35 5441 | 5453 | G465 | 5470 | 5400 | 502 | 5514 | 5527 | 5539 | 5551 |1 2 4 & [+ T g 10 N
36 B5ET | BETE | BBET | 5509 | 5611 | S623 | SEA6 | 5647 | 5658 | BGTO |1 2 4 5 g 7T B 10 N
k) BE8Z | HE0d | BP0 | ST1T | 5720 | EV40 | SVS2 | 5V63 | ST | GTEBE |1 2 3 15 g 7T B 9 10
38 5798 | 5806 | 5821 | 5B32 | 5843 | SASS | 5466 | SAVT | SEBE6 | SBA9 |1 2 3 5 B 7 B 9 10
3o 5991 | 5422 | 5933 | 5044 | 5955 | 59466 | 5977 | 5988 | 5990 | 6010 | 1 iy 3 4 5 7 B a 10
40 6021 | 6031 | 6042 | 6053 | 6064 | 8075 | 6085 | 6096 | 6107 | 6117 | 1 2 3 £ 5 =1 i1 a 10
41 G128 | 6138 | 6149 | 160 | 6170 | 6180 | 6191 | 6201 | 6212 | 6222 |1 2 3 4 = [ T B 9
42 G232 | 6243 | G253 | G263 | 6274 | 6284 | 6294 | G304 | 6314 | 632 | 1 2 3 4 4] 5] T B g9
43 G335 | 6345 | G355 | 6365 | 6375 | 6385 | 6395 | 6405 | &495 | 842511 2 3 4 1 5 ¥ '] g
A4 G435 | G444 | G454 | G464 | 6474 | GdBd | G403 | BGS03 | EE93 | BE22 11 2 03 4 i i 7 2 g
45 G532 | 6542 | 6551 | 6561 | 8571 | 6560 | 6500 | BoO00 | G509 | 65181 2 3 4 5 B 7 a8 g
46 BEZE | G63T | 6646 | 6656 | &665 | BETS | BEBY | 6693 | 6702 | 6712 | 1 2 3 & 5 G 7 7 B
47 BT21| 6730 | 6730 | 6749 | 6756 | BTET | 6776 | 6785 | 6794 | 6803 (1 2 3 4 & 5 B 7 B
448 BHE12 | BB21 | BB30D | 6839 | G848 | GBLT | GBGG | GA7H | 6884 | 6893 | 1 2 3 4 4 7 B 7 B
49 S | 8941 | 8020 | B928 | 8937 | 65048 | S0R5 | 8964 | 68972 | 6981 1 2 3 4 4 5 B T B
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LOGARITHMS

o 1 2 3 4 5 [ T L 9 i 2 3|4 &5 & |7 8 @

50 GOOO | G298 | FOOT | FOMG | D24 | TO33 ) VO42 | VOSD | YOGS | TEY|1 2 3 (3 4 5| & Y7 8
5 TOFG | 7084 | 7093 | 7001 | 710 | 7118 | 7126 | 735 | M43 | M2 |9 2 3 (3 4 5| & 7 8
52 160 ) T168 | FAFT | F185 | 7R3 | TROR | VRM0 | VAR | VEIG | YIas|1 2 2| F 4 5|6 T 7
53 || 72453 | 7251 | 7259 | 7267 | 7275 | 7284 [ 7rez | 7300 | 708 |TMe 1 2 2|3 4 S5 |6 & 7
54 || 7324 | 7332 | 7340 | 7348 | 735G [ 7364 (Ta72 | 7380 |7ME8 |76 (1 2 2z |3 4 5|6 & 7
55 || 7404 | 7412 | 7419 | 7427 | 7435 [ 7443 [ 7451 | 7459 | 7466 (7474 (1 2 2|3 4 5|5 & 7
56 || 7482 | 7400 | 7407 | 7505 | 7513 [ 7520 (7528 |7s3s | 7s43|7ss1 1 2z 2|3 4 5|5 & 7
57 || 7550 | 7566 | 7574 | 7582 | 7589 | 7597 | 7eo0s |7e1z | 7eto|7Te2v|1 2z 2|3 4 5|5 & 7
1 TE34 | TE4Z | TE4D | TEEY | TG4 | TG72 | TEVO (o6 | VER4 | VDI (1 1 2| 3 4 4 | &5 & T
