Using Complex numbers to solve RLC Circuits - M2 Worksheet

Step 1: Calculate angular velocity of this circuit:

W=2nf=

Step 2: Calculate individual impedances for each component:
XL=(WxL) j =

s -
xc"wc

Step 3: Calculate the impedance in the upper branch:

ZA=mmmmenen 4 emmmmmneees j

Step 4: Convert ZA to the polar form:

ZA=rl1 <091

Step 5: Calculate the impedance in the lower branch:

¢ LA s anns j

Step 6: Convert ZB to the polar form:

ZB=r2<082

Step 7: Calculate the total impedance:

Step 8: Write each part of% in Cartesian form that you can add them up:
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Hint: convert f{c—el and ;%:—92 to the Cartesian form:

;‘*91 = -+ j
1 B o m
E'-:—BZ = i

Then add them up together and find % in Cartesian:
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Step 9: Convert the Cartesian above to polar form to flip it and find Z:

Step 10: invert % to get Z:

7= 1o g =
r

Step 11: write Z in Cartesian form:

----=rxCos(8)
-===-= rx5in(6)
2= cmmmemnnean R i
R=VRe? + Im? R=vVRe? + Im?
©=180-tan"1(abs(Im/Re)) B=tan*(Im/Re)
A

—
R R o R=VReZ + Im?

B8=180+tan 1(abs(Im/Re)) B=tan’'(Im/Re)
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Step 1: Calculate angular velocity of this circuit:

W=2nf=

Step 2: Calculate individual impedances for each component:
XLl=(WxL) j =
Xc=—L =

wc

Step 3: Calculate the impedance in the upper branch:

Step 4: Convert ZA to the polar form:

ZA=rl1<o1

Step 5: Calculate the impedance in the lower branch:

| T j

Step 6: Convert ZB to the polar form:

ZB =12 <82

Step 7: Calculate the total impedance:

1 1 1 1 1
o PR WP = (T, = — = NURT—
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Step 8: Write each part of% in Cartesian form that you can add them up:

. 1 1 .
Hint: convert H<~e1 and E<—-82 to the Cartesian form:
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Then add them up together and find % in Cartesian:

R " :
i J

Step 9: Convert the Cartesian above to polar form to flip it and find Z:

Step 10: invert % to get Z:

1
I= —<—@ = -- =t
r

Step 11: write Z in Cartesian form:

--=-=rxCos(0)
====== 1X5in(6)
A —— e i
R=vVRe? + Im? R=VReZ + Im?
©=180-tan"1(abs(Im/Re)) O=tan *(Im/Re)
A




