
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS

(HINGLISH)

THERMOELECTRICITY

Example

1. A sensitive microphone cannot withstand

currents greater than 0.05 A when connected

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_i5KRu9J8TEH7


across a thermocouple of emf 8.5 m V , the

current in a very low resistance ammeter

placed in series in the circuit reads 34 mA.

What is the resistance of the microphone?

Watch Video Solution

2. In a given thermocouple , the temperature

of cold junction is  C , while the

temperature of inversion is  C. What will

be the neutral temperature?

Watch Video Solution

10∘

510∘

https://dl.doubtnut.com/l/_i5KRu9J8TEH7
https://dl.doubtnut.com/l/_xigW7A0CRXci


3. In a copper-iron thermocouple , the

temperature of cold junction is  C and the

neutral temperature is  . Find the

temperature of inversion.

Watch Video Solution

20∘

280∘ C

4. The cold junction of a thermocouple is kept

at C. Calculate the temperature at which

thermo emf would be maximum. Given that

thermo emf changes sign at 800K.

10∘

https://dl.doubtnut.com/l/_xigW7A0CRXci
https://dl.doubtnut.com/l/_Q5zZedTm5FnF
https://dl.doubtnut.com/l/_b7mbGl8GYlgM


Watch Video Solution

5. Near room temperature , the thermo emf of

a thermo couple is  per degree. A

galvanometer of  and capable of detecting

current of the order of  A is used. Calcualate

the smallest temperature di�erence that can

be detected with this galvanometer.

Watch Video Solution

40μV

25Ω

4μ

https://dl.doubtnut.com/l/_b7mbGl8GYlgM
https://dl.doubtnut.com/l/_EnECaCkhuBH9


6. The junctions of a  thermocouple

are maintained at . Calculate

the Seebeck emf produced in the loop.

 and 

Watch Video Solution

Ni − Cu

0∘ C and 100∘ C

aNi ,Cu = 16.3 × 10− 6V ∘ C − 1

bNi ,Cu = − 0.042 × 10− 6V ∘ C − 3

7. The thermoelectric emf  of a copper

constantan thermocouple and the

temperature  of the hot junction (with cold

ɛ

θ

https://dl.doubtnut.com/l/_uV8GsRAMoYBI
https://dl.doubtnut.com/l/_WDXqjuO89QX2


junction at C) are found to satisfy

approximately the following relation. 

  

where  is in  in  and 

  

What is the temperture of the hot junction

when the thermoelectric emf is measured to

be 5.5 mV?

View Text Solution

0∘

ɛ = aθ + bθ2

ɛ μV , θ . ∘ C

α = 41μV ∘ C − 1, b = 0.041μV ∘ C − 2

https://dl.doubtnut.com/l/_WDXqjuO89QX2


8. The emf  of a Cu-Fe thermocouple varies

with the temperature  of the hot junction

(cold junction at  ), as 

 Determine the neutral

temperature.

Watch Video Solution

ɛ

θ

0∘ C

ɛ(μV ) = 14θ − 0.02θ2

9. The thermo emf of a therocouple , one

junction of which is kept at  , is given by 

 where a and b constants of the

0∘ C

ɛ = at + bt2

https://dl.doubtnut.com/l/_MYPPjOLYte82
https://dl.doubtnut.com/l/_NT9TQ2yspJvC


thermocouple . Calculate the neutral

temperature and peltier and Thomson

coe�cients.

Watch Video Solution

10. In a given thermocouple, the emfs at

 and  C with respect to C are 

 and  respectively. Find of emf

generated when the junctions are maintained

at the temperature at  and .

Watch Video Solution

250∘ C 50∘ 0∘

40μV 5μV

250∘ C 50∘ C

https://dl.doubtnut.com/l/_NT9TQ2yspJvC
https://dl.doubtnut.com/l/_K6UrEaag79U3


11. A thermocouple is made of iron and

constantan. Find the emf developed per

di�erence of temperature between the

junctions, given that the thermo emf of iron

and constantan against platinum are +1600

and  di�erence of

temperatures.

Watch Video Solution

0∘ C

−3400μV  per 100∘ C

https://dl.doubtnut.com/l/_K6UrEaag79U3
https://dl.doubtnut.com/l/_hmniGBJZi9XX


12. The thermoelectric powers of iron and

copper with respect to lead are +10.5 and

 respectively at  . Find the emf

of Cu-Fe thermocouple when its junctions are

maintained at  and  C.

Watch Video Solution

−3.5μV 100∘ C

50∘ 150∘

13. An emf of 1 V is developed when the

temperature di�erence between the hot and

cold junctions of a thermocouple is 100 K.

https://dl.doubtnut.com/l/_Gns4soxNW2bv
https://dl.doubtnut.com/l/_riHeimKiH0fB


Problem

Assuming that the cold junction is heated by

20 K , determine the percentage change in the

thermo emf.

Watch Video Solution

1. The thermoelectric pewers of Pt, Ni and Fe

are -4 , -21 and  per  respectively .

What will be the magnitude of emf of Pt-Ni

12μV 0∘ C

https://dl.doubtnut.com/l/_riHeimKiH0fB
https://dl.doubtnut.com/l/_X9GorSRAAFPI


and Ni-Fe thermocouples with junctions at

 and  ?

