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� 1 �   ��

�� !�� !"#�� !"#$%&'()*+,-./0�� !!"

�� !"#$%&'!"#��� !"#$%&�� �� !"#$%&'(

�� !"

1. �� !"�#$%&'(

1��� !"#$#%&'()*+,&-�� !"#$%&'

�� !"#$% 2 � 3 ��

A typical room has a height of 2 to 3 meters.

�� !"#$�� %&'()*+,-./

A computer system consists of a computer and some peripherals.

�� !"#$%&'(')

Chemists measure mass on a balance.

�� !"#$%#&'�� !"#$%&'()*

These chemical properties can be observed when a substance undergoes a

chemical reaction.

�� a �� an�� !"#$%&'()*+,-�� !"#$%&'�

�� !��� !"�� !" an�

�� !"#$%

Here is an experiment.

1�� 60�� 

There are 60 minutes in an hour.

�� ! n�� !"

This is an n-valued function.

� 1�
��
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�� ! RS�� !

This is an RS flip-flop.

�� !"# S�� !N ��

A magnet has an S pole and an N pole.

�� !"#$

This is a unit.

�� !"# 8�� !"

An 8-volt battery should be used here.

2��� !"#$%&'()*+,!"$%-)./$012�� !"#$%

�� !"�� !"#$%&'

�� !"#$%&'()*$+",%-

The collector of the transistor must be connected to the positive terminal of the

power supply.

�� !"#�$%&'�()*+,"��#�*-./

The resistance of a given section of an electric circuit is equal to the ratio of its

voltage to the current through this section of the circuit.

�� !"#$%&!'()*+�� !"#�$$%&

If a voltage is applied across the terminals of a closed circuit, an electric current will

flow in the circuit.

�� !"#$%&'(!)*Q ��

The ratio of inductive reactance to resistance is called the Q of the circuit.

�� !"#$%&'(')*

The control of systems is an interdisciplinary subject.

�� !"#$%&'()*+,-./012"345

The design of control systems depends greatly on the application of complex-

variable theory.

�� !"!#$%&'()*+C�� !"

Consider the evaluation of the following integral around a closed contour C.

�� !"#$�� !"#$%&'( !)*+,-./0123

The reader should be aware that the binary data code is converted to base 10 for

human consumption.
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�1��� !"#�� !"#$%�� !"#$%&'()*+,-".

��

��� !"#$%&'(#)*&+,-$.

Thermometers  used in chemistry  are marked in degrees Celsius.

��� !"#$�� !"#$%&'()*&+,-

In this case, all we need to do is measure the potential difference across two terminals

of the circuit .

��� !"#�� !"#$%&'()*()+*,-(.$/

Elements  that are similar chemically  fall directly beneath one another in the Periodic

Table.

�2��� !"#�� !"#$%&'()*+,-./0-12�� !

�� !"#

��� !"#$%&'()*(+,-./ 01

A compound is a pure substance  that can be broken down into two or more elements .

� �� 45���� ! 0�� ! 100�� !"#$%&�' 45�� !�

�� 

A temperature of 45°C corresponds to a mercury level 45% of the way from the 0°

to the 100° mark .

��� !"#$%&'()*+,-./0��� !"#$%&"'

A temperature scale  in common use in the United States today  is based on the work

of Daniel Fahrenheit.

2. �� !"#�$%&#�'()*+,

1� �� !"#$%&'(#$)&*+$��� !"#$%&'()*&+

�� !"

Iron is a metal.

�� !"#

Air is matter.

�� !"#$

Information is knowledge.

�� !"#$%&'(

Electricity is widely used in industry and agriculture.
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�� !�"#$%&#'�(

Electrical energy can be changed by electric motors into mechanical energy.

�� !"#$%

Machines are run by electricity.

2� �� �� !"#$% &'()*+,

�� !"#!$%&

(A) Comparison of Radio Waves with Water Waves

RC�� !"#$

(An) Analysis of RC Resonant Circuits

�� !"#

(A) Study of Phase-Locked Loops

�� !"#$

(The) Research on Image Processing

�� !"

