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Exam Formulas 

Instrumentation and Control Technician 



- 1 - ICT Level 1 

Exam Formulas 

Instrumentation and Control Technician 

Level 1 

𝑅𝑅 =  
𝑘𝑘𝑘𝑘
𝐶𝐶𝐶𝐶

Capacitors in series: CT= 1
1
C1

+ 1C2
+ 1C3

+ . . .
Capacitors in parallel: 𝐶𝐶𝑇𝑇 =  𝐶𝐶1 +  𝐶𝐶2 +  𝐶𝐶3 + . .. 

Resistors in series: 𝑅𝑅𝑇𝑇 =  𝑅𝑅1 + 𝑅𝑅2 +  𝑅𝑅3+ . .. Resistors in parallel: RT= 1
1
R1

+ 1R2
+ 1R3

+ . . .

Inductors in series: 𝑘𝑘𝑇𝑇 =  𝑘𝑘1 +  𝑘𝑘2 +  𝑘𝑘3+ . .. Inductors in parallel: LT= 1
1
L1

+ 1L2
+ 1L3

+ . . .

𝑋𝑋𝐶𝐶 =  1
2𝜋𝜋𝜋𝜋𝜋𝜋

𝑋𝑋𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝑘𝑘 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑅𝑅𝐶𝐶 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑘𝑘/𝑅𝑅 



- 2 - ICT Level 1 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 63.2% 

1 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.318 

1 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.637 

3 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.827 

3 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.955 

𝑉𝑉𝑉𝑉 =  �𝑃𝑃2 + (𝑉𝑉𝑉𝑉𝑅𝑅𝐿𝐿 −  𝑉𝑉𝑉𝑉𝑅𝑅𝐶𝐶)2 

RLC Series Circuits: 

𝐸𝐸𝑇𝑇 =  �𝐸𝐸𝑅𝑅2 +  (𝐸𝐸𝐿𝐿 −  𝐸𝐸𝐶𝐶)2 

𝑍𝑍 =  �𝑅𝑅2 +  (𝑋𝑋𝐿𝐿 −  𝑋𝑋𝐶𝐶)2 

RLC Parallel Circuits: 

𝑍𝑍 =  
1

��1
𝑅𝑅�

2
+ � 1

𝑋𝑋𝐿𝐿
−  1
𝑋𝑋𝐶𝐶
�
2

𝐼𝐼𝑇𝑇 =  𝐼𝐼𝑅𝑅2 +  (𝐼𝐼𝐿𝐿 −  𝐼𝐼𝐶𝐶)2 

𝑃𝑃𝑃𝑃 =  
𝑊𝑊
𝑉𝑉𝑉𝑉

 × 100 



- 3 - ICT Level 1 

𝑅𝑅 = 𝑝𝑝 ×  
𝑘𝑘
𝑉𝑉

𝑅𝑅𝑟𝑟2 =  𝑅𝑅𝑟𝑟1[1 +  𝛼𝛼𝑇𝑇1 (𝑟𝑟2 −  𝑟𝑟1)] 

𝑋𝑋𝐿𝐿 =  
𝑉𝑉
𝐼𝐼



1 ICT Level 2 

Exam Formulas 

Instrumentation and Control Technician 

Level 2 

𝑅𝑅 =  
𝑘𝑘𝑘𝑘
𝐶𝐶𝐶𝐶

Capacitors in series: CT= 1
1
C1

+ 1C2
+ 1C3

+ . . .
Capacitors in parallel: 𝐶𝐶𝑇𝑇 =  𝐶𝐶1 +  𝐶𝐶2 +  𝐶𝐶3 + . .. 

Resistors in series: 𝑅𝑅𝑇𝑇 =  𝑅𝑅1 + 𝑅𝑅2 +  𝑅𝑅3+ . .. Resistors in parallel: RT= 1
1
R1

+ 1R2
+ 1R3

+ . . .

Inductors in series: 𝑘𝑘𝑇𝑇 =  𝑘𝑘1 +  𝑘𝑘2 +  𝑘𝑘3+ . .. Inductors in parallel: LT= 1
1
L1

+ 1L2
+ 1L3

+ . . .

