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Measuring tools

:(Objects of the experiment) & yz=l| Slaal 1
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, ratchet knob
A thimble scale

A 01 8y gl At 1 i8I +(3) S

Llghawl (Vernier) da,d ((Sleeve) ygma (Sgims dduas Wlghawl ((Spindle) ¢ls95 s9a (Anvile) ol
(Thimble ) e sad Sidas w9l «(Thimble) yasd ENER sl (Sleeve scale) e sgme (Sgiei Ldidan

(Lock nut) ceuis 485¢ (Frame) <5 ((Ratchet knob) 4Suws (scale
Bale $olud Adlun 8ylawdl cilomsyus slamily Baaxll (Thimble) Lilsha ) Wl> cdanl AalS 5595 cdalll la 13)
Bylaudl e &5 il e (1/n) Dlshasd! il s (o Azmsyts JS Jalad Gy (0,5 mm) slages civas

(4) JLadl ((Sleeve) a !

Sosdis caias JolaS Lelyes o 8393 S oof g (g = 50) Lxyyus 50 JI (Thimble) &lghaed cuds
169l oliall 485 (415 (Sleeve) anldl 5 la sl e (0,5mm)

1 1 1

1— X —1><1— = 0.01
n n 2 50 2 mm = B Lmm

100

Aol 89l (e B plasad g &l shas¥l (o IS iloms s 1(4) IS

ZU‘}IQ.JY\ )3:\3'3 c(SpindIe) Q‘)),\J‘ BT (anvil) REY ‘3)14 o M.';J\ [ia J.’_v-_i L -l um" u-“Lba-‘ |JSA3
Al 5519l _Ja.:.ji ﬁ—W-KJ‘ Lias comd 9\510-’-4&4 aeud wi))jzl‘ wi) e &> (Thimble)

https://manara.edu.sy/




degln
6)liaJl

103 o «a e (Sl (Sleeve) Anlill 5 ylawll (ya a9 aSLI gyl 1,83 Hamelly el s pssdd) jum> oy Louie
e dma <ol B3l G b ,as (Sleeve) ko wll bas sluze¥ Lles 3Ll (Thimble) &lshud 431> s
i Jolai Ll yen (e 593 US sty (11 = 50) dzesya550 ) Ao Blgla o1 sl 1318 m gyl

AN Ml (e et (505 ol Sy e Al 3ylawdl (e (0,5mm) siagis

1
X=a+mx~— 2
a+m - (2)
L el 285 of Eos
1_ 1.1 1.1 1 oo
nm 2 502 100" mm

:Jls

A bl b s (5) UKl o

1
a=(185mm,m=41 = X =185mm + 41 X —mm = 1891 mm

100
’ ' o A s .;ém;. '~v 3 ._::‘ |
o L) A
0.5 10152 45 obd b
(AARA! IIII[IIIIHII U Z

gl Byl gutll alaily slas¥l 3213 4T :(5) Ul

https://manara.edu.sy/




:(Apparatus) &195%1g 532%1 .3

{(Vernier caliper) 933 a3 .1

(Micrometer caliper) &Jel 3,195 .2

(Wood cylinder) auss lghul .3

.(Metal ball) 45020 3,5 .4

:(Carrying out the experiment) & x| Jais 4
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:(References) a>I,11.5

1. Leybold, LD Physics Leaflets-P1.1.1.1 (Using a caliper gauge with vernier).

2. Leybold, LD Physics Leaflets-P1.1.1.2 (Using a micrometer screw).
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Refraction of light in Glass

1 yzetl| Slaal .1
cdla s udol elace 13 Bogiue 1y oo e ¢ gl olSail Ligild oo gamall .1
sl Sl 08 ol el LSSl il e 3amill -2
1. Objects of the experiment:
1.

Verifying laws of light reflection on a mirror with a smooth transparent surface.