(An) Introduction to Computers

�� ��� !"#$

(The) Transistor-Transistor Logic

19.1 �   �� !"#$

19.1 (The) First Law of Thermodynamics

�� !"#$%&'()*+,�� !"#$%&'�� !"#$%&'

�� !

��    �� �� !�

Chapter 2  Atoms, Molecules, and Ions

��    �� !

Chapter 5  Digital Circuits

��    �� !

Chapter 7  The Memory Element

�� !"   ��

Chapter 35  The Atom

3� �� !"#$!%&'()

�� !"#$%�� !"#$%&' (�� �� !"�� !"#$

�� �� !"#$%&
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�1��� !"#$%��Maxwell�� !"#$Faraday�� !"#Einstein�� 

�� !

�2� �� !"#$%&'()*+��Beijing�� !"Xi’an�� !"Shaanxi��

������� !"#$%&'�� !�� !��� !"���� !��

�� Shaanxi��� !"#$%& a��Chicago�� !"#New York�� !"

�3��� !"#$%&'�� !"#$%&'()*

�� !"#$

the People’s Republic of China

�� !"#

the United States of America

��� !

the State Department

�� !"

the China Travel Service

4� �� !"#$%&'()*+,

� 2–1 �� !"#$%&"'()*+,

Fig. 2–1  Generation of sine wave by vertical component of rotating vector.

���generation�� ! the�sine wave�� ! a�vertical�� ! the�rotating

�� !a��� �� !"#$%&'()*+*,-./0�� !"#$%

� 1–1 �� !"#$%&'(

Fig. 1–1  (The) Block diagram of (a) typical digital computer.

� 25–6 �� !"#�$

Fig. 25–6  (The) Electric field due to (a) ring of charge.

� 2–5 �� !"#!$%!&'()

Fig. 2–5  (The) Effect of (the) ammeter resistance on (the) current in (a) circuit.

� 1–4 �� !"#$%& '()*+,-�./012345

Fig.1–4  (The) Intersection of (the) bias line with (the) transfer characteristic yields

(the) operating point of (a) source-bias amplifier.

5��� !"�#$%&'�()*!�� !" between A and B�from A to B�

the variation of A with B�� !"A � B�� !"#$%&'(
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� 1–5 �� !�"!#$%&'()

Fig. 1–5 shows the variation of output with input.

�� !"#$"%&'() *+(),-.�� !��

The resulting pressure difference between top and bottom of the ball causes a

“lift” force.

�� !"#$%&'�� �� !"#$%

Ohm first discovered the relationship between current, voltage, and resistance.

�� !"#$%&�� !"�#$%&'()

A transistor consists of three parts: emitter, base and collector.

�� !"#$%&'( 1.5� 1011 ��

The distance from earth to sun is about 1.5� 1011 m.

�� !"#$%&'()*+,(-

This sine wave travels along the tube from left to right.

6� �� !"#$%&��'()*"+,-(./01$2

�� !"#$%&'#$%()*+),-.!/0��� !"��� !"

�� !"#$%&'()*+,-./01234567�� !"#$%&'(

Said Dr. Samuel Rankin, head of the mathematical sciences department at

Worchester Polytechnic Institute in Worchester, Mass.: “The further you go into

the scientific and technological frontiers, especially in the kinds of things we are

seeing today, you are going to find mathematics.”

�� ! 1�� �� !"#$%&'()*+,��� 

This is called a hertz in honor of Heinrich Hertz, discoverer of radio waves.

�� !"#$%1�� �� !1���W���� !"#$%&'()*�

�� 

The unit of power is a joule per second, which is called a watt (W), in honor of

James Watt, developer of the steam engine.

�� !�� !"#$�� !"#$%��

�� !"#$%&'()*+,-.�� !"#$%&'()*+,%-./)

�� �Y��� !"#

“Scientists see this as the last industrial moment,” said Frank Y. Fradin, a physi-

cist at the Argonne National Laboratory near Chicago.
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7� �� !"#$%&'()*

�� !"#$%&'

These are Maxwell’s equations.

