Warm-up problems to be done BEFORE recitation #7
Physics 271, October 19 and 20, 2017

POWER

*45 ssm 1w A 100 kg block is pulled at a constant speed of 5.0
m/s across a horizontal floor by an applied force of 122 N directed
37° above the horizontal. What is the rate at which the force does
work on the block?

OSCILLATIONS AROUND EQUILBRIUM I
*11 In Fg. 15-29, two identical

springs of spring constant 7580 N/m {0000 = FOG000
are attached to a block of mass 0.245
kg. What is the frequency of oscilla-

tion on the frictionless floor?

Fig. 15-29
Problems 11 and 21.

*OSCILLATIONS AROUND EQUILBRIUM II

83 The scale of a spring balance that reads from 0 to 15.0 kg is
12.0 cm long. A package suspended from the balance is found to
oscillate vertically with a frequency of 2.00 Hz. (a) What is the
spring constant? (b) How much does the package weigh?

INELASTIC COLLISION IN 1D
*50 A 520 g bullet moving at 672 m/s strikes a 700 g wooden
block at rest on a frictionless surface. The bullet emerges, traveling
in the same direction with its speed reduced to 428 m/s. (a) What is
the resulting speed of the block? (b) What is the speed of the bul-
let—block center of mass?



ELASTIC COLLISION IN 2D

*61 ssm A cart with mass 340 ¢ —_—
moving on a frictionless linear air -—
track at an initial speed of 1.2 m/s

undergoes an elastic collision with
an initially stationary cart of un-
known mass. After the collision, the first cart continues in its origi-
nal direction at 0.66 m/s. (a) What is the mass of the second cart?

(b) What is its speed after impact? (c) What is the speed of the two-
cart center of mass?
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Fig. 9-64 Problem 60.

COLLISION IN 2D
«71 1w In Fig. 9-21, projectile particle 1 is an alpha particle and
target particle 2 is an oxygen nucleus. The alpha particle is scat-
tered at angle 6, = 64.0° and the oxygen nucleus recoils with speed
1.20 X 10° m/s and at angle ¢ = 51.0°. In atomic mass units, the
mass of the alpha particle is 4.00 u and the mass of the oxygen nu-
cleus is 16.0 u. What are the (a) final and (b) initial speeds of the al-
pha particle?

A glancing collision
that conserves B
both momentum and Vay
kinetic energy.
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Fig. 9-21 An elastic collision between
two bodies in which the collision is not
head-on.The body with mass m, (the tar-
get) is initially at rest.



