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Problem Set #7 
Analog and Digital Measuring Instruments 

1- The simple emitter follower voltmeter shown in Fig.1 has Vcc=20 V, Rs+ Rm= 9.3 k� , 
Im = 1 mA (at FSD), and the transistor current gain=100. 

(a) Calculate the meter current when E=10 V. 
(b) Determine the voltmeter input resistance with and without the transistor.  

2-  A practical emitter-follower voltmeter circuit such as that in Fig.2 has R2 = R3 = 3.9 k�  
and VCC= ± 12 V . 

(a) Determine I2 and I3 when E=0 V. 
(b) Calculate the meter circuit voltage when E=1 V and when E=0.5 V. 
 
 
 
 
 
 
 
 
 
 
 

 

                Fig. 1                                           Fig. 2 
3- Determine the meter reading for the circuit shown in Fig.3 when E=7.5 V and the meter 

is set to its 10 V range. The FET gate-source voltage is -5 V, Vp= 5 V, Rs+ Rm= 1 k� , 
and Im = 1 mA at full scale.    

4- An op-amp voltmeter circuit as in Fig. 4 is required to measure a maximum input of 20 
mV. The op-amp input current is 0.2 � A and the current of R4 is 1000 of the op-amp 
input current. The meter circuit has Im = 100 � A   at FSD and Rm= 10 k� . Determine the 
resistance values of R3 and R4.  

 
 
 
 
 
 
 
 
 
 

 

                     Fig. 3                                                     Fig. 4 



  

 
  

 
5- Calculate the value of R3 for the circuit shown in Fig.5 if E=1 V is to give FSD on the 

meter. The moving-coil meter has a current of 1 mA at full scale and Rm= 100 � . Also 
determine the maximum voltage at the operational amplifier output terminal. 

 
6- For the circuit shown in Fig. 6, determine the resistance scale markings at 1/3 and 2/3 of 

full scale. 
 

 
 
 
 
 
 
 
 
 
 
 
 
                   
 
                      Fig.5                                                          Fig.6 
 
 

 
7- Calculate the maximum time t1 for a digital voltmeter with a 3.5 digital display if the 

clock generator frequency is 1.5 MHz. Also, suggest a suitable frequency for the ramp 
generator. 

 
8- A digital frequency meter has a time base derived from a 1 MHz clock generator 

frequency-divided by decade counters. Determine the measured frequency when a 1.512 
kHz sine wave is applied and the time base uses (a) six decade counters and (b) four 
decade counters. 

 
9- A frequency counter with an accuracy of ± 1 LSD ± (1 610-´ ) is employed to measure 

frequencies of 100 Hz, 1 MHz, and 100 MHz. Calculate the percentage measurement 
error in each case. Comment on the results. 

 


