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1o construct half- adder and i1

tables. | §§der gsing lpgic gates and to verify their truth

2 EQUIPMENT & COMPONENTS
fl. Bread board - 1 |

‘2. Power supply - 1 (5V)

3. AND gate IC 7408 - 2

4. ORgate IC7432-1
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2. Half- Adder , | |
A logic circuit that peffonhé the addition of two binary digits (or two bits) and
produces a 2-digit data i.e., a sum and a carry is called a half- adder.

Whenever, we add two binary numbers, we start with the least signifi
This means that we have to add two bits with the possibility of a carry. The
- and block diagram of a half-adder are shown in fig.9(a) and 9(b).

FINAL B.Sc., PRACTICALS

cant columin.
Jogic circuit

+ 91 +

3 ' 7 | )
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B

Ahalf-adder can be realized by using one XOR gate and one AND gate ag shoy,
fig 9(a). When two binary inputs ( A and B) arc given to the half-adder 01rcu1t thep
produces two output in the form of SUM (S) and CARRY(C). i.e., the output Ofthex
gate is called the SUM while the output of the AND gate is called the CARRY, A

We know that, the AND gate produces a high output only when both i inputs 5,
high. The XOR gate produces a high output if either input (not both) is high. Hence th
truth table of a half half-adder is developed by writing the truth- table output of AND gate
in CARRY column and the output truth table of XOR gate in SUM column. The truth tabl,
for a half-adder is given in table 9.1. ‘

Wi

o

INPUTS AND GATE OUTPUTS INPUTS OUTPUTS
. [ 7408 CARRY=AB A . ] -
) ‘ : HA
\ ’ B =i ——03S
7486 SUM=A®B
XOR GATE _ R
(a) Logic circuit =~ ' | (b) Block diagrqm

9. Half-Adder

The Boolean expressions (functions) for CARRY and SUM can be written as,
CARRY, C = AB ades

and SUM,S = AB+AB = A® B
Tabl_c 9.1. Truth table for half-adder
0 1 0 1 SUM,S = A®B
! L 0 ! - AB+AB
| | 1 0
FINAL B.Sc., PRACTICALS ‘ o T
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Full- Adder

In the half- adder, there are only two inputs and there is no provision to add CARRY
coming from the lower bit order when more than two-blt addition is performed i.e., for

higher order columns the half-adder circuit cannot be used for binary addition. So, to
accomplish the multi-bit addition, another logic C1rcu1t called Full-Adder is usedﬂ\

Aﬁ‘\‘ QddPT1QQ1hn1nn1—n ad ol _ 4 1 1 ~ 1 . P - - - - - - A e e — - w

3.

(¥ scanned with Oken Scanner



PROCEDURE / |

. Half- Adder
- 1. Take two IC’s, 7486 and 7408 and identify their pin numbers.
2. Construct the logic circuit by inserting the IC’s on the bread board as shown in .

fig.9.8.
3. Connect the 1 and 2 pins of IC 7486 to the 1 and 2 pins of'the IC 7408 respec-
tively.
AL B.Sc., PRACTICALS ' “ + 99 +
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‘4. Connect the positive terminal of one LED to S and of the other to C.Also, Con.
nect the negative terminal of both the LED’s to the negative terminal of the
power supply, which acts as ground in the circuit. :

5. Switch ON the the power supply and apply different combinations of the logc,
inputs (high and low values i.e., either 0 or 1) at A and B and observe the logicy)
‘outputs S and C at the pin 3 of IC 7486 and IC 7408 by observing the LED’

6. Note down the observatlons in the table 9.3.
7.  Compare the observed logical outputs with the theoretical values given in th,

truth table 9.1.

