
 

 

 

 

 

Program : B.Tech 
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Subject Code: EC-305 

Semester: 3rd 



 

UNIT 3 

Transient analysis: Transients in RL, RC and RLC circuits, initial conditions, time constants, networks driven 

by constant driving sources and their solutions. Steady state analysis: - Concepts of phasors and vectors, 

impedance and admittance. Node and mesh 
 

The Transient Response of RC Circuits 

The Transient Response (also known as the Natural Response) is the way the circuit responds to energies 

stored in storage elements, such as capacitors and inductors. If a capacitor has energy stored within it, 

then that energy can be dissipated/absorbed by a resistor. How that energy is dissipated is the Transient 

Response. 

 

 

In this circuit, there is a pulse, a resistor, and a capacitor. Assume here that the pulse goes from 10V down 

to 0V att=0. 

Assume also that the circuit is in Steady State at t=0-. This implies that the capacitor is 'open' at t=0-. In 

order for KVL to be true at t=0- then the capacitor voltage must be 10V at t=0-. This is because there is no 

current in the circuit, therefore the voltage across the resistor is zero. 
 

Vc(0-) = Vc(0+) = 10V 

Note that since the Transient Response is the circuit's response toenergies stored in storage elements, we 

will 'kill' the pulse source. This leaves us with a simple Resitor-Capacitor circuit with an initial 10V on the 

capacitor at t=0+. 

 

Applying KCL to an RC circuit: 

 

Cdv/dt + V/R = 0 

dv/dt + V/(RC) = 0 

∫d /V = ∫-1/(RC) dt 

ln V = -t/(RC) + K 

ln V(t=0) = K 

ln Vo = K ←Vo is the voltage on the cap at t=0+. 
 

lnV - ln Vo = -t/(RC) 

ln (V/Vo) = -t/(RC) 

V/Vo = e-t/(RC) 

V(t) = Vo e-t/(RC) ←Vo = 10V in this example. 
 

Note that the speed at which the capacitor discharges from 10V to 0V is determined by the product R×C 
 

When t=RC, the voltage on the capacitor is Vo/e or 37% of it's initial value. We call RC the time constant and 

the s ol is τ 

 

For a  RC ir uit, τ=RC 
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I  this parti ular ir uit τ = RC = Ω×1mF = 0.1 seconds 

This means it takes 0.1 seconds for the capacitor to discharge from 10V down to 3.7V. 
 

Here is the sa e ir uit as that a o e, e ept that the resistor alue is dou led. This ea s that τ is also 
doubled. 

τ = RC = Ω×1mF = 0.2 seconds 

This circuit is twice as slow as the last circuit. 

 

 

 

The Transient Response of RL Circuits 
 

The Transient Response (also known as the Natural Response) is the way the circuit responds to energies 

stored in storage elements, such as capacitors and inductors. If an inductor has energy stored within it, 

then that energy can be dissipated/absorbed by a resistor. How that energy is dissipated is the Transient 

Response. 

 

In this circuit, there is a pulse, a resistor, and an inductor. Assume here that the pulse goes from -10V to 0V 

at t=0. 

 

Assume also that the circuit is in Steady State at t=0-. This implies that the inductor is a 'short' at t=0-. In 

order for KCL to be true at t=0- the inductor current must be -1A at t=0-. 
 

IL(0-) = IL(0+) = -1A 

 

Consider the circuit at t=0+, the voltage across the pulse is zero but since IL(0+) = -1A then VR = -10V. 

Therefore for KVL to be true VL = +10V. 

Therefore VL = +10V is the initial voltage across the inductor. 

Note that since the Transient Response is the circuit's response to energies stored in storage elements, we 

will 'kill' the pulse source. This leaves us with a simple Resitor-Inductor circuit with an initial -10A going 

through the inductor at t=0+. 

