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GATE-1999 One Mark Questions
1. The first dominant pole encountered in the frequency response of a

compensated epmp is approximately at

a.5Hz b. 10 kHz

c. 1 MHz d. 100 MHz

2. Negative feedback in an amplifier

a. redue gain

b. increase frequency and phase distortions
c. reduces bandwidth

d. increases noise

3. In the cascade amplifier shown in the figure, if the compmoiiter stage (¢
has a transconductangg;gand the common base stage)(kas a
transcodnuctancg,, then the overall transconductance gf#) of the cascade
amplifier is

A~

Y i,

Q.
N ov.
I

a. Om

b. gn2
C. Oni/2
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d. gmy/2

4. Crossover distortion behaviour is characteristic of
a. Class A output stage b. Class B output stage

c. Class AB output stage d. Commonbaseoutput stage

GATE-1999 Two Marks Questions
5. An npn transistor (with C = 0.3 pF) has a wain cutoff frequencyfof 400
MHz at a dc bias current+ 1mA. The value of its X(in pF) is approximately

(V=26 mV)

a. 15 b. 30

c. 50 d. 96

6. An anplifierhasanopeh oop gain of 100, an input i m
output i mpedance of 100q. A feedback net\

connected to the amplifier in a voltage series feedback mode. The new input and
output impedances, respeely are.

a . 10 g and 1 Iy. 10 q and 10 q

C . 100 k q anddl 300 kg and 1 k q

7. A dc power supply has a+hmad voltage of 30 V, and a fulbad voltage of 25
V at a fultload current of 1A. Its output resistance and load regulation,
respectivly are

a. 5 q and 20 %b. 25 q and 20%

C . 5 q and 16.d% 25 q and 16. 7%
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8. An amplifier is assumed to have a sirgtde highfrequency transfer function.

The rise time of its output response to a step function input is 35 nsec. Thé upper
3 dB frequiency (in MHz) for the amplifier to a sinusoidal input is approximately at
a. 4.55 b. 10

c. 20 d. 28.6

GATE-2000 One Mark Questions
9. In the differential amplifier of the figure, if the source resistance of the current
source ge is infinite, then te commonmode gain is
a. zero
b. infinite
c. indeterminate
Vini + Vinz

d. A
T V.,

% R § R

Vinl Vinz
:‘ in

IEEE

.VE

E

10. In the circuit of the figure Ms
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+15V

g ™\
+1v VW + "
R /

-15Vv
NN\
R
a.-1Vv b. 2V
c.+1 d. + 15V

11. Introducing a resistor in the emitter of a common amplifier stabilizes the dc

operating point against variations in

a. only the temperature b. only the b of the transi
C . bot h temper dbhomeaotthealbode b

12. The currengain of a bipolar transistor drops at high frequencies because of
a. transistor capacitances

b. high current effects in the base

c. parasitic inductive elements

d. the Early effect

13. If the opamp in the figure is ideal, the s
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C
[
I\
Sin Wt |C(
]'] & —
I\ L e;
+
|
Sin't
C
a. zero b. (V1-V,) simy t

C.1 (V1+V2) S i n¥d.(V1+V2) Ssinvyt

14. The configuration of the figure is

g A AMA

o1},

M
\|
|

M

a. precision integrator b. Hartely oscillator

c. Butterworth high pass filter d. Wienbridge oscillator

15. Assume that the egamp of the figure is ideal. If\'s atriangular wave thengv

will be
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R
AAAY
C
];_- | ( —
I\ . .V
a. square wave b. triangular wave
c. parabolic wave d. sine wave

16. The most commonly used amplifier in sample and hold circuits is
a. a unity gain inverting amplifier

b. a unity gain notinverting amplifier

c. aninverting amplifier with a gain of 10

d. an inverting amplifier with a gain of 100

GATE-2000 Two Marks Questions
17. In the circuit of the figure, assume that the transistor is in the active region. It

hasalargb and its base emittedis voltage i s 0.

