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ENGR-2300 Quizl [/ &£ 1 J Fall2021
I1. Resistor Combinations, concepts and miscellaneous (20 points) Nore: Page 2 of this quiz
has background information. The crib sheet may also be useful.

The following circuit consists of 8 resistors and there are 4 voltage markers at points A. B, C,
and D. V1 is a dc voltage source which can be created using W1 of the instrumentation board.
Note: several of the following questions are independent of each other. but not all.

A B C D
R1 R2 R6 R7
2k 2k L 3k
: ] BE — W
w1 By N 3k RS
72 -
. 2K
A"

a. (4 pt) It is desired to have the effective resistance of R3 combined with R4 to be 8kQ. Using
the table of standard 5% resistor values pick resistors for R3 and R4. State the resistance of
each. These have 5% tolerance. what is the 4-band color code for each resistor? You should
note that 8k isn’t a standard value. \od

?J » ﬁ;fw.}w\‘ 6. B h ,f"_f!;'.h.fi“u__\_ e alies Bt  Calorbands: f%iw‘ recol e v /e

bk /1) 4R : y o« 4 " Lo ler red gold
o éﬁ// v ¥4 R4 valte: '+ 2  Color bands; #7 7w, ¥ v Pl T

4

F = 2 ",’ Lo
i g Fi » { .4 o
Ly -‘} ?’/,: ‘}5 ﬁ; 58 a1 € e, ,;.1_.,._-,‘ DY A SRR é
) R . e 5 ) T e o e S Ao Do
b. (3 pts) If the voltage is measured to be 1V at pom_é’g hat is the current through R7. R8, and
R57? Be sure to include units on all answers. o N - A
R 2 i T O P4
/ V- i " R | 2D : ] VA
rfad)s 2 = = pook 182 Ry ¢ 7
= A G » & A e e 4
» __ I(R8) &/ 5 im ~
et oY ) b - : = GlAam\ v T Y m g e
: f o - . ¢ 5:.‘& i, R g2y a1 [718; A 2z 1 ; N
L b ¢ ,;_\. L w} 4 ggw ;’f ] . ¢ f F """"._‘ H __/ i .e}y_}m. A A A

MRSy 0.6 Dnt

¢. (2 pts) What is the equivalent resistance between points A and B, Call this Ras.

P / ‘\}/ .‘f P AR - [ C"} b - - -
W, = {{? 4R J(RI+0) < LA BN R *z.;..,.} -2 (oA
i‘ﬂ ').( \_‘ -“fé’ % :‘j’ (!{ T”L A ¥

Rar :,'* w:ef 7€ {
d. (2 pts) What is the equivalent resistance between points C and D. Call this Rep.

- X 4 fa bt { 1 s
f/‘ gg / 1 f? h}} H f;/‘ 74 - w? b w = . | I ). i A
'v‘;(/ 'y i v 7 I F i v M; 7 ¥ x i R—LD fa s Mov"“?..
. i f{ o _-"eg, : o V f ‘v:‘ —————————
6 £
| W | You must include units. 1 P. Schoch and J. D. Rees



R total 8000

R1 colors R2 colors Rtotal
6800]blue, gray, red, gold 1200{brown, red, red, gold 8000
6200|blue, red, red, gold 1800fbrown, viclet, red, gold 8000
5600]green, blue, red, gold 2400]red, yellow, red, gold 8000
4700]yellow, violet, red, gold 3300{orange, orange, red, gold 8000
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ENGR-2300 Quiz 1 Sula Fall 2021

¢. (2 pts) Redraw the circuit with 3 resistors. Rag, RS, Rep. Label t_hc resistor values and mark

. - o -y 5 =
points A, B, C, and D. o R p<C. 2 D
A _,“._ & s ; “z\\ “t - .1..__f
?:W Jfé_\g M»Ww.wﬁ ..... ; ) : I
{r ‘ /
N e |
.?'; f
w A SH Jlep = . TH

f. (2 pts) Using the figure you drew for part ¢.. if V1=5V what is the voltage at point B?

P . Lod 5
1 §i R i PN } i : /;
: : gy? ® A T mer i z‘w " § NS Lo iy i3
’ i % -

H d 7 L] ; / 3

T

A . . g
i@t v 5B g fa 4 s s
e & ¥ e 2/ >

g. (5 pts) Wire this circuit by drawing lines on the figure below. Use the wave gen/signal gen
to provide a signal for V1, which is point A. Use channel 1 to measure the signal at point B
and use channel 2 to measure the signal at point C.

< ﬁ g s iy g S Trigger In | Gray)
= & e,
= X Ground {Black)
. i MW'WMWW s
» g Waveform Gérerator 1 (Yellow)
f V+ Power Supply {(+3VDC} {Red;
38 BB -
Ground iBiack
e i
o Scope Channel Z POSIIVE TR0
~ Fo ] = o ~
~ BE N ,v;’f G oph Channel 1 Positive (Drongei..
_-aalilE
s o /
s s W
B
10 e
= L
a _ ;
- - Szope Channel 1 Negative [Orarge Wity s i
F ;.’
f " T e
s - - 4 Scope Channel 2 Negative (Blue\Wiite) ¢ Digital 110 Signals
W :
- Ground (Black)
L] =
x = V- Power Supply {-SVDC} Whie)
W W Yelkw White:
- 3 Waveform Generator 2 [Yellow Ahite
Ground (Black)
. i Trigger In (Gray\Whits )

.