54 TPOD [ TVAG | TTEE | TTIA ) YV | V45 | FUS2 | VVEO | VRV (T4 01 1 2| 3 4 4 )65 @ T
[ TYO2 | TOG | TGO | TEOZ ) YBq0 | Yaqa | RS | V32| TRID | TE4G )1 1 2 | 3 4 465 6 &
B1 TA53 | 760 | TAGH | TETL | TBEZ | TAA9 | FESE | YOOI | TO0 | TMiY |1 1 2| 3 4 4165 & &
62 o248 [ TO3 | 7938 | Tod5 | OS2 | TOSO | TOER | TOTFI | FOBD | TeEY |1 1 2| 3 3 4|5 B &
63 || 7993 | 8000 | 8007 | 8014 | 8021 | BO2B | BO3S | BO4Y | B04E | BOS5 1 1 2 [ 3 3 4|5 &5 8
64 | | BOGZ | 8069 | BO7S | 8082 | BOBS | BOSG | B102 | B10% | B116 |&1221 1 2 [ 3 3 4|5 65 6
65 || 8120 | 8136 | 8142 | 8149 | 8156 | 8162 [ B160 | 8176 (8102 [m188 (1 1 2 [ 3 3 4|5 5 8
66 || 8195 | 8202 | B209 | 8215 | 8222 | B22 | B235 | 8241 | 8248 8254 (1 1 2|3 3 4|5 5 6
67 || B261 | B267 | B274 | 8280 | 8287 | B203 | B2oo |A306 (8312 83191 1 2|3 3 4|5 5 B
68 | | B325 | B331 | B338 | 8344 | 8351 | 8357 [ B363 | 8370 (8376 |@’@2 1 1 2 |3 3 4 |4 5 B
64 BIBE | B3IDE | B401 | B4O7 | 8414 | 8420 | 8420 | 8432 | 8439 (8445 (1 1 2 | 2 3 4 | 4 5 B
T BA57 | BAGT | B4GT | B4TO | 8476 | 8402 | 0400 | 0404 | BSO0 ) BEODE )1 1 2 [ 2 3 4 ) 4 5 0§
il 8513 | 8519 | 8525 | BL31 | 8537 | 8543 | 8549 | 9555 | 8567 | BEGY |1 1 2 [ 2 3 4 ) 4 5 0§
T2 A573 | 8575 | 4585 | BLOY | 8597 | 4603 | 8509 | 8615 | BE2Y | BE2Y )1 1 2 [ 2 3 4 | 4 5 &
T3 8533 | 9639 | So45 | BES1 | BEST | A663 | @669 | BETS | BEET | BBBE |1 1 2 | 2 3 4 | 4 5 &
74 || 8692 [ 8698 | 8704 | 8710 | 6716 | 8722 | 8727 | 6733 | 67IB[6T45|1 1 2 [ 2 3 4|4 &5 5
75 || 8751 | 8756 | 8762 | 8768 | 6774 | 8770 | 8785 | 6791 | G767 [EBO2Z|1 1 2 [ 2 3 3|4 5 &
76 || 8808 | 8814 | 8820 | 8825 | BB31 | 8837 (8842 |Bede | 8854 (sE5H 1 1 2 [ 2 3 3[4 B 5
77 || 8865 | 8871 | Bave | 8882 | sE67 | 8803 | 8800 | Bo04 | 810|851 1 2z |2 3 3[4 4 5
78 || 8021 | @027 | Bo32 | 8938 | 5043 | 6040 | BOS4 | Bos0 |8%es|savif1 1 2|2 3 3|4 4 5
79 || Bo76 | BoE2 | BOBT | 8993 | 8296 [ o004 | 000D | 9015|9020 |s02s|(1 1 2|2 3 3|4 4 5
80 | | 9031 | DDEG | D042 | 9047 | D053 | GOGE | DOG3 | G065 | 9072 ) 9071 1 22 3 3| 4 4 &
i1 DOEG | DODO0 | Q0DG | 9109 | 9106 [ G912 | 8097 | 9122 (28 | 3311 1 22 3 5|4 4 &
a2 D138 | 9743 | 9140 ) 9954 | 9150 [ 65 | MT0 | TS (A0 | A6 1 22 3 3|4 4 &
a3 G191 | D155 | H201 | 0206 | 9212 | Sey | SEE | g@aT (o232 923my 1 2|2 3 3|4 4 &