? 15V

a. Indeterminate since.® not given
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b. ImA
c.5mA
d. 10 mA

18. If the opamp in the figure has an input offset voltage of 5mV and an-open

loop voltage gain of 10,000 thegwill be

+15V
L
. Vi
[ ]
-15v
mn
a. ov b. SmV
c. +15V ori 15V d. +50V ori 50V

GATE-2001 One Mark Questions
19. The current gain of a BJT is
a. gulo b. gw'ro

C. Onl d. g/r

20. The ideal OFAMP has the following characteristics.
aaR= b, A=0bpH.RR 0, A=00D, R
c.Ry= b, A= DPdRR 0, A= B, R

21. Consider the following two statements:
Statement 1:

A stable multivibrator can be used for generating square wave.
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Statement 2:

Bistable multivibrator can be used for storing binary information.
a. Only stéement 1 is correct

b. Only statement 2 is correct

c. Both the statements 1 and 2 are correct

d. Both the statements 1 and 2 are incorrect

GATE-2001 Two Marks Questions

22. An npn BJT has,g= 38 mA/V, G, = 10" F, C = 10" F, and DC current gain
by = O-. For this transistorrfand §, are

a.fr=1.64x18Hzand f=1.47 x 16°Hz

b. fr = 1.47 x 16°Hz and = 1.64 x 16 Hz

c.f=1.33x 16*°Hz and = 1.47 x 16° Hz

d. fr=1.47 x 16°Hz and § = 1.33 x 16*Hz

23. Thetransistor shunt reguiar shown in the figure has a regulated output

voltage of 10V, when the input varies from 20V to 30V. the relevant parameters

for the zener diode and the transistor are=®8.5,\ge= 0. 3V b = 99,

current through R then the maximum powerssipated in the zener diode P

and the transistor (Pare

aB=75mW,R=79W
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b.,=85mW,R=89W
cC.B=95mW,Rr=99W
dPR=115mW,R=119W

24. The oscillator circuit shown in the figure is
-Vee

K =2pF |C,=2pF

a. Hartley oscillator withofgjjation= 79.6 MHz
b. Colpitts oscillator with £gjjation= 50.3 MHz
c. Hartley oscillator with £jjation= 159.2 MHz
d. Colpitts oscillator with &gjjation = 159.2 MHz

25. The inverting OFAMP shwn in the figure has an op&op gain of 100. the
closedloop gain \§/Vsis
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Fy=10k
AN
Ry=1K
O—VYWN—¢———
+ Va
a.il 8 b.-9
c.-10 d.-11

26. In the figure assume the @RIPs to be ideal. The outpug of the circuit is:

10 €2
17 AN —- 100%2
* - A -
=10cos (100t) + ©) G >_o

II”_O T
II”
o

ot
1[]/ cos(1007)dr
a. 10 cos (100t) b. 0

t
107" ] cos(1007)dr 1111—’ir-o--(1ﬂﬂﬂ
c. : d. (dt '

GATE-2002 One Mark questions
27. In a negative feedback amplifier using voltage series (i.e. voltage smapling,

series mixing) feedback,
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a. R decreases andyRlecreases
b. R, decreases andyithcreases
c. R increases and Rlecreases
d. R increases andfncreases

(Ri and R denote the input and output resistance respectively)

28. A 74%type opamp has a gabandwidth product of 1 MHz. A non inverting
amplifier using this opamp and having a voltage gain dB2@ill exhibit a 3dB
bandwidth of

a. 50 KHz b. 100 KHz

c. 1000/17 KHz d/ 1000/7.07 KHz

29. Three identical R€oupled transistor amplifiers are cascaded. If each of the
amplifiers has a frequency responses as shown in the figure, the overall fyequenc

response is as given in

|Av]
dB

20Hz 1KHz f
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|Al
dB

40Hz 0.5KHz f

40Hz 2KHz f
|AV

40Hz 1KHz f

|Al
dB

(d) -3p===-- mommommmmmes
]
]
]
! !
40Hz 2KHz f

GATE-2002 Two Marks Questions

30. An amplifier using an opam with a sleate SR=1 V/usec has a gain of 40dB.
if this amplifier has to faithfully amplifiy sinusoidal signals from dc to 20 KHz
without introducing ay slewrate induced distortion, then the input signal level
must not exceed.

a. 795 mV b. 395 mV

c. 79.5 mV d. 39.5 mV
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31. The circuit in the figure employs positive feedback and is intended to generate

AVl 1 g

sinusoidal osicallation. If at a frequengyBif)= Yolf) 6 then to sustain

oscillation at this frequency.

