Physics 101 First Test: October 5, 2000. Time allowed: %0 minutes,

(1) Print your LAST and FIRST names on the front of your blue bock, on this question
sheet and the multiple-choice question sheet.
(2) The test consists of two free-response questions plus ten multiple-choice questions.

(3) The test is graded on a scale of 100 points; each frez-response question accounts for
33 points and each muitiple-choice question accounts for 3 points.

{4) Answer the two free-response questions in the blue book; answer the 1¢ rmultiple-
choice questions by circling the single most nearly correct answer on the multiple-choice-
question sheet directly,

(5) Consult no books or notes of any kind, You may use a hand calculator in non-
programmed and non-graphing mode.

(6) Do NOT take any of the test materials cut of the room at any time. Return questions
sheets with your blue book and the muitiplechoice-question answer sheet.

(7) Write and sign the pledge on the front of vour blue book.

LAST NAME: FIRST NAME:
(PLEASE PRINT)

Show your work, including neat and clearly labeled figures on the free-response
questions. Even correct answers without explanation may be denied credit.

1). Outin deep space (far from any gravitational forces}, the starship Enterprise (E) is
traveiling at a constant velocity ve. The crew spots a Klingon starship (K) drifting at a
constant velocity v parailel to ve (call this the x direction) with | Vx|<]¥z|. Fatling to get
any response from the Kiingon ship, they decide to intercept it. The Enterprise's engines
are fired giving it sgquises a constant acceleration along the y direction. At the time £ =0
when the engines are fired the Klingon starship is at a distance ¢ from the Enterprise at

an angle @ to the x axis as shown. Express all your answers below in terms of some or all -

of the quantities vz, ve, d and 8. o
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a). Determine the time 1 at which the interception occurs.

b). Determine the acceleration g of the Enterprise that resnlts in 2 successful interception.



¢}. Determine the position vector 7 of the point at which the interception occurs. Assyme
that the Enterprise is at the origin of your coordinate system at # = 0,

). Determine the velocity vector ¥, of the Enterprise at the time of interception f1.

e}. Sketch a position-time plot showing x versus time for both the Enterprise and the
Klingon starship. Repeat this for y versus time.

2). A mass m; with a pulley attached as shown slides along a frictionless surface. It is
connected by a string to a mass m, via the arrangement shown in the figure. Let g be the
value of the acceleration due to gravity close to the earth's surface and let both pulleys
and the stnng have negligible mass, Express all your answers below in terms of some or
all of the quantities g, m, and m, .

a). Determine the acceleration of m,.
b). Determine the acceleration of m.,

¢). Determine the tension T in the string,



LAST NAME: FIRST NAME:
(PFLEASE PRINT)

TEN MULTIPLE CHOICE QUESTIONS. For each of the following questions, circle (on
this sheet) the option that is most nearly correct.
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1, A helicopter of mass M is carrying a box of mass m at the end of a rope and is moving
with constant horizontal acceleration a. The acceleration due to gravity is g. Neglect any
air registance. The rope is stretched out at a constant angle O to the vertical. What is this
angla?

a) sin O = (afg} b) cos B = (ufg) ¢) tan B = (p/g)
d) sin 0 = (ma/Mg) e) cos & = {(Ma/mg)
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2. An object slides off a roof 10 meters above the ground with an initial horizontal speed
of 3 meters/second as shown above. Assume that g, the acceleration due to gravity near
the earth’s surface has 2 magnitude of 10 meters/second. The time between the object's
leaving the roof and hitting the ground is most nearly

1

1
a}-z—s b}Es c) 23
dy2s e) 5425

3. At a given instant, an observer stationary on the ground sees a package falling with a
speed v, at an angle to the vertical. A piiot flying at a constant horizontal speed relative to
the ground sees the same package as falling vertically with a velecity v, at the satne
instant, What is the speed of the pilot relative to the ground?

a) v, — v, b) v, —w b) v, +v,
d} N TN e} s vy

4. An object is released from rest at time t=0 slides down a frictionless incline a distance
of 1 meter during the first second. The distance traveled by the object during the time
interval from t=! second to t=2 seconds is

a) 1 m 2Y2m ¢I3m
dyd4m 5)5m



5. A spring-loaded gun can fire a projectile to a heightk if it is fired straight up. If the
same gun is fired at an angle 45" from the horizontal, what maximum height can be
reached by the projectile?
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6. When the system of two masses shown above is accelerated along a flat fricnonless
surface by an applied force of magnitude F, the tension in the string between the blocks is

a)2F b} F ¢) 2F/3
d) Ff2 e} Ff3
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7. A 100-Newton weight is suspended in a comer of a room by two cords A and B as
shown in the figure above. The tensicn in the slanted cord B 15

a} S0 N by 100 N ¢} 113 N
d) 200 N e) BOO N
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8. Consider the parabola above, showing that the speed v is a quadratic function of the

time ¢ for an object. Which of the graphs shown best represents the magnitude & of the
net (resultant) force acting on that object as a function of the time ¢ ?
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[For Question © and 10]. A ball is thrown and follows a parabolic path as shown above.
Air friction is negligible. Point Q is the highest point on the path.

#. Which of the following best indicates the direction of the acceleration, if any, of the
ball at point Q7

a) —— by SN c) J,
d) «——m e) There 15 no acceleration of the ball at point Q.

10. Which of the following best describes the direction of the net force on the ball at the
point P?

3)/ b)) — E]\
d) J, &)
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