Watch Video Solution

0∘ C 100∘ C

2. A thermocouple circuit consists of two

thermal junctions and a low-resistance

galvanometer , all in series. The galvanmeter

has a resistance of  and the rest of the

circuit has a resistance of  . The

temperature develops an emf of 10 microvolt

per degree Celsius di�erence of temperature

8Ω

1.6Ω

https://dl.doubtnut.com/l/_X9GorSRAAFPI
https://dl.doubtnut.com/l/_RTjaGc6pGWp3


Problems For Self Practice

between the two junction. When one junction

is kept is  and the other in a molten

metal, the galvanmeter reads 8 millivolt. What

is the temperature of the molten metal?

Assume that the emf varies linearly with the

temperature di�erence.

View Text Solution

0∘ C

https://dl.doubtnut.com/l/_RTjaGc6pGWp3


1. In a thermocouple the temperature of cold

junction is  , while the temperature of

inversion is C. At what temperature is the

thermo emf maximum?

Watch Video Solution

20∘ C

520∘

2. In a copper-iron thermocouple , the

temperature of cold junction is  C and the

neutral temperature is  . Find the

temperature of inversion.

20∘

280∘ C

https://dl.doubtnut.com/l/_omgAmdPpnRqT
https://dl.doubtnut.com/l/_njesb3tQ7eKx


Watch Video Solution

3. The emf of a thermocouple changes sign at

600 K. If the nertral temperature is  ,

what is the temperature of cold junction?

Watch Video Solution

210∘ C

4. The themo emf of a copper-constantan

thermocouple is  at room

temperature. A galvanometer whose

resistance is  and current sensitivity 

40μV . ∘ C − 1

80Ω 1μA

https://dl.doubtnut.com/l/_njesb3tQ7eKx
https://dl.doubtnut.com/l/_gb4fOk46BfVY
https://dl.doubtnut.com/l/_UOSHbRoiiqaH


is used. Find the smallest temperature

di�erence that the galvanometer can detect.

Watch Video Solution

5. Calculate the emf of silver-iron

thermocouple with junction at  C and 

 given  and 

.

Watch Video Solution

10∘

80∘ C α = + 13.31μV . ∘ C − 1

β = − 0.019μV . ∘ C − 2

https://dl.doubtnut.com/l/_UOSHbRoiiqaH
https://dl.doubtnut.com/l/_X0LJQSjMfQWr


6. For a Cu-Fe thermocouple, nertral

temperature is . If 

then �nd the value of 

Watch Video Solution

270∘ C α = 15.86μV . ∘ V − 1

β

7. The thermo emf of a copper-constantan

thermocouple with one junction at  and

the other at  is given by the relation  

  

where  is in . If the

0∘ C

t∘ C

ɛ = at = bt21

2

ɛ μV , a = 41μV . ∘ C − 2

https://dl.doubtnut.com/l/_HiS9pGsLW80B
https://dl.doubtnut.com/l/_4iAt6fmhisGa


thermo emf developed is 5.5 mV, �nd the

temperature of the hot junction.

Watch Video Solution

8. The emf in a lead-iron thermocouple , one

junction of which is at  is given by 

  

where t is the temperature in  .Find the

neutral temperature , Peltier coe�cient and

Thomson coe�cient.

Watch Video Solution

t∘ C

ɛ = 178t − 2.4t2(in μV )

. ∘ C

https://dl.doubtnut.com/l/_4iAt6fmhisGa
https://dl.doubtnut.com/l/_78GUOj7Y43Cd


9. For a certain thermocouple ,

 is the

temperature of the hot junction and  is

the temperature of the cold junction . If

 and ,

�nd the neutral temperature and temperature

of inversion.

Watch Video Solution

ɛ = αθ + βθ ∘ , whereθ. ∘ C
1

2

0∘ C

α = 10μV . ∘ C − 1 β = − μV . ∘ C − 21

20

https://dl.doubtnut.com/l/_78GUOj7Y43Cd
https://dl.doubtnut.com/l/_ylNXY4PzNTWB


10. The thermo emf of a thermocouple is

 at room temperature. A

galvanometer of resistance  capable of

detecting current as law as  is connected

with one such thermocouple. Calculate the

smallest temperature di�erence that can be

detected by such a thermocouple.

Watch Video Solution

40μV K − 1

100Ω

10μA

https://dl.doubtnut.com/l/_HMtYdvPRvhrr


11. A thermocouple with one junction at ice-

point , has emf given by the relation,

 , where  is the

temperature of the hot junction. If the emf has

the value 4.05 mV and 9.85 mV at  C

and  respectively . What is the emf at 

 ?

Watch Video Solution

ɛ = aθ + bθ ∘1

2
θ ∘ C

θ = 100∘

300∘ C

θ = 500∘ C

https://dl.doubtnut.com/l/_qFtKq2l1Hcsc


12. Find the emf developed per 

temperature di�erence of an iron constantan

thermocouple , given that thermo emf's of

iron and constantan against platinum are

 and  temperature.

Watch Video Solution

. ∘ C

16μV −34μV per. ∘ C

13. The thermoelectric powers of iron and

nickel with respect to lead are +12 and 

respectivelty at  . Find the emf of the an

−20μV

50∘ C

https://dl.doubtnut.com/l/_w52bcWD38cbo
https://dl.doubtnut.com/l/_5qHlORnLcvGu


iron-nickel thermocouple with junctions at

 and C.

Watch Video Solution

0∘ C 100∘

https://dl.doubtnut.com/l/_5qHlORnLcvGu