2. Verifying laws of light refraction, and measuring the refractions index of the glass.

sl poals .2
Lol uSaiy cdlad udel e (e ylll Gisall o laadl o (e Jg¥ ulSai¥l 0g3lE aty o giadl olSadl
(1) S 8 LS i = O]l asdall sans 6 39551 gl5) Aiglucs B wlSial

Normal N

Incident ray Reflected ray

|
I
I
I
|
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e die iy 4l (uSallig @bl o oty Sl g Laddl ()8 oz Lai-elga Wl 3 LS 28US el Jag )
& V1 < Uy byadl 3ax=i 3] gl elsa-zles Al> 3 LS 28US J3T Ly J) 28USI e Jaseg (10 Jlaul
T=10=0 & gl Aeliradl i e spe plis 15 Jolsll glaall e gogenll glasdl LI i < T
SLaSaY Aglyd ALLELL 395901 Bagly (£ (ALK (adiie Jawy J) 2OUSH Jle lawy (o Jam¥) @l 3
A 28Nl Jaais (critical angle, O ¢) a2 Lol T = 90°

1

n-sinBc = 1.sin90° = 6. = arc sin <;> (2)

Y Loy Ll (353 1 T 5 (Ui iy 3) sl o oL w3 p)l Ty LSSl (5,8 JI T S g

(s151)
poedgiall e gii dal e lldg Jlanrad) 2ailadl olsll (and Aaaddl HLasOY 051,8 @03 (1) Joazdl 3 590
(A =3938°4)
(1) Jguzdt

n sall

2.417 IS

1.517 zl3ll

1.333 (207) 2yl g 5L
1 slod!

AeliaS dedally Anelall Lo Loguas Blondl c¥las calins 3 Leboloiial o 5 gl HLuGl 8palls Aueal s
ASIaN wn Ll § Bessiad)l liaally dudadl cliodally Lssuall yalzll

2. Principles:

Reflection of light: The first law of reflection states that the incident ray of light on a smooth transparent

surface is reflected at an angle of reflection Qil equal to the angle of the incidence Hi- So, the following

relation is achieved: 91-! = Qi , as itis shown in Fig.1.
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Refraction of light When a ruler is placed in a container containing water, it appears to be broken, when
we look at it at the surface separating air and water. This physical phenomenon is known as the refraction

of light from a media to another one, and it is due to the difference in the speed of light in transparent

media.

Figure (1) shows the direction of the rays in a one-color light, which falls obliquely on the separating
surface between two medias, such as air and water. The angle I, that is located between the incoming
beam IO and the regulator N, is called the angle of incidence, and the angle 7" between the refracted
beam OR and the regulator N is called as well the angle of refraction. The two previous angles are

connected to each other in the following relationship:

c
sini n, (U_z) 12
=== iy = =My (1)

sinr  ny (_) v,
U1

The constant 711 » in the previous equation is called the relative light refraction index, which is the ratio

of the light velocity in the first media 14 to its velocity in the second one V5, where the numbers attached

to the symbol n refer to the direction of light from the first to the second media.

We notice from the relationship (1), that if the condition V1 > V5 is implemented, this means that the
refracted beam is close to the regulator 7 > [, and opposite to that, it moves far away if VU, > 1 . The
vertical beam on the dividing surface continues its path on the same straightness [ = 7 = 0°. The
angle of incidence corresponding to the refracted angle 77 = 900, as shown in Figure 2, is called the

critical angle ec. and is given via the following relationship:

o 1
sin90 =n-sinB: = 0. = arc sin (;) (2)

We present in Table (1) the values of this index, measured for some commonly used materials for sodium

light (A = 3938°A).
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Table (1)
Material n
Diamond 2.417
Class 1.517
Water at (200) 1.333
Air 1

The importance of the phenomenon of refraction of light comes from its uses in various fields of life,
especially scientific and medical, such as the manufacture of optical microscopes, medical lenses and

lenses used in astronomical observatories.
190y S3>¥1.3

il ae Gigis ooy8 1

dogi IS o pluall et oy 2
6V/30W rlms 3

6V/12W Jsne 4

Bgdd dued S9xs 3>l> 6

S =150mm 3,20 any sl dwne 7
28em g las,bV by Kb e coissucls 8
Aosae el e Liade 9

25cm Jolay Giuas Jol> uad 10
3. Apparatus:

1. Optical disc with accessories.
2. Lamp housing with cable.
3. Incandescent lamp 6V/30 W.
4. Transformer 6V/12V.
5. Small optical bench.
6. Diaphragm with 5 slits.