 

Applying KVL to an RL circuit: 
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iR + Ldi/dt = 0 

iR/L + di/dt = 0 

-iR/L = di/dt 

-R/L dt = di/i 

∫-R/L dt = ∫di/i 
-Rt/L + K = ln i 

K = ln i(t=0) 

K = ln io 

-Rt/L = ln i - K 

-Rt/L = ln i - ln io 

-Rt/L = ln(i/io) 

i/io = e-Rt/L 

i(t) = ioe-Rt/L ←io in this case is -1A 

 

Since the plot on the right is for voltage we will find VL using VL = Ldi/dt 

VL = (1H) d[ioe-Rt/L]/dt = (1H) (-10) ioe-Rt/L 

VL = -10 e
-Rt/L

 

 

When t=L/R, the voltage on the inductor is Vo/e or 37% of it's initial value. We call L/R the time constant 

a d agai  the s ol is τ 

 

For a  RL ir uit, τ=L/R 

I  this parti ular ir uit τ = L/R = H/ Ω = 0.1 seconds 

This means it takes 0.1 seconds for the inductor to go from 10V down to 3.7V. 

 

The Complete Response 

 

The Complete Response is the circuit's response to both an independent source as well as energies 

stored in the circuit. 

A circuit driven by an independent source is said to have a forcing function. 

Vcomplete response = Vnatural + Vforced 

 

Here is an RC Circuit with a Forcing Function: 

 

Assume the source is a pulse which goes from0V to 10V at t=0. 

 

If we assume steady state at t=0-, then there is no initial energystored in the circuit. 

 

Intuitively we know that the capacitor is going tocharge up to 10V. When the capacitor gets to 10V then the 

circuit is again at steady state. 

 

The pulse is forcing the capacitor to 10V, thus the 10V on the capacitor is called the forced response. 

 

The time it takes the capacitor to charge up to 10V is determined by the time constant. The response of 

getting to 10V is the transient response. 
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Now we will find the Complete Response for V across the capacitor. This equation will match the curve 

shown at the right. 

 

From the last section we know that the transient response for an RC circuit is: 

V(t) = Vo e-t/(RC) = A e-t/(RC) Note that A is just some constant. 
 

We also know from inspection that eventually the capacitor will charge up to 10V. Now putting 

the transient and forced responses together we get: 

 

Vcomplete = A e
-t/(RC) 

+ Vforced 

Vcomplete = A e
-t/(RC) 

+ 10V 

 

Now we need to find A such that the equation equals Vo at t=0. In other words, the equation must satisfy 

the initial condition. 

 

V(t=0) = 0, therefore: 

0 = A e0 + 10V = A + 10V 

A = -10V 

 

Vcomplete = -10e
-t/(RC) 

+ 10V 

Vcomplete = -10e
-10t 

+ 10V 

 

Note that when t>>0, Vcomplete = 10V. This intuitively means that when the transient response is gone the 

forced response still remains. 

 

In this circuit, the capacitor DOES NOT start at 0V. In other words the capacitor has a non-zero initial 

condition of 5V: 

 

Note that the left switch closes at the same time the right switch opens. Intuitively we can see that the 

capacitor is going to start at 5V and then charge up to 15V. For t<0 the 5V source is the forcing function 

and for t>0 the 15V source is the forcing function. 
 

Since this is an RC circuit with a forcing function, the response takes the following form: 

Vcomplete=Ae
-t/(RC)

+Vforced 

By inspection we know that Vforced = 15V 

Vcomplete = A e
-t/(RC) 

+ 15V 

Now we need to find A such that the entire equation satisfies the value of V at t=0. 

V(t=0) = 5V = A e0 + 15V 

A = -10V 

Vcomplete = -10e
-t/(RC) 

+ 15 V 
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Vcomplete = -10e
-10t 

+ 15 V 
 

Now let's find the voltage across the resistor for the RL circuit to the right. 
 

Note that the pulse goes from 5V to 15V at t=0. Assume that the circuit is in steady state at t=0-. 

At steady state inductors look like 'shorts' therefore the voltage across the resistor must be equal to the 

pulse voltage of 5V at t=0-. 

 

At t=0+ the voltage across the resistor is still 5V 
 

Since the current in the inductor is continuous from 0- to 0+, and the current in the resistor is the same as 

the current in the inductor, and the voltage across the resistor is determined by its current, then we can say 

that if the resistor's current is continuous then the resistor's voltage must also be continuous. 
 

At t>>0 the voltage across the resistor is 15V. 
 

For t>0 we eventually reach steady state (as the transient response dies away), so we know that at t>>0 the 

inductor will look like a 'short'. Therefore the voltage across the resistor will equal the voltage of the pulse. 

