Standards:
= 3.110 B Describe the concepts of models as a way to predict and understand

science and technology.
» 3.410 B Analyze energy sources and transfers of heat.

Specific Heat Capacities of some Common Substances

Substance | Cp (J/9°C) Substance Cp (J/g°C)
Water (I) |4.184 Iron (s) 0.45
Water (s) | 2.03 Mercury (1) | 0.14
Water (g) | 2.0 Carbon (s) 0.71
Aluminum | 0.89 Silver (s) 0.24
(s) |
Gold (s) 0.13
o 1Cal = 4.184Joules 1kJ = 1000J
Probletns:
1. Convert the following number of calories into joules. (Use D.A. and sig figs.)
a. 100.0 cal = 4// 5. v J _
/C)0,0CL(-'( g4 5§
3 [ ot
b. 1.00 X 10° cal = _Z£(FXID 7
el .
Jooxioedd | 284 T
\ c’,sz(

2. Convert the following numbers of joules (J) into kilojoules (kJ).
(Use D.A. and sig figs.)

a. 243,0007 = 245 kJ
3) '
243 000F r\ 14T
: i 00O
X
b. 0251 T = » 000 25 / KT o 2.5/ X0 1T
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3. Convert the following number of joules () into calories (cal),

(Use D.A. and sig figs.) 2 w(
a. 24507 = 5.5 (o cal ov 5.56 X0 <
3} '
24503 \ (e _
N AL5AS
e -5
b. 3.864 X107 J = 7.235 KO~ cal
&)
5. §64 X0\ \ [ cad
M54,
4, Calculate the joules of energy r'equir'éd to heat 454 g of water from 5.4°C to
98.6°C. /S_C‘Q - A C’P AT
<- Formula
S§ (~51= G52C 1 AT
G)
“) @) x' DA
4545\ 4/54T\ 97.2° ~
1°c

<- Answer (Sig Figs and Units)
) pRO3C. 7552 Rouw. L to 3 5., Fig s

)/??ddod v~/ ??—XW iy

5. What quantity of energy (ln joules) is required to heat a piece of iron
weighing 1.30 g from 25.0°C to 46.0°C?

AQ = e CPA + <- Formula
Gf0-250 =200 AT

(3) &) C N < D.A.
ﬁ%"% A4S \ 21.0°¢c
)
jm C,: \ <~ Answer (Sig Figs and Units)
/¢ 2222 1 Poedd tv 3 3y (55
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6. A 1.60 g sample of metal that has the appearance of gold requires 5.80 J of
energy to change its temperature from 23.0°C to 41.0°C. What is the
specific heat of the sample?

A =wm CoAT Co = AR
A

AT <- Formula

4o — 23,0 =) 0 % Changein Temp

< D.A.

S5 /5FEST G Low cL_A < Answer (Sig Figs and Units)
' | —+

Is the metal pure gold and why? (¥&s or no, followed by explanation)

_)\)D — ol O gnld wursed .76
s (verdt (J_ré’bn.c{ Ao  Uaheee
/ s 20T~ ;s be oo
g ﬁ"c

v
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7.7 Calculate the amount of energy required (in calories) fo heat 145.0 g of
water from 22.3°C to 75.0°C.

<- Formula

?56-22.3 = 527—70(_ I A T

q> (4) (3) = <DA.
,(45‘0" 4.1 8% 3&\ 52.—?°Q\ ! C_A_/(i___
\ 4754 Sx

0
a;g C; < Answer (Sig Figs and Units)

Ze4/. 5 cad 35y g2

/ 40 c
o
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8. Calculate the energy required (in joules) to heat 25.0 g of gold from 120.°C

T0155°C.AQ:M ,/.)AT

<- Formula
i20.6 — 25.0 = 35, ‘t',l'“— AT
3) 2 (z) DA
Zf,oc,\ 35 \ 35 °¢c oA

(13,753 = 2 509 F g3

Z,/'/ogj“ o A/A((()?“S\"z

T

<- Answer (Sig Figs and Units)

9. A 225 g sample of metal X requires 540. J of energy to heat it from 10.0°C
to 92.0°C. What is the specific heat capacity of metal X?

N

<- Formula

@2 0°C — (6,0°C = §2.0°C
<- Change in Temp

3
52/0‘3; \ \ <- D.A.
\22 gI F2 0°C

3N (3)

< Answer (Sig Figs and Units)

. 292052527 T/ c
Eowi_\ka 357 7[7J
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