�� !"#$%&'()*+,-

Kirchhoff ’s rules are very useful to the analysis of networks.

�� !"#$%&'(

This equation is known as Ohm’s law.

�� !"#$%&'(

This section discusses Newton’s laws of motion.

�� !"#$%�� !"#$%&'()*+� )$,-./

The voltage induced in the primary winding is proportional to the primary induc-

tance according to Faraday’s law.

�� !"#$%&

This is Shannon’s sampling theorem.

�� !"#$%&'(")*�� !"#$%&'(

�� !"#$%& !'

This model is called the Bohr model.

�� !"#$%&'(&)

The Reynolds number is a dimensionless quantity.

�� !"#$%&'(

These are the Maxwell expressions.

�� !"#$%& 1–3�� !"#$%&'

This equation can also be obtained from the Karnaugh map shown in Fig.1–3.

�� !"#$ AA’�� !"#$%&'()*+,-

We first determine the Thevenin equivalent circuit looking into the base at AA’.

�� !"#$%&'()*+,

The Wien bridge is also useful as a frequency-selective network.

8��� �� !�� �� �� �� !"#$%&��  !���� 

�� !"#
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�� !�2–1��� !"#$%

In using Equation (2–1), attention must be paid to the sign.

�� !"#$%&'()*

This point will be discussed in Chapter 5.

�� !"# 3.5�� !"

This phenomenon was described in Section 3.5.

� 6–3�� !"#$%&'()*

Figure 6–3 shows the block diagram of a digital computer.

�� 1�� !" 8 ��

The key to Exercise 1 appears on Page 8.

� 1–1�� !"#$%&'()*+,)-./

The range of resistivities of several metals at room temperatures is shown in

Table 1–1.

9��� !"#�� �� !"#$%&'(�� !"#$

S = vt��� S �� !"v�� !"t�� !"

S = vt, where S = distance, v = velocity, and t = time.

10��� !"#$%& by A is meant B ��A�� !"#$

�� !"#$%&'()!*+,

By frequency is meant the number of times something repeats itself per second.

�� !"#$%&'()*+,%-./01-.2'(34%567

By linear operation is meant the ability of an amplifier to amplify signals with little

or no distortion.

11��� !"#$%&'(

�� !�"#$%&'()*

Mathematics is a very useful tool in science.

�� !"#$ %&'()*

Electronics belongs to a branch of physics.
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12����� !"#$�� !"#

�� !"#$%&'()*+,-!(./012(/304!567

Aiken’s machine was limited in speed by its use of relays rather than electronic

devices.

�� !"#$%&'(

Computers differ greatly in size.

�� !"#$%&

This device is very good in performance.

13�����per���� !"#$

�� !"#$%& 30�� !

Radio waves travel 300,000 kilometers per second.

�� !"#$%&'()*

Its frequency stability is six parts per million (= six parts in a million).

14��� !"#$%&'

�� !"#$%&'()

These are data in polar form.

�� !"#$

They take place in reversed order.

3. �� !�"#"$#%&'()*

1���� !�� !"#$%&'

�� !"#$%&'(�)

A scalar/Scalar quantity is one that possesses magnitude only.

�� !"#�$%&�'!()*+

A heat/Heat engine is any device that converts heat into mechanical energy.

�� !"#�$%&'�()*

A gauge/Gauge pressure is the difference between true pressure and atmospheric

pressure.

�� !"#$%&"#'()*+,-.

A velocity/Velocity is a vector quantity involving both magnitude and direction.
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�� !"#$%&'(%)*+,-!./

An absolute/Absolute error is the actual difference between the measured value

and the accepted value.

2��� !"#$%

�� !"#$%&'

This quantity is called the diffusivity.

�� !"#$%&'()*+,*)-

This is measured by a quantity called the regulation.

�� !"#$%&'(

This ratio is called the magnetic intensity.

�� !"#$%&'()*+,�'-

The energy liberated by nuclear fusion is called thermonuclear energy.

�� !"#$%&'()*+,%-.

The ability of some elements to give out radiations is called radioactivity.