Therefore we have both the initial condition and the forced response for the voltage across the resistor: 

Vo = 5V 

Vforced = 15V 

 
 

Analysis Steps for finding the Complete Response of RC and RL Circuits 
 

Use these Steps when finding the Complete Response for a 1st-order Circuit: 

Step 1: First examine the switch to see if it is opening or closing and at what time. 

Step 2: Next draw the circuit right before the switch moves. You will probably assume steady state at this 

time but not always. The problem needs to tell you to assume steady state. 

Step 3: Find all voltages and currents that can not change instantaneously when the switch moves. In other 

words, Find voltages across all capacitors and currents through all inductors! 
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Step 4: Now draw the circuit right after the switch moves. Label the circuit with all the capacitor voltages 

and inductor currents you found in step 3. 

Step 5: Now you are ready to find your initial condition(s). Analyze the circuit to find the initial condition(s) 

of what it is your solving for. 

Step 6: Ne t ou ill fi d the tra sie t/ atural repo se, or τ. To do this 'kill' all for i g fu tio s. Make all 
voltage sources 'shorts' and all current sources 'opens'. Remember that the transient response is the 

circuit's response to energies stored in storage elements, so we need to remove forcing functions to find 

this. Re all that e er  oltage a d urre t ill ha e the sa e τ alue. You o  have Ae-t/τ for what your 

solving for. 

Step 7: Now we need to find the forced response. The forced response is the state of the circuit after the 

switch has moved AND after the transient response has died-off. To find the forced response assume 

Steady State, i,e, t>>>0. Find the final resting value (forced response - VF) of whatever it is you are solving 

for. 

Step 8: You should now have an equation which looks like v(t) = Ae-t/τ + VF or i(t) = Ae-t/τ + IF. To find the 

unknown 'A' you will apply the initial condition to this equation. Usually the initial condition is the value at 

t=0, so you will plug in t=0 to get the following: I.C. = A + VF  or I.C. = A + IF You can now solve for A. 

Step 9: Plugging the value of A into: v(t) = Ae-t/τ + VF, you now know the voltage for all time greater than  

t=0 (assuming that the switch moved at t=0). 

Step 10: Using your equation for v(t) or i(t), you can find other things (voltages, currents, power, etc.) using 

KVL, KCL, and Ohm's Law. 

 

RLC circuit 

An RLC circuit (or LCR circuit) is an electrical circuit consisting of a resistor, an inductor, and a capacitor, 

connected in series or in parallel. The RLC part of the name is due to those letters being the usual electrical 

symbols for resistance, inductance and capacitance respectively. The circuit forms a harmonic oscillator for 

current and will resonate in a similar way as an LC circuit will. The main difference that the presence of the 

resistor makes is that any oscillation induced in the circuit will die away over time if it is not kept going by a 

source. This effect of the resistor is called damping. The presence of the resistance also reduces the peak 

resonant frequency somewhat. Some resistance is unavoidable in real circuits, even if a resistor is not 

specifically included as a component. A pure LC circuit is an ideal which really only exists in theory. 

There are many applications for this circuit. They are used in many different types of oscillator circuit. 

Another important application is for tuning, such as in radio receivers or television sets, where they are 

used to select a narrow range of frequencies from the ambient radio waves. In this role the circuit is often 

referred to as a tuned circuit. An RLC circuit can be used as a band-pass filter, band-stop filter, low-pass 

filter or high-pass filter. The tuning application, for instance, is an example of band-pass filtering. The RLC 

filter is described as a second-order circuit, meaning that any voltage or current in the circuit can be 

described by a second-order differential equation in circuit analysis. 

The three circuit elements can be combined in a number of different topologies. All three elements in 

series or all three elements in parallel are the simplest in concept and the most straightforward to analyse. 

There are, however, other arrangements, some with practical importance in real circuits. One issue often 

encountered is the need to take into account inductor resistance. Inductors are typically constructed from 

coils of wire, the resistance of which is not usually desirable, but it often has a significant effect on the 

circuit. 

