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Heat Measurement .. .
Heat (or energy) can be measured in units of calories or joules. When there
is a temperature change (AT), heat (Q) can be calcu_lcn‘ed using this formula:

Q = mass X specific heat capacity X AT
Q = mCpAT

Important Values

1.000 cal = 4.184 J
For water: Cp =1cal/g°C =4.184 J/g°C
For other Cp values ... see table on p. 297!

Examples:
(1)  How many calories of energy are needed to heat 250.0 g of water
from 25.00 °C to 78.50 °C? How many joules does this equal?

Q = mCpAT
= (250.0 g)(1 cal/g°C)(78.50 - 25.00) -
Q = 13,375. cal = 13,380 cdl

13,380 cal (4.184 J/1.000 cal) = 55,980 J

(2) A 2.80 g sample requires 10.1 J of energy to heat it from 21 O To
36.0 °C. What is the metal?

(3) A1l60g sample of gold aT 25 O °C absorbs 5.85J' of energy. What
is the final temperature of the gold?
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Solve each of the following pr'oblemé: show all equations and work, pay
attention to sig. figs.
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~ (3) How many calories are needed to warm 75.00 g of water from
(= Wil s AT 22.00 °C to 38.00 °C? z ¢

25 z:‘mix | ca /{ \ 608 ¢
Sy oe

: /
/. . . (4) How many joules of energy are needed to warm 353.0 g of water
SR from 18.00 °C to 95.00 °C?
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~~ How many calories are released as 53.00 g of water cools from

e 82.00 °C to 15.00 °C?

How hot can you heat 137.0 g of water at 5100 °C with 3050.
calories of heat energy? -

(7)  What will the final temperature of water be if 45, OO g are hea‘red

= with 3.500 X 10° joules of energy? The water is initially at 25.00
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