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Duration: 30 minutes

I. Connect the cireuit shown and display Vg on the CRO screen {set

Vi ,P'"-”']. V, £=1KHz from the signal generator)

[\

- Measure the amplitude of Vi
Answer: Vo=

i)

- Measure the frequency () of the input voltage Vi at which the
amplitude of Vp is maximum (resonance frequency)
Answer: =

4. Measure the phase shift between Vi and Vg
Answer: @ =

5. Remove L from the circuit (replace it by a short cirouit)(?rom e

measure w.sqp by changing the input frequency f )
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To measure the phase shift between the two signals (R —Source)
@ =201f * At

2-measure the resonant fraquency o The curren

o = —— {1 think the phase shift here must equal zero!!)

JLC

4- Beasure the phase shift between the current {R} and the voitage on

So we measure voltage between source and

capacitor at resonance and find the phase shift
& = 201f * At

R1 L1
MN\%W%

Note: this is same for inductor {between source and inductor at resonance)
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" experimentally and at that frequency find the
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2) Set V=2 (Volts) rms{_f = 1.5kH.
curser find the amplitude of V.
3} Find the phase shift between the Vin and

Vi using internal mode,

3) Find the resonant frequency f,

phase shift- een Vi, and V. using external
mode. [ o~ . '

4) Rembve Lfrém the circuit and construct low pass filter, Find experimentally w g, |

5) Power the circuit from signal generator with 3 high frequency square wave what is
the output? ' )

Qs | 4, '

1. Connect the circuit shown({{ R=1KQ, C=0.22pF) R

2. Display Vi on the DSO and measure the time constant of

the circuit. | c
3. Construct 3 high pass filter from this circuit. Show that

this circuit works as differentiator at low frequency.

{1. Measure W.3qg .
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Note: The signal for the source is G451

I i AN N ..
3- Show the criticel damning case:

First: we must find {Rckt : internal resistance):

- We switch the variable resistance off and then from the screen shot of DSO |, we find
V1,V2 and Af{pericd).




Substitute in‘the equation to find p = (

1
11—}/ Ag
1)

And then find Reke ; S TE—

Rekt = 21 5 (120 - 150} Q

Then we find the R for critical damping case:

By changing the var

Fesien

iable resistor unti the curve be like this

Fommane o7
R BT

For this case (L = 10mH ;L =0.01*%304.3)
R (tho) = 2000 o
Ripra) = 2000-3000
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‘50 we must fingd +

Measure the deca
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oF,

v eonstant in this case o critica damping)

i, from the DSO to find the decay constant:
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{This is valid for over damping and critical damping)



5- Show the under dampng -,

We make the vaiye of varrable reSistor less than critical case (srnall enough

6 Measure the osciliation frequency in this case {under Damping):

f== (We find T from the DSO)

Note: the frequency on {DSO is for source, not for under damping).

LI Connect *ﬁa Circi *i: shown: {RLC with sinusoids] signall

1 L1

. BIRZE[]

Note: the square wave here sinusoidal signal.

between the current {Rj and the input voltage
{f= 4KH7), ‘

annels {the first on R ang the second on

Notes: - here we must use two ch
the source) and to do this we must Replaces R in position of capacitor like
cr1

this: A L e
. Fh;’""‘a’”‘w’_‘\f”.‘-_ : H

T

Then connect the two channels to the DSO {and will appear two signals) |

R

‘»’g ‘i‘f f’a"




Q3:
1~ Connect the circuit as shown {R=1k ,L=10MH)

2~ Show Vr on the DSO {internal mode)
We connect the circuit like this

i

O -G -

3~ Megsure the time constant r of the circuit
From the DSO ,we find time constant
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a5 '
1-connect the circuit as shown:

R * A
et A Ak A SEm

@D

|
|

Figr(i2D

-

fiiver fram circuit ..show this ¢ reuit works as

44]

A 008 struct a high pass
differentiator at low freguency .
The Cmm& rmust be like this

Vi D"""i : ’Vs:fx»z
. )
o # ‘ I

Note: The supply must be {sinusoidal} no

i square wave




Nat that here we can’t draw {A vs.o )

= Yo (here Vout : Vp-p for channall and Vin : Vp-p to channel2)

Vin

0.707 = Yot

Vin
V out = 0.707 Vin
Ex: Vp-p =5 for signall
Vp-5'=2 Yor signal2
SoVour = 0707 (5)=3.5

We must change v2 1o be 3.5

el

And then we find o =211
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Physies 112

WW AdHS ocvvvrns © Student number: ... Y\ ¥ed by

Draw an RLC circuit, connected with an Oscilloscope to measure | Q

the mput on X- Channcl and the current on Y- Channei . N

Draw a sketch of the relation between the current and frequency
when R1=1 K2, and R2=5 KL.