𝑋𝑋𝐶𝐶 =  1
2𝜋𝜋𝜋𝜋𝜋𝜋

𝑋𝑋𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝑘𝑘 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑅𝑅𝐶𝐶 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑘𝑘/𝑅𝑅 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 63.2% 

1 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.318 

1 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.637 



2 ICT Level 2 

3 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.827 

3 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.955 

𝑉𝑉𝑉𝑉 =  �𝑃𝑃2 + (𝑉𝑉𝑉𝑉𝑅𝑅𝐿𝐿 −  𝑉𝑉𝑉𝑉𝑅𝑅𝐶𝐶)2 

RLC Series Circuits: 

𝐸𝐸𝑇𝑇 =  �𝐸𝐸𝑅𝑅2 +  (𝐸𝐸𝐿𝐿 −  𝐸𝐸𝐶𝐶)2 

𝑍𝑍 =  �𝑅𝑅2 +  (𝑋𝑋𝐿𝐿 −  𝑋𝑋𝐶𝐶)2 

RLC Parallel Circuits: 

𝑍𝑍 =  
1

��1
𝑅𝑅�

2
+ � 1

𝑋𝑋𝐿𝐿
−  1
𝑋𝑋𝐶𝐶
�
2

𝐼𝐼𝑇𝑇 =  𝐼𝐼𝑅𝑅2 +  (𝐼𝐼𝐿𝐿 −  𝐼𝐼𝐶𝐶)2 

𝑃𝑃𝑃𝑃 =  
𝑊𝑊
𝑉𝑉𝑉𝑉

 × 100 

𝑅𝑅 = 𝑝𝑝 ×  
𝑘𝑘
𝑉𝑉

𝑅𝑅𝑟𝑟2 =  𝑅𝑅𝑟𝑟1[1 +  𝛼𝛼𝑇𝑇1 (𝑟𝑟2 −  𝑟𝑟1)] 

𝑋𝑋𝐿𝐿 =  
𝑉𝑉
𝐼𝐼



Exam Formulas
Instrumentation and Control Technician 

Level 3

𝑅𝑅 =  
𝑘𝑘𝑘𝑘
𝐶𝐶𝐶𝐶

 

Capacitors in series: CT= 1
1
C1

+ 1C2
+ 1C3

+ . . .
Capacitors in parallel: 𝐶𝐶𝑇𝑇 =  𝐶𝐶1 +  𝐶𝐶2 +  𝐶𝐶3 + . .. 

Resistors in series: 𝑅𝑅𝑇𝑇 =  𝑅𝑅1 + 𝑅𝑅2 +  𝑅𝑅3+ . .. Resistors in parallel: RT= 1
1
R1

+ 1R2
+ 1R3

+ . . .

Inductors in series: 𝑘𝑘𝑇𝑇 =  𝑘𝑘1 +  𝑘𝑘2 +  𝑘𝑘3+ . .. Inductors in parallel: LT= 1
1
L1

+ 1L2
+ 1L3

+ . . .

𝑋𝑋𝐶𝐶 =  1
2𝜋𝜋𝜋𝜋𝜋𝜋

𝑋𝑋𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝑘𝑘 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑅𝑅𝐶𝐶 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑘𝑘/𝑅𝑅 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 63.2% 

1 ICT Level 3



1 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.318 

1 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.637 

3 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.827 

3 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.955 

𝑉𝑉𝑉𝑉 =  �𝑃𝑃2 + (𝑉𝑉𝑉𝑉𝑅𝑅𝐿𝐿 −  𝑉𝑉𝑉𝑉𝑅𝑅𝐶𝐶)2     

RLC Series Circuits: 

𝐸𝐸𝑇𝑇 =  �𝐸𝐸𝑅𝑅2 +  (𝐸𝐸𝐿𝐿 −  𝐸𝐸𝐶𝐶)2 

𝑍𝑍 =  �𝑅𝑅2 +  (𝑋𝑋𝐿𝐿 −  𝑋𝑋𝐶𝐶)2 

RLC Parallel Circuits: 

𝑍𝑍 =  
1

��1
𝑅𝑅�

2
+ � 1

𝑋𝑋𝐿𝐿
−  1
𝑋𝑋𝐶𝐶
�
2

𝐼𝐼𝑇𝑇 =  𝐼𝐼𝑅𝑅2 +  (𝐼𝐼𝐿𝐿 −  𝐼𝐼𝐶𝐶)2 

𝑃𝑃𝑃𝑃 =  
𝑊𝑊
𝑉𝑉𝑉𝑉

 × 100 

𝑅𝑅 = 𝑝𝑝 ×  
𝑘𝑘
𝑉𝑉

 

