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5. Instrumentation (20 poiats)
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) List two ways to obtain the frequency of the signal using the oscilliscope (4 points)
iy Vae T ow tn o desplary b o St
U scale (2045 pordivisim) o find e pecisd (Su43)

and Jake mvense (20K Hz)

b) When the function generator is connecied 10 the scope you should notice a discrepancy

between the reading on the display panel of the function generator, and the si

dispiayed on the scope. What discrepancy do you see and which device is correct?

(2 poiats) Why? (6 points]
The Stepe Shows e peak-bpak vollep 43 §00mVand e
Finchin qenemioe shows 480m e The 'sope isrignd . The Sinchon

ot expects & SOIL {ond) byt e lsad of Hie Eeape s 1M 25,

his veneg farge. foad 15 56 e Frometie specteol load, Hhat Yt begpe nds

) Explain as simply as possible how to set up the function generator and scope 10 \Up Shicw' VK

display the signal shown. (Use of Autoscale is NOT nllowed)i Give specific values. VIR Wl

‘“S“;’t 6 fo 200K 5Y set Wiy on ‘sepe. | amoantan

% sk TG Amp s ROmUpp f LU{LSG N e genembr,
Fa ofS5ct) g g

() Ao Fao o oy e chenrel L

oY seb VW, an Scape chamnel 1 o WomV
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L. Resistive circuits (20 points)
”1 a1

In the circuif above, V1=5 vohls. R1=1000g, R2= 10000, RI= 10011, Ré= 30000
8) (10 paints) Find the amplitude of, the voltage across R1.
LS 1 St (N Ro+R Ry

= T T
K43 = [og +tCo6+ TS
= 1350

% = AT7mA V=T R
) ! V= @.’-)M)(“‘) =
b) (10 poits) Find the curvent through R4, @

TRy = 2 X ISKE)
= 20a%V

[z
Vg

Ve = Ty Ry
2635 = Ty (3000)
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3. Sine Waves (20 points)

\ 7 A\ ’f
i V7 LN 7
LTI B A VAR AV VA AV
W
s 0.50 1.0 15 2,00
o VL) e V(V2:+) rime
) Consider trace A in the plot lboveandg;vcl.hefollnwmgvllm{é pointa):
{Do not forget the units.)
fequecy: Qﬁ Fea ToSmS 4= 2\;&6
amplitude: - o
e o g mY b= ~w+u —ar ( pdas
peak-to-pesk voltage: () '
phue s+ HY e e ST T

1) Write down the mathematical expression for A in the form v(§) = Va + A sin (@t +9).

(4 points)
lh1= (02 sin [awemt +n/l)w ;n’?— r (2K)

= B 39
) Consider trace B n the plot sbove and givethe following values (6 poinis): 7 fsec
)

frF= g = Sk Uy

al (sured' )
:::kvm“;eak s fin/s Qs = (205N = ok
phase shift:
LR = 34, 15926 "Vke
d) Write down the ical expression for B in the form v(1) = Vo + A sin (ot +9).

(4 poiots)

)= .ol * 002 (ﬁuq,wo’ﬁ\)
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ircuits (20 polnts)
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) Find the Thevenin Voltsge (Voc) of the Circuit (8 point) oy | 5y
Ry = 4KHK® SK Ry = 2prep — V5K
EXT
Vo= 20 (m) = (LY
Va = thil (Fgp) = 223V Vo= q | Vre= 2122V
b) Find the T‘beveninResisunuL{B pdints)
R y-SK
A 9 F op= L= iz
\ Reus = 4L+ 1 43E = S4B A
® sx3e e _ _
* Riain= Stk = SN =B R

©) Draw the Smﬁﬁd Thevenin Cireit, inchuling a oad Resistor (4 poine)fl, = safif )

G A

35’}\/+£ﬁ_‘ }QL
= , ‘
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4. Inductance and Capacitance at very high and very low frequencies (20 points).
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" Toves
Given that you know that inducte d it ‘behave like short and

at very high and low frequencies, we want to redraw the above circuit by replacing
‘components that ook like open ciscuits by open circuits and components that look like
short cireuits by short circuits.

e e [ > ——
#) Redraw this circuit at low frequencies (8 points). = =

¢ T

b) At low frequencies, this circuit behaves most like (circle one) (2 points)

T
Qoluge divider ) an open circuit a short an op amp
— - —_—
) Redraw this cirouit a kigh ﬁequ:ncles @poims. (= [

CR A

d) At high froquencies, this circuit behaves most like (circle one) (2 points).

2 voltage divider ashont anopamp



