(RC.L2.2-sols) Foundation Stage Solutions

Thursday, March 29, 2018 8:34 PM

Circuits
Foundation Stage (RC.L2.2)

Lecture 2
Kirchhoff's Laws

Circuits Timeline

Resistive Circuits
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Textbook Chapters (* calculus version)

BoxSand :: KC videos ( Microscopic Charge Flow )
Knight (College Physics : A strategic approach 3') ::
*Knight (Physics for Scientists and Engineers 4t") ::
Giancoli (Physics Principles with Applications 7t) ::

O O O O

Warm up

RC.L2.2-01:
Description:

Learning Objectives: [?] - Can you identify the objectives from the previous lecture, and this lecture, that this question is relevant to?

Problem Statement:
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Selected Learning Objectives
1. Coming soon to a lecture template near you.
Key Terms

Electric Force
Charge
Coulombs
Electron

Proton

Neutron
Conductor
Charge transfer

O 0O 0O 0O 0O O O ©

Key Equations

AV=IR  _Aq
At
OzzAV
loop

Key Concepts

o Coming soon to a lecture template near you.

Questions

Act I: Kirchhoff's Loop and Junction Rules

RC.L2.2-02:
Description: [?]

Learning Objectives: [?]

Problem Statement: What is the electrical potential at point A in the circuit?

il V=0
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) (1) +9V l /
3) -+6V \/v O
(4) +3V C 2

(5) OV N 3{bumcl

(6) Can't determine with the information given.

Description: [?]

Learning Objectives: [?]

Problem Statement: Consider the following circuit. List the four potential voltage drops (and gains) AV encountered going around the
loop (don't include units).

Express your answer as a sum that should be zero according to Krichhoff's voltage rule:i.e. "0 =1+ 11 +-12| + -21"

D 20

S N=0= +9V-T(H)-6V- T

R L Av=*TR

()me(ﬂ S > = AV= -TR

\/\r.-)’\r\ M T—b A\/:+IR
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Description: [?]

Learning Objectives: [?]

Problem Statement: Consider the circuit in the figure below where 11 is the current that goes through R1, 12 goes through R2, and I3 goes
through R3. What is the voltage drop across resistor R1?

(1) AV]_ = IlRl

:—I1R1 I[ — f-brlﬂv\ = I\o.bl—l:a\/

_ItotalRl

EE
> >
N
I

Description: [?]

Learning Objectives: [?]

Problem Statement: Which equation satisfies Kirchhoff’s loop rule when following loop 1?
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(1) + EXIRy + 1R, = 0
(2) + &= LRy — 1R, =0
(3) +&E—-ILR —LR, =0
@) {ETTLR T LR;=0

:

Description: [?]

Learning Objectives: [?]

Problem Statement: Which equation satisfies Kirchhoff’s loop rule when following loop 2?

(1) + EXLR +LR; =0
2) +E—LR —L5R; =0

(3) +E—IR — R, —I3R3 = 0
(4) &g + IlRl + 13R3 =0

Description: [?]

Learning Objectives: [?]

Problem Statement: Which equation satisfies Kirchhoff’s junction rule? Il
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(1) h+=1

(O\h—L =1 CUJ’V‘C"% in = Current out
11+12=I3

(AN +13=1

TV +Vs=V, ZT;A - in%

) V+V=V;

Description: [?]

Learning Objectives: [?]

Problem Statement: With the given values of voltage and resistance, solve for the current in each segment of the circuit:

E=11V
R =2Q
R, =40Q {l———r
R;=6Q

(WL =254, 1,=154, =104
2) L, =x04, L,=154, I3=254A
(3) 1 =254, L=54, ILb=104
4) L, =254, I,=154, IL=%104

T, =25A
I,=154
T, = |A

3

Description: [?]
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Learning Objectives: [?]

Problem Statement: Let |1 be the current through Ry, I be the current through R, and I3 be the current through Rs. Rank the current that
goes through each resistor from least to greatest.

RlZGQ R2=4Q
WWW W

§R3= 6 Q

T, <I, <I &=

O\)\I CWM/\‘L 3765 JCIVWJL ]Zl

R1(K'S =) rore Cwerent J:kmujla )?7_

Act IlI: Solving Circuits

Description: [?]

Learning Objectives: [?]

Problem Statement: Consider the circuit here.

(a) If given values for the voltages and resistances, how many equations will you need in order to solve for the currents through each
resistor?

(1)1

22 D Curreats © 35 vakacons D 3515

(3)3
44
(5)5

{b) Find the svstem of eauations (of the annronriate number vou found in the nrevious nroblem) that will let vou solve for the currents.
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\2) >

(b) Find the system of equations (of the appropriate number you found in the previous problem) that will let you solve for the currents.

) N=0 = + £, - _
O A £n — TR, Ty Ry diceckn of /ijch//w,o
@ a\/ SO = + IRy ¥ TR, — gg Con Lwk Either U‘”)’\'

® T,+1.=1;
(c)Iifeg =6V, e =1V,R; =20, R, =4Q,and R; = 3 Q find the currents through each of the resistors.

- L
o o ey e ey P T TS
@ O = I} (311.3 + I—L(L{_(LB—-/L
®©) T +T, =1, -7

—

~

®© > 1,=I,-0
O->0> 0= LV - (LT I, 6

A
et D 0= (- UT,+ 2L, -3 D o= 3T, + Wl -2
C@:} T = AA - (0= L SA
T,=1.5A
RC.L2.2-11:

Description: [?]

Learning Objectives: [?]

Problem Statement: If you want a challenge, consider the circuit below.

R1 Rz

Rs

aa]

R4 Rs

(a) What minimum number of loops can be used when applying Kirchhoff's loop rule to completely account for each element?
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(a) What minimum number of loops can be used when applying Kirchhoff's loop rule to completely account for each element?

5

(b) Let I; be the current through Ry, I, be the current through R,... How many values of | are present in this circuit?

- : coch cegibor * Ba,Jche:ry

(c) How many unique current junctions are there?

3

(d) Which set of equations is valid for this circuit?

(1) . ¥ (2)

}<5 = IlﬂetRLe‘US‘S)W e~ LR, —1,Ry =0 +& — LR — LR, =0
+ & —QR, —IsRs =0 +E&—LRy,—IsRs =0 — LRy —IsRs =0
+1 IR3 + LR, =0 +E& — LRy + I3R3 + 1R, =0 — IRy + I3R3 + 1R, =0
+1,R, + sR{DILR, = 0 B [Rg + Ry — I;R5 = 0 — I Rs + I,Ry — I3R5 = 0

Description: [?]

Learning Objectives: [?]

Problem Statement: Another challenge problem! (this one is easier!) Assume each resistor is 1 Q, and the battery is 1 V. Find the current
through the red resistor.

Oz Yy —-1T K

—
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Conceptual questions for discussion

1. Coming soon to a lecture template near you.

Hints

RC.L1.2-01:

RC.L1.2-02:

RC.L1.2-03:

RC.L1.2-04:

RC.L1.2-05:

RC.L1.2-06:

RC.L1.2-07:

RC.L1.2-08:

RC.L1.2-09:

RC.L1.2-10:

RC.L1.2-11:

RC.L1.2-12:

RC.L1.2-13:

RC.L1.2-14:

RC.L1.2-15:

RC.L1.2-16:

RC.L1.2-17:

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.

No hints.
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