Potential

ﬁﬁ‘iﬁ?“g-}

- B

P r
..,
b & v b G s
-
o >
-
T

Spanningen i forhallande till en referenspunkt.
(Jamfor hojden i forhallande till baslagret vid
bergsbestigningsexpeditioner.)
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Potential (8.1)

En spanningsdelare bestaende R, 0T~ -

av tre motstand R, = 100 Q, I s = S = 7|

R,=110Q, R, =120 Q, O - |

matas med enemk E =12 V. ¥ — |
woall — !

Man mater potentialen (spanningen i forhallande till jord) vid
olika uttag pa spanningsdelaren.

Voltmeterns minuspol ar hela tiden ansluten till uttag b, jord,
medan voltmeterns pluspol i tur och ordning ansluts till uttagen
a, b, ¢, och d. Vad visar voltmetern?
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Potential
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Potential
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100QLt¢c __ — P n
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120Q_£ a
Uttag a) b) C) d)
\oltmeter
-4 .37
[V]
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Uab -

Potential

. d
1 120 P T~ _
? 100+110+120 R, J-—
100QLt¢c __ — P n
; = P
<> 115?2 -~ g <\/
H._ ]
R, e
120Q_£ a
Uttag a) b) C) d)
\oltmeter
-4 .37 0
[V]
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Potential

. d

I~
100+110+120 R, J-—

110 E . P (\/
U, =12 =4 12V 2 _
100 +110 +120 mwald 7
R3 _t_
120 Q)
la _ _ _ _

Uttag a) b) C) d)

\oltmeter
-4 .37 0 4
[V]
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U, =-U, =-12 120 — 437 ~ _
100 +110 +120 R, e
100QLt¢c __ — P n
+ = P
i 110 i 12EV <> 2 [ - (\/
¢ 100 +110 +120 1100 b
F{,_ —
R, —
120
_ 100+110  _ | QT a
@ 100 +110+120
Uttag a) b) C) d)
E(‘}]"mﬁer -4,37 0 4 7,64

Potential
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Kirchhoffs spanningslag

250 1,6 Q
B
n
1,3V<> Uu="7 04Q
05  038Q
—
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Kirchhoffs spanningslag
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Kirchhoffs spanningslag

7 190 1,6 Q2
LB e
X T - T I —
+
1,3V<> u="7? 04Q
05  08Q -
—

| = L3 =0,27
15+16+0,4+08+0,5
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Kirchhoffs spanningslag

I/
-
+
1,3V<> u="7? 04Q
0,5Q 0,8Q -

) 13 097 Uos=05:027=014
15+16+0,4+08+05 U,.=15-0,27 =0,41
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Kirchhoffs spanningslag

7 1.5Q 1,6 Q
L
X T - T I —
+
1,3V u=? 0,4Q
05  038Q -
I e B
_ 13 097 Uos=05:027=014
15+16+0,4+08+05 U,,=15-027=0,41

=-0,14+13-0,41=0,76 V

eller U = 0,27-(0,8+0,4+1,6) = 0,76 \V
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Kirchhoffs lagar? (7.2)
a) Ug,=? oo

b) 1,=7? "

c) I,=? = +<> . -
18V 1E22V<> F
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Kirchhoffs lagar? (7 2)

a) Ugpy=7? =18V (Ey)
by I,="?

E +
c) I,=? | <>
18V £

18 +1,18=0 1,=-18/18=- 1A
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Kirchhoffs lagar? (7 2)

a) Ug,=? =138V (E)

b) 1,=?  18+6l,-12=0
=(12-18)/6= —1A

2 E N
c) 1,=7 <>
18V £

18 +1,18=0 1,=-18/18=- 1A
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Kirchhoffs lagar? (7 2)

a) Ugpy=7? =18V (Ey)

b) 1,=?  18+6l,-12=0
=(12-18)/6= —1A

2 e N
c) 1,=7 ()
18V £

18 +1,18=0 1,=-18/18=- 1A

I, +1,+1,=0

L=—l,—- 13 =-(-1)-(1)=2A
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Kirchhoffs lagar? (7 2)

a) Upp=? =18V (Ey)

b) 1,=?  18+6l,-12=0 'z
»=(12-18)/6= -1A R,
_ 5 E1 + 6Q RE
c) =" 1av<> E2+<> 180
18 +1;18=0 [1;,=-18/18=—- 1A 12V

_ _ ~ Att E; ar en ideal emk
== lL-1l=-0C1)-C1D=2A" 4 det som forenklar

berakningarna!

William Sandqvist william@kth.se



William Sandqvist william@kth.se



Nodanalys

UAB:UA_UB
| + U -
A B
— —— Uy, =1R
potentialer [ R R potentialer
UA—< >-UB
UAB UA_UB

— _— I = =
‘ O-potential R R
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Nodanalys? (7.2)

L+1L,+1;=0 I,=—1,—-14
[
E, =18V -
=-1A 18V<> E2+<> 18 Q
l,=—(E;—E,)/JR =-(18-12)/6 = 12V
:_1A i

hL=—L-1I=-(-1)-(1)=2A
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( Maskanalys )

Med maskanalys sparar man in en ekvation infor 16sningen
av ekvationssystemet. Priset ar att maskstrommarna inte ar
de verkliga strommarna som man kan mata upp i kretsen.

