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Jnex sin(x) cos(x) dx
0

Q1

Obtain the value of the following definite integral.

Jnex sin(x) cos(x) dx
0
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LA ZRke &,

(1) =¥ OAB DIhiff

(2) PU@EA OABC DT

Q2

Find the following, when points A, B and C are given on the O — xyz coordinate system by (4,5,7),
(2,1,3) and (9,7,6), respectively.

(1) Area of triangle OAB

(2) Volume of tetrahedron OABC
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Q3

A balloon rises vertically at the speed of 25 meters per minute from the point P, which is 200 meters
away from the observation point O on the same horizontal plane. When the balloon reaches the height
of 100 meters from the point P, find the rate of change in time of £BOP which is the angle of looking
up at the balloon from the observation point O. Assume, B is the balloon position and the size of the

balloon is negligible.
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Q4

A myriad of light sources is arranged with the constant interval D and moves on a straight line as
shown in the figure. Light spreads radially from a light source and a receiver can receive light within
a distance D from a light source. Receivers are fixed at constant intervals D/2 on a straight line

which is parallel to the straight line containing the light sources. The distance between the parallel

linesis L .
Receiving areaof _— .~ Moving directions of
light source . light sources

. Light source

Assume, the size of the light sources and receivers is negligible.

(1) Find the maximum value of L, when the light from one light source can always be received by
one or more receivers.

(2) Find the maximum value of L, when the light from one light source can always be received by
two or more receivers.
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Q5

Consider a falling object subject to gravity and air drag force. Find the time variations of the object’s

velocity with an initial velocity of 0 under the following three cases:

(1) There is no drag force.
(2) The drag force is proportional to the object’s speed.
(3) The drag force is proportional to the square of the object’s speed.

Graph the object’s velocity under the three cases. Then compare the curves and discuss their

differences.
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BB OMEERRNEHVOITEL L, Bl L & HIZEZ L,

Q6

A game is played between a pitcher and a batter with the following rules:
The pitcher throws balls towards a batter until the winner is determined.
Balls thrown enter the strike zone at a certain probability.
The batter can choose to swing or not to swing at balls thrown.
When the batter swings the bat, he/she will hit the balls thrown at a certain probability.
The batter wins if he/she successfully hits a ball thrown inside the strike zone.
The batter does not win if he/she hits a ball thrown out of the strike zone.
The batter wins if he/she does not swing the bat at the ball thrown out of the strike zone four
times.
The batter loses if any combination of the following two conditions occurs three times:
a) The batter fails to hit a ball that enters the strike zone.

b) The batter swings a ball thrown out of the strike zone.

Answer the following questions, when the probability of the batter hitting a ball thrown is 25 % and
the probability of the pitcher throwing a ball inside the strike zone is 50 %.
(1) Obtain the probability for the batter to win by not swinging the bat at all balls thrown.

(2) Which has a higher probability for the batter to win: not swinging the bat at all balls thrown or
swinging the bat at every ball thrown? Answer with reasons.
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