For questions 28 - 31, The circuit below
is to b= ueed as & vdltsge smplifier for s
gmal AC sigral. In the nossignal situstion
Wi to b2 5% For a slicon transistor
the bass-emitter vokage is W be clhes to
0.7 W for correct biss,

For the no-sigral siustion

a What is the value of Ic the
collechor current ?

b Asswming the trarsistor has &
high current gain (=0 that | is
vary small compared o lc)
what will be the value of Ve the
ermitter wiltage?

o What is the requirad wlue of
%}, 80 that the trensistor is
correctly bissad?

d Determine the recuired valus
of A,

a What i= the current flosing
through the Ay - By voltage
drider?

f Ifthe current gain of this
trareistar is 200, what i the
valie of the bese currant 17
Wil this affect the value of Y,
as cakulated abowe?

An AC sigrel of 4 mY peal-peak

[thak i from +2 m' o -2

arnplitude] i row fed into the

nput V.

a |fthis signa wes not fed
through the capacitor C, but
directly to the basa of the
trarsistor, what probleme
could cocur with the biasing of
thie transisbor?

b What is the function of
capacitor Gy Describe the
vokape at the bass of the
trareistar when the signa s
fed through Cy.
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o Itis found thet a decresss in
ks vokage of 2 mV eeds to
& change in the colector
current, k2 of 2pa WAl this be
an noreass or 8 decresse of
2p A7 How will the output
voltage be a fiected?

o What ig the vwoitage gain of the
amplifier? | this an irverting
o nordrverting smplifer?

e Ore of the ‘rules of thumb' of
amplifier design saye that the
voltage gain is spprosmately
equal to the ratio of Fe to Re.
ks that rule ‘cheyed’ in this
sxEmple?

If the iInput signal to an amplfier of

this Gyps is too large the ouput

sigrial becomes distorted.

a  For an amplifier with & waltage
cwain of -20, what would be the
approsimate wlue of the
lrgest peak—peak signa
voltage that could be amplfied
without, distortion?

b Deecribs the digtortian thak
wioltld result from & eigreal
amplitude that wes koo large.

[Challengs question]

In ernplfier circuics such as this,
the emitar resistor (1000 n this
cacs] i not akveys used,

& Inthe circuit sbove, an
nicreass of 2 my in the bese
voltage led to an increass of 2
na in the collector (and
aniker] current and bence &
decreasain V. What change
in the emiter voltage W, wil
this lead to?

b Clualtatively, what affect will
this emall change have on the
b ernittar woltage of the
trarsistor?

o And g0 what will be the
corssquent effect on the
colector current IC and hence
the output vokage Vo7 In
cuelitative terms only )

o Soowhat i the effect of using
an amitter resistor and what
differencs would you fnd ina
similar amplifier circuit without
an aniter resiskor’?

be =

In the eim ple LOA §ght detector
circuit shown, WV, B to be used o
activats an alarm when the
ambient light reaches & cartain
lervl, Ak this particular light kel
the resistance of the LOR is
2000, Tha dam actiabes
whenever V_, is above the

trigger level,
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a  What is the waue of WV, at
whizh the dam should
activale?

b Wil the alamm sctivats when
the light is abive or b=low the
partizular level of concern?
Esplain your answer,

o When it i very dark, what
wiold o expect ) to
becoma?

The graph shows the

characteristics of a LED which is

to be wmed inthe circuit shown,

For optimum life and ght

efficiency the current through the

LED should be 40 mé. At higher

currents the LED wil be brightar,

bk itz §ife is shortened and it will

burn out rapidly if the current.
exceads A0 ma

LED charactadsic




