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Problem 1

— (1.5 point)
Assume that an external voltage Vi drives a circuit in
a way that we can represent its effect via a current

source [i=G Vis=G(Vi-V5s) in parallel with a
resistor Rd as shown below.

G: is a constant |
Vb: Potential at point D li= GVis D
Vs: potential at point S ) l
S
m
Vis= Vi-Vs T
Then prove for Vs/Vi:

V IV, =GR /[1+GR +[(R +R ,)/R 1]
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Problem 2

(1.5 points)
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Problem 3

(a) (0.5 points)

|
Vi - A \
| fg A V

0 B

Prove that the feedback increases the input resistance Ri
of an amplifier or:

V
Input resistance = [—' =R;(1+AB)

/

nfec]

(b) (1 point)

R4 Prove the following:

v = v
" Ry+R, R :

R,+R, R, R, ]
R, '




Problem 4
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(a: 0.5 points) Prove: vG) jot,
—; — R ;\C‘-g‘

(b: 1 point) Prove: (5 + jws) V(3) + V(1)

T = RICI‘ ve) = R
1+ 2L+ joT,

vV2)
1 + jwr,

(c: 0.5 points) Prove: v(3) = V(4) =
T =R, -
Tips: Ideal opamps (V+=V-) . For (b) use superposition between V(3)

and V(1) and V(3)=V(4) [if you do this correctly then you have done
the most essential step for (b) .



Problem 5

(a: 0.5 points) v AB
00 01 11 10
oo |1 000
cp 01 1110
11 (1 1 0 1
1011 000
Prove:

Y=AB+AD+BCD+ BCD
(b: 0.5 points)

v AB
00 01 11 10
o0 |0 0xO
cp 01 1 1 x 1
11 |0 O x X
' 10 |1 1 x X
Prove: |
. - x: don’t care
Y=CD +CD

Tip: indicate the proper grouping of terms



(c) (1.5 points)

Build a synchronous 3-counter (1->4) [ use 3 J-K

Yoor Na
o AL ~ A ~
Q3 |Q2 ([Q1 |Q3 |Q2 |Q1
! 0 0 ! Qm On J K
3 0t j? o 1 |1 *
4 |1 0 0
1 0 o
1 1 0
J K Q,
*x2 don’t care
O O Qn_1
0 1 0
1 0 1
1 1 Q,




Problem 6

(1 point)
Assume that V+Ve¢< Vac
1k
VMV L < Vuit
VACZ AC = 5Vtop (D 2 M ? IMEG
+V' i

V=0.5V (diode voltage for forward conduction)
=35V

Draw Vuit
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Boolean laws:

(AB)C = A(BC)

A+B=4-B (A+B)+C = A+(B+C)
A-B=A4+B A(B+C) = AB+ AC
A+ AB = 4 (A+B)(A+C)=A+BC

Tabel | Logische poorten.

Functie Boolean Waarheidstabel

\ A\ B
NC)T " v B = J‘\ 0 |
| 0
— A B C
A — N 00 |
NAND B —-3 © C=A"B o 1 1
1 0 |
- A B C
. A . n 0 |
NOR BD ‘ C=AxB o1 0
1 O 0
j| ] il
A B C
A e - . 0o 0 0
" XOR B D - C=AzB o1
1 0 |
| | [
— A B C
o A 0 0 |
XNOR B D ¢ C=A=B l:: lJ 0}
1 0O 0