B84 || 9243 | 9248 | 9253 | 0256 | 9263 | 9269 974 (9279 |eza4 fezea (1 1 2|2 3 3|4 4 5
B5 | | 9294 | 9289 | 9304 | 8309 | 9315 | 5320 [ 5325 (9330 | eass |esa0 |1 1 2| 2 3 3 |4 4 5
B6 | | 9345 | 9350 | 9355 | 9360 | 9365 [ 9370 (9975 | 9380 | 9365 (9300 1 1 2 | 2 3 3[4 a4 5
87 | | 9995 | 9400 | 9405 | 8410 | 0415 | 9420 [ 9425 | 9430 | 8435 (8440| 0 1 1| 2 2 3 [ 3 4 4
BB | | 9445 | 9450 | 9455 | G460 | D465 | 0460 (0474 | 0470 | B4B4 (B4BO |0 1 1|2 2 3 [ 3 4 4
BO | | 9494 | 0409 | 9504 | 9500 | 0513 | 9518 (o523 |osze | os23 (sE38|0 1 1|2 2z 3 [ 3 4 4
80 | | o542 | 0547 | 0552 | 9557 | o562 | 0566 | o571 | o576 | ose1 |sses o0 1 1|2 2 3|3 4 4
91 || 9500 | 0505 | 0600 | 9605 | 9609 | 9614 | 9610 | 9624 (%628 |@e33 0 1 1|2 2 3|3 4 4
92 DESE | DB43 | OB4T | 9652 | D657 | OGG1 | D666 | D671 (9675 | %880 (0 1 1 ) 2 2 3|3 4 4
a3 OGEG | DORD | D624 | 9659 | GV03 | OV06 | T3 | &WT |y (Fav |0 1 1 2 2 3|3 4 4
94 || 5731 | OFEG | Ov4q | V45 | GYL0 | G754 ) OFVEO [ GYed | GFED | 9FTR )0 1 1) 2 & F |3 4 4
95 | | GTTT | OFBZ | OVEG | 970N | 9705 | DEDD | BBOS | G809 | 9844 | 98980 1 A 2 2 3|3 £ 4
96 | | BBZ3 | GB2T | GB3Z | 9936 | 9841 | DE45 | DESO | 9954 | 9850 | 9863 | 0 1 1 2 2 3|13 4 4
a7 GOGE | DEVZ | GETT | 0851 | 9886 | D500 | DEO4 | 0899 | 9003 | 8908 )0 1 1 2 2 3|13 4 4
98 | | 9912 | 9917 o1 | oo26 | 9930 | 5904 | 9909 | 9943 |oedB eEs2 (0 1 1 |2 2 3 (3 4 4
99 | | 9956 | 9661 | 9965 | oopo | 9974 | 9o7e | 9e@3 | 997 foeot |eess| o0 1 1 |2 2 3 [ 3 3 4
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ANTILOGARITHMS

R 2 | 3l a| s [ e 7] 8] 912 3|la 5 6/7 8 98]

0.00 | 1000 | 1002 | 1005 | 1007 | 1008 | 1012 | 1014 | 1016 [ 1018 [ 021 0 © 1 |1 1 1|2 2z 2
0.01| | 1023 | 1026 | 1028 | 1030 | 1033 | 1035 [ 1038 | 1040 | 1042 [ 1048 0 © 1 |1 1 1|2 2 2
0.02 1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1062 | 1064 | 1067 [ 1022 | 0 O 1 1 1 1 2 2 2
0.03 1072 | 1074 | 1076 | 1079 | 1081 | 1064 | 1066 | 1062 | 10941 [ 1094 | O 0O 1 1 1 1 2 Z 2
0.04 1096 [ 1099 | 1102 | 1104 | 1907 | 1109 | 1942 | 1994 [ 1117 [ 1113 | 0 1 1 1 1 2 2 2 2
D.05 122 [ 1125 | 1127 | 1130 | 1932 | 1136 | 19238 | 1940 | 1143 | 1146 | © 1 1 1 1 2 2 2 2
0.08(| 1148 | 1151 | 1153 | 1156 | 1159 | 1981 | 1184 [ 1167 | 1168 (11720 1 1 /1 1 2|2 2 2
