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EXPANSION OF SOLIDS

The coefficient of volume expansion is

1) Twice the coefficient of linear expansion
2) Twice the coefficient of areal expansion
3) Thrice the coefficient of areal expansion
4) Thrice the co-efficient of linear expansion

Thevariation of density of solid with temperatureisgiven by the formula

1) d, = 2 d,-—
1+t -t) 1-7(t,-t)
3)d d 4) d, d

2T 120, -t) L2y (t,-t)

A Brass stopper snuggly fits in the hole of steel plate. To remove the stopper easly, the
system

1) should be heated 2) should be cooled
3) may be heated or cooled 4) can not be removed by heating or cooling

A metal plate has two holes in it. When the plate is heated the distance between the two
holes

1) decreases 2) increases

3) does not change 4) may increase or decrease
Among the following solids, the lowest coefficient of expansion isfor

1) Concrete 2) Rubber 3) Glass 4) Silicon
A metal sphereisheated. Maximum per centage increase occursin its

1) Density 2) Volume 3) Surface Area 4) Radius
Two metal stripsthat constitute a thermostat must necessarily differ in their

1) mass 2) length

3) resistivity 4) coefficient of linear expansion
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A bimetallic strip is heated. It

1) Bends towards the metal with lower coefficient of expansion

2) Bends towards the metal with higher coefficient of expansion

3) Twistsitself into helix

4) Does not bend

A): Metalsexpand equally in all directions.

R): Metalsareisotropic

1) Both A’ and ‘R’ aretrue and ‘R’ isthe correct explanation of ‘A’

2) Both*A’ and ‘R’ aretrue and ‘R’ is not the correct explanation of ‘A’
3) ‘A’ istrueand ‘R’ isfalse 4) ‘A’ isfaseand ‘R’ istrue
A): If hot liquid ispoured in thick glasstumbler it breaks.

R): Temperature distribution is not uniform in thick bodies leading to differential
expansion

1) Both ‘A’ and ‘R’ aretrue and ‘R’ isthe correct explanation of ‘A’
2)Both‘A’ and ‘R’ aretrueand ‘R’ is not the correct explanation of ‘A’

3) ‘A’ istrueand ‘R’ isfalse 4) ‘A’ isfaseand ‘R’ istrue
A): Platinum isused to fuseinto glassrods.

R): Both platinum and glass have ailmost same values of coefficient of linear expansion.
1) Both*A’ and ‘R’ aretrue and ‘R’ isthe correct explanation of ‘A’

2) Both*A’ and ‘R’ aretrue and ‘R’ isnot the correct explanation of ‘A’

3) ‘A’ istrueand ‘R’ isfase 4) ‘A’ isfaseand ‘R’ istrue
A): Invar isused in metal tapes, balance wheels and pendulum clocks.
R): The coefficient of linear expansion of invar isvery low.

1) Both*A’ and ‘R’ aretrue and ‘R’ isthe correct explanation of ‘A’
2)Both‘A’ and ‘R’ aretrueand ‘R’ is not the correct explanation of ‘A’

3) ‘A’ istrueand ‘R’ isfalse

4) ‘A’ isfaseand ‘R’ istrue
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A): In summer, the pendulum clock runs slow.

R): Astemperatureincreases, length of the pendulum decreases and time period decr eases.
1) Both*A’ and ‘R’ aretrue and ‘R’ isthe correct explanation of ‘A’

2)Both ‘A’ and ‘R’ aretrue and ‘R’ is not the correct explanation of ‘A’

3) ‘A’ istrueand ‘R’ isfalse

4) ‘A’ isfaseand ‘R’ istrue

If coefficient of cubical expansion is x times coefficient of superficial expansion, then the
valueof xis

1) 15 2) 2 3)25 4)3

Theratio of thelengths of two rodsis 4:3. Theratio of their coefficients of cubical expansion
is 2:3. Then the ratio of their linear expansions when they are heated through same
temperature differenceis

1) 2:1 2) 1.2 3)8:9 4) 9:8

A metal metre scale gives correct measur ement at 00c. Itis generally used at a temperature
of 400C. The correction to be made for every meter is (o =10°/1°C)

1)4X 105 m 2) 4 X 10~ m to be added

3) 4 X 10~ m must be deducted 4) None of the above.

The temperature of athin uniform rod increases by At . If moment of inertia | about an axis
perpendicular toitslength, then its moment of increases by

1) 0 2) ol At 3) 201 At 4) o | At

A metal rod has a length of 1m at 30°C. ' &' of metal is 2.5 x 10~°/°C. The temperature at
which it will be shortened by Imm is

1) -30°C 2) —40°C 3)-10°C 4) 10°C

A crystal has linear coefficient of expansion 9x107°, 12x107°, 7x10°/k along three
mutually perpendicular directionsthe volume expansion coefficient is

1) 27x10°/k 2) 26x10°/k 3) 21x10°/k 4) 28x10°/k

A steel tapeiscalibrated at 20°C. When the temperature of the day is—10°C, the per centage
error in the measurement with thetapeis (=12 x 10—6/°C)
1) 3.6% 2) 0.36% 3) 0.18% 4) 0.036%
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21. A metallic solid sphereisrotating about its diameter as axis of rotation. If the temperature
is increased by 200°C, the percentage increase in its moment of inertia is: [Coefficient of

linear expansion of the metal = 10°/°C]
1) 0.1 2) 0.2 3)0.3 4) 0.4

22. Two markson a glassrod 10cm apart are found to increase their distance by 0.08mm when
therod is heated from0°C t0100°C . A flask made of the same glass as that rod measures a

volume of 1000 c.c at 00C. The volume it measures at 1009C in c.c. is

1) 1002.4 2) 1004.2 3) 1006.4 4) 1008.2

23. If acylinder of diameter 1.0 cm at 300C isto be slide into a hole of diameter 0.9997 cm in a
steel plate at the same temper ature, then minimum required rise in the temperature of the

plateis[coefficient of linear expansion of SteeI212x10'6/0C]
1) 25°C 2) 35°C 3) 45°C 4) 55°C