Lens inframe f =+ 150 mm.

8. Stand base, V-shape, 28 cm.
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9. 4Leybold multiclamps.
10. Stand rod, 25 cm

:(Carrying out the experiment) & =l a5 .4
Experiment setup & yz=ill 8 ulae Nl
Gy Lo e slere¥ly el ol s giall aliiial Gulai¥l dasg Jd gl g laddl s 2als oSl oo
Gl gl sluie] oty ule LU gl alins cunts oSl o 4 g colinall Al 53 sl sy
Abgus Bucld e (S0 10,89 (Bgad e iy jol> 39290 of sl plaseiul (o) Aaezme dude 3929
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. A s
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/) /JWil;
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a b
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Wluw HLasy clldyg ‘L;sj."a_n uexall e ZL.“)\}‘Z.A A Y E’L‘a"ﬂ Luwaally (BV) éj@.“ t..d.l\ O Ll 5 ulase N
(4) JE0L (e 98 LS 0,8l 53905 35180 s cAluotally o 8Tl o Aslie
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Reflection of light at a plane mirror &g 81y (o ¢ guadl oSl Ll
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Refraction of light in the Glass z >3l § ¢ sl ;LusGl LIS
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{(References) axI,11.5

1. Leybold, LD Physics Leaflets-P5.1.1.1 (Reflection of light at straight and curved mirrors).
2. Leybold, LD Physics Leaflets-P5.1.1.2 (Refraction of light at straight surfaces and investigation of ray

paths in prisms and lenses).
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Linear thermal expansion of solid bodies

2y zall 3l 1

conldd Joladl soeall Jolae dyuses 2

1. Objects of the experiment:

1. Measuring the linear thermal expansion of brass tube, as a function of the overall length.

2. Determining the linear expansion coefficients of brass.

sl pgalia 2

I 2l 31 28Mall 339 g (T) 51y Ay e T3k Lo i s (L) Jsbo sy
L=Ly-(1+a-AT) (1D

sl 8ylymedl Ay § el Jabo 22 L

Csasls, oolasg gt e STy 5Ll 8y oo Ty sl 8552 3oys o Lo Gyall g AT

Il 1 oSl oS Blang oel] Jolall soenll Jalas g2

Loy QL &y 5o sl neand @iy S < ol (00 audy s Jolall sietll (B 2yl oda § s
Jslo sedd (,Say (1) JSCa1  midnge 30 LS olomid) agul e el 5l Jluoy) @3 09 «liogays 3Lz plaeiuls
Aalio Aasykoy dligogs e iy (600mm .400mm . 200mm) ps e 1556 i1 egyall g
4 o Bolsy e b wlide plasialy (AL = L — L) cost dsb § olsall Lulas
0.01mm

AN Wslal) e Juames (1) Aalall Joxy
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AL 1
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o=

(2)

Ayl § pasiad) s Jelall suaddl Jalae 2aid Aslall ol Jass
2. Principles:

The length s of a solid body is linearly dependent on its temperature T, according to the following

equation:
L=Ly (1+a-AT) (1)
L: length at laboratory temperature

AT: refers to the given temperature difference between room temperature T; and steam temperature

T,.
Ot: is the linear expansion coefficient, and is determined by the material of the solid body.

In this experiment, a thermostat is used to heat the water, and then the stream will be send to flow
through a brass tube, as it is represented in Fig.1. The effective length LO of each tube can be set as 200,
400 or 600 mm by mounting it in a corresponding manner. A dial gauge with 0.01 mm scale graduations

is used to measure the change in length AL =L - LO).

Solving equation (1) gives the linear expansion coefficients of the used brass tube.

AL 1
Lo (T, =T

o=

(2)
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3. Apparatus:

1. Longitudinal expansion apparatus.
Dial gauge.

Holder for dial gauge.

Steam generator (550 W/230 V).

ok W

Silicone tubing, (dia. 7x1.5 mm), 1 m long.
6. Petridish, 150 x 25 mm.