0.07(| 1175 | 1176 | 1180 | 1183 | 1188 | 1188 | 1191 [ 1194 1197 (180 |6 1 1 |1 1 2|2 2 2
0.08|| 1202 [ 1205 | 1208 | 1211 [ 1213 | 1216 | 1219 [ 1222 | 1225 (1227 |0 1 1|1 1 2|2 2 3
0.09 1230 | 1233 | 1236 | 1239 | 1242 | 1245 | 1247 | 1250 | 1255 | 1256 | 0 1 1 1 1 2 2 2 3
010 | 1259 | 1262 | 1265 | 1266 | 1271 | 1274 | 1276 | 1279 | 1282 [1285|0 1 1|1 1 2|2 2 3
011| | 1288 [ 1201 | 1204 [ 1207 | 1300 | 1303 | 1306 | 1309 | 1312 [1315|0 1 1|1 2 2|2 2 3
042| | 1318 | 1321 | 1324 | 1327 | 1330 | 1334 | 1337 | 1340 | 1343 [ 1346 |0 1 1 |1 2 2|2 2z 3
0.43| | 1349 | 1352 | 1355 | 1358 | 1361 | 1365 | 1368 [ 1371 1374 [ 1377 |0 1 1 |1 2 2|2 3 3
0.44| | 1380 | 1384 | 1387 | 1300 | 1303 | 1306 | 1400 | 1403 | 1406 (1400 |0 1 41 |1 2 2|2 3 3
015 1493 | 1416 | 1418 | 1422 | 1426 | 1420 | 1432 | 1435 [ 1439 | 1442 [ 0 1 1 1 2 2 2 3 3
018 1445 | 1448 | 1452 | 1455 | 1458 | 1452 | 1485 | 1469 (1472 | 1476 | O 1 1 1 2 2 2 K| 3
047 | | 1470 | 1483 | 1486 | 1489 | 1492 | 1496 | 1500 | 1503 [ 1507 (15100 1 1|1 2 2|2 3 3
0.18| | 1514 [ 1517 | 1521 | 1524 [ 1528 | 1531 | 1535 | 1538 | 1542 [ 1545 [0 1 1 |1 2 2|2 3 3
0.19| | 1549 | 1552 | 1556 | 1560 | 1563 | 1567 | 1570 | 1574 (1878 (1581 |0 1 1|1 2 2|3 3 3
0.20 1585 | 1589 | 1582 | 1506 | 1600 | 1603 | 1607 | 1611 | 1614 | 1816 | O 1 1 1 2 2 3 3 3
0.2 1622 | 1626 | 1628 | 1633 | 1637 | 1641 | 1644 | 1646 | 1852 | 1656 | 0 A 1 s 2 2 3 3 3
0.22 1660 | 1663 | 1687 | 1671 | 1675 | 1679 | 1683 | 1667 | 1690 | 1694 | O 1 1 2 2 2 3 3 3
0.23| | 1698 | 1702 | 1706 | 1710 | 1714 [ 1718 | 1722 | 1726 (1730 (1734 (0 1 1|2 2 2|3 3 4
0.24( | 1738 | 1742 | 1748 | 1750 | 1754 | 1758 | 1762 [ 17e& 1770 (1774 |0 1 1|2 2 2|3 3 4
0.25( | 1778 | 1782 | 1786 | 1791 | 1705 | 1700 | 1603 [ 1807 | 1811 (1816 |0 1 1|2 2 2|3 3 4
0.26| | 1620 | 1824 | 1828 | 1832 | 1837 | 1841 | 1845 | 1849 | 1854 (1888 |0 1 1|2 2 3|3 3 4
027 1862 | 18565 | 16871 | 1875 | 1879 | 1684 | 1888 | 1892 | 1887 1801 | O 1 1 2 2 3 3 3 4
0.28 1806 | 1610 | 1814 | 1949 [ 1923 | 1928 | 1932 | 1936 | 1949 | 1046 | O 1 1 2 2 3 3 4 4
0.29| | 1850 | 1954 | 1850 | 1963 | 1968 | 1572 | 1977 (1982 | 1966 [ 1881 |0 1 1|2 2 3|3 4 4
0.30| | 1995 [ 2000 | 2004 | 2009 | 2014 | 2018 | 2023 (2028 | 2002 (20370 1 1|2 2 3|3 4 4
