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DL THRES.
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ITI-3 A (ZREE) (60 %)

The excerpt below has been adapted from Richard Feynman’s 1965 Nobel Prize
in Physics lecture. Read the passage carefully and answer questions [Q-a]-[Q-
f] below in clear, easy-to-read English or symbols where appropriate. Advanced

physics knowledge is not necessary to answer the questions.

(FIRESCUSFEEHEIC IO U CHIBRL TWE 9)
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Answer the following questions concerning the passage above.

[Q-a]

[Q-b]

[Q-c]

[Q-d]

[Q-€]

[Q-f]

Which of the following words or phrases can replace the underlined text
without changing the meaning of the sentence? Write one of al, a2, a3, or
a4 in the answer space.

al) surprisingly close a2) completely erroneous

a3) absurdly intuitive ad) extremely foolish

Choose one of the following words to complete this sentence. Write one of
b1, b2, b3, or b4 in the answer space.

bl) differentiable b2) testable
b3) indistinguishable b4) appealing

The underlined words have been scrambled. Put them in the correct order.

Change the capitalization and include punctuation as necessary.

Using several sentences and your own expressions explain why the author
thinks it is useful to have many ways of approaching the same theory.

(1)

Fill in the correct article (“the”, “an”, or “a”) in the underlined spaces in the
sentences. Capitalize your answers as necessary and if no article is needed

write “¢” in the answer space.

Which of the following best describes the opposite meaning of the underlined
text? Write one of f1, {2, f3, or f4 in the answer space.

f1) emotional indifference f2) mental challenge

f3) emotional thrill f4) concrete boredom
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I11-3B (3i38) (40 )

Read the passage carefully and answer questions [Q-1]-[Q-8] below in English.

Advanced physics knowledge is not necessary to answer the questions.

A particle moving under the influence of a force results in a transfer of energy
referred to as work. In simple cases work can be represented as the product of
the force and the distance the particle travelled. Since a force only changes the
kinetic energy of a particle moving parallel to it, the inner product of the force
vector with the particle’s displacement vector is used to represent the work done
by the force when the particle moves in a straight line,

W=F.7 .

For particles moving [1] curved paths in the presence of a force, the situation
is more complicated. In this case the total amount of work done is derived by
calculating the work done by the force over an [2] infinitely small segment of the

particle’s path. The sum of all such segments is the total work. Taking the limit
as the length of the segments approaches zero yields the following expression,

W:/ﬁdF,
C

where C' denotes the path of the particle. An example is shown in the figure below.
Due to the inner product in the integral, motion that is [3a] ( [3b] ) to the direction
of the force gives the greatest [3c| ( negative ) contribution to the integral. When
W does not depend on which path C'is taken, the force is said to be conservative.

Figure 1. Example of a particle moving on a path C' from point P1 to P2 under
the influence of a force ﬁ, whose direction is shown by the arrows.
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Answer the following questions concerning the passage above.

[Q-1]

[Q-2]

[Q-3]

[Q-4]
[Q-5]

[Q-6]

[Q-7]

[Q-8]

Which of the following words can be used in this position to form a suitable
sentence? Write all answers that apply in the answer space.

la) with 1b) on 1c) through
1d) along le) for 1f) under

Write a single word that can replace the two underlined words without chang-
ing the meaning of the sentence.

Which of the following sets of words can be used to replace [3a] through [3c]
in order and form a correct sentence. Write all answers that apply in the
answer space.

3-1) positive, antiparallel, parallel 3-2) congruent, parallel, positive
3-3) parallel, antiparallel, positive 3-4) antiparallel, parallel, positive

Based on the definition in the text, is the force in Figure 1 conservative?

Which of the following forces are conservative and which are not? The force

of gravity, spring force, friction, the electric force.

A particle moves on a lattice from point P1 to P2 under the influence of a
force, F , shown in Figure 2. Assuming that the transverse and longitudinal
distance between the centers of any two arrows is one unit, order the three
paths shown in order of least to most work done by the force.

Imagine a quantity S defined as,

S:‘/ﬁxdf .
C

What angles of F and d7 make the largest contributions to S at a given

position?

Using Figure 2 and the same assumptions as in [Q-6] which of paths C1 and
C3 has the largest value of S as defined in [Q-7].
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Figure 2. Two points, P1 and P2, in a vector field F. The magnitude of the field
is the same everywhere, but its direction at each point is shown by the arrows.
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