
49. (a) To hold the crate at equilibrium in the final situation, �F must have the same magnitude as the
horizontal component of the rope’s tension T sin θ, where θ is the angle between the rope (in the
final position) and vertical:

θ = sin−1
(

4.00
12.0

)
= 19.5◦ .

But the vertical component of the tension supports against the weight: T cos θ = mg. Thus, the
tension is T = (230)(9.8)/ cos 19.5◦ = 2391 N and F = (2391) sin 19.5◦ = 797 N. An alternative
approach based on drawing a vector triangle (of forces) in the final situation provides a quick
solution.

(b) Since there is no change in kinetic energy, the net work on it is zero.

(c) The work done by gravity is Wg = �Fg · �d = −mgh, where h = L(1− cos θ) is the vertical component
of the displacement. With L = 12.0 m, we obtain Wg = −1547 J which should be rounded to three
figures: −1.55 kJ.

(d) The tension vector is everywhere perpendicular to the direction of motion, so its work is zero (since
cos 90◦ = 0).

(e) The implication of the previous three parts is that the work due to �F is −Wg (so the net work
turns out to be zero). Thus, WF = −Wg = 1.55 kJ.

(f) Since �F does not have constant magnitude, we cannot expect Eq. 7-8 to apply.


	Main Menu
	Chapter 1 Measurement
	Chapter 2 Motion Along a Straight Line
	Chapter 3 Vectors 
	Chapter 4 Motion in Two and Three Dimensions
	Chapter 5 Force and Motion I
	Chapter 6 Force and Motion II
	Chapter 7 Kinetic Energy and Work
	7.1 - 7.10
	7.1
	7.2
	7.3
	7.4
	7.5
	7.6
	7.7
	7.8
	7.9
	7.10

	7.11 - 7.20
	7.11
	7.12
	7.13
	7.14
	7.15
	7.16
	7.17
	7.18
	7.19
	7.20

	7.21 - 7.30
	7.21
	7.22
	7.23
	7.24
	7.25
	7.26
	7.27
	7.28
	7.29
	7.30

	7.31 - 7.40
	7.31
	7.32
	7.33
	7.34
	7.35
	7.36
	7.37
	7.38
	7.39
	7.40

	7.41 - 7.50
	7.41
	7.42
	7.43
	7.44
	7.45
	7.46
	7.47
	7.48
	7.49
	7.50

	7.51 - 7.54
	7.51
	7.52
	7.53
	7.54


	Chapter 8 Potential Energy and Conservation of Energy
	Chapter 9 Systems of Particles
	Chapter 10 Collisions
	Chapter 11 Rotation
	Chapter 12 Rolling, Torque, and Angular Momentum
	Chapter 13 Equilibrium and Elasticity
	Chapter 14 Gravitation
	Chapter 15 Fluids
	Chapter 16 Oscillations
	Chapter 17 Waves—I
	Chapter 18 Waves—II
	Chapter 19 Temperature, Heat, and the First Law of Thermodynamics
	Chapter 20 The Kinetic Theory of Gases
	Chapter 21 Entropy and the Second Law of Thermodynamics
	Chapter 22 Electric Charge
	Chapter 23 Electric Fields
	Chapter 24 Gauss’ Law
	Chapter 25 Electric Potential
	Chapter 26 Capacitance
	Chapter 27 Current and Resistance
	Chapter 28 Circuits
	Chapter 29 Magnetic Fields
	Chapter 30 Magnetic Fields Due to Currents
	Chapter 31 Induction and Inductance
	Chapter 32 Magnetism of Matter: Maxwell’s Equation
	Chapter 33 Electromagnetic Oscillations and Alternating Current
	Chapter 34 Electromagnetic Waves
	Chapter 35 Images
	Chapter 36 Interference
	Chapter 37 Diffraction
	Chapter 38 Special Theory of Relativity
	Chapter 39 Photons and Matter Waves
	Chapter 40 More About Matter Waves
	Chapter 41 All About Atoms
	Chapter 42 Conduction of Electricity in Solids
	Chapter 43 Nuclear Physics
	Chapter 44 Energy from the Nucleus
	Chapter 45 Quarks, Leptons, and the Big Bang