0.31| | 2042 | 2046 | 2051 | 2056 | 2061 | 2065 | 2070 | 2075 | 2080 [ 2084 | 0 1 1|2 2 3|3 4 4
0.32| | 2089 | 2094 | 2099 | 2104 | 2100 | 2113 | 2118 | 2123 | 2128 [ 2133 |0 1 1|2 2 3|3 4 4
0.33( | 2138 | 2143 | 2148 | 2153 | 21658 | 2163 | 2166 | 2973 (2178 | 2183 | 0 1 1 2 2 3 3 4 4
034 | 2188 | 2193 | 2199 | 2303 | 2208 | 2215 | 2216 | 2223 (2228 | 2234 | 1 1 F 2 3 3 & 4 ]
0.35| | 2238 | 2244 | 2249 | 2254 | 2258 | 2266 | 2270 | 2275 | 2280 | 2286 | 1 1 2 2 3 3 4 4 5
036 | 2201 | 2208 | 2301 | 2307 [ 2312 | 2347 | 2323 | 2328 [ 2333 (2339 |1 1 2|2 3 3|4 4 5
0.37| | 2344 | 2350 | 2355 | 2360 | 2388 | 2371 | 2377 | 2382 (2388 (2383 (1 1 2 [ 2 3 3 |4 4 &
038 | 2300 | 2404 | 2410 | 2415 [ 2421 | 2427 | 2432 | 2438 | 2443 (2440 (1 1 2 |2 3 3|4 4 5
0.39 | | 2455 | 2480 | 2466 | 2472 | 2477 | 2483 | 2489 | 2405 | 2500 | 2506 | 1 2 2 3 3 i 5 5
0.40| | 2512 | 2518 | 2523 | 2520 | 2535 | 2541 | 2547 | 2553 | 2550 (2564 |1 1 2 |2 3 4|4 5 5
0.4 2570 | 2576 | 258Z | 25B8 | 2694 | 2600 | 2606 | 2612 | 2618 | 2824 | 1 1 2 2 3 4 4 ] 5
0.42| | 2630 | 2636 | 2642 | 2640 | 2655 | 2661 | 2667 | 2673|2679 28B5|1 1 2 |2 3 4[4 5 B
0.43| | 2682 | 2608 | 2704 | 2710 | 2716 | 2723 [ 2728 | 2735 (2742 (27481 1 2 |3 3 4 | a4 5 &
044 | 2754 | 2761 | 2767 | 2773 | 2780 | 2786 (2703 | 2798 (2805 (28121 1 2|3 3 4 |4 & &
0.45( | 2818 | 2825 | 2831 | 2838 | 2844 | 2851 | 2858 | 2884 (2871 (2877 |1 1 2|3 2 4|85 5 6
0.46( | 2864 | 2601 | 2897 | 2904 | 2011 | 2017 | 2024 [ 2031 (2038 (2044 |1 1 2|3 3 4|5 5 6
0.47| | 2851 | 2956 | 2065 | 2972 | 2670 | 2085 | 2002 (2999 | 3006 (3013 |1 1 2 |3 3 4|5 5 &
0.48| | 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 (3060 | 3076 (3083 |1 1 2|3 4 4|5 B 6
049 | 3020 | 3087 | 2105 | 3112 | 3119 | 3138 | 3133 :31-!1J_3145|_3155 1 1 2 3 4 4 5 5] ]
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ANTILOGARITHMS

o 1 2 3 4 5 [ 7 B -] i 2 3 4 ] ] T B 9
0.50| | 3162 | 3170 | 3177 | 3184 | 3992 | 3199 | 3206 | 3274 | 3237|3228 |1 1 2| 3 4 4|5 & 7
051 | | 3236 | 3243 | 3251 | 3258 | 3355 | 3273 | 3281 | 2289 (2296 | 3304|171 2 2|3 4 5|5 & 7
0.52) | 3511 [ 3510 | 3327 [ 3334 [ 2342 | 3350 | 3357 | &b | v | @)1 2 213 4 5|5 &6 7
053] | S3EE | 350G | 3404 [ 3442 [ 3420 | 3428 | 3435 | 3443 | 3451 | 3450 )1 2 203 4 5 |&@ & 7