Initial and final conditions in elements 

The inductor 

The switch is closed at t = 0. Hence t = 0- corresponds to the instant when the switch is just open and t = 0+ 

corresponds to the instant when the switch is just closed. The expression for current through the inductor 

is given by 
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The final-condition equivalent circuit of an inductor is derived from the basic relationship 
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The capacitor 

 

The switch is closed at t = 0. Hence t = 0- corresponds to the instant when the switch is just open and t = 0+ 

corresponds to the instant when the switch is just closed. The expression for current through the inductor 

is given by 
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The final–condition equivalent network is derived from the basic relationship 
 
 

 

 

Unit 4 

The Transient Response of RC Circuits 

The Transient Response (also known as the Natural Response) is the way the circuit responds to energies 

stored in storage elements, such as capacitors and inductors. If a capacitor has energy stored within it, 

then that energy can be dissipated/absorbed by a resistor. How that energy is dissipated is the Transient 

Response. 

 

n this circuit, there is a pulse, a resistor, and a capacitor. Assume here that the pulse goes from 10V down to 

0V at t=0. 

Assume also that the circuit is in Steady State at t=0-. This implies that the capacitor is 'open' at t=0-. In 

order for KVL to be true at t=0- then the capacitor voltage must be 10V at t=0-. This is because there is no 

current in the circuit, therefore the voltage across the resistor is zero. 
 

Vc(0-) = Vc(0+) = 10V 

Note that since the Transient Response is the circuit's response toenergies stored in storage elements, we 

will 'kill' the pulse source. This leaves us with a simple Resitor-Capacitor circuit with an initial 10V on the 

capacitor at t=0+. 
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Applying KCL to an RC circuit: 

 

Cdv/dt + V/R = 0 

dv/dt + V/(RC) = 0 

∫d /V = ∫-1/(RC) dt 

ln V = -t/(RC) + K 

ln V(t=0) = K 

ln Vo = K ←Vo is the voltage on the cap at t=0+. 
 

lnV - ln Vo = -t/(RC) 

ln (V/Vo) = -t/(RC) 

V/Vo = e-t/(RC) 

V(t) = Vo e-t/(RC) ←Vo = 10V in this example. 
 

Note that the speed at which the capacitor discharges from 10V to 0V is determined by the product R×C 
 

When t=RC, the voltage on the capacitor is Vo/e or 37% of it's initial value. We call RC the time constant and 

the s ol is τ 
 

For a  RC ir uit, τ=RC 

In this particular circuit 

 

τ = RC = Ω×1mF 

 

= 0.1 seconds 

This means it takes 0.1 seconds for the capacitor to discharge from 10V down to 3.7V. 
 

Here is the sa e ir uit as that a o e, e ept that the resistor alue is dou led. This ea s that τ is also 
doubled. 

τ = RC = Ω×1mF = 0.2 seconds 

This circuit is twice as slow as the last circuit. 

 

The Transient Response of RL Circuits 

The Transient Response (also known as the Natural Response) is the way the circuit responds to 

energies stored in storage elements, such as capacitors and inductors. If an inductor has energy stored 

within it, then that energy can be dissipated/absorbed by a resistor. How that energy is dissipated is the 

Transient Response. 
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In this circuit, there is a pulse, a resistor, and an inductor. Assume here that the pulse goes from -10V to 0V 

at t=0. 

 

Assume also that the circuit is in Steady State at t=0-. This implies that the inductor is a 'short' at t=0-. In 

order for KCL to be true at t=0- the inductor current must be -1A at t=0-. 

IL(0-) = IL(0+) = -1A 

Consider the circuit at t=0+, the voltage across the pulse is zero but since IL(0+) = -1A then VR = -10V. 

Therefore for KVL to be true VL = +10V. 

Therefore VL = +10V is the initial voltage across the inductor. 

Note that since the Transient Response is the circuit's response to energies stored in storage elements, we 

will 'kill' the pulse source. This leaves us with a simple Resitor-Inductor circuit with an initial -10A going 

through the inductor at t=0+. 

 

Applying KVL to an RL circuit: 

iR + Ldi/dt = 0 

iR/L + di/dt = 0 

-iR/L = di/dt 

-R/L dt = di/i 

∫-R/L dt = ∫di/i 
-Rt/L + K = ln i 

K = ln i(t=0) 

K = ln io 

-Rt/L = ln i - K 

-Rt/L = ln i - ln io 

-Rt/L = ln(i/io) 

i/io = e-Rt/L 

i(t) = ioe-Rt/L ←io in this case is -1A 

 

Since the plot on the right is for voltage we will find VL using VL = Ldi/dt 

VL = (1H) d[ioe-Rt/L]/dt = (1H) (-10) ioe-Rt/L 

VL = -10 e
-Rt/L

 

 

When t=L/R, the voltage on the inductor is Vo/e or 37% of it's initial value. We call L/R the time constant 

and agai  the s ol is τ 

 

For a  RL ir uit, τ=L/R 

I  this parti ular ir uit τ = L/R = H/ Ω = .  se o ds 

This means it takes 0.1 seconds for the inductor to go from 10V down to 3.7V. 
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The Complete Response 

The Complete Response is the circuit's response to both an independent source as well as energies 

stored in the circuit. 