Ry
NV
174
AN -
O
+ +T
'F-':J(f)
+ Network | £
Vi B0 5
J__
a.%:\"—)Rl bR2:6R1
C. R2 = R1/6 d. R2 = R1/5

32. A Zener diode regulator in the figure is to be designed to meet the
specifications: | = 10mA, b, = 10V and \, varires from 30 V to 50V. The zener

diode has Y= 10V and Jx (knee current)= 1mA For satisfactory operation
o NN .

"y |1, =10mA
T l, [ v4
] z

]"..-'.u D, ];, Iy

& | z

a. R O 1800 gq b. 2000 q R O 22000 q
c. 3700 q O R &. 4R0® 4000 q

33. The voltage gain A= vo/v; of the JFET amplifier shown in the figure is
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Ipss= 10 MA
(Assume G, C, and Gto be very large)
a. +18 b.-18

c.+6 d.-6

34. Considethe following statements in connection with the CMOS inverter in
the figure, where both the MOSFETSs are of enhancement type and both have a
thresh old voltage of 2V.

Statement 1: Tconducts when YO 2 V.

Statement 2: Tis always in saturation when,¥ 0V.

ot5V

Which of the following is correct?
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a. Only statement 1 is TRUE
b. Only Statement 2 is TRUE

c. Both the statements are TRUE
d. Both the Statements are FALSE.

GATE-2003 One Mark Questions

35. Choose the correct matir input resistance of various aiifier

configuration shown below.

Configuration

CB: Common Base

CC: Common Collector

CE: Common Emitter

a. CBLO, CGMO, CEHI
c. CBMO, CCGHI, CE-LO

Input resistance

LO: Low

MO: Moderate

HI: High

b. CB-LO, CGHI, CE-MO
d. CB-HI, CC-LO, CEEMO

36. The circuit shown in the figure is best described as a

©

Output

a. bridge rectifier

c. frequency discriminatory

b. ring modulator

d. voltage doubler
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37. If the input to the ideal comparator shown in the figure is a sinusoidal signal of
8V (peak to peak) wiiout any DC component, then the output of the comparator

has a duty cycle of

Input * +
* Qutput
= F T |~
Vref 2V

a. 1/2 b. 1/3
c. 1/6 d. 1/12

38. If the differential voltage gain and the common mode voltage gain of
differential amplifier are 48 dB and 2 dB respectively, thenatarmon mode
rejection ratio is

a.23dB b. 25 dB

c. 46 dB d. 50 dB

39. Generally, the gain of a transistor amplifier falls at high frequencies due to the
a. internal capacitances of the device

b. coupling capacitor at the input

c. skin effect

d. couping capacitor at the output

GATE-2003 Two Marks Questions

40. An amplifier without feedback has a voltage gain of 50, input resistance of
1Kq and output resistance of 2::shuntKgq.
negative feedback amplifier using the above amplifier with a feedback factor of
0.2is

a. 1/ 11Kq b . 1/ 5 Kq

C . 5 Kq d. 11K q
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41. In theamplifier circuit shown in the figurehe values oR; and R are such
that the transistor is operating a(f=3Vandkt= 1. 5mA when i ts b i ¢
transistor with b o0odglcRiD0, the operating i

] l

a. (2V, 2mA) b. (3V, 2mA)
c. (4V, 2mA) d. (4V, 1mA)

42. The oscillatocircuit shown in the figure has an ideal inverting amplifier. Its

frequency of oscillation (in Hz) is

1 1
a (27V6RC) b, (2T RC')
1 1
o [(V6RC) 4. V62T RC)

43. The outpuvoltage of the regulated power supply shown in the figure is
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15vDC
Unregulated +

Power source ZS/Vz:3V _

VWV .
= oK 2 40K L2 Regulated
o DG Output
a. 3V b. 6V
c. 9V d. 12V

44. The action of a JFET in its equivalent circuit bast be represented as a
a. Current Controlled Current Source
b. Current Controlled Voltage Source
c. Voltage Controlled Voltage Source

d. Voltage Controlled Current Source

45. If the opamp in the figure is ideal, the output voltaggWill be equal to
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5K £2
NV

1K €2
2V e NN - .
3V }—. ]"mu’