4. �� !"#�$%&'()

1��� !"#$%&'()*+,-./

�� !"#$%&

The unit of resistance is the ohm.

�� !"�#$%&

The unit of potential difference is the volt.

�� !"#$%&

The unit of capacitance is the farad.

�� !"#$%��� !"#!$��%�� !"#$%&'�� �� 

�� !"

The unit of resistance is labeled the ohm, after George Ohm, who first discovered

the relationship between current, voltage, and resistance.
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2��� !"#$%&�� !"#$%&'

���

the coefficient �

�� i

the subscript i

3�� same�� !"#$

�� !"#$�� !"�#�$%&'(

In this case, its potential difference is the same as the EMF of the battery.

�� !"#$%&'()

These two names are the same in meaning.

4��� !"#$%&'(

Any

None

Neither

Either

All               of the + ��

Most

One

Each

The rest

�� !"#$%&'( )

All of the devices here are home made.

�� !"#$%�&'()*+,

None of the texts available mention this problem.

�� !"#$%&'()*���4–1��� !

If neither of the foregoing conditions is satisfied, then Eq. (4–1) is not readily

solved.

5. �� !"#$%&'()%� !*+,!-

�� !"#$%�� !"#$%&'( 50°C�� 

After the hot and cold water have been mixed, we will have 2 kg of water at a

temperature of 50°C.

�� s

the variable s

�� ! p

the marketing tool p

}
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�� !"#$% &'($)*+,-.

Variations in the load have little effect on the frequency or amplitude of oscillations.

�� !"#$%&'()#*+,"-./�� !"#$%&

These convenient sources of electrical signals are useful in the test, maintenance,

or operation of a wide variety of electrical apparatus.

�� !"#$%&'CAD/CAM�� !�� !"#$%&'(#)

The book is designed for managers who wish to learn about the technology,

applications, and scope of CAD/CAM.

�� !"#$%&'()*+,�� !"#$

Capacitance depends on the size, shape, and separation between any two

conductors.

�� !"#$%&'()*+, !"# �- ./

The useful power in AC circuits also depends on the current and voltage in the

circuit.

�� !"#$ !%&'()*�� !"#$%&'(�� �� !"#�

�� !"#$%$&'()%*+,-./

Microwave engineering is the branch of electrical engineering that deals with the

transmission, control, detection, and generation of radio waves whose wavelength

is short compared to the physical dimensions of the system.

�� !"�� !"# $%&'()*+, -./0123$4

It is convenient to include the functions of a voltmeter, ammeter, and ohmmeter

within one instrument.

6. �� �� !"#$�� !"#$�� !"#$�� !"# ��� !"#$��

�� !"�� !"#$�� !"#�� �� !"#$%&'()!*

�� !"#$%&'()*+,-

Let us make a rough estimate of the pressure there.

�� !"#$%&'()*+,-$./0

The prerequisite is a good knowledge of electric circuit fundamentals.

�� !"#$�� !"#$%&'�()*+,-./

The scope of this book does not permit a detailed discussion of all of these

mathematical devices.

�� !"#$%&'()*+,-.$/&01234

The manner in which the Wheatstone bridge is used may be understood from an

analysis of the circuit.
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�� !"#$%&'()*+,-&.

A quantitative analysis of this circuit is rather involved.

�� !"#$%&'()*+,-+*.

A short calculation will convince you that this is indeed true.

�� 2�� !"#$%&'()*+,-.,/0123*456

A more detailed description of the operation of transistor in saturation is given

in Example 2.

�� !"#$%&'()*+,�� !"#$%&'()*+%,-.

A general knowledge of the characteristics of electrical transmission is essential

if the reader is to gain an understanding of data communications.

�� !"#$%&'()*+,-.�� �� !"#$%&'()*+

An examination of the two experiments shows that a definite relationship exists

between current, voltage and resistance.

�� !"#"$%&'()*+,-./01

There is a growing awareness that this technique is of value.

7. �� !"#$%&�'()�� !"#�� !"�� !"�� !"#$%

�� !"#�� !"�� !"�� !"�� !��

�� !"#$%

A second approach is as follows.