7. Thermometer-10...+110°C.

:(Carrying out the experiment) & ;=i Jai 4
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1. Object of the experiment:

Determining the relative humidity in the laboratory.
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2. Principles:

The expression "humidity” is generally associated with water vapor resulting from the evaporation of
water from the surface of the earth. These vapors are collected in the near-Earth atmosphere and thus
form what is known as atmospheric humidity. The humidity is increased by increasing the amount of
evaporation, and therefore humidity is high (especially in summer) in coastal areas, such as Lattakia,

compared to inland or mountainous cities.

There are two kinds of humidity, namely absolute and relative humidity. Absolute humidity is defined as
the amount of water vapor available in a certain volume of air, denoted by the symbol fand measured by
the unit (kg . m3). This humidity is also called partial pressure of water vapor in the air at a certain
temperature, where it is denoted by the symbol P and measured by the unite (mm - Hg) The
maximum humidity is the amount of water vapor per cubic meter of air saturated with water vapor at a
certain temperature, symbolized by the symbol f;;, and also measured by the unite (kg - m3). This
humidity is also called partial pressure of saturated water vapor in the air at a certain temperature,
denoted by the symbol P, and measured by (mm - Hg)
Thus, relative humidity e can be defined as the ratio of the absolute humidity 7 to the maximum humidity

fm,as the following equation:
o=t = M

Air humidity has a significant impact on our daily lives. For example, physical sweating is associated with
relative humidity in the air. In addition, the amount of water vapor needed to saturate the air in the
human lungs is related to the relative humidity of the air of inhalation, where medical studies have shown

that the normal limit of human relative humidity ranges between 40% — 60%.
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The calculation of the relative humidity is associated with the dew point or the degree of condensation,
which is a temperature at which the water vapor begins to condense and turn into water (dew). Thus,
absolute humidity and extreme humidity are equal. Thus, the partial pressure of the water vapor at

laboratory temperature is equal to the partial pressure of the saturated water vapor at the dew point. The

relative humidity relationship can thus be written as follows:

Partial pressure of the saturated water vapor at the dew point

(2)

e = ,
Partial pressure of the saturated water vapor at laboratory temperature

There are many ways to measure the relative humidity in the air. One of the most popular of these
devices is a device of two identical temperature balances, as shown in Figure (1). The bottom of the first
balance is surrounded by a water absorbent material (cotton, for example), while the second balance
remains as it is. The first balance is then flooded with water, resulting a decrease of the mercury level
compared to the second balance, which is generally due to relative humidity in the surrounding air. In
comparison to reading the heat budget and relying on special tables, the relative humidity in the

laboratory can be estimated roughly.
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3. Apparatus:

1. Identical temperature balances.
2. Holder for the balances.
3. White Cotton.

4. Glass tub.

5. Distilled or pure water.
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mm.Hg mm.Hg mm.Hg
28.25 28 11.98 14 4.60 0
29.94 29 12.78 15 4.92 1
31.73 30 13.62 16 5.29 2
3357 31 14.51 17 5.68 3
3533 32 15.46 18 6.10 4
37.59 33 16.46 19 6.54 5
39.75 34 17.51 20 7.01 6
42.02 35 18.62 21 7.51 7
44.40 36 19.79 22 8.04 8
46.90 37 21.20 23 8.60 9
49.51 38 2232 24 9.20 10
52.26 39 23.69 25 9.84 11
55.13 40 2513 26 10.51 12
- - 26.65 27 11.23 13
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13 |2 1" 10 9 8 7 6 5 4 3 2 1 0 };
- -1 - - - 13 | 22 | 31 4 5 6 7 8.1 92 | 10
- -l - - - 17 | 26 | 35 45 55 6.5 7.6 8.1 98 | 1
- -l - - - 2.1 3 4 5 6 7.1 8.7 92 | 105 | 12
- -l - - - 25 | 35 | 45 55 6.5 7.6 8.9 10 12 | 13
- -l - - - 3 4 5 6.1 7.1 8.2 94 | 107 | 119 | 14
- -l - - - 35 | 45 | 55 6.6 7.8 9 9.1 M4 | 127 | 15
- -l - - - 4 51 | 62 7.2 8.5 9.7 | 1041 12 135 | 16
- -1 - - - 46 | 56 | 68 8 92 | 104 | 117 13 144 | 17
- -l - - - 52 | 63 | 74 8.6 99 | 122 | 125 | 139 | 154 | 18
- -1 - - - 59 7 8.1 94 | 107 11 134 | 149 | 164 | 19
- -1 - - - 66 | 77 | 88 | 102 | 115 | 129 | 143 | 159 | 174 | 20
- -1 - - - 73 | 84 | 96 | 124 | 124 | 138 | 153 | 169 | 185 | 21
- - - - 8 91 | 105 | 119 | 133 | 148 | 164 18 197 | 22
- - - - 88 | 10 | 114 | 128 | 143 | 159 | 175 | 192 | 209 | 23
- - - - 96 | 109 | 123 | 138 | 153 17 187 | 204 | 222 | 24
- - - - 105 | 11.8 | 133 | 148 | 164 | 181 | 199 | 217 | 235 | 25
5 -| 76 89| 102 | 115 | 128 | 141 | 154 | 16.7 18 193 | 2341 25 26
66 |-| 9 | 102|114 | 126 | 138 | 15 | 162 | 174 | 186 | 198 | 243 | 265 | 27
82 |- | 104 | 115 | 126 | 137 | 148 | 159 | 17 181 | 192 | 203 - - 28
98 | -| 118 | 128 | 138 | 148 | 158 | 168 | 17.8 | 188 | 198 | 208 - - 29
M4 | -| 132|141 | 15 | 159 | 168 | 177 | 186 | 195 | 204 | 213 - - 30
13 | -| 146 | 154 | 162 | 17 | 178 | 186 | 194 | 208 21 218 - - 31
146 | -| 16 | 167 | 174 | 181 | 188 | 195 | 202 | 209 | 216 | 223 - - 32
162 | -| 194 | 18 | 186 | 19.2 | 19.8 | 204 | 21 216 | 222 | 228 - - 33
178 | - | 188 | 193 | 198 | 203 | 208 | 213 | 218 | 223 | 228 | 233 - - 34
198 | - | 202 | 206 | 21 | 214 | 218 | 222 | 226 23 234 | 238 - - 35
21 | - | 216 | 219 | 222 | 225 | 228 | 231 | 234 | 237 24 243 - - 36
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Measuring the surface tension using the break-away method
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1. Objects of the experiment:
1. Creating a liquid layer between the edge of a metal ring and the surface of the liquid.
2. Measuring the tensile force acting on the metal ring just before the liquid layer breaks away.
3. Determining the surface tension for pure water from the measured tensile force.

4. Determining the surface tension for Ethanol from the measured tensile force.
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AA = 41 -R- AX (2)
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2. Principles:

The surface tension is due to the fact that a molecule on the surface of a liquid is acted upon by attractive
forces from adjacent molecules towards one side only (see Fig. 1). The resultant force acting on the

molecule points into the liquid and is perpendicular to the surface.

In order to enlarge the surface, i.e. to take more molecules to the surface, energy has to be supplied. The
ratio of the energy AE supplied at a constant temperature and the change of the surface AA is called

surface energy or surface tension of the liquid:

AE

(Y:ﬂ

(1)

The surface tension can be measured, e.g., by means of a metal ring with a sharp edge which at first is
immersed in the liquid so that it is completely wetted. If the ring is slowly taken out of the liquid, a thin

liquid layer is pulled up (see Fig. 2). The outside and inside surface of the liquid layer hanges by:
AA = 41 R - AX 2)

where Ris radius of the metal ring, when the metal ring is lifted by AX. Pulling up the ring requires the

force to be applied.

AE

F=—
AX

(3)

If this force is exceeded, the liquid layer breaks away. Because of the last equations, the surface tension is

calculated due to this relation:
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3. Apparatus:

1. Apparatus for measuring surface tension.

N

Precision dynamometer (0.1 N).