24. Two rods of different materials and identical cross sectional areas are joined face to face at
one end and their free ends are fixed to the rigid walls. If the temperature of the
surroundingsisincreased by 30°C, the magnitude of the displacement of the joint of therod
is (length of rods |1=l>=1unit, ratio of their Young's modulii, y1/y>=2, coefficients of Linear

expansion are o1 and « p)
1) 5(0(2 - 0(1) 2) 10(061 - 0(2) 3) 10(0(2 - 20(1) 4) 5(20(1 - 0(2)

25. Two uniform metal rods of length L1 and L, and their linear coefficients of expansion o
and oo respectively, are connected to form a single rod of length (L1+L5). When the
temperature of the combined rod israised by "t° ¢", thelength of each rod increased by the

same amount then { b } is
0{1+6¥2
1) Ll 2) L1 + LZ 3) L2 4) Ll + L2
L+L, L L+L, L,

26. A thin brass sheet at 10°C and a thin steel sheet at 20°C have the same surface area. The
common temperature at which both would have the same area is (Coefficient of linear

expansion for brassand stedl arerespectively, 19x10-6/°C are 11x10‘6/°C)
1) -3.75°C 2) 2.75°C 3) 2.75°C 4) 3.75°C

27. A pendulum clock is 5 seconds fast at a temperature of 150C and 10 seconds slow at a
temper atur e of 300C. Thetemperatureat which it givesthe correct timeis

1) 18°C 2) 20°C 3) 22°C 4) 25°C
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28. A pendulum clock gives correct time at 200C at a place where g = 10m/s2. The pendulum
consists of alight steel rod connected to a heavy ball. If it istaken to a different place where

g= 10.01m/s? at what temper aturethe pendulum gives correct time (& of sted is 10—5/00)

1) 300c 2) 600C 3) 1000C 4) 1200C

29. A steel meter scale isto beruled so that millimeter intervals are accurate within about 5 x
10~ mm at a certain temperature. The maximum temperature variation allowable during
theruling is [coefficient of linear expansion of steel = 10 x 10~6k—1]

1) 20C 2) 50c 3) 70c 4) 100c
30. A steel wire AB of length 100 cm isfixed rigidly at points A and B in an aluminum frame as

shown in the figure. If the temperature of the system increases through 1000C, then the
excess stress produced in the steel wirerelativeto thealuminum?

o, =22x10°/1°C and o, =11x10°/1°C

Young's Modulus of steel is2 X 1011 Nm—2. Al[ptuminium framd |
steel wire
1) 2.2 X 108 Pa 2) 22X 108 Pa 3)0.2X 108 Pa 4) 220 X 108 Pa
KEY

)4 2)1 32 42 5) 4 6) 2 4 91 9)1 10) 1

11)1 12)1 13)3 141 153 162 17)3 183 1994 20)4

21)4 22)1 23)1 24)3 251 26)1 27)2 28)4 292 30)1
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HINTS

14. y=2c¢ =2«

y_3 3 _

4 =—f4=154x=15

52 /4 Zﬂ b
15 Ai_al _24.8

Al, ol 33 9
16. e=olAt

=106 x1x40 = 4x 10" mto be added

17. 1=MR2
Al =2MRAR

Al _2MRAR

I_ MRE =20At = Al =2al At

18. o=

o=—
1x(t, —30)

-10°°
(tz - 30)

25x10° = =ty =-100C

19. y=o, +a,+o,=28x10°/K
20, ‘I—a><100=(0(At)><100

=12x 106 x 30 x 100

=36x 103 =0.036 %
(or)

Error =al (t, -t,)

Al

l—xlOO:a(tl-tz)xloo

% error =12x10° (20+10) x 100

=12x10°x 30x 100 = 0.036%

21. A|—'><100:(20(At)><100

=200 x 10°2 x 200
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=4x101=04

g A 8x10°°
At 10x107%x100

V, =V, (1+3a At)

=8x10"/°C

=1000 ( 1+ 24 x 100 x 10°6) = 1002.4 cc

a:ﬁ and At:ﬁ
RAt Ra
—4
__0 -1 100=25°C
1x12x10 4
I1051A¢9+I2052A49:F;|1+FL|2
AY, AY,
Ix oy x30+1x o, x 30= Fx1 + Fxd
Ax2y Axy

30(0y + ) =3

2Ay
10(051+052):L

2Ay

. o Fl Fxl,
Displacement of the joint = —+—1,04, Af = —1x ;%30 =10(er, + r,) —30cx, =10(ex, — 20x,)
Y, AY,

Loy =l,e,
%l
aZ I1
ﬁ+1:|—2+1
az |1

o +a, :I2 +1;
aZ Il
0(2 _ I1

o+a, | +1,

. AA=constant

AB, (A1), = AB, (A1),

o _(At), _ 19x10°° _(t—zoj
a, (At), 11x10° (t-10

t:_—30:—3.75°C
8
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27. 10= %0{(3041) —1

5:%a(t1—15) —2

1_, 30t
2 t—15

-1, =20°C

28. T=27r\/I
g

HereT is const

LA Ag nalt,—t) = 01'—81

~10°(t,—20)=10"°  ..t,=120°C

29. azﬁ 10x 10 =

L (t,—t) 1(t,-t,)
t,—t, =5°C

30. Excessstressin stedl relativeto Al
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