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1. Using small signal model of MOSFET derive the overall gain and output impedance 

of CS amplifier without source resistance.

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Draw and explain the complete frequency response of a common source amplifier. Derive the 

expression for its lower cut-off frequency. 

 

 

 



 



Low Frequency Response 

 

 

 

 

 

 



 

 



3. Find the midband gain AM , and the upper 3-dB frequency f H of a CS amplifier fed with a signal 

source having an internal resistance Rsig = 100 kΩ. The amplifier has RG = 4.7MΩ, RD = RL = 15 kΩ, 

gm=1mA/V, ro=150kΩ , Cgs=1pFand Cgd=0.4pF 

 

 

 

4. State Barkhausen criteria for oscillation.With relevant circuit diagrams and equations explain the 

following a) Hartley Oscillator b) Crystal Oscillator. 



 

 



 

 

 

 

 



 

 



 

 



 

5. Explain the working of a monostable multivibrator using 555 Timer IC. Design a circuit using 555 Timer 

to get a monoshot pulse of width 10ms. Choose C = 0.1μF 

 



 



 

1.1RC=10m 

Given C=0.1uF 

R= 10m/1.1*0.1u =9.7kohm 

 

6. Explain the operation of 4-bit R-2R DAC with neat circuit. For the R-2R DAC,with R=10kΩ and RF=20kΩ 

and VREF=5V, determine the output voltage when the inputs b2=b1=5V and b0=b3=0V 

 



 



 

 

b2=b1=5 

Vo= -20*5/10(1/4+1/8) = -3.75V 

 

 



 

 

7. a)Derive the expression for gain with feedback for an operational amplifier in noninverting 

configuration. b) Write short notes on AC and DC amplifiers using opamp 

a) 

 



 

 

 

b) 



 



8.  A CS amplifier utilizes a MOSFET biased at I D =0.25mA with V OV =0.25V and R D =20kΩ. The device 

has V A =50V. The amplifier is fed with a source having R sig =100kΩ, and a 20-kΩ load is connected to 

the output. Find Rin, Avo, Av and Ro and G V . If to maintain reasonable linearity, the peak of the input 

sine-wave signal is limited to 10% of (2VOV ) what is the peak of the sine wave voltage at the output? 

For CS amplifier 

 

Here RG=infinity 

Rin= infinity 

So Av=Avo  

gm = 2ID/Vov =0.5mS 

r0 = VA/ID =200kohm 

Av = -0.5m*(200||15||15)k 

=-7.3V/V 

 

Rout = 13.9Kohm 

Gv = Av=-7.3V/V 