3. Vernier calipers.

4. Crystallization dish, 95 mm dia.,55 mm high.
5. Laboratory stand.

6. Stand base, V-shape, 20 cm.

7. Sandrod, 75 cm.

8. Clamp with hook.

9. Distilled water, Ethanol.

:(Carrying out the experiment) & = Jiis 4
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Determining the viscosity’s Coefficient of a viscous fluid using

a falling-ballviscosimeter

sl 5l 2 03 Lol cslued Aaglall 5,801 2as, b saides
1. Objects of the experiment:

Assembling the falling-ball method to determine the viscosity coefficient for the Glycerin fluid.
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2. Principles:

A body moving in a fluid is acted on by a frictional force in the opposite direction of its velocity. The
magnitude of this force depends on the geometry of the body, its velocity, and the internal friction of the
fluid. A measure for the internal friction is given by the dynamic viscosity (n).Fora sphere of radius (r)
moving at velocity (v) in an infinitely extended fluid of dynamic viscosity (M), G. G. Stokes derived the

frictional force:
F,=6m'n-v-r (1)

If the sphere falls down vertically in the fluid, it will move at a constant velocity (v) after a certain time,
and there will be an equilibrium between all forces acting on the sphere: the frictional force (F}), which

acts upward, the buoyancy force:

— 3
Fob=—"1""p,g (2)
which acts upward too, and the downward acting gravitational force:

41t

F3=?'7”3'Ps'9 (3)

Py: density of the Liquid.

Ps: density of the falling sphere in the fluid.
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g-acceleration of free fall in the fluid.
These forces fulfil the relation:
Fi+F, = F; (4)
41 4
6t n-vr+—-1prg=—-1>ps-g (5

3 3

The viscosity can, therefore, be determined by measuring the rate of fall (v).

, (bs=p)-g
\Y%

_2
=z )

where (v) is to be determined from the distance (L) and the time (t) of fall. The viscosity then is:

n=§-r2-(ps p]f) g-t @
RAPIPRSOPO I
(0.2 — 0.3 mm) La,lasi Calasl 3¥gall oo o),S Aegama .1
99% w59las A Cpapends Bl (0 250ml 2
Bl 35,80 bsiu iay lud dsline 3
V> K4 e dpuacbucld 4
100 em Jglay G > 5
25 cm Jolay Giae bl> 6
V> K4 e Apuaoducld 7
Als oy U Bl aogy ey gl 8
(gl cgs¥l il el i e Jadley s95ag Guall Jelsedl e oty Laals 9

(2) Sl § minge 52 LS Jsladl o uabolia ) o JSa1 2l gla sl Loliall oo z 95 .10
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3. Apparatus:

1. Steel balls, (0.2 — 0.3 mm) dia.

2. Glycerin, 99 %, 250 ml.

3. Counter.

4. Holding magnet with clamp to fix the ball.

5. Stand base, V-shape.

6. Sandrod, 100 cm.

7. Standrod, 25 cm.

8. Glass tube for the fluid.

9. Clamp with jaw clamp.

10. Pair of magnets, cylindrical as shown in Figure (2).

11. Connection leads.

:(Carrying out the experiment) & = Jais 4
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1. Leybold, LD Physics Leaflets-P1.8.3.1 (Assembling a falling-ball viscosimeter to determine the

viscosity of viscous fluids).
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Relative density of liquids

:(Objects of the experiment) & yz=l| Slaal .1
5l ) 23U oL
1. Objects of the experiment:

Measuring the absolute density (volumetric mass) for a solid body, and measuring the relative density of

a fluid.
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2. Principles:

The absolute density, known as volumetric mass, is defined as the mass of the volume unit of a solid body

measured at a temperature T. It is Symbolized by the symbol P and measured with the international unit

kg/m3, itis given via the following relationship:

M

Pr = v (D

Whereas P refers to the volumetric mass of this solid body at the temperature T, M is its mass and V is

its volume.

In order to determine the absolute density of a body, we consider a mass of volume of pure water, which
is equals to the volume of this body taken at the same temperature T. Then the absolute density can be

written in the following form:
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(2)

Whereas P refers to the mass of a volume of water, equals to the volume of the studied body.