INPUTS OUTPUTS

A

3
2 }7486 S=A®B
B 7

1,
Bk 3
2| 7408 }- C=AB

Fig. 9.8 Circuit diagram of half-adder

2. Full- Adder e

1. -Take two IC’s 7408, two IC’s 7486, one IC 7432 and identify their' ﬁin' mimbers. |

2. Construct the logic circuit by fixing the IC’s on the bread board as. shown n
fig.9.9. "t .

3. Connect the pins 1 and 2 of IC 7486 to the pins 1 and 2 of IC 7408 Also
connect the pins 4 and 5 of IC 7408 to the pins 4 and 5 of IC 7486. The pms 3 and
6 of IC 7408 are to be connected to the pins 1 and 2 of IC 7432 respectively.

4. Connect the output of XOR gate to LED to-oserve the sum (output)

5. Connect the output of OR gate to LED to observe the CARRY (output)

6. Switch ON the power supply and apply different combinations of the logical
inputs at A, B and C. Observe the sum and carry at the pins 6 and 3 of IC 5 7480
and 7432 respectively. - TRAT |

7. Note down the observations in the table 9.4.

8. Compare the observed logical outputs with that of the theoretical values gl"en i
the truth table 9.2, |

FINAL B.Sc., PRACTICALS - : —+ 100"
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Half-adder Half-adder

-1 S=A®B : |
g)j_i'/bgi —2AT"\ 5 ! S=A®BOC,
n S 4 j]T488 s .
: 2E: 47N (A®B)C ‘ .-
: 2 5 | 7408 }— S~ 3 Cou = (A®BIC, + AB
Y <N :..............-..._J vy / :
: 08 F= 2 | ,
: 1 g y C-"-'AB T |

llllllllllll

Fig 9.9 Circuit diagram of  a full-adder using two half-adders /
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Table 9.4 Truth table of full-adder

i

’

- : .
: = —r 5 u
En Lo e
» —_— - e .
- = .

- g = _— oy
@' - 7
— ol O

£y —
.
\ . ~ ; R
X -
N N
\ .
X X

0
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9.6 PRECAUTIONS _
1. The connéctions should be neat and tight.
2. IC’sand LED’s should be checked properly before téking the observations.
3. TheIC’s should be fixed appropriately on the bread board. |
4. The input voltage should be kept constant while performing the experiment.
9.7 RESULT & |

The half-adder and full-adder are constructed usmg lo g10 gates and their functions are veri- -
fied in terms of truth tables. |
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| \ (/i) DETERMINATION OF AC
- e FREQUENCY SONOMETER
[Bxperiment No.| .~ e

Aim| - TO deterrmne the frequency of (domesuc) ac. supply by means of a sonometer usmg magnetlc wire.

P

Apparatus Sonometer w1th magnetlc W1re (1ron W1re), electromagnet hanger thh slotted welghts each Of 05 kg, and a meter
sca]e"a sensmve balance thh wexghts Dbtk Pl e v S A

e
b

P

| JAC Spnbri{eter S
¥ LphRety g “Fig-1: Sonometer. - YR v
H 5 ‘..‘," ‘:," }"J‘_' ¢ : ot Yl PR

With reference to Fig - 1.

] Y e v 4o ¢ . . , ol . o . <
§ i . D ' . . i . R
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: - e g = o £ ; s ' R e v V 41 Ve
g "oy a . 4 g v e L S B - SN <
t { S0 ') v/ J ¢ U ! 3 > ~
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|PHYSICS-SEMESTER-V : PAPERV| . -

The frequency of the v1brat1ng sonometer wire is g1ven by n=

* Where [ = the Iength (in cm) of the v1brat1ng segment under tension, T
'.T = tension (mhdynes.) under_whlch the wire is k_e_Pt :
= Mg (dynes) with -
M =mass hung from the hanger (gmms)
and g= acceleranon due to grav1ty [cmi 2] = 980 cnt /52

‘and m = lmear den51ty or mass per umt length of the wire (in gm/ cm)

- We-are here -con51der1ng all the. values in c.g.s. system and get n in hertz.