A circuit driven by an independent source is said to have a forcing function. 

Vcomplete response = Vnatural + Vforced 

Here is an RC Circuit with a Forcing Function: 

Assume the source is a pulse which goes from0V to 10V at t=0. 

If we assume steady state at t=0-, then there is no initial energystored in the circuit. 

Intuitively we know that the capacitor is going tocharge up to 10V. When the capacitor gets to 10V then the 

circuit is again at steady state. 

The pulse is forcing the capacitor to 10V, thus the 10V on the capacitor is called the forced response. 

The time it takes the capacitor to charge up to 10V is determined by the time constant. The response of 

getting to 10V is the transient response. 

 

 

Now we will find the Complete Response for V across the capacitor. This equation will match the curve 

shown at the right. 

 

From the last section we know that the transient response for an RC circuit is: 

V(t) = Vo e-t/(RC) = A e-t/(RC) Note that A is just some constant. 
 

We also know from inspection that eventually the capacitor will charge up to 10V. Now putting 

the transient and forced responses together we get: 

 

Vcomplete = A e
-t/(RC) 

+ Vforced 

Vcomplete = A e
-t/(RC) 

+ 10V 

 

Now we need to find A such that the equation equals Vo at t=0. In other words, the equation must satisfy 

the initial condition. 

 

V(t=0) = 0, therefore: 

0 = A e0 + 10V = A + 10V 

A = -10V 

Vcomplete = -10e
-t/(RC) 

+ 10V 

Vcomplete = -10e
-10t 

+ 10V 

Note that when t>>0, Vcomplete = 10V. This intuitively means that when the transient response is gone the 

forced response still remains. 

 

In this circuit, the capacitor DOES NOT start at 0V. In other words the capacitor has a non-zero initial 

condition of 5V: 

 

Note that the left switch closes at the same time the right switch opens. Intuitively we can see that the 
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capacitor is going to start at 5V and then charge up to 15V. For t<0 the 5V source is the forcing function 

and for t>0 the 15V source is the forcing function. 
 

Since this is an RC circuit with a forcing function, the response takes the following form: 

Vcomplete=Ae
-t/(RC)

+Vforced 

By inspection we know that Vforced = 15V 

Vcomplete = A e
-t/(RC) 

+ 15V 

Now we need to find A such that the entire equation satisfies the value of V at t=0. 

V(t=0) = 5V = A e0 + 15V 

A = -10V 

Vcomplete = -10e
-t/(RC) 

+ 15 V 

Vcomplete = -10e
-10t 

+ 15 V 
 

Now let's find the voltage across the resistor for the RL circuit to the right. 

Note that the pulse goes from 5V to 15V at t=0. Assume that the circuit is in steady state at t=0-. 

At steady state inductors look like 'shorts' therefore the voltage across the resistor must be equal to the 

pulse voltage of 5V at t=0-. 

At t=0+ the voltage across the resistor is still 5V 

Since the current in the inductor is continuous from 0- to 0+, and the current in the resistor is the same as 

the current in the inductor, and the voltage across the resistor is determined by its current, then we can say 

that if the resistor's current is continuous then the resistor's voltage must also be continuous. 

At t>>0 the voltage across the resistor is 15V. 

For t>0 we eventually reach steady state (as the transient response dies away), so we know that at t>>0 the 

inductor will look like a 'short'. Therefore the voltage across the resistor will equal the voltage of the pulse. 

Therefore we have both the initial condition and the forced response for the voltage across the resistor: 

Vo = 5V 

Vforced = 15V 

 
 

Analysis Steps for finding the Complete Response of RC and RL Circuits 

Use these Steps when finding the Complete Response for a 1st-order Circuit: 
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Step 1: First examine the switch to see if it is opening or closing and at what time. 