Bei dividing equation (1) on equation (2), we get the following equation:

p_T_M M

== |pr =—=<"pr ®3)

M

pr M

So, in order to determine the volumetric mass of a solid body at a temperature T, we must calculate the

ratio of the mass of this body to the mass of an equal amount of water, taken at the same temperature T,

then multiply this ratio with the volumetric mass of the pure water, taken at the same temperature.

The relative density of a body, is defined to be the ratio of the mass of a certain volume of this body at a

o
certain temperature T, to the mass of an equal volume of pure water at the temperature T =44 andit

is given via the equation:

dT = —= (4)

(5)

Whereas dt refers to the relative density of the water at a temperature T and M s its mass at the same

temperatu re.
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3. Apparatus:
1. Sensitive balance.
2. Different weights.
3. Glasstub.
4

Distilled water.

5. Density flask, which is a small flask of glass with a wide nozzle, so that small balls of the studied

hard body can be inserted inside it.

(b) B3l e (@) L3l B y90td1 (1) SN

:(Carrying out the experiment) & =l a5 .4
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1. Leybold, LD Physics Leaflets-P1.1.2.3 (Determining the density of liquids using the pycnometer in

accordance with Gay-Lussac).
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Determining the focal Iengths at coIIecting lenses using

Bessel's method

2y zall 3l 1

g Aaybo aluseiwly 580 Slwaad § poell dadl wyizes

1. Objects of the experiment:

Determination of the focal length of collecting lenses by the Bessel’s method.

sl teals .2

Gl sl oy dunall 3953 e Gyl iy Lol cpalls e e 5, uSall gunll 2021 oz dndi (£05
Zwdall sdd g5l of f

ST cniled sa daliell Gl sda § el o Cos cluaall Gl dadl Glusd supue Gk lia
(@[PS )PP

waladly Ggaal) aull oty @ty lasae Baad G yaell dadl st 3 g Wspo aloseiad Ayl sda 3 s
Geda O Awgyull dunall couls @ Ayl e Jlob A0l L DLl (A5 Cumy Azpue S e
Ol oy X0 X pdlizs raidge ( Oteuz]!

Sz Lo a8l dwniall 39S (Bl od) AaLad) e gl piall 5280 (L) 85940 JS4T BIS0 X geosd!
s gvall puuzdl Jf

https://manara.edu.sy/




AV |Pageb54
degl o

6)LiaJl
ore oSy Le syl Antall 9SG 281U 7o e guall ariall Byiias 8940 AT B X aidgll ol o>
okl pauzl!
1@l ! st A A8l e Jgunsll Sy a5 ilivaall (niled e sleredLy
1 (xl - x2)2 1 AZ
= — —_— — - 1
f 4 (s S 4 S S (1)

AL A8l 3azs g Bladdl zoll e s il puurll Sl IS bl Jo il :alasdle

S > 4f

ST\ SPY NELDATETV-PE DANTY B JES (VT INTRES ERES 3 EPWE S AR SOES 1R G -4

2. Principles:

The point of gathering light rays, refracted through a lens, is called the focal length of this lens.
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The focal length of lenses can be determined by a variety of means. The basis for the different procedures

are the laws of imaging.

In this experiment, the method of Bessel is used to determine the focal length of lenses. In this method,
the light source and the observation screen are set up at a fixed overall distance S apart. Between these
points there are two lens positions X1. X5. At X1 a sharply focused image of the object is produced on
the observation screen, whereas at X, the largest possible image of the object is produced on the

observation screen.

From the lens laws, we can derive the following relationship for the focal length:

1 (g —x)%) 1 A?
f=1'<s_ s )‘Z(S_?) (1)

Where S refers to the distance between screen and lamp.

AN PSP 5}@%’\ 3
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(Glaszl)ails 6

20 cmiglasyly Vs> K4 e couissacls 7
Slelasin¥) Badaie Ladde M .8

2 M Jshay dyie Lsuas 38 9

3. Apparatus:
1. Alight source (lamp) (6 V/30 W).
2. Lamp housing.

Lens (f = +50 mm).

