3,65 *++ Look Out! A snow- Figure P3.65
pall rolls off a bamn roof that
slopes downward at an angle of
40° (Fig. P3.65). The edge of the
roof is 14.0 m above the ground,
and the snowball has a speed of
7.00 m/s as it rolls off the roof.
Ignore air resistance. {(a) How far
from the edge of the barn does
the snowball strike the ground if
it doesn’t strike anything else
while falling? (b) Draw x-f, y-f, 1 i
v, and vyt graphs for the

motion in parz (a). (CyAman1.9m A0m
tall is standing 4.0 m from the

edge of the barn. Will he be hit by the snowball?

3.719 - CAlE Cycloid. A particle moves in the xy-plane. Its coor-
dinates are given as functions of time by

x(0) = R(awt — sinwt) y(£) = R(1 — coswt)

where R and w are constants. () Sketch the trajectory of the parti-
cle. {(This is the trajectory of a point on the rim of a wheel that is
rolling at a constant speed on a horizontal surface. The curve
traced out by such a point as it moves through space is called a
eyeloid.) (b) Determine the velocity components and the accelera-
tion components of the particle at any time ¢. {c) At which times is
the particle momentarily at rest? What are the coordinates of the
particle at these times? What are the magnitude and direction of
the acceleration at these times? (d) Does the magnitude of the
acceleration depend on time? Compare to uniform circular motion.

4.1 + Two forces have the same magnitude F. What is the angle
bet}ween: the two ve.ctors if Figure E4.2
their sum has a_magnitude o

@ 2F? (b) V2F? (¢) zero?

Sketch the three vectors in 788 N
each case.

4.2 « Workmen are trying (o
free an SUV stuck in the mud.
To extricate the vehicle, they
use three horizontal ropes, pro-
ducing the force vectors shown
in Fig. E4.2. (a) Find the x- and
y-components of each of the
three pulls. (b) Use the compo- 411N
nents to find the magnitude

and direction of the resultant Figure E4.3
of the three pulls.

y

9.14 * A 2.75-kg cat moves Figure E4.14
in a straight line (the x-
axis). Figure E4.14 shows a
graph of the x-component of
this cat’s velocity as a func-
tion of time. {a) Find the max-
imum net force on this cat.
When does this force occur? : L1 1Ly
{b) When is the net force on 0| 2040 60 80100

the cat equal to zero? (c) What is the net force at time 8.5 s?

437 »+ Two adults and a child  Figure P4.37
want to push a wheeled cart in the
direction marked x in Fig. P4.37.
The two adults push with hori-
zontal forces F 1 and F , as shown
in the figure. {a) Find the magni-
tude and direction of the smallest
force that the child should exert.
You can ignore the effects of fric-
tion. (b) If the child exerts the
minimum force found in part (a),
the cart accelerates at 2.0 m/s”
in the +x-direction. What is the
weight of the cart?
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3/1 During a brake test, the rear-engine car is stopped
from an initial speed of 100 km/h in a distance of
50 m. If it is known that all four wheels contribute
equally to the braking force, determine the braking
force F at each wheel. Assume a constant deceleration
for the 1500-kg car.

Ans. F'= 2890 N

' Problem 3/1

3/4 The 300-Mg jet airliner has three engines, each of
which produces a nearly constant thrust of 240 kN dur-
ing the takeoff roll. Determine the length s of runway
required if the takeoff speed is 220 km/h. Compute s
first for an uphill takeoff direction from A to B and see-
ond for a downhill takeoff from B to A on the slightly
inclined runway. Neglect air and rolling resistance.

)l Horizontal

Problem 3/4