2 ICT Level 3



𝑅𝑅𝑟𝑟2 =  𝑅𝑅𝑟𝑟1[1 +  𝛼𝛼𝑇𝑇1 (𝑟𝑟2 −  𝑟𝑟1)] 

𝑋𝑋𝐿𝐿 =  
𝑉𝑉
𝐼𝐼

 

3 ICT Level 3



1 ICT Level 4 

Exam Formulas 

Instrumentation and Control Technician 

Level 4 

𝑅𝑅 =  
𝑘𝑘𝑘𝑘
𝐶𝐶𝐶𝐶

Capacitors in series: CT= 1
1
C1

+ 1C2
+ 1C3

+ . . .
Capacitors in parallel: 𝐶𝐶𝑇𝑇 =  𝐶𝐶1 +  𝐶𝐶2 +  𝐶𝐶3 + . .. 

Resistors in series: 𝑅𝑅𝑇𝑇 =  𝑅𝑅1 + 𝑅𝑅2 +  𝑅𝑅3+ . .. Resistors in parallel: RT= 1
1
R1

+ 1R2
+ 1R3

+ . . .

Inductors in series: 𝑘𝑘𝑇𝑇 =  𝑘𝑘1 +  𝑘𝑘2 +  𝑘𝑘3+ . .. Inductors in parallel: LT= 1
1
L1

+ 1L2
+ 1L3

+ . . .

𝑋𝑋𝐶𝐶 =  1
2𝜋𝜋𝜋𝜋𝜋𝜋

𝑋𝑋𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝑘𝑘 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑅𝑅𝐶𝐶 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 𝑘𝑘/𝑅𝑅 



2 ICT Level 4 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝜏𝜏) = 63.2% 

1 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.318 

1 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.637 

3 −  ∅ ℎ𝑇𝑇𝑎𝑎𝜋𝜋 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.827 

3 −  ∅ 𝜋𝜋𝑇𝑇𝑎𝑎𝑎𝑎 − 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤 𝑟𝑟𝑤𝑤𝑟𝑟𝑟𝑟𝑟𝑟𝜋𝜋𝑟𝑟𝑤𝑤𝑟𝑟:𝑚𝑚𝑇𝑇𝑚𝑚𝑟𝑟𝑚𝑚𝑇𝑇𝑚𝑚 𝑤𝑤𝑇𝑇𝑎𝑎𝑇𝑇𝑤𝑤 × 0.955 

𝑉𝑉𝑉𝑉 =  �𝑃𝑃2 + (𝑉𝑉𝑉𝑉𝑅𝑅𝐿𝐿 −  𝑉𝑉𝑉𝑉𝑅𝑅𝐶𝐶)2 

RLC Series Circuits: 

𝐸𝐸𝑇𝑇 =  �𝐸𝐸𝑅𝑅2 +  (𝐸𝐸𝐿𝐿 −  𝐸𝐸𝐶𝐶)2 

𝑍𝑍 =  �𝑅𝑅2 +  (𝑋𝑋𝐿𝐿 −  𝑋𝑋𝐶𝐶)2 

RLC Parallel Circuits: 

𝑍𝑍 =  
1

��1
𝑅𝑅�

2
+ � 1

𝑋𝑋𝐿𝐿
−  1
𝑋𝑋𝐶𝐶
�
2

𝐼𝐼𝑇𝑇 =  𝐼𝐼𝑅𝑅2 +  (𝐼𝐼𝐿𝐿 −  𝐼𝐼𝐶𝐶)2 

𝑃𝑃𝑃𝑃 =  
𝑊𝑊
𝑉𝑉𝑉𝑉
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𝑅𝑅 = 𝑝𝑝 ×  
𝑘𝑘
𝑉𝑉

𝑅𝑅𝑟𝑟2 =  𝑅𝑅𝑟𝑟1[1 +  𝛼𝛼𝑇𝑇1 (𝑟𝑟2 −  𝑟𝑟1)] 

𝑋𝑋𝐿𝐿 =  
𝑉𝑉
𝐼𝐼