1K<

8K 12

a. 1V b. 6V
c.14V d. 17V

46. Three identical amplifiers with each one having a voltage gain of 50, input

resi stance of 1Kq and output resistance ¢
voltage gain of the combined amplifier is

a. 49 dB b. 51 dB

c. 98 dB d. 102 dB

47. An ideal saw tooth voltage waveform of frequency 500 Hz and amplifier 3 V

is generated by charging a capacitor of 2u F in every cycle. The charging requires
a. constant voltage source of 3 V for 1 ms

b. constant voltageosirce of 3 V for 2 ms

c. constant current source of mA for 1 ms

d. constant current source of 3mA for 2 ms

GATE - 2004 One Mark Questions
48. An ideal opamp is an ideal

a. voltage controlled current source
b. voltage controlled voltage source

c. current ontrolled current source
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d. current controlled voltage source

49. Voltage series feedback (also called sestamt feedback) results in

a. increase in both input and output impedances

b. decrease in both input and output impedances

c. increase in inpumpedance and decrease in output impedance

d. decrease in input impedance and increase in output impedance

50. The circuit in the figure is a

5K L2
R R - e 1,
._. AAA '\N\l + o
a. lowpass filter b. highpass filter
c. bandpass filter d. bandreject filter
51. Assuming ¥esac 0.2Vand b = 50,
drive the transistor in the figure to saturation is
3ve
Z-
\ 1K &2
<
a. 56 pA b.140 mA
c. 60 mA d. 3mA

t

he

B)irequireddom b as e
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GATE-2004 Two Marks Questions

52. A bipolar transistor is operating in the active region with a colleatoerat of

1 MA. Assuming thatth®é of t he transistor 1i8is100 and
25 mV, the transconductance,J@nd the input resistance)(of the transistor in

the common emitter configuration are

a.gh=25mANVNandr= 15. 625kq

b.gn=40/Vandr= 4. 0kq

C.h=25mANandr= 2. 5kq

dg,.=40mANandr= 2. 5kq

53. The value of C required for sinusoidal oscillations of frequency 1 kHz in the

circuit of the figure is

1K €2 2.1KE2
NN NN
= ¥ =__ ]":;-.!af
§1K£!
2 1k 2 CT
1
—ukF 3
a.2m b 20 F
1
e
c.2m/6 d. 2 a6 O F

54. In the opamp circuit given in the figerthe load current is
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V. V.
c. o d. fix

55. In the voltage regulator shown in the figure the load current can vary from
100mA to 500 mA. Assuming that the zener diode is ideal (i.e. the Zener knee
current is negligibly small and zener resistance is zero in the breakdown region),

the vdue of R is

R
M\

.
12V () sV ZS/ /Z)\/ariable Load

100 to 500 mA

C . 70/ 3 q d. 14 q
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56.In a full-wave rectifier using two ideal diodegdand V;, are the dc and peak
values of the voltage respectively across a resistive load. If PIV is the peak inverse

voltage of the diode, then the appropriate relahgssfor the rectifier are
]":r.l . ~ ) ].-:” i i

]'.:I’r' = —.,PIV = 2]'..”.! b ]'..n’r- =2— PIV = 2]'.-.”.'
m ) _—

il

a.

- ]":r.l - - - ]":r.l
‘Hfr' =2 , PIV = ]"..'r.I I'I-n’r' =
C. T d. 7

GATE-2005 One Mark Questions

57. The effect of current shunt feedback in an amplifier is to
a. increase the input resistance and decreasautiput resistance
b. increase both input and output resistances

c. decrease both input and output resistance

d. decrease the input resistance and increase the output resistance

58.the input resistance of; Bf the amplifier shown in the figure is

30K
AN

i 10K

+—AAA, -

l >—10
! +

]

]

]

1

ideal operational amplifier

a30/ 4 kq b . 10 K kq
d. 40 kq d. infinite

59. The cascade amplifier is a multistage configuration of
a. CGCB b. CECB
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c. CBCC d. CECC

GATE- 2005 Two Marks Questions

60. For an npn transistor connected as shown in the figsggre 0.7 volts. Given
that reverse saturation current of the junction at room temperatut& 8000*

A, the emitter current is

pd

AR
& L
a. 30 mA b. 39 mA
c. 49 mA d. 20 mA

61. The voltagegndicated in the figure has been measured by an ideal voltmeter.

Which of the folbwing can be calculated?