�� !"#$%&'()*+,-.!�/01234567�,89:;<=

�� 

The advent of electronics is reckoned from the discovery that the current in a

vacuum diode can be controlled by introducing a third electrode.

8. �� !"#$%

1��� !"#$%&

all        
+ the +�� !

both

�� !"#$%&'()*+,$-

All the instruments in our laboratory are homemade.

�� !"#$%&'()*

Both the devices here are very good in quality.
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2��� !"#$%&'

�� !"#$%&'()*+,-./0�� !"#$%�

too�� 

so�� !                    
+�� +a(n)+�� !

as�� !...�as�

how�� !

�� !"#10�� !"#$%

This is so difficult a problem as not to be solved in 10 minutes.

�� !"#$%&'()*+,-./0

It is necessary to determine how large a force is required to move this body.

�� !"#$%&' 450�� !"#

This manipulator can lift as heavy a weight as 450 kilograms.

�� !"#$�� !"#$%&'()*++,-�&./012

In practical applications, the power rating of a resistor is often as important a

characteristic as its resistance value.

�� !"#$% &'()*+�� !"#$%&'()*+,

The usual moving-coil galvanometer has too large a moment of inertia to follow

the instantaneous values of alternating current.

�� 1

I. �� !"#$%&'()*#+,�� !"#$%&�� !"#$%&'

1. There has been _______ ever greater interest in this subject.

2. The power rating is the maximum power the resistor can safely dissipate without too

great _______ rise in temperature.

3. Its primary disadvantage is _______ increase in noise.

4. _______ successful design of the equipment requires _______ detailed knowledge of

the performance specifications.

5. In _______ Bohr model of the hydrogen atom, _______ single electron revolves

around _______ single proton in a circle of radius R.

6. The unit of frequency is _______ hertz.

7. If _______ voltage is applied across _______ circuit, _______ electric current will

flow in _______ circuit.

}
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8. _______ Fig. 5–1 shows _______ Oersted’s experiment.

9. We should use _______ 18 volt battery here.

10. _______ machine is _______ device for transmitting force to accomplish _______

definite purpose.

11. _______ hydraulic press will be considered in _______ Chapter 14.

12. _______ study of fluids in motion is one of _______ more difficult branches of

mechanics because of _______ diversity of phenomena that may occur.

13. It is easy to determine _______ value of _______ parameter �.

14. By _______ Eq. (2–1) we have _______ following relation.

15. It is necessay to use _______ S-shaped tube here.

16. The authors work at _______ University of Texas at _______ Arlington.

17. This is _______ R-bit transformer.

18. _______ XOR gate must be used here.

II. �� !"#$%&'�� !"#$%&

1. �� ! h�� 

2. �� !"#$%&'()*+

3. �� !�Bainbridge��� !"#� $%&'( )*

4. �� !"#$%&'()*+,-./0123

5. �� !"#$%&'() �*+

6. �� !"# 6.37 � 106 ��

7. �� !"#$%&'

8. �� !"#$%&'( )*+

9. � 2–5�� !" 2–2�� !"#$

10. �� !"#$%&

11. �� !"#$%&'()*+,

12. �� !"#$%�� !"#$%&'()*

13. f (x � h)� f (x)�� !"#$%&'()*+,-.

14. �� !"#$%&'()*+,-./01%23&'4

15. �� !"#�� !"#$%&'()*+,-

16. �� !"#$�%&�� !"�have as... as...��� 

17. �� !"#$%"#&'()

18. �� !"#$%&'()*+�,-

19. 1831 ���� !"#��� !"#$%&!'(

20. �� !"#$%&'(
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III. �� !"#$%&'

�� !"#$%&�� �� !"#$%&'()�*+,-.*/�

�� !" #$�� !"�� !"#$%�� !"#�� !"#$%

�� ! "#$%&'�� !"#$%&'()*+,

IV.�� !"#$%$&�� !"!#$%&'

1.�� ! "UASMA�� !"#$%&'()

�� ! "UASMA protocol employs an unique frame structure.