Lens (f = +100 mm).

w

>
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5. Transformer.
6. Translucentscreen.
7. Stand base, V-shape, 20 cm high.
8. Three leybold multiclamp.
9. Steel tape measure, 2 M length.
:(Carrying out the experiment) & y=ill i85 .4
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1. Leybold, LD Physics Leaflets-P5.1.2.3 (Determining the focal lengths at collecting lenses using

Bessel's method).
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Verifying Ohm'’s law in electricity
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1. Objects of the experiment:

1. Measuring the voltage and the current on four constantan wires with different cross-sectional areas.
2. Measuring the voltage and the current on two constantan wires with different lengths.

3. Measuring the voltage and the current on a constantan wire and on a brass wire.

4. Verifying Ohm’s law and determining the resistances.
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2. Principles:

In circuits made up of metallic conductors, the voltage U at a conductor is, to a good approximation,

proportional to the current I flowing through the conductor, i.e. Ohm'’s first law in electricity:
The proportionality constant R is called the resistance of the conductor.

The resistance R of a wire with the length /and the cross-sectional area Ais given by the following

equation:
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R=p- (2)

A
Where p refers to the specific resistance of the wire material.

In the experiment, the proportionality between the current and the voltage is confirmed for metal wires
with various thicknesses and lengths and for wires made of different materials. In each case, the
resistance is determined as the proportionality constant. The dependence of the proportionality constant
on the length and on the cross-sectional area is examined and the specific resistance of the material used

is determined according to Equation (2).
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3. Apparatus:
1. Apparatus (like a bridge with different wires on it) for resistance measurement.

2. AC/DC Power supply (0 — 12 V).
3. Paircables 100 cm long, red/blue.
4. Connecting lead 100 cm black.

5. Connecting lead 100 cm black.

6. Ammeter, DC, (1 < 3A).

7. Voltmeter, DC, (U <15 V).
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:(Carrying out the experiment) & = Jais .
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Leybold, LD Physics Leaflets-P3.2.2.1 (Verifying Ohm's law and measuring specific resistances).
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Determining resistances using a Wheatstone bridge
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1. Objects of the experiment:

1. Exact determination of unknown resistances using a Wheatstone bridge.

2. Verifying of the law of resistors in series and in parallel.
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2. Principles:

The bridge circuit introduced by Charles Wheatstone in 1843 represents one possibility to measure
resistance. The value of an unknown resistance Ry can thus be exactly determined by a comparison with
aresistance R that is known very precisely.

The experiment puts voltage {/on a 1 m long pilot wire with constant width. The wire ends are connected
to the unknown resistance RX and another, series connected resistance R that is variable but known very
precisely. A sliding contact splits the pilot wire into two sections of lengths L and L5, as it is represented
in Fig.1. The sliding contact is connected to the cross point between Ry and R through an ammeter

inserted as a null indicator. If the current s aligned on zero, then:

R, =R (1)
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Therefore, the resistance measurement is, with the null balance, independent of the current applied and

can also be done with non-stabilized power supplies.

The best measuring accuracy for this experimental configuration is achieved with a symmetric assembly,
i.e. if the sliding contact is positioned in the middle of the pilot wire, so that both sections L1 and L, have

the same length. Then:
Ry =R (2)
The known resistance R should therefore have a measurement as exact as possible that is about as much

as the resistance Ry to be determined.

Alternatively, with equation (2), the unknown resistance can be determined directly, in that the sliding
contact is initially positioned in the middle and the variable resistance is subsequently adjusted such that
the ammeter is aligned on zero. The value of the variable resistance R then corresponds directly to the

value Ry wanted.
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3. Apparatus:

1. Demonstration bridge, 1 m long.

2. Variable and known measuring resistors.
3. Unknown measuring resistors.

4. Dcpower supply ©..+/—15V).

5. Galvanometer.
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6. Three connecting leads, 50 cm, black.

7. One pair of cables, 1 m, red/blue.
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1. Leybold, LD Physics Leaflets-P3.2.3.4 (Determining resistances using a Wheatstone bridge).
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Best of Luck my dears ....

Dr.M.Moualla
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