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Objectives of todays lecture

• To understand transfer function 

• To write transfer function from differential equation and vice versa.

• Exercise and home work.

• Writing transfer function from block diagram.

• To write transfer function of an electrical system.

• Exercise and home work
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Transfer function

Transfer function is representation of input and output relationship in terms of s 
domain where s is a complex variable. The transfer function can be obtained by 
inspection or by simple algebraic manipulations of the differential equations that 
describe the systems.
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Exercise Transfer function
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Lets solve it for various input functions:

1. Step input 𝑟 𝑡 = 𝑢 𝑡 =  
1; 𝑡 ≥ 0
0; 𝑡 < 0

Soln: 
sC(s)+2C(s)=R(s)/s ,  C(s)/R(s)=G(s)=1/s(s+2) which is the transfer function. 
For time domain response we must use inverse Laplace transform then the 
transform function can be converted into an standard form using the method 
explained in ( page    , ) where it is applicable to follow Case 1(page 37-39  ). 



Exercise (continued)

G(s) can be written using partial expansion
1

𝑠(𝑠+2)
=

𝑘1

𝑠
+

𝑘2

𝑠+2

Now to find the value of k1 and k2 ( follow the method case 1,  page 37-39 )

K1=1/2  and k2=-1/2

Therefore the time domain solution is 

𝑐 𝑡 =
1

2
− 1/2𝑒−2𝑡 which is the time domain response of the given system 

represented by the Eq. (2.55). 

2. Ramp input  (  assignment )   

4. Write differential equation in time domain from the following transfer 

function:  𝐺 𝑠 =
1

𝑠(𝑠+2)(𝑠+4)
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Transfer function block diagram
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Closed loop  Transfer function 

𝑇 =
𝑌

𝑋
=

𝐺

1+𝐺𝐻
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Name Time domain Voltage, vL Transfer function Impedance Z(s)

inductor 𝑣𝐿 = 𝐿
𝑑𝑖

𝑑𝑡
𝐿𝑠 𝐼(𝑠) 𝐿𝑠

Capacitor
𝑣𝑐 =

1

𝑐
 𝑖𝑑𝑡

1

𝑐𝑠
𝐼(𝑠)

1

𝑐𝑠
𝐼

Resistor iR I(s) R R



Examples: Transfer function of an RLC circuit
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𝐿𝑠 + 𝑅 +
1

𝐶𝑠
I s = V s

𝑉𝑐 𝑠 = 𝑉 𝑠 − 𝐼 𝑠 𝐿𝑠 + 𝑅

Find G(s) from these two equations.



Learning outcomes:

• Able to define transfer function

• Able to write transfer function from differential equation.

• Able to solve examples.

• Able to derive transfer function from block diagram.

• Able to write transfer function of basic electrical components. 

6/29/2020
Part 4 Batch 2, Even Semester Exam. 2019,  Department of EEE, 

R.U. 
11



END and complete home work
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