Draw lines between the 2 figures to indicate wires. Both the M2K and the AD2 have the
same wiring and colors. W1 is called Signal Generator on the M2K and Waveform

Generator on the AD2.

b You must include units. 8 P. Schoch and J D. Rees
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IV — Phasors and Transformers (20 points)
Rsource
. Vsource | SJEE LD | - Rioad
< ~ B >
5 > 3 :
...... >
% - % : R T . - h
<7 kilit21

1) Assume L1 and L2 form an ideal transformer with full coupling. The transformer has these
specifications:

a=1/3, L1= 300mH

a. Determine the value of L2 that will match the allow the result in the transformer matching
these specs: (2pts)

- s f L Yeou. #0835 3w
| . o4 f-'gé if/ : oo MY,
&= )tk by, & & B C‘—"q ;- ? L2= 25 m
e

b. Determine the ratios Vout/Vin, and Iout/Iin (4 pts)

«fu@ e = /4

i

! (g‘ . 2 -
[ - £ P Vv 3 ;’
Vout/Vip= /3 ¢~
+ {’}.‘“‘w& ,f"'f"'?* = - ? . =
A : - lout/lin= .
c. h? the \,aiue of Rload that results in Rin = 3kQ (Rin i 15 me[m) (3 pts)
3 ol = ' R,
- - ‘)58 fak ﬁ oo~ bl | - - i f ! - -
K, A | cond = 60w 5 /) (3%x) Rload=__ %
”:T: rzxﬁ &,}.? ée ‘.%v
d. Given Rsource = 500Q and Vsource = 6Sin(2m = 2000t) What is the time domain value
of Vin? Give the answer in the form of: v(t)=ViSin(wt+81) (2 pts) {; . ; o
.--;‘ i -";» rzs’”"%’es' i el
L OV Y. Vin=_ V
1/1'3&» ” Sdu—y £ ) . T
(&>, A §dvrs L/ U. 96 AL e [ 2 2o
g Fok Ty o Ui
F i : LM A 5 % 1 ta
AV i 8 e K I.f &
oy - 4 " s w F # F A, i & by, W "3 Y o wd
f?’ 177 $ P TR e TR A N N ¥
1 e, o
| i You must include units. 11 P. Schoch and J. D. Rees
Ak
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e. The ideal transformer model assumes that self-inductance L1 and L2 are infinite, joL1} and
joL2| approach infinity. On the practical side the transformer is close to ideal if [joL1]
>10*Rsource and jwL2| >10*Rload. Just looking at L1, will this transformer be close to the
ideal? If not, how could the transformer be chan g,ed to a proach ideal but vet have the same

value for a? (3pts) /Jw@; = {24 ;\*za ) ';\) = %“’7?’”% Iy 2
TN

Jf ”U)d”/gp:}dw = 6};({?;;': 1 ?"P /&% JM f( ;5,.—" kY

,«%} Is it ncar ideal? Yesof Mo J
XYes or No
If no say in words how the transformer could be changed 10 ’ap ach ideal but without chanM

the value of a. ) | / e
MTV"‘. [l é_. -«i‘(i z?';f A ’y? [ @ ’\',j’ A .: - >
4 tod? a i / ; -
24 . T ———— forr ”
il | ((
4 & ¢a e '::»@% - f“‘f o - ™ o fg;;""’ Y e Ao ¥ W\T’
WM I M 2 ;: . B :M‘_ s f"‘“w }»:5: P L fé ’ﬁ“g 22T W""‘*{.
St et v o . S B P e D
d,,, - r' F__"I . i ‘f: 'j}‘j“ﬂ - -; ey {"‘ -, b ;: 1 é’}a b W% P ! e
2. Phasors: This circuit shown has 2 complex impedances, Z1 and
72, connected as shown. L1 |
Given: Vin = 6V£0° and the voltage across 72 is measured " 79
to be Vz2 = 4V £ — 45° (This format is a rnagmtudc and a
phase angle.) .——«-W"‘"I ¢ Sl R :
a. Write Vin and Vz2 in Cartesian form. (2pts) | &~ iy —é—o
: L '\:§>
i A . i B
‘/5 o @ .«{M & ) Loiag é V/ & 7
P " ' ¢ 5
N9 1,9V
”")\\ ; L{ AT Tad B E i v
{/-;‘w o "f’f{oa (~¥S + Vg rake 75 ;
; , e
b. Determine Vzl. the voltage across Z1 in Cartesian and polar for'm (21115) M,/ :
i i « wr i A " .&» . o - ’ ' 5 é‘.
Wyéa Vil b \ J‘; | )’; i*‘jp; " {:j j - {} ‘ : 2 ¥ igf ‘-‘ s
“ 8
‘: f'_‘, — y % o . & + A i = F
5::\ L-:f & 73 g ' i . N »g Z e g ) f:? - o 7 &
.é' = wm@zii‘: “. 2 V2, e a2 B} e
)

& 2 P“ NI :9 - Q.'. -\/\3:‘-3
3. Give the names of 2 of the people teaching this course. This can be first names or last names

and can be the professors, teaching assistants. or undergraduate student assistants. Spelling
doesn’t count. Using their Discord name is also valid. (1pt)

:/'if

f&“? {w&;&”r‘ s fg— £~ ’-} i, A . .\'-----'

i\w-—"

%f} g You must include units. 12 . P.SchochandJ. D. Rees