.54 ) | 2467 | 3475 | 34083 | 34891 | 3499 | 3508 | 3516 | 3524 | 3532 (354001 2 23 4 5|86 & 7
0.55| | 2548 | 2556 | 3565 | 3573 | 3581 | 3589 | 2597 | 3606 | 3614 | 3B2Z |1 2 2 3 a4 = & ¥ T
0.56| | 3531 | 3530 | 3545 | 3656 | 3664 | 3673 (3681 | 3690 | 3696 | 37071 F 3 |3 4 5|6 T 8
0BT | 3715 [ 3724 | 3733 | 5741 | 3750 | 3758 | 3767 | 377G | Jve4 | 278301 2 3| 3 4 H |6 T B
0.58| | 3802 | 3811 | 3819 | 3B2@ | 3837 | 3046 | 3855 | 3864 | 3673 | 288211 2 3 | 4 4 S (& T 8
0.59 | 3890 | 3899 | 3808 | 3517 | 3026 | 3036 | 3045 ) 3064 ) 3083 (3H72 |1 2 3 |4 & 5| & T 4
0.60( | 3981 | 3980 | 35999 | 4000 | 4016 | 4027 | 4036 | 4046 | 4085 (4064 |1 2 3 [ 4 65 & | & T 4
0.64( | 4074 | 4083 | 4053 | 4102 | 4411 | 4929 | 4930 | 4940 | M50 | 459 (1 2 3 4 5 i 7 B 9
082 | 41689 | 4178 | 4183 | 4198 | 4207 | 4217 | 4227 | 42738 | 42468 | 4256 (1 2 3 4 5 ] 7 a ]
0,83 | | 4266 | 4276 | 4285 | 4295 | 43056 | 4315 | 4325 | 4335 | 4345 (4355 |1 2 3 | &4 &5 & |7 & =@
0.64| | 4365 | 4375 | 4385 | 4390 | 4400 | 4410 | 4420 | 4436 | 2446 4457 |1 2 2 | 4 &5 & | 7 8 @
0.65 | | 4467 | 4477 | 4487 | 2498 | 4508 | 4519 | 4529 | 4530 | 4550 (4560 |1 2 3 | 4 &5 & | F 8 %
0.66 | | 4571 | 4581 | 4582 | 4603 | 4613 | 4624 | 4534 | 4645 (4650 | 4067 |1 2 3 | 4 5 & [ T 8 10
O0.67 | | 47T | 4GEE | 4500 | 4710 | 4721 | 4732 | 4742 | 4753 | 4784 | 4775 |1 2 13 i 3 ¥ B a 10
0.6B| | 4785 | 4797 | 4B0E | 4610 | 4831 | 4842 | 4853 | 4664 | 4ETS [ 4BET |1 2 3 | 4 & T | B 8 10
0.89| | 4393 | 4309 | 4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 4889 (50001 2 3 | 5 & T | & @ 10
.70 | 5012 | 5023 | 5035 | 5047 | 5058 | 5070 | 5082 | SO63 ( 8108 | S117 )1 2 4 | &5 & T (&8 & N
071 | 5129 | 5140 | 5152 | 5184 | 5176 | 5188 | 5200 | 5242 [ 5224 | 8236 )1 2 4 | &% & T [ & 10 1
0.72| | 5248 | 5260 | 5272 | £284 | 5207 | 5300 | 5321 | 5333 (5346 | S348 )1 2 4 |6 & T [ 8 10 11
0.73| | 5370 | 5383 | 5395 | 5408 | 5420 | 5433 | 5445 | 5453 | 5470 | 5483 |1 3 4 5 [ B g 10 1
0.74| | 5485 | 5508 | 5521 | 5534 | 5545 | 5559 | 5572 | 5585 (5508 | &610 |1 3 4 | 5 & B | 9 0 12
0.76| | 5623 | 5636 | G640 | GOG2 | 5670 | SoBO | Sy02 | Svi15 | 6vzB  5v41 )1 3 4 ) &5 T B | B 40 12
0.76) | 5754 | 5766 | GTE1 | 5704 | 5008 | SE2q | SB34 | 5040 | 5061 (SBYS )1 3 4 | 5 7 B | & 41 12