R = \ .

/"
Draw a sketch of the relation between the cuz*rent and“nhe
frequency when L1= 5 mH, and L.2= 10 mH. .
’X_‘ e \'”‘\ e QM\A wwwwww ——
P

L'__ﬂfL_t/_y \—1¢ Vel

Dlaw a sketch of the relation between the current and the
frequency when C1= 0.1 pF, and C2=0.01 uF.

> %



o'\ LT —

k]

L

T ’4@ pE S
) "‘._ 2V T

Birzeit University o Ssdom dada
Physics Department / el il B 4

Experiment No. 2 (Internal Resistaf(iée) {; ]

Name: ..M.W.M.._Student No.: %@@ﬂ ......

—\_

E

i Hwitch

rd
r=internal resrstance R

When the switch is on, changing R will change the current (I), then the result of
drawing 1/1 vs. the load resistance Ry is shown in the figures below,

1/1 {An-1) vs. R(L) (Ohms)
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y combination of them.

Your pracei . L rl . 4
f practical eyarm will be any of the followi i g guasticns or an
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1) LGi“mrw ihe, clecit shown.
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Q3
1} Co | -
} Conneci the circuit shown. (R=1 K, [ =10mH) ' :
2 Shon ‘ ' . § {
} Show v o the Oscilloscope screen (internal mode) g
) \AFC!S"'“’ oL '._ : ) . . - . . ./
ra the time constant T of the Crelit. |
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For the following circuit the I-V dharacte;:istic curve was as shown :

3 - e

R | T

0 2 HmA)y 4 -~
1-What is the value of R19

LN G- e’ R Loes

2- What is the value of the Joad resistance that satisfies the maximum ™
power transfer ?
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Experiment No. 9 (Filters)

Name: ... W FFPPA44 Student No.: ... i i, ...

1. Draw a RC circuit as a:
a) Low pass filter.

e

2. Which kind of filter is considered to be a d)tierentzatoﬂ And which kind is considered as an
integrator? How?
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112 Lab Report
covninnesosy Experiment 7 (Capacitors and inductors)

Student Name: Student No.:

WU

HV,is a full sguare wave r-l___l draw, VR, Ve, VL in the following circuits
1) RC circuit

Vr | l V¢

IR

i —"""[ E Fc, B
= ‘I A e T
: PN (TS
t a 1
2) RL Circuit ~ ! ~
Vi
Y v
ol a —5

3} LC Circuit
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e Practical Exam 4 - jﬁ" -
Your practical exam will be any of the foilowirig questions or any combination of them. / TR % 2.
Qi: ”‘/“é;;*‘“-’sﬁ»—m k«% R L= 10mH s 2ta //' ‘
) {’ et M w---w.,\\ .

1} Connect'themow

2) Show V. on the DS internal mode).
3) Show the gritical damping case -,J‘i‘ﬁ

°4} Measure tlre decay co stanNn thiscase
{M»” 5) Show the unde p%ng};a{e.

\{ . 6) Measure the oscmatlen frequency in this case (ask instructor).
_m..,,xu Wwﬁﬂ" %\' V’ i .de,_:‘- . >
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R R=1KQ  L=10mH ,««f"('//
Qz2:
1} Connect the circuit shown.
2) Measure_the phase shift between the
s«icurrent and the input vo_ltage at f—jl kHz.
3) Measure the resonant frequency /
4} Measure phase sh:ft hetween the current an%t e voitage on the capacitor.
_ } o
3 %‘\ﬁ .A“‘fﬁ
a3 ‘ R
1} Connect the circuit shown. (R=1 K, L=10mH) bt
2} Show V on the Oscilloscope screen (internal mode). L
3) Measure the time constant T of the circuit.
Q4
1} Connect the following circuit { R=1KQ, C=0.1pF, L=10mH}. ) )
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2 Set Vm =2 {\/o!c olts). rms(f = 1L5KH Msing the | -~ . DRV TS S
S . - . . o .
Crser find The gzmphtur;e of V. M = l\n—rp TN . L ?gwi |
3) '1 R ;3 A i e v
i’ld the Dﬂfa.}e bh?ﬂ: T}Dt\r‘j.:scn i-he v!n and ; 7"\"‘"'” .
e )
Ve usmg et ema? mode, o . '} | .
>/ Find - the resonant fr@quenry £, - o RE \
- ;;DEHmc ntally and at that, frﬂqueney find ’ehe- J DN~y l = e
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4] Ra .
5;;3 mﬂ\f«e LAYEm the circuit 2 and construct low pass-ﬁger imd f‘xpermmnmily W.3gg, .
o [§] =3 Farog ra ' i
Wer the ciredit from s sign q_? generator with g hmh frequ @ncy square wave what is
the oy Pty |
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L. Connect ¢ the circuit Jhawn(( R=1K{), £=0. 2?;,LF}

