
ELECTRICIANS PRACTICE  

CALCULATIONS EXAMS 

EXAM 1 
 

 

 

These questions are typical of questions encountered on Journeyman Electricians’ 
exams. This exam is based on the 2020 edition of the National Electrical Code®.  

The only material permitted for use on this type of exam is a calculator, scratch 
paper and a 2020 edition NEC® book.  On each question select the best answer 

from the choices given and review your answers with the answer key included in 
this book. 
 

ALLOTTED TIME: 90 minutes 
 

 
1. A metal device box will contain the following: 
 

 1 single-pole switch 
 2 internal cable clamps 

 1 bonding jumper 
 2 spliced grounding conductors 

 

 To allow for the grounding and bonding conductors, clamps and device, the 
maximum number of conductors permitted in the box must be REDUCED by 

_____ conductors. 
 
  A. one 

  B. two 
  C. three 

  D. four 
 

 
 
2. When a 240-volt, single-phase branch-circuit has a current flow of 20 

amperes, what is the resistance, in ohms, of this circuit?  
 

  A. 3 ohms 
  B. 6 ohms 
  C. 9 ohms 

  D. 12 ohms 
 

 
 
 

 



3. Where a 1,500 watt residential baseboard heater is connected to a 240 volt, 
single-phase circuit, the current flow in this circuit is _____. 

 
  A. 4.15 amperes 

  B. 6.25 amperes 
  C. 12.5 amperes 
  D. 16.6 amperes 

 
 

 
4. Determine the ampacity of a size 4 AWG copper conductor with type THWN 

insulation installed in a conduit 10 feet in length with five (5) other current-

carrying conductors. 
 

  A. 52 amperes 
  B. 60 amperes 
  C. 68 amperes 

  D. 85 amperes 
 

 
 

5. A 15 kW, 208-volt, single-phase heat pump will have a full-load current rating 
of _____. 

 

  A. 72 amperes 
  B. 46 amperes 

  C. 66 amperes 
  D. 33 amperes 
 

 
6. Where a 150 kVA, single-phase transformer having a secondary voltage of 

120/240 has been installed at a multifamily dwelling, the full-load current 
rating of the transformer secondary is _____. 

 

  A. 329 amperes 
  B. 421 amperes 

  C. 625 amperes 
  D. 729 amperes 
 

 
7. Determine the MINIMUM number of 15-ampere, 120-volt, general lighting 

branch-circuits required for a one-family dwelling with 2,750 square feet of 
habitable space. 

 

  A. three  
  B. four 

  C. five 
  D. six 



8.  When a 120-volt branch-circuit has only six (6), 100 watt, 120 volt 
incandescent luminaires connected, what will be the measured current in the 

home run supplying this load? 
 

  A. 30 amperes 
  B. 20 amperes 
  C. 5 amperes 

  D. 1 ampere 
 

 
 
9. Determine the MINIMUM ampacity required of the branch-circuit conductors 

supplying a Design B, 3-phase, 208-volt, 10 horsepower induction type motor 
used in a continuous-duty application. 

 
  A. 30.8 amperes 
  B. 46.2 amperes 

  C. 38.5 amperes 
  D. 32.2 amperes 

 
 

 
10. Where a commercial building with a 3-phase, 208Y/120-volt, 4-wire service 

has a total load of 40 kVA after all demand factors have been taken into 

consideration, the MINIMUM size THW copper conductors required for the 
ungrounded (phase) service-entrance conductors is _____. 

 
  A. 2 AWG 
  B. 3 AWG 

  C. 1/0 AWG 
  D. 2/0 AWG 

 
 

 

11. Determine the power consumed, in VA, by a lighting load that operates at 115-
volts, draws 8 amperes, and has a power factor of 80 percent. 

 

  A. 1,150 VA 
  B. 960 VA 

  C. 920 VA 
  D. 736 VA 
 

 
 

 
 
 



12. Given: A trade size 2 in. rigid metal conduit (RMC) to be installed will contain 
four (4) size 3/0 AWG THWN copper conductors.  The conduit is to be bent 

with a full shoe bending machine.  What is the MINIMUM bend radius of the 
conduit? 