2.�� ! "�� !"#$%M�� !"#$%&'��� !"#

�� ! " Performance analysis of a M-ary spread spectrum receiver using

biorthogonal cyclic codes

3.�� ! "�� �� !"#$%&'()*+,-./

�� ! "At last, broad stepped impedance transformer is designed by this

method.

4.�� ! "�� !"#$%&'()*+,-./��� !"#

�� ! "Dynamic analysis and evaluation of security for proactive secret

sharing system

5.�� ! "�� !"#$%�� !"#$%&'(

�� ! "With state-transition diagram, security probability of system is obtained.

6.�� ! "�� !"#$%&'()*+,-

�� ! "The approach can be applied to one-dimensional potential barrier with

arbitrary profile.

7.�� ! "�� !"#$%&'()*+,-./+0

�� ! "We propose a kind of numerical method based on the Newton’s iterative

method.

� 2 �   ��

�� !"#$%&�� !"#$�� ! and��� !

1. �� !"#$%&�� !"#$%�� !"#$%&'()�� !"#$

�� !"# and�� !��� !"#$%&'�� !"#$%&'()#*

�� !

�� !"#$%&

This device is large and complicated.�and�� !"#$%&
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�� !"#$%&'()*�� !

This machine has the advantages of simple structure and good performance.

�and�� !"#$%&'�� !"#$%&'()*+&,-./01

�� !"#$%&'#$%()(*+,-./012345

The message is a logical unit of user data, control data, or both.�or�� !"

�� 

�� !

ib = (Vim / Rb) cos ωt (2.2–7)

ic = �(IBQ + ib) (2.2–8)

We have

ib = (Vim / Rb) cos ωt (2.2–7)

and ic  = �(IBQ + ib) (2.2–8)

�and�� !"#$%

�� !"#$�� !"#$%&'(�

iB = IBQ + ib (2.3–2a)

iC = ICQ + ic (2.3–2b)

iE  = IEQ + ie (2.3–2c)

In this case we obtain the following expressions:

iB = IBQ + ib (2.3–2a)

iC = ICQ+ ic (2.3–2b)

and iE = IEQ + ie (2.3–2c)

�and�� !"#$%

���

�1� �� !"#$%&'()*�� !"#$%�� !"#$%&'(and�
�       C = 25,300 / fr

2L

    ���f
r
�� !"#L�� !C�� !

      C = 25,300 / fr
2L

   where f
r
 = frequency of resonance

      L = inductance

      C = capacitance

�2��� !"#$%&'()�� !"#$%&'( and�
� �� !"#$%&'()*!+,-%./01[8]� [9]� [10]�

The reader who wishes to study further should consult specialized references [8],

[9], [10].
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�� q�� !"#$�� !"#m�� ! "#�� !"

Here, q is the amount of heat absorbed in joules, and m is the mass of the

substance in grams.�and�� !"#$%&'(�� !"#$%&'()

�� �� !"#$%&'()*+,�� !"#

In this way, the bat can tell what lies ahead and how far away it is.�and�� !

�� !"#$%&�� !"#$%&'()

2. �� !"#�� !"#$%&'(�� �� !"#$%�� !"#$%

�� !"#$

�� !"#$%&'() 1029�� !"#�� !"#$ 10�� 

Assume there are 1029 free electrons per cubic meter in the wire, and that the

current in the wire is 10 A.�� !"#$%&'�� !"#$%&' that ��

�� �� !"#$%&'()*+,-./

�� !"#$%"&'()* E�� !�� !"#$%

Suppose that the field at each charge has the direction of the vector E but that it

is not uniform.�� but�� !"#$%&'()*

�� !"#$%&'()*&'+,-./01234 �� !"#$%&'(

�� !"��� !"#$ 85�� �� !"#$% 160�� �� !"