Step 2: Next draw the circuit right before the switch moves. You will probably assume steady state at this 

time but not always. The problem needs to tell you to assume steady state. 

Step 3: Find all voltages and currents that can not change instantaneously when the switch moves. In other 

words, Find voltages across all capacitors and currents through all inductors! 

Step 4: Now draw the circuit right after the switch moves. Label the circuit with all the capacitor voltages 

and inductor currents you found in step 3. 

Step 5: Now you are ready to find your initial condition(s). Analyze the circuit to find the initial condition(s) 

of what it is your solving for. 

Step 6: Ne t ou ill fi d the tra sie t/ atural repo se, or τ. To do this 'kill' all for i g fu tio s. Make all 
voltage sources 'shorts' and all current sources 'opens'. Remember that the transient response is the 

circuit's response to energies stored in storage elements, so we need to remove forcing functions to find 

this. Re all that e er  oltage a d urre t ill ha e the sa e τ alue. You o  ha e Ae-t/τ for what your 

solving for. 

Step 7: Now we need to find the forced response. The forced response is the state of the circuit after the 

switch has moved AND after the transient response has died-off. To find the forced response  assume 

Steady State, i,e, t>>>0. Find the final resting value (forced response - VF) of whatever it is you are solving 

for. 

Step 8: You should now have an equation which looks like v(t) = Ae-t/τ + VF or i(t) = Ae-t/τ + IF. To find the 

unknown 'A' you will apply the initial condition to this equation. Usually the initial condition is the value at 

t=0, so you will plug in t=0 to get the following: I.C. = A + VF  or I.C. = A + IF You can now solve for A. 

Step 9: Plugging the value of A into: v(t) = Ae-t/τ + VF, you now know the voltage for all time greater than  

t=0 (assuming that the switch moved at t=0). 

Step 10: Using your equation for v(t) or i(t), you can find other things (voltages, currents, power, etc.) using 

KVL, KCL, and Ohm's Law. 

 

RLC circuit 

An RLC circuit (or LCR circuit) is an electrical circuit consisting of a resistor, an inductor, and a capacitor, 

connected in series or in parallel. The RLC part of the name is due to those letters being the usual electrical 

symbols for resistance, inductance and capacitance respectively. The circuit forms a harmonic oscillator for 

current and will resonate in a similar way as an LC circuit will. The main difference that the presence of the 

resistor makes is that any oscillation induced in the circuit will die away over time if it is not kept going by a 

source. This effect of the resistor is called damping. The presence of the resistance also reduces the peak 

resonant frequency somewhat. Some resistance is unavoidable in real circuits, even if a resistor is not 

specifically included as a component. A pure LC circuit is an ideal which really only exists in theory. 

There are many applications for this circuit. They are used in many different types of oscillator circuit. 

Another important application is for tuning, such as in radio receivers or television sets, where they are 

used to select a narrow range of frequencies from the ambient radio waves. In this role the circuit is often 

referred to as a tuned circuit. An RLC circuit can be used as a band-pass filter, band-stop filter, low-pass 

filter or high-pass filter. The tuning application, for instance, is an example of band-pass filtering. The RLC 

filter is described as a second-order circuit, meaning that any voltage or current in the circuit can be 

described by a second-order differential equation in circuit analysis. 

The three circuit elements can be combined in a number of different topologies. All three elements in 

series or all three elements in parallel are the simplest in concept and the most straightforward to analyse. 

There are, however, other arrangements, some with practical importance in real circuits. One issue often 

encountered is the need to take into account inductor resistance. Inductors are typically constructed from 

coils of wire, the resistance of which is not usually desirable, but it often has a significant effect on the 

circuit. 

Initial and final conditions in elements 
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The inductor 

 

The switch is closed at t = 0. Hence t = 0- corresponds to the instant when the switch is just open and t = 0+ 

corresponds to the instant when the switch is just closed. The expression for current through the inductor 

is given by 
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The final-condition equivalent circuit of an inductor is derived from the basic relationship 

 

 

The capacitor 

 

The switch is closed at t = 0. Hence t = 0- corresponds to the instant when the switch is just open and t = 0+ 

corresponds to the instant when the switch is just closed. The expression for current through the inductor 

is given by 
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The final–condition equivalent network is derived from the basic relationship 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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