
1. Solve the system of equations:    (10%) 
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2. There exists a linear transformation 32  such that : RRT T,,,T 3711153176  and 

T, . Find ,,T 10665108617 32,T . (10%) 

3. Given T,,,  and T,,,Y 214 . Let  be the angle between X 2312 2 X  and Y ,

a. find the square value of sin ? (10%) 
b. find the normalization of vector projection of Y  onto X ? (10%) 

4. Given  Also, 120x ,
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a. Find tx ? (10%) 
b. Find ty ? (10%) 

5. Given a continuous function 0, xxy . Also, let  Solve 
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6. Given .xxyy cos44''
a. Find the homogeneous solution, xyH ? (15%) 
b. Find the particular solution, xyP ? (15%) 



1. (20%) Consider the two-terminal element 
with the i - v  characteristic expressed by 
the piece-wise linear function as 

|6||4|2|1|5)( vvvvi
where i  is the current in ampere and v
is the terminal voltage in volt. 
(a) (5%) Plot the i - v  curve of this 

element. 
(b) (5%) Determine the static resistance at 

2v V. 
(c) (5%) Determine the dynamic 

resistance at 2v V. 
(d) (5%) Determine the dynamic 

resistance at 5v V. 

2. (10%) Given the circuit as shown in Fig. 
P2 and 5.04I A, find the source 
voltage oV .
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Fig. P2 

3. (15%) Sketch the straight-line 
approximation of the Bode plot for the 
following transfer function. 
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4. (15%) Consider the parallel RLC circuit in 
Fig. P4. Assume that 5)0(v V, 

0)0(i A, 1L H, 10C mF, and 
25.6R .  Find )(tv  for 0t .
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5. (20%) A load with 0.8 lagging power 
factor absorbs 60 W from a 100-V 
(effective voltage), 60-Hz power line. It is 
required to correct the power factor to 0.9 
lagging.
(a) (7%) Find the effective original line 

current orgeff ,I .
(b) (6%) Find the effective final line 

current finaleff ,I .
(c) (7%) Determine the value of the 

element to be added to achieve the 
required power factor correction. 

6. (20%) Consider the circuit in Fig. P6. Use 
the superposition theorem to find the 
current i .

Fig. P6


