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101. A meter scale calibarated for temperature T is used to measure the length of a steel rod. Length of steel
rod measured by metal scale at temperature 2T is L. Length of the rod measured by metal scale at
temperature Tis [ag : Coefficient of linear expansion of metal scale, ap : Coefficient of linear expansion of
steel rod] @

L L1+ apT) L{l1+agT
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102. The design of a physical instrument requires that there be a constant difference in length of 10 cm
between an iron rod and a copper cylinder, laid side by side at all temperatures. If ap, =11x 1076 /°C
and a,, =17x 1078 /°C, their lengths may be : @

(A) 28.3 cm, 18.3 cm (B) 23.8 cm, 13.8 cm
(C) 23.9 cm, 10.9 cm (D) 27.5 cm, 14.5 cm

103. Two rods of length L, and coefficient of linear expansion a, are connected freely to a third rod of length
L, and coefficient of linear expansion «; to form an isosceles triangle. The arrangement is supported on
the knife edge at the midpoint of L; which is horizontal. The apex of the isosceles triangle will remain at
a constant distance from the knife edge if :

L L L L
(A) %2 (B) o [%2 (©) 1 _g%2 (D) g (%2
Ly o Ly Vo Ly o L, o

104. A thread of liquid is in a uniform capillary tube of length L, as measured by a ruler. The temperature of
the tube and thread of liquid is raised by AT, If y be the coefficient of volume expansion of the liquid
and o be the coefficient of linear expansion of the material of the tube, then the increase AL in the
length of the thread, again measured by the ruler will be : @

(a) AL = L(y — 0)AT (B) AL = L(y — 2a)AT
(©) AL = Ly — 3a)AT (D) AL = LyAT

105. The coefficient of linear expansion of an inhomogeneous rod changes linearly from a; to o, from one
end to the other end of the rod. The effective coefficient of linear expansion of rod is : @

oy +o
a) oy + (B) 172 ©) Jou0s (D) oy —ay
106. The loss in weight of a solid when immersed in a liquid at 0°C is W, and at °C is W. If cubical
coefficients of expansion of the solid and the liquid are y4 and y, respectively, then Wis equal to :
@A) Woll+(yg -] B)  Wll-(yg -7,
© Wollyg —vp )t (D) Wot / (v —vr)
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*107.

*108.

When the temperature of copper coin is raised by 80°C, its diameter increases by 0.2%.

A) Percentage rise in the area of a face is 0.4%

(B) Percentage rise in the thickness is 0.4%

(C) Percentage rise in the volume is 0.6%

(D) Coefficient of linear expansion of copper is 0.25x 1074 /°C

A vessel is partly filled with liquid. When the vessel is cooled to a lower temperature, the space in the

vessel unoccupied by the liquid remains constant. Then the volume of the liquid (V;), volume of the
vessel (V,), the coefficient of cubical expansion of the material of the vessel (y,) and of the liquid (y;)

are related as :

Y VY, Yo _ Vi
A YL > Yy (B) YL < Yo (©) L (D) v __L
L VL Y%
109. A cylinder isotropic solid of coefficient of thermal expansion a and density p (at STP) floats in a liquid of
coefficient of volume expansion y and density d (at STP) as shown in the diagram. @
Column I Column II
(A) Volume of cylinder inside the liquid remains constant ® v=0
(B) Volume of cylinder outside the liquid remains constant Q@ 7v=2a
d
(C) Height of cylinder outside the liquid remains constant (R) 7v=3a—
p
d
(D) Height of cylinder inside the liquid remain constant S) v=|2a+ q;

110. Two vessels, connected at the bottom by a thin pipe with a sliding plug, contain liquid at 20°C and 80°C
respectively. The coefficient of cubic expansion of liquid is 103K~L. Find the ratio of heights of liquid
columns in the vessel (Hy / Hgy) upto two decimal places. |:|
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