 
  A. 9½ inches 
  B. 12 inches 

  C. 15 inches 
  D. 19 inches 

 
 
 

13.  When conduit nipples having a MAXIMUM length NOT to exceed _____ are 
installed between boxes and similar enclosures, the nipples shall be permitted 

to be filled to 60 percent of their cross-sectional area. 
 
  A. 6 inches 

  B. 12 inches 
  C. 18 inches 

  D. 24 inches 
 

 
14. Determine the largest trade size raceway permitted to be installed in a 

junction box where given the following related information: 

 
 junction box is 12 inches in length 

 conductors are size 4 AWG 
 a straight pull of the conductors is to be made 

 

  A. 1 inch 
  B. 1¼ inches 

  C. 1½ inches 
  D. 2 inches 
 

 
Questions 15 through 20 are based on the following related information given for a 

retail store building with dimensions of 100 feet x 75 feet. 
 

 Service is 120/240-volts, 3-wire, single-phase. 

 Actual connected general lighting load of 14,000 VA. 
 The building has an additional 50 feet of show window lighting. 

 The store has a total of 115 general-use 125-volt duplex receptacles.  
 Consider all the overcurrent protection devices NOT to be listed for 

continuous use. 

 
 

 



15. When calculating the total load of the building, what DEMAND load, in VA, 
must be included for the general-use duplex receptacles? 

 
  A. 11,500 VA 

  B. 15,350 VA 
  C. 16,560 VA 
  D. 20,700 VA 

 
 

 
16. Determine the MINIMUM number of 20-ampere, 120-volt, branch-circuits 

required for the general-use duplex receptacles. 

 
  A. nine 

  B. eight 
  C. seven  
  D. six 

 
 

 
 

 
 
17.  When calculating the general lighting load on the building and the values given 

in Table 220.12 are used, what would be the load, in VA, for the general 
lighting load?   

 
  A. 28,125 VA 
  B. 18,000 VA 

  C. 14,250 VA 
  D. 22,500 VA 

 
 
 

18. Determine the MINIMUM number of 20-ampere, 120-volt branch-circuits 
required for the actual connected general lighting load of the retail store 

building.  Circuit breakers of this size are NOT rated for continuous use. 
 
  A. nine 

  B. twelve 
  C. ten 

  D. eight 
 
 

 
 

 



19.  When calculating the total load on the retail store, what MINIMUM load, in VA, 
must be included for the show window lighting? 

 
  A. 9,000 VA 

  B. 10,000 VA 
  C. 11,250 VA 
  D. 12,500 VA 

 
 

 
20. After demand factors are taken into consideration, when calculating the total 

load on the above referenced building, what MINIMUM VA must be included for 

the combined loads of the general lighting, general-use receptacles and the 
show window lighting? 

 
  A. 45,350 VA 
  B. 42,100 VA 

  C. 47,850 VA 
  D. 50,350 VA 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRACTICE CALCULATIONS EXAMS  

EXAM 1 

SOLUTIONS 

 
 

ANSWER REFERENCE NEC PG. # 

 

 

1. D 314.16(B)(2),(4)&(5)                  pg. 183  

 

 device = 2 conductors 

 2 clamps = 1 conductor 

 1 bonding jumper = 0 conductors  

 2 grounding conductors = 1 conductor 

                          TOTAL = 4 conductors 

 

 

2. D Ohms Law 

 

 R =   Volts     R = 240 volts = 12 ohms resistance 

       Current          20 amps 

 

 

3. B Single-phase current formula 

  

 I = Power      I = 1,500 watts = 6.25 amperes 

              Volts              240 volts 

 

 

4. C Table 310.16 pg. 161                                              

Table 310.15(B)(1) pg. 159 

 

 Size 4 AWG THWN ampacity (before adjusting) = 85 amperes 

 85 amperes x .8 (adjustment factor) = 68 amperes 

 

 

5. A Single-phase current formula 

 

 I = P      I = 15 kW x 1,000 =  15,000  =  72 amperes 

             E              208 volts     208 

 

 

