
EECE 290, Problem solving
Session 7

Review quiz 1



Summary opamps

• Analysis with ideal opamps: 
• vp-vn=0, 
• ip=in=0

• Implies negative feedback.



Basic configurations
• Non-inverting:
• Unity-gain:
• Inverting:

• Perfect integrator:
• Perfect differentiator:



Basic configurations cont’d

• Adder:

• Difference 
amplifier:



vo= ?

A. 12 V
B. -12 V
C. 2 V
D. -2 V
E. 6 V
F. -6 V

20



Complex power

|S|=|V||I|=|Z||I|2=|Y||V|2

L: S=jQ=jX|I|2=jωL|I|2=j|V||I|
C: S = jQ = -jB|V|2=-jωC|V|2=-j|V||I|

R: S = P =R|I|2=G|V|2=|V||I|



A current source of 0.1 Arms, a 
capacitance of –j2 Ω and an 
inductance of j4 Ω are connected 
in series, what is the value of S?
A. j20 mVA
B. -j20 mVA
C. -j2 mVA
D. j2 mVA

20





Laplace Transform

• Complex domain: s = σ + jω; est
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ℒ{δ(t)}=1; 
ℒ{u(t)}=1/s; 
ℒ {e-at}=1/(s+a)



TYPE f(t) (t > 0- ) F(s)
Impulse 1 

Step

Ramp t u(t)

Exponential e-at u(t)

Sine sinωt u(t)

Cosine cosωt u(t)

Damped Ramp t e-at u(t) 

Damped Sine (sinωt)e-at u(t)

Damped Cosine (cosωt)e-at u(t)

)(tδ

)(tu
s
1

as +
1

2
1

s

22 ω
ω
+s

22 ω+s
s

( )2
1
as +

( ) 22 ω
ω

++ as

( ) 22 ω++
+

as
as



OPERATIONAL TRANSFORM



L{(t-1) u(t-1)}=?

A. e-s/s2

B. e-s/s
C. e-s/(s+1)
D. 1/(s-2)
E. 1/s2

F. e-s

30



LT for circuits

7/s

• Convert circuit with initial conditions to s-domain.
• Apply circuit analysis.
• Apply ILT to result
(in s domain) to get expression in time domain.



An inductance of 2 H has an 
initial current of 4 A. In the s-
domain circuit this is modeled 
by a voltage source

A. of 4/s in parallel
B. of 4/s in series
C. of 2/s in parallel
D. of 2/s in series
E. of 8 in parallel
F. of 8 in series

30



C=0.5F. Right before 
switching Vo=8V. 
The value of the 
voltage source 
should be

A. 8/s
B. 8
C. 4
D. 4/s
E. -8
F. -4

30



C=0.5F. Right before 
switching Vo=8V. 
The value of the 
current source 
should be

A. 8/s
B. 8
C. 4
D. 4/s
E. -8
F. -4

30



C=0.5F, R=4Ω. Right 
before switching 
Vo=8V. I(s)=

A. 2
B. 2/s
C. 2/(s+2)
D. 2/(s+1/2)
E. 4/(s+1/2)
F. 8/(s+2)

30



C=0.5F, R=4Ω. Right 
before switching 
Vo=8V. i(t)=

A. 4e-t/2 

B. 2e-t/2 

C. 2e-2t 

D. 4e-2t 

30



 

P12.2.9 Determine the LT of the derivative of f(t) in Figure 

P21.2.9. 
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P22.2.5 Both 

switches in 

Figure 

P22.2.5 are 

opened at t 

= 0 after 

being 

closed for a long time. Determine iO(t). 

Figure P22.2.5
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P13.2.20 Determine VO in 

Figure 
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Figure P13.2.20

P17.1.27 Determine the complex power delivered by VSRC1 and VSRC2 in Figure P17.1.27 given 

that L1 absorbs 4 kW at a power factor of 0.6 

lagging, L2 absorbs 3 kW at a power factor of 0.6 

leading, and the complex power absorbed by L3 is 

12 + j5 kVA. Assume that VSRC1 = 400∠0° V rms 

and VSRC2 = 400∠90° V rms. 

–
+VSRC1

–
+VSRC2

Figure P17.1.27
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Ans. ( ) )(6.236.3)(4 45.1 tueet tt −− −+δ . 

Ans. te 510 −  mA, t is in ms. 

Ans. 3 V. Ans. VSRC1 delivers 12.5 + j1.83 kVA, and VSRC2 delivers 6.5 + j4.5 kVA. 
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