2. D -
isplay Ve on the DSO and me asure the time constant of
the Circuit, ' ’

T 3. Consirn s . | A T
E Constryc 4 a high pass filter from this clreuit, Show that S I

~_this
s.r p CH‘CU?L Works as different lau.)r at low H‘equency ‘ /{
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Physics Department
Physics 112

f"racticallExam. '

C =0, (!)22/.11’ L = 10mH

ll‘m—]
%
|

@

1) Connect the circuit shown. ' .\:7’10 i/
2) SetViy= 1 (Volts) rms, f = 6 KHz. /}’7 '
Using the curser find the amplitude oiVRgnd@ts frequency.

3} Remove L from the circuit. Power the circuit from signal generator with square
wave,

4) Display Vr on the DSO and measure the time constant of the circuit.
5) Construct a high pass filter from this circuit. Measure W.adg .

N g P
V0% D68
2.4, 6
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BIRZEIT UNIVERSITY
Physics Department

-

Physics 112
\ Practical Exam. V2
Name: ('7 -“/ st.#
\‘

R=1 KO L=10 mH

@

C=0.022 pf

/‘1) Connect the circuit shown.

2) Display Vzon the DSO screen. Measure the phase shift between the current

and the input voltage at f=4 kHz. s BY = S /4.’5 Cwly «-;-;,,Eﬁ“g) mﬂi
~. 3} Measure the resonant frequency. = 2 TR

. 5
. 4) Remove C from the circuit. Power the circuit from signal generator with a %3 ¥ i
‘ square wave.

—

{ A
. . - : \’?’*’\ e -
5} Display{VRon the DSO screen. Measure the time constant of this RL circuit. _ .

AW




Name: f\ 5 f
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'E%EF%ZEH MEE&;WEB‘.:»!T“?’?
Physics Department
Physics 112
Practical Exam. V4

SN/ AN st \\ 20
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)
e

C= 0.({)%2#5‘” L = 10mH
B “ﬁ?ﬁ@““l |
§ R = 1k2

Connect the clrcuit shown,
Set Vin= 1 {Volts) rms, =6 KHz
Using the curser find the amplituce of\‘\i&gnd its freduency.
Rernove L from the circuit. Power the circuit from signal generator with square
wave
15p§ay V. on the DSO and measure the time constant of the circuit.
Construct a high pass filter from this circuit. Measure wWam.



BIRZEIT UNIVERSITY
PHYSICS.DEPARTMENT

. Practical Exam PHYSICS 112 Summer 2011

Instructor : Dr. E. Sader

Please call the instructor forinspection for each part you completed.

1-Connect an AC- series RLC circuit with R=2 KQ, L= 10 mH and C=0.01 uF. Set the
peak voltage of the signal generator at 3 Volts.

PV

2- Measure the current in this circ_:gi'_t: (rms and peak values), and the phase shift betwecn
= this current and the sinusoidal driving voltage of the function generator at f=5 KHz.

— 3- Measure the resonance frequeney f, .

~%., 4- Measure the current flowing in this circuit for the resonance frequency (rms and peak
values).

* 5 — Measure the voltages at resonance on the capacitor and inductor.

. T Sy ®

« 6-Add the measured peak voltages on the three components (show how you do it).
Compare with the peak voltage of the function generator. Interpret your result.

\/LG\\’G%Q - CD\?&Q)}\\'Q\{ = . \‘_? = ('3 V

- Onducter = GOOD LUCK, N

E o | e o
) = P]r\_age Shift - 5O P Y
s L 5 13 esorance feey = 16,16 R H. -y
T -V = Vem, 1945 peak E@L\FL
® Zrn "% -

T -3 >




SITY
Physncs Department

Physics 112

Practical Exam. V2
Name: st.#

R=1 K} =10 mH

NN m
J— C=0.022 pf

1) Connect the circuit shown. |

2) Display V;, 4 Volts, 4 KHz and measure Va.

3} Display Vron the DSO screen. Measure the phase shift between V; and
the input voitage at f=4 kHz.

4) Measure the resonant frequency.

5) Remove L from the circuit and construct a low pass filter. Power the
circuit from signal generator with a square wave at 30 kHz. What is the
output.






