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(1) Apply the equation (W=F-Ar=FArcosa) to calculate the work done on an object by a constant force by taking the dot
product of the force vector F and the displacement vector Ar.
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Question Lz Outcome/ Performance Criteria Reference(s) in the Student Book (English Version)
* ) gl Fhe )Y julaa aladl) gili Example/Exercise/rad/Jba Page/4aia
Apply the relationship between a particle’s kinetic energy, mass, and speed as K= % mv?, measured in joules () or N.m Example 5.1 131
1 k 2
gm
or — Q.[5.11/5.19] 150
2 Identify that electron-volt (eV), is the kinetic energy that an electron gains when accelerated by an electric potential Student Book 131
of 1volt
Figure5.9 134
Show that the work done on a particle by a force F when the particle undergoes a displacement 4r, is given by the
3 scalar product: W=F-Ar=FAr cosa. Concept Check5.1 134
Q.[5.9/5.15/5.17] 150
4 | Define power as the rate at which work is done or energy is transferred. Student Book 144
5 Rela_te the W?rk doile by the gravitational force and the gravitational potential energy for an object lifted from rest to Student Book 135
a heighthas: AU, = -,
Example 5.3 141
6 Apply_ Hook's Law to calculatt_a Fhe spring force, the spring constant, or the displacement of the end of the spring Solved Problem 5.2 142
knowing the other two quantities.
Q.[5.42/5.43/5.44] 151
(1) Calculate the gravitational potential energy of a particle -Earth system (U, = mgy). Example 6.1 155
7 | (2) Relate the work done by the gravitational force and the gravitational potential energy for an object lifted from rest
toaheighthas: AU, = —WWj,. Solved Problem 6.1 156-157
&
53 (1) Identify that the work done by a conservative force along a closed path is zero: W,_, gy + Wg_ 4 = 0.
3 | 8 | (2) Identify that for a particle moving between two points, the work done by a conservative force does not depend on Student Book 157-159
g: the path taken by the particle : W4, gy patne) = Wa— By pathe
8 State the law of conservation of mechanical energy: "For a mechanical process that occurs inside an isolated system
= 9 | and involves only conservative forces, the total mechanical energy is conserved; Student Book 157-159
AEpecn =AK+AU =0 or K+U=K, + U,.
Student Book 168
10 | Solve problems related to work and energy for the spring force Solved Problem 6.4 169
Q.[6.48/6.49] 184
11 Apply the law of conservation of mechanical energy for an isolated system (no external forces) with no dissipative Student Book 167
forces involved, to calculate different physics quantities. Figure 6.11 167
Show that for a one-dimensional case, the work-kinetic energy theorem is equivalent to newton’s second law
12 1 5 1 5 Student Book 135
(IG mvd) — G mvd)] =may (x — x, )=F; Ax=W).
p2 Student Book 190
13 | Relate momentum to kinetic energy K= Py
Q.(7.25] 217
14 Appl'y the consgrv.atlon of linear momenta fqr an isolated system of particles to relate the initial momenta of the Student Book 194-195
particles to their final momenta at any later instant.
Apply the conservation laws of momentum and total kinetic energy for elastic collisions in one dimension to relate Student Book 196
15 | the initial kinetic energies and momenta of the two colliding bodies before collision to their final kinetic energies and
momenta after collision. Q.(7.51] 219

16 (2) Apply the relationship between average power, the work done by a force or the associated energy transfer, and the time Q.(5.26/5.30/5.32/5.33] 151
interval in which that work is done, or energy is transferred (Pavg = %).
(1) Calculate graphically the work done on an object from an initial to a final position using a force versus position graph. Figure 5.13 139
17 | (2) Solve problems related to work done by a general variable force.
(3) Apply the work-kinetic energy theorem to situations where an object is moved by a variable force. Q.[6.78] 186
(1) Determine the instantaneous power by taking the dot product of the force vector and an object’s velocity vector. Solved Problem (5.4) 147
(2) Relate the total energy to the mechanical energy plus the other forms of energy in the presence of nonconservative
18 forces:Etotal = Emechanical + Eother= K+U+ Eother' Solved Problem (66) 176
(3) Generalize the work-energy theorem, in the presence of nonconservative forces: Wy = AK + AU Q.[6.55/6.56] 184
(1) Calculate the elastic potential energy of a mass-spring system: U= % kx? Solved Problem (5.2) 174
19 (2) Apply the law of conservation of mechanical energy to a mass-spring system to calculate different physical quantities
(spring constant, displacement from equilibrium position or velocity at any time, or other). Q.[6.48/6.49/6.50(a)] 184
Figure7.3 191
20 Apply the relationship between impulse, change in momentum, average force, and the time interval over which the impulse Example7 1 192
acts on the object to calculate unknown physical quantities. pes.
Q.[7.30] 217/218
* Questions might appear in a different order in the actual exam, or on the exam paper./.Oaia¥) 485 Jo g ¢ Ardll olaia¥) B Calida s i ALl jgdas 8
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