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— ~ The ballistic pendulum was used to measure the speeds of bullets before
electronic timing devices were developed. The figure below shows a
large block of wood of mass M = 6.4 kg, hanging from two long cords.
A bullet of mass m = 9.6 g is fired into the block, coming quickly to rest.
The “block+bullet” then swing upward, their center of mass rising a
vertical distance h = 6.3 cm before the pendulum comes momentarily to
rest at the end of its arc. What is the speed v of the bullet just prior to
the collision?

[Hint]) : the magnitude of the free-fall acceleration g = 9.8 m/s?.
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= ~The figure below shows the essentials of a mass spectrometer, which can
be used to measure the mass of an ion; an ion of mass m (to be
measured) and charge g is produced in source S. The initially stationary
ion is accelerated by the electric field due to a potential difference V.
The ion leaves S and enters a separator chamber in which a uniform
magnetic field B is perpendicular to the path of the ion. A wide
detector lines the bottom wall of the chamber, and the B causes the ion

to move in a semicircle and thus strike the detector. Suppose that
B=80.000 mT, V=1000.0 V, and ions of charge q=+1.6022x10*°C
strike the detector at a point that lies at x=1.6254m. What is the mass m
of the individual ions, in atomic mass units?

[Hint] :

1.atomic mass units: 1u=1.6605x1027kg .

2.The Slunitfor B: 1T=1

3. Fg = |q|vB sin ¢
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= ~ The figure below shows the spring force as a function of the stretch or
compression of the spring. The spring is compressed by 5.5 cm and used
to propel a 3.8 g cork from the gun. (A) What is the speed of the cork if
it Is released as the spring passes through its relaxed position? (B)
Suppose, instead, that the cork sticks to the spring and stretches it 1.5
cm before separation occurs. What now is the speed of the cork at the
time of release?

[Hint] :

1.Hooke’s law: Fy=—kX.

2.Work by a spring force: W._ % kx? — % kex?.
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(A) How much heat is needed to warm 250 g of water from 20°C to 96°C?

(B) What is the molar heat capacity of water?

[Hint] :

1.The SI unit of the molar heat capacity is joule per kelvin per mole,
J-K1mol ™,

2.The Specific Heat for H,O (1) is4.18 (J- g% K™).

+ Please explain what is the PCR(Polymerase Chain Reaction)? And
explain the testing procedures of PCR.
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L v 3% 0T 54o DNA # RNA Ap B chit 8 5245
(- ) Adenine
(= ) Guanine
(= ) Cytosine
(2 ) Thymine

(7 ) Uracil
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