6. C Single-phase current formula  

 

 I = P    I = kW x 1,000 = 150 x 1,000 = 150,000 = 625 amperes 

      E              volts            240 volts          240 

 

 

 

7.   C 220.14(J) pg. 75 



 

 2,750 sq. ft. x 3 VA = 8,250 VA (house load) 

 120 volts x 15 amperes = 1,800 VA (one circuit) 

 

 8,250 VA (house) = 4.5 = 5 circuits 

 1,800 VA (one circuit) 

 

 

8. C Single-phase current formula 

 

 100 watts x 6 luminaires = 600 watts total load 

  

 I = P      I = 600 watts = 5 amperes 

      E            120 volts 

 

 

9. C  430.6(A)(1) pg. 309 

  Table 430.250 pg. 333 

  430.22 pg. 313 

 

 FLC of 10 hp motor = 30.8 amperes x 125% = 38.5 amperes 

 

 

 

 

10. A Table 310.16 pg. 161 

  3-phase current Formula 

 

 I =  kVA x 1,000  =     40 x 1,000      = 40,000 = 111 amperes 

                E x 1.732       208 volts x 1.732    360.25 

 

 *Note - Size 2 AWG THW copper conductors with an allowable ampacity of 115  

                   amperes should be selected from Table 310.16. 

 
 

 

11. D Single-phase power formula 

 

 P = I x E x PF      P = 8 amperes x 115 volts x .8 (PF) = 736 VA 

 

 

12. A 344.24 pg. 207 

  Chapter 9, Table 2 pg. 695 

 

13.  D Chapter 9, Note 4 to Tables pg. 695 

 

14.  C 314.28(A)(1) pg. 188 

 

 12 in. (box length) = 1.5 or 1½ inches 

     8 (conduit)  

 

 

15. B 220.14(I) pg. 75 



  220.44 pg. 76 

  Table 220.44 pg. 76 

 

 180 VA x 115 receptacles = 20,700 VA (before demand factors applied) 

 

 1st 10,000 VA @ 100% =                                 10,000 VA 

 20,700 VA – 10,000 VA = 10,700 VA @ 50% =   5,350 VA 

         DEMAND  =  15,350 VA 

 

 

16. A 220.14(I) pg. 75 

 

 180 VA x 115 receptacles  = 20,700 VA (receptacle load) 

 120 volts x 20 amps = 2,400 VA (one circuit) 

  

 20,700 VA (receptacles) = 8.625 = 9 circuits 

   2,400 VA (one circuit) 

 

 

 

 

 

 

17. C 220.12(A) pg. 74 

  Table 220.12 pg. 75 

  210.20(A) pg. 66 

  Article 100 Definitions pg. 34 

 

 100 ft. x 75 ft. = 7,500 sq. ft. x 1.9 VA = 14,250 VA  

 

        *Note – The Note directly below Table 220.12 clarifies that the 125% multiplier  

                    for a continuous load as specified in 210.20(A) is already included in 

                    the unit load values in the table when calculating the minimum lighting 

                    load for a specified occupancy. 

 

 

18. D 210.19(A)(1)(a) pg. 65 

  210.11(A) pg. 63 

 

 14,000 VA (building) x 125% = 17,500 VA = 7.29= 8 circuits 

   120 volts x 20 amps (ckt.)       2,400 VA 

 

 *Note – Branch-circuits need only to supply the actual connected load 

                    however, the 125% multiplier for a continuous load must be  

                    included because Table 220.12 is not applied in this situation. 

 

 

19. D Article 100 Definitions  pg. 34   

  220.14(G)(2) pg. 75 

  230.42(A)(1) pg. 91 

 

 50 ft. x 200 VA = 10,000 VA x 125% = 12,500 VA 

 



        *Note – Show window lighting loads are not considered general lighting; 

          the 125% multiplying factor for continuous loads must be applied. 

 

 

20. A see above 

 

 Receptacles = 15,350 VA 

 General lighting = 17,500 VA (Actual connected load 14,000 VA x 125%)  

 Show window lighting = 12,500 VA 

                             TOTAL = 45,350 VA 

 
 


