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a=z+y a equals x plus y
b=x—-y b equals x minus y
c=x-Yy-z c equals X times y times z
c =Yz Cc equals xy z

(x+y)z+ay x plus y in brackets times z plus x y
24y 420 x squared plus y cubed plus z to the (power of) five
"yt =2" X to the n plus y to the n equals z to the n
(z —y)*™ x minus y in brackets to the (power of) three m
x minus y, all to the (power of) three m
2*3Y two to the x times three to the y
ar® +br +c a x squared plus b x plus c
VT + Yy the square root of x plus the cube root of y
Jr+y the n-th root of x plus y
atb

s a plus b over c minus d
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—0.067  minus nought point zero six seven
81.59  eighty-one point five nine
—2.3-10° minus two point three times ten to the six
[=—=2300000 minus two million three hundred thousand]
4-107%  four times ten to the minus three
[=0.004 = 4/1000  four thousandths]
7w [=3.14159...] pi [pronounced as ‘pie’]
e [=271828...] e [base of the natural logarithm]
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1.4 PROBLEM-SOLVING APPROACH.

Solving problems is a centerpiece of an engineer’s activity. As engineers, as use our
creativity to find new solutions to problems that are presented to us. A well-defined
approach can aid significantly in solving problems. The examples in this text highlight an
approach that can be used in all facets of your career, as a student and as an engineer in
industry. The method is outlined in the following nine steps:

1. State the problem as clearly as possible.
2. List the unknown information and given data.
3. Define the unknowns that must be found to solve the problem.

4. List your assumptions. You may discover additional assumptions as the analysis
progresses.

5. Develop an approach from a group of possible alternatives.

6. Perform an analysis to find a solution to the problem. As part of the analysis, be sure
to draw the circuit and label the variables.

7. Check the results. Has the problem been solved? Is the math correct? Have all the
unknowns been found? Have the assumptions been satisfied? ...
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13.48 Determine the input-output relationship for the op amp circuit of Fig. 13-22.

Solution: Assume the inverting terminal to be virtual ground; then by KCL at the inverting

node,

PR B NPT (1)
R R dt

Rearrange (1) and integrate to find

1

v, (t):.[odv" :—éj‘;(\z, +v,)dt+v, (O) (2)

wherev, (0) is the capacitor voltage at t=0. Clearly, the circuit is a summing integrator.

(<)

4.10 Troubleshooting Techniques.

The art of troubleshooting is such a broad topic that a full range of possibilities and
techniques cannot be covered in a few sections of a book. However, the practitioner should
be aware of a few basic maneuvers and measurements that can isolate the problem area and
possibly identify a solution.

Quite obviously, the first step in being able to troubleshoot a network is to fully understand
the behavior of the network and to have some idea of the expected voltage and current
levels. For the transistor in the active region, the most important measurable dc level is the
base-to-emitter voltage. ...

@)
31 dwlgy 9l cuin o Jlio (<) Jaeger & Blalock, 2022) 51 aliweo Jo gy (<) oduis yuyod (s cyio 31 addigos .Y JSi
)5 slosaly &G 51 oul wlasdlo (o) (Boylestad & Nashelsky, 2006) 51 sbcus sy g, () (Cathy, 1990)
(Analog Devices, 2023) j| SgJUl5 < douiie (o) (Tektronix, 2023)

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this
product or any products connected to it.

To avoid potential hazards, use this product only as specified.

Only qualitied personnel should perform service procedures.

To Avoid Fire or Personal Injury

Use proper power cord. Use only the power cord specified for this product and
certified for the country of use.

Connect and disconnect properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Connect and disconnect properly. Connect the probe output to the measurement
instrument before connecting the probe to the circuit under test. Connect the
probe reference lead to the circuit under test before connecting the probe input.
Disconnect the probe input and the probe reference lead from the circuit under test
before disconnecting the probe from the measurement instrument. ...

(®)
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8. (e,=5 \/0) How do you say the following expressions in English?
- VatVe-Ve=0
- (¥/5-2y)+z
- A=-142°

@
9. (o, Y) Describe what you see in each picture using complete sentences in English.
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- If the amplifier has no DC biasing problems, what might prevent the signal from going from

one stage to the next?

- What might happen to a small-signal amplifier if some of the bias circuit parts are broken
(i.e.. they show much higher resistance than their expected -or nominal- value)?

FAULT

SYMPTOMS

Bias component failure open
circuit or high value resistors

Results in a large change in
operating point usually tend-
ing to cut transistors off. This
gives either grossly distorted
output or no output at all.

Short circuit decoupling or
coupling capacitors

Again a large change in
operating point usually tend-
ing to force transistors to
conduct much harder.
Grossly distorted output.

Coupling capacitors
open circuit

No transfer of signal from
one stage to next. All d.c.
bias levels normal. No output
signal.

Signal decoupling capacitors
open circuit

Low gain, since series negative
feedback is introduced.

Power line decoupling
capacitors open circuit

Increase in “hum” level

(100 Hz) at amplifier output.
The first stage of a pre-
amplifier is normally supplied
from a decoupled line.

Open circuit feedback
line

Excessive gain with instability
and possibly oscillation.

Noisy transistor or
resistor at input

Poor signal-to-noise ratio.
(Always check early stages
first.)

Change in coupling and
decoupling capacitor values
to lower value

Reduction in bandwidth.
Poor low frequency response.
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_ Textbooks VASE VAN VA - -

_ Catalogues VAadRAY A - -

_ Datasheets VAad RAYA IS - -

Reading & Comprehen-sion

_ User manuals VAAR VAL VAT - -

_ Instruction Manuals VAAR VAL VAT - -

_ Mathematical expressions and formulas ANERAT A VA - -

_ Usage of words and terms AR AL I - -

Vocabulary _ Meaning of words and terms YANA WAL - - -

_ Word clusters with similar meanings+distinctions | Z4Y | %Y - - -

_ Scientific/technical texts Lo [ ZSY | 7Y - -
Writing _ Formal letters ASERASE AL IR -
_ e-mails VAN VA LW VA & W IS -

Listening _ Scientific/technical clips* VAR VAL VA A B BVA SN VA
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