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- ~ Suppose a motor drives a block on a spring at a frequency «, and the
natural frequency of the spring-block system is wo. If damping is
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negligible, by what factor does the amplitude of oscillation change
when the driving frequency is increased from @ =2®o 10 @ =3 wo?

= ~ A person standing in the middle of a long straight road sees a truck with
its headlights on approaching in the distance. The truck’s headlights are
3 m apart. Assuming the headlights are point sources emitting yellow
light of wave-length 600 nm and the diameter of the human pupil is 5
mm, approximately how far is the truck from the person when he can
first resolve the two headlights as separate sources?

~ ~ Automobile airbags inflate when sodium azide (NaNs) contained in the
bags explodes during a collision. Calculate the volume of gas produced
at STP conditions if 32.5 g of sodium azide are used to inflate a
side-impact airbag according to the following equation:

2NaNs3(s) — 2Na(s) + 3N2(9g)
Molar mass of NaN3 = 65.01 g/mol

1~ The tampered bottle of Coke was analyzed for the presence of sulfate ion
by adding barium nitrate to trigger the precipitation of barium sulfate.
Determine the limiting reagent and the theoretical yield of barium
sulfate given that a solution containing 1.60 g of sodium sulfate is
mixed with a solution containing 2.40 g of barium nitrate.

Na,SO4(aq) +Ba(NOs)2(ag) — BaSOu4(s) + 2NaNOs(aq)

Molar mass of Na.SO. = 142.05 g/mol
Molar mass of Ba(NOs). = 261.34 g/mol

-+ ~ Xeroderma pigmentosum (XP) is a rare genetic disorder characterized by
an extreme sensitivity to ultraviolet (UV) radiation. Individuals with XP
have a reduced ability to repair DNA damage caused by UV light, which
leads to an increased risk of skin cancer and various other skin
abnormalities. What molecular lesion is most likely to accrue in
individuals with XP?
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