Name
Physics 120 Quiz #6, March 2, 2012

Please show all work, thoughts and/or reasoning in order to receive partial credit. The
quiz is worth 10 points total.

1. Substance A has a large specific heat capacity (on a per gram basis), while substance
B has a smaller specific heat capacity. If the same amount of energy is put into a
100-gram block of each substance, and if both blocks were initially at the same
temperature, which one will now have the higher temperature?

a. Substance A c. They will have equal temperatures.
Substance B d. There is not enough information to answer.

2. A chain of metal links with total mass m = 3 kg is coiled up in a tight ball on a low-
friction table. You pull on a link at one end of the chain with a constant force F' = 68
N. Eventually the chain straightens out to its full length L = 7.0 m, and you keep
pulling until you have pulled your end of the chain a total distance d = 3.0 m
(diagram is not to scale). m L L
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a. What is the speed of the center of mass of the chain at this instant?

Wirins = F(d - %) = 68N x(3m—0.5m)=170J =Smv; ., =V, .0 =

=107

) _ 2 x 68N(3m - O.Sm)
- 3kg

b. What is the change in energy of the chain?

AE =W

o = Fd = 68N x 3m =204J
c. In straightening out, the links of the chain bang against each other, and their
temperature rises. Assume that the process is so fast that there is insufficient time
for significant thermal transfer of energy from the chain to the table, and ignore
the small amount of energy radiated away as sound produced in the collisions
among the links. Calculate the increase in thermal energy of the chain.
AE =AW

Trans

+AQ —=AQ=AE -AW, =204J-170J =34J
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Energy Principle:

Vectors

magnitude of a vector : ‘Fz‘ = W

writing a vector: d = <a)_,ay,az> =‘5‘Zl = asz' + ay}' + azlg

dot product : A+ B = ABcos6

cross product: C=AxB= <(A_‘,Bz - AZB_‘,),(AZBX - AXB‘,),(AA_B}_ -AB, )>

magnitude of the cross product : A x B = ABsin6
Geometry

Circles: C=2mr=aD A=m’
Triangles: A=1bh

Spheres: A=4m® V=4m®