1M
AAA"

p €o
L ©
+
%1M

a. Bias current of the inverting input only

b. Bias current of the inverting and nmverting inputs only
c. Input offset current only

d. Both the biagurrent and the input offset current
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62. The OPamp circuit shown in thedure is a filter. The type of filter and its

cutoff frequency are respectively

10K
AN
10K
AN -
— 1HF
1K
a. high pass, 1000 rad/sec. b. low pass, 1000 rad/sec.
c. high pass, 10000 rad/sec. d. low pass, 10000 rad/sec.

63. In an ideal differential amplifier shown in the figua large value of @

. increases both the differential and common mode gains.
. increase the commanode gain only.

. decrease the differentialode gain only

o O T 9

. decrease the commaomode gain only
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64. For an rchannel MOSFET and its transfer earshown in the figure, the

threshold voltage is

I g V55V
D
Transfer V53V
characteristics |
G
1 T \.I.I
1v VGS
V&1V

a. 1V and the device is in active region
b.-1V and the device is in saturation region
c. 1 V and the device is in saturation region
d.-1V and the device is in active region

65. The circuit using a BJwith b 5 Qe =&.@\Wis skiown in the figure.

The base curreng bnd collector voltage Mare respectively
0

)
0 § 2k=2vg
430K 2 § ;

)€
10HF —\I,/ ol

lel% -
o

b. 40pA and 16 Volts

a. 43 pA and 11.4 Volts
d. 50pA and 10 Volts

c. 45uA and 11 Volts
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66. The zener diode in the regulator circuit showthenfigure has a Zener voltage

of 5.8 volts and a Zener knee current of 0.5mA. the maximum load current drawn
from this circuit ensuring proper functioning over the input voltage range between
20 and 30 volts, is

1K €2
o AVAVAY, ' 0
]: 17 =5.8V Load
20-30 L=
0 0
a. 23.7 mA b. 14.2 mA
c.13.7 mA d.24.2 mA

67. Given the ideal operational amplifier circuit shown in the figure indicate the

correct transfer characteristics assuming ideal diodes with zeno woitage.

® +10V
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];J
y
+1QV
(a) Y \'/
'8V '5V N7 ]'
LA o
\"‘/ \']'/
-10vV
];J
¥
+10V
(b) Y \'/
-5V +8V| v -
1 a
\"‘/ \']'/
-10vV
];J
¥
+5V,
(c) Y-
-5V +5V V2 ].-’
I a
\"'/ \']'/
-10vV
W
¥
+10V
) V¥
-5V +5V N7 ].-’
I a
\;/ \"'/
-5V

Common Data Questions 68, 69, 70
Giveng= 2 0 psk=qlD mA, Vb =-8V
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(1
A
-
L
ZI

68. Z and % of the circuit are respectively
a.2Mq and 2k b.2Mq and 80/ 11 Kk
c. infinity and 2 Mq, d. infinity and 20/ 11

69. |r and \ps under DC conditions respectively
a. 5.625mA and 8.75 V b. 7500 mAand 5.00V

c. 4.500 mA and 11.00 V d. 6.250 mA and 7.50V

70. Transconductance in mHiemens (ms) and voltage gain of the amplifier are

respectively
a. 1.875 ms and 3.41 b. 1.875 ms aneB.41
c. 3.3 mS and6 d. 3.3 mS and 6

GATE- 2006 One Mark Questions

71. The input impedance;jZ2and the output impedanceyfdHf an ideal
transconductance (voltage controlled current source) amplifier are
a.2=0,%4=0 b.z=0,%= b

c.z=b,=C d.Zz=D,,=2Zb
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72. An nchannel depletion MOSFET has following two points ongts Vs
curve.

() Ves=0ath=12 mA and

() Ves=-6Voltsatg= D

Which of the following @points will give the highest traronductancegain for
small signals?

a. Vgs= -6 Volts b. Ves=- 3 Volts

c. Vgs= 0 Volts d. Vgs= 3 Volts

GATE-2006 Two Marks Questions
73. For the circuit shown in the following figure, the capacitor C is initially
uncharged. At t = 0, the switch S is closede Thltage \ across the capacitor at t

= 1 millisecond is

g

- Vi
AN }
1K . ——oO

L]
- 10Vi

In the figure shown above, the G¥MP is supplied witht 15 V.
a. 0 Volt b. 6.3 Volts
c. 9.45 Volts d. 10 Volts

74. For thecircuit shown below, assume that the zener diode is ideal withadk br

down voltage of volts. The waveform observed across R is
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Y
by
N