R1 RE RB
56 kQ 22 kQ 3,3kQ|
E, +/> E, \] E, 7T
10V \_ 20V | 30V ‘\_)
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( Maskstrommar och spanningsfall )

- IP'IQ+ _IQ'IP n
R Ty Ry 7 Ry
56kQ| |, 22k | 3,3 kQ
~ QU DU 2
10V _ 20V + ./ 30V
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( Kirchhoffs spanningslag for maskorna )

OHM’s lag med e -
elektronikprefix: 5.6 © .
IP
[V] [kQ] [mA] E.
10V C)

YU=0 +10-56-1,-22-(I,~1,)+20=0 < -78-1,+2,2-1,=-30

P
YU=0 -20-22-(I,-1,)-331,-30=0 < 22-1,-55-1,=50
Q

(_228 _Zé?sj | ( : Q] i (_szOJ
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( LOs ekvationssystemet )
a Ssslli s

-30 22
_Is0 -55 55

L= = =1,45 mA
~78 22| 3806
22 -55
‘—7,8 —30‘
|22 50| -324_ o

Q 3806 38,06
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—78 22\ (1) (=30

LOs ekvationssystemet (2. -ss/li,)7 s

322 System - Mozilla Firefox O] x|
arkiv  Redigera  Visa  Historik  Bokméarken  Werkbyg  Hislp

% c (R _|:|"‘|: Iﬂ: |http:,l',l'math.u:u:uwpi.cu:um,l'systemsu:ulver,l'zxz.htm L T |'|G_;.

Math @ CowPi

Systerm Solver | 2x2 | 3 x5 | 4x4 | 5x5

System of Two Equations & Two Unknowns

-7.8 |z +|z.2 |y=|-30 |

z.z2 |x+|-5.5 |y =|s0 |

®=|1.4450867052| ¥ = -5.512574408|

Limit size of fractional solutions to E digits it mumerator or denominator.

lp,=145mA 15=-8,51 mA
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( Snabbuppstalining )

avdrag
N R gemensamt Sy L7
Jra— !
P med C P

— i —
SU=0 (56+2.2),-221,=(10+20)
P

avdrag

ZR gemensarmt ZU
Q rmed F Q

SU=0 (22+33)1,-2.21,= (-20-30)
Q

FOr den som yrkesmassigt staller upp och beraknar kretsar
med handrakning ar naturligtvis ett rakneknep som
“snabbuppstdllning” vardefullt. For den som har
skollicensen pd Matematica finns ju andra mojligheter ...
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Kirchhoffs lagar (7.4)

- - - -~ 1

Lo e
2Q 3Q 5Q |
R R> R J|

a) Stall med hjalp av Kirchhoffs tva lagar upp ett ekvationssystem med
vars hjélp de tre strommarna I, I, och I, kan beréknas. Hyfsa
ekvationerna. (Du behover saledes inte 10sa ekvationssystemet)
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Kirchhoffs lagar (7.4)

Kirchhoffs stromlag:
(B - ;

lh+1o+13=
6V E;
20 50
R1 RS

60V

?{Q O “©
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Klrchhoffs lagar (7.4)

Kirchhoffs stromlag:
lh+1o+13=0

Kirchhoffs spanningslag (vénstra slingan):
—25-2-1,+3-1,+60=0
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Klrchhoffs lagar (7.4)

Kirchhoffs stromlag:
lh+1o+13=0
Kirchhoffs spanningslag (vénstra slingan):

—25-2-1,+3-1,+60=0
hyfsa:

—2’|1+3' |2 +0- |3:—35
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Klrchhoffs lagar (7.4)

Kirchhoffs stromlag:

lh+1o+13=0

Kirchhoffs spanningslag (vénstra slingan):
—25-2-1,+3-1,+60=0

hyfsa:

—2-11+3-1,+0-13=-35

Kirchhoffs spanningslag (hogra slingan):
—60—3-19+6+5-13—20=0

hyfsa:

0-1;-3-1,+5- 13=74
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Kirchhoffs lagar (7.4)

/
11 . I+ 1y+13=0
? 6V —E,
QQ|:j[ 30 5Q|:j| —2'|1+3°|2+0°|3=—35
R R R 0-1{—3-1,+5-1,=74

60V +

SO OILONL RN

ERELERE
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Kirchhoffs lagar (7.4)

’1 3
I lh+1o+13=0
2 6V T E,
QQ|:j[ 30 5Q|:j| —2'|1+3°|2+0°|3=—35
R R Ei R 0-1{—3-1,+5-1,=74

60V

ES\KDEK) gv(j Utan matrisalgebra?
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Kirchhoffs lagar (7.4)

lh+1o+13=0
j| —2'|1+3°|2+0°|3=—35
0-1,—3-1,+5-13=74

+
) Utan matrisalgebra?

L+1,+1,=0 = @ (1,+1,)
@3| +0-1,=-35 = 5lI,+21,=-35

51, +21, =—35]x(~25) = —-125I,-5I, =875
1251, 5/, =87,5 -
+ —3-1,+54,=74 |, =—— zfqu/q
15,5

—-15,51, =1615
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lh+1o+13=0
j| —2'|1+3°|2+0°|3=—35
0-1,—3-1,+5-13=74

+
) Utan matrisalgebra?
. @:_1161,5:_1()’4A

o-|1—3@+5-|3=74 = (=3)-(-10,42)+5-1,=74 =

|, = 74—531,2 :[8,55A ]

L+l +1,=0 = |, =—(1,+1,)=—(-10,4+855)=[187 A |
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Klrchhoffs lagar (7.4)

Om ekvationssystemet l6ses far man:
,=1,87 1,=-10,4 1,=28,55[A].

b) Vad visar voltmetern langst till hoger i figuren (ange bade
spanningens belopp och tecken) [V]?
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Kirchhoffs lagar

(7.4

_____ ]

l,=855[A] /. | +
R VA

.|.
5Q |
R |

L — — |
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1,=855[A] I, |
)
oV E -
50 |
R; X |
L — —

Spanningen Gver voltmetern

U=-R,-1,-E, = U=-6-5-855=-4875V
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