The frequency of the a.c. mains is now given by ~

.‘n -
N=2Hz

s 21\/'<H> 03‘) n: 2 il
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" Sonometer is a hollow wooden box having holes on one side face. Usually it will be of rectangular cross section. Ttis

ally a sound box. ‘On thé box, a uniform meter wire is rigidly fixed at one end D and the wire on the other end passes through
er a fixed pulley P and hangs down. At the second end of the wire a wieght hanger is suspended. Weights can be added to the
ight hanger. If the mass hanging is'M, then the tension applied over the string will be T = Mg. Three wooden prisms A, B, C -
th knife edges can be arranged along the length of the box (and ‘wire also) and can be slided along the box. The heights of the
poden prism are such that, the wire passes over the knife edges of these prisms tightly. Paper riders (already cut in """ size
d kept ready for use) of small sizes are placed over the wire between A and B. When the wire between A and B (of length AB) .

brates in unison (resonance) with the given tuning fork, the amplitude of vibration of the string increases enormously and as a
equence, the paper rider jumps out and falls down, The resonating length AB"qf thie wire can be“megsu»red with ametre scale. . .

'e'_sonometerisshown‘inFig-.'Z. s : Wi e 8 ERTE IR Sl D g . A
- (B) Electromagnet : The primary of the. step down transformer P'is connected to the 220:V a.c. mains. The insulated wires
oming out from the secondary S are wound over a soft iron rod R. The iron rod R is provided at the top with an insulated handle

. This is shown in Fig - 1. This arrarigement makes a convenient electromagnet. X RO
The electromagnet - iron rod R is held vertically over the magnetic wire of the sonometer as shown in Fig - 1. The magnetic
on) wire is kept under tensio n by hanging the weight hanger at the free end of the wiré (passing over the pulley P) ‘and adding

eights. Changing these weights changes the tension T. :
43

!
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| We can repeat the experiment with different vaiues Or tension 1 and Hieasu ity == -

Procedure

. e : Ip of a.c. mains, step down transfor

Asshownin Fig.-1, and explainea already, the electromagnet is formed with the l.1e p of a. C-ied o the wire. The dlst

and the soft iron rod 'R". Imtlally a weight 1000 gm (including the weight hanger) is suspen et in the A Shape o plaei ;
between the fixed bridge ‘A’ and movable bridge ‘B’ is first kept at a minimum value. The paper rider i nced abond 1
| on the wire in between A and B. The electromagnet is firmly held wuh the handle H and the lower end is placed a o

%
\

and falls down. At tlus position the distance '1' between the two bndges Aand B is accurately measured with a metre scale.

b |
Next, the tension T is increased gradually

in steps of 500 ¢gm. each time and the correspondmg resonating length 'l' |

T
measured. Each time the value [ is calculated. The readings are tabulated is Table ‘1T and average value of

T .
mped is calculated‘ !
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Sl No. * | Mass attached | Temir T = —
- . .Mass attached ~ R IR , : . :
\ R MR VR R ,,{r‘?n_smn .11 - Distance between A and B=1 cm , NT
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uﬁo’ﬁ;] 1; : J

] D uring tl'us expenment the followmg precaut1ons are to be taken
3 (1) No over tones Should be formed Entlre length A B of ere should wbrate as one- segment
2). There should be no km.ks 1n the w1res 5 :

_;'f‘ (3')j' Air ShOUld not blow the .paper rlders out N S
) At every SteP of ad]ustment the nder is to be placed at the rmddle of the 1ength AB
(5) I1‘011 I'Od ShOUld be held by its handle and Vertlcally R e ol
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7.8

1.

PRECAUTIONS

The connections should be neat and tight.

2. Identify the p and n sections of the two diodes and verify them whether they are

_1n working condition or damaged.

79" RESULT
I

The logic gates are constructed and the functions of the gates are verified in

terms of truth tables.
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