EXAMPLE Problem 3

Heat Suppose that you are camping in the mountains. You need to melt 1.50 kg of snow
at 0.0°C and heat it to 70.0°C to make hot cocoa. How much heat will be needed?

i} Analyze and Sketch the Problem . |
« Sketch the relationship between heat and water in its ( \ ‘
|

solid and liquid states, S " 1.5kg |
« Sketch the transfer of heat as the temperature of the Q | Snow ! H; '
walter increases. \ J
| Known: Unknown: T=00C  Ty=70.0C
m = 1.50 kg H, = 3.34%10% Jikg Qeaitics ™ ?
7, =00°C l, = 700°C Qe tiia = ? R
C = 3180 J/kg-°C Qe = ? - .
£ Phydc@r_ulme
B Solve for the Unknown

Parsonal Tutor For an online tutorial on
Calculate the heat needed to melt ice, heat, visit physicspp.com.

Oumett 100 = MHy
= (1.50 kg)(3.3410° J/kq) Substitute m = 1.50 kg, H, = 3.34X10° ) /kg
= 5,01x105)
= 5.01X102KkJ)

Calculate the temperature change.
AT=Ti— T
= 70.0°C — 0.0°C Substitute 7, = 70.0°C, 7; ~ 0.0°C
= 70.0°C

Calculzte the heat needed to raise the water temperature.
Qe liquia = MCAT N
= (1.50 kg)(4180 J/kg-°C)(70.0°C]  Substitute m = 150 kg, C= 4180 J/kg-°C, AT = 70.0°C
= 4.39X10° )
= 439X10% k)

Calculate the total amount of heat needed.

led ch« ca + Oﬁeu liqud

= 501X102 kJ + 4. 39>< 102 k) Substitute Qg g = 5016102 k), Qi gy = 4-39510% KJ
= 940X 104 k)

El Evaluate the Answer

= Are the units correct? Energy units are in joules.

* Does the sign make sense? Q is positive when heat is absorbed.

« Is the magnitude realistic? The amount of heat needed to melt the ice is greater
than the amount of heat neaeded to increase the water temperature by 70.0°C. It takes
more energy to overcome the forces holding the particles in the solid state than to
raise the temperature of water.
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5. Appendix C

= Additional Problems, Ap dix 8
PRACTICE Problems * Soltions to Selected Problems,
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19. How much heat is absorbed by 1.00% 10 g of ice at —20.0°C to become water at 0. tl°C?Qr

(DA
20. A 2.00%10%-g sample of water at 60.0°C is heated to steam at 1£0.0°C. How much heat‘? w D Qg
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21. How much heat is needed to change 3.00x10? g of ice at ~30.0°C to steam at 130. 0°C9 WP -