12sini't —; R § vV

+O

o)
@) M
6V
(b)
-12v
12v
© /
-6V

(d) w_\/;

Common Data for Questions 75, 76 & 77

In the transistor amplifier circuit shown in the figure below, the transistor has the
following parameters.

boc =60, Vge = 0.7, R Y D, t YhD

The capaitance G can be assumed to be infinite.

e 12V

I n the figure above, the ground has been
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75. Under the DC conditions, the collectenmitter voltage drop is
a. 4.8 Volts b. 5.3 volts
c. 6.0 volts d. 6.6 volts

7 6 . pclsincrdasedy 10% the collector to emitter voltage drop
a. increases by less than or equal to 10%

b. decreases by less than or equal to 10%

C. increases by more than 10%

d. decreases by more than 10%

77. the smalbkignal gain of the amplifierjvs is

a.-10 b.1 5.3

c. 5.3 d. 10

Common Data for Questions 78 & 79.

\a regulated power supply shown in figure below, has an unregulated input (UR)

of 15 volts and generates a regulated output Use the component values shown

in the figure
15V (UR) 01
A
L =
\ZS\ oV §24£l
In the figureabo# , t he ground has been shown by t
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78. The power dissipation across the transistor Q1 shown in the figure is
a. 4.8 Watts b. 5.0 Watts
c. 5.4 Watts d. 6.0 Watts

79. If the unregulated voltage increases by 20% the power dissipationtheross
transistor Q1
a. increases by 20% b. increases by 50%

c. remains unchanged d. decreases by 20%

GATE-2007 One Mark Questions

80. The correct full wave rectifier circuit is

81. In a transconductance amplifier it is desirable to have
a. a largenput resistance and a large output resistance

b. a large input resistance and a small output resistance
c. a small input resistance and a large output resistance

d. a small input resistance and a small output resistance

GATE- 2007 Two Marks Questions
82.The DC current gain (b) of a BJT

efficiency is 0.995, the base transport factor is
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a. 0.980 b. 0.985
c. 0.990 d. 0.995

83. For the OpAmp circuit shown in the figure, Ms

2K L2
1K 2
—MWA——e i

1y e—* . * Vo

1K £2

1K €2

a.-2Vv b.-1V
c.-05V d.0.5Vv
8 4 . For the BJT <circuit shown, assume t hz¢

Vge = 0.7 V. The mode of operation of the BJT is

10K €2

L

a. cutoff b. saturation

c. normal active d. reverse active
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85. In the OPAmp circuit shown, assume thaktldiode current follow the
equation I=fexp (V/Vy). for Vi = 2V, Vo = gy, and for =4V, Vo = Vgo. the

relationship between and Vg, is

N
V1
Vi e - :
2K L2 + * * ]”
a. V02 = a (ﬁ Vv b. V02 = 62 V01
C. V02: V01 In 2 d. VOl T V02 =V7In?2

86. In the CMOS inverter circuihswn, if the transconductance parameters of the
NMOS and PMOS transistors arg=kk, = pn Cox Wir/Ln = Hn Cox Wp/L, = 40 p

A/V? and their threshold voltages areqV= |Vrup| = 1V, the current is
T 5V

’—O( PMOS

|
2.5V \ -

a. 0OA b. 25pA
c. 45 pA d. 90 pA

87. For the Zeneadliode shown in the figure, the zener voltage at knee is 7V, the
knee current is negligible and the Zener

voltage (V) range is from 10 to 16 V, the output voltage)(kange from
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200¢2
AN .
. 7l .
a.7.00to 7.29V b.7.14t07. 29
c.7.14t07.43V d.7.29t07.43V

Common Data Questions 88, 89, 90

The figure shows the higinequency capacitance voltage-\{ characteristics of
a Metal/SiQ/silicon (MOS) capacitor having an area of 1 X' b&r. assume that
the permitivitieg Jdf)) of silicon and Si@are 1 x 13% F/cm and 3.5 x 1& F/cm

respectively.

88. The gate oxide thickness in the MOS capacitor is
a. 50 mm b. 143 mm
c. 350 mm d. 1um

89. The maximum depletion layer width in silicon is
a. 0.143 um b. 0.857 um

Cc.1pum d. 1.143 pm

90. Consider the following statements about thé ¢haracteristics plot;
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