0.77 | | SBBE | 5902 | 5996 | 5929 | 5043 | So57 | Se70 | 5084 | G006 | 6012 )1 3 4 | B 7 & |10 11 12
0.78 ) | 60e | 803% | G053 | 6067 | G081 | 6095 | 6109 | 6124 | 6136 | 6152 |1 3 4 & ) & (10 11 13
0.79) | 6166 | G180 | 6104 | G200 | 6223 | 6237 | 6252 | G266 | 6261 | €205 | 1 3 4 [ T a |11, 11 13
0.BO| | 6310 | 6324 | B335 | 6353 | GI6A | 6383 [ 637 | 6412 [ 5437 (G447 (1 3 4 | & T 9 |10 12 13
0.B1) | 6437 | G471 | 648G | G501 | G516 | 6531 | G546 G567 | 8877 @882 (2 3 6 |68 B 9 |11 12 14
0.82| | BEOV | BE2Z | G637 | G853 | G660 | 66GA3 | 6600 ) 6714 8730 8745 (2 3 6 B B 8B |11 12 14
083 | 6761 | 6776 | G792 | 6808 | 6E23 | 6B30 | GBS5 | BBV | 6847 (G902 )2 3 6 6 & 8@ 11 13 14
0.84( | G918 | G934 | G950 | 6965 | GOB2 | GOOG | TOAS | O3 | YOAT (TOG3 | 2 3 & | B B 1011 13 15
085 | FOTE | TOOE | V442 | 7129 | Ti45 | TAE1 | TATE| 7194 | F241 | F22@ |2 3 5 T & 10f12 13 15
088 | | T2d4d4 | T261 | 7278 | 7295 | 7341 | 7326 | 7245 | 7362 | FEVO | VOB |2 3 & T 8 10f{12 13 15
087 | Td13 | T430 | Tdd47 | 7464 | 7482 | 7490 | 7518 | 7534 | 7651 | 7868 | 2 3 &5 T 9 10|12 14 16
0.88| | TS5BS | TEO3 | TE21 | THIO | TEES | TET4 | TEO1 | TVO@ | YV2T | TT45 )2 4 5| T 8 11|12 14 16
0.89| | 772 | TVEQD ) TTRE | FE16 | 7A34 | TARZ | TATO | TAA0 | VOOT | Ve25 (2 4 5 | 7T 8 11|13 14 16
0.90) | TH43 | THE2 | THEO | TOO3 | A0MT | A0A5 | A0S54 | 8072 | BOOM | BM1O0 )2 4 6 | 7 8 1|13 15 17
0.91) | 8128 | 8147 | 8165 | B1BS | 8204 | 8222 | 3241 | 8260 | B2vD | B200 | 2 4 6 a 8 1113 15 AT
0.92) | 8318 | 8337 | 8355 | B3TS5 | B395 | 8414 | 8433 | B453 | B4VZ | 8403 | 2 4 B a4 10 12|14 15 17
0.83| | 4511 | 8531 | 8551 | 8570 | B590 | @610 | 8650 | BESD | BETD | 8620 | 2 4 B a 10 12|14 16 18
O.84| | 710 | 8730 | 8750 | 8770 | 6790 | 810 | AA31 | BEST | BA72 | 8852 | 2 4 5 | @ 10 12|14 16 18
0.95( | BB13 | BO3S | BO54 | 8574 | BOOS | 001G ) 003G | BOBY | 907d | 908% ) 2 4 & | @ 10 12 |15 A7 1%
0.96( | 8120 | B147 | D62 | 9183 | 9204 | 0220 ) 0247 | G208 ) 9290 (9311 )2 4 & | 8 11 13 /15 47 19
0.97| | D335 | D354 | DETE | 03097 | 8410 | D449 | D482 | G404 050G ) 9528 )2 4 7 | 8 11 13|18 AT 20
0.98) | DEE0D | DETZ | DED4 | Q516 | DG20 | O55Y | OSB3 | G705 | OT2V | OVS0 )2 4 7 | B 11 13|18 16 20
0,99 | 9772 | G705 | DEIT | D840 | GOE3 | GBEG | GBO8 | 90931 | 0054 J0OFY |2 &5 7 | B 11 14|16 18 20