�� 660�� �� !"#$%&'() 100 ��

Some physical quantities require only a magnitude and a unit to be completely

specified. Thus it is sufficient to say that the mass of a man is 85 kg, that the area

of a farm is 160 acres, that the frequency of a sound wave is 660 hertz, and that

a light bulb consumes electrical energy at the rate of 100 watts.�and�� !"

say�� !"#

�� !"#$%&'()*+,-�� !RL�� !"#�� !"#$%

To explain the circuit operation qualitatively, it is assumed that RL is infinite and

that the diode is ideal.�and�� !"#$%&'()*

�� !"#$%&'()%*+",�� !"#$%&'(!)

This method has the advantages that the phase scale is linear and that there is no

ambiguity concerning the size of the phase shift.�and�� !"#$%&'(

�� !"#$%�1�����2�����3���

The advantages of this amplifier are (1) that..., (2) that..., and (3) that...�and��

�� !"#$%



20�
�
�

�
�
�
�
�
�
�
�

� 3–5 ���� !"#$%&�� !"#$%&'

Another point of view which may be adopted, and which is sometimes more

convenient, is illustrated in Fig. 3–5.�and�� !"#$%&'

20�� !"#$%&'()*+,-./)0 12345/6#718�� 

�� !"�� ! X�� !"#$%&�'

One of the outstanding developments of 20th-century physics has been the

discovery that all matter is endowed with wave properties and that a beam of

electrons, for example, is reflected by a crystal in much the same way as is a beam

of x-rays.�and�� !"#$%&'(

�� !"#$%&'()*+,-./01�23451672/08

There is no guarantee that such messages will arrive in the same order they were

sent, or that they will be unduplicated, or that they will arrive at all.�� !or�

�� !"#$%&'

�� !"#$%&'()*+,-�� !"#$%&'()*+,-.

Be sure all connectors are tight and that no undue strain is applied to the mechanical

interconnections.��and�� sure�� !"#$%&'()�� !"#$%

�� 

3. � therefore, hence, thus, however�� !"#$%&'()*+,- and��

�� !"#$�� !"#$%&'()*"+,

�� !"#$�� !" #$%&'(#)�� !"#$%&'()

In this case, the pressure at the base of each component is the same and therefore

the system is in equilibrium.���... is the same; therefore the system... ��... is the

same. Therefore the system...�

� b���� ! Vb = Va � El��� E = (Va � Vb) / l�

At point b, we have

                       Vb = Va �El,

and hence

                       E = (Va � Vb) / l.
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����� so ���� ��� �� !"#$% !"&'()$*�

�� !"#$%&'()*+�� ! and so��� !" and�
��� !"#$%&'�� !"#$%&'%(

Farad is too large a unit, (and) so one uses microfarad and picofarad.

� 3 �   ��

1. �� !"#$

1� �� !"#$%&�

                                    ���� !"#

���� >1�� !"#!$%��� 1�� !"#$

�� !

eight ninths

�� !

three fifths

�� !

seven tenths

�� !

one seventh

�� !

one fourth/a quarter

�� !

one/a half�� !"#$%&'(�� ! one second�

2� �� !�� !�� !"#$%�� �!�� !"#$�� !"�

             ���a few/several�

���tenths�hundredths, thousandths ��

�� ����� !"

a few tenths
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��� ����� !"

a few hundredths

���� ����� !"

a few thousandths

�� !"

a few millionths

�� !"#$%&'(������� !�

This is only a few thousandths of the heat of vaporization.

�� !"#$%&�� !"#$�

�� !"# of a(n) �� �� !"#

�� !"#"$%&

This pill weighs a few hundredths of a gram.

�� VBE�� ! "#$�� !"#$%&'()*+,-

By varying VBE only a few hundredths of a volt, the base current can be changed

significantly.

3��� !�� !""#$�� !""#$�� !"##$�� !"#$"%

�� !"

�1�
 ��  + parts�� !"1�� !"#$

           per�=in a�+ ��  �  in +�� !"

�� !"

seven parts per million�=in a million�

OR: seven parts in 106

�� !

three parts per thousand�=in a thousand�

OR: three parts in 103

�2�
               a(n) +��  + part

          per�=in a�+ ��  �  in +�� !"

�� !"

a third part in 106

�� !

a seventh part in 103


