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©@Part3 : :* & /%P 42 (Questions of calculations and proofs)

2. Let f(z) be a differentiable function, and its derivative f’(z) be continuous in [0, 1]. Let n be a
positive integer.
(1) (3 pts) State the Mean Value Theorem for the function f on the closed interval [, 2-].

2) (3 pts) Prove that there exists a ¢; € (2= ,j=1,2,--- . n, such that
j

2n ’2n

2n

;(_1) 2n "o Zf

(3) (4 pts) Compute

lim E : k cos—7r
n—00

Sample Solution and Marking Policy

(1) If f is continuous on [5-, 2] and is differentiable on (3, -
such that

=), then there is a number ¢ € (5=, &)

-~ Marking Policy ~
o “If f is continuous on [%, %]” is not necessary because it is already stated in the question.

o (1 pt) “differentiable on (Zi %)” is needed to state explicitly.

« (1 pt) “there is a number ¢ € (5-, ) such that” is needed to state clearly.

o (Ipt)“f(c) = —25—22="is necessary to show in the answer.

N J

2) For each j = 1,2,--- ,n, by the Mean Value Theorem, there exists ¢; € (2=2, 2) such that
J 2n 7 2n

S DRE) = SDPIE) + DY
= (3 - FCEY)



-~ Marking Policy ~

« “there exists ¢; € (21, 2L) such that

is not necessary to state.

» (2 pt) “separating even and odd terms, we obtain that

Z<_1)kf(%> _ Z( 2]f Z 2] lf 2j— 1).”

is needed to state explicitly.

n

n ) . 1
« (2 1 27—1 NSRRI :
o (1pt) Z (f(&)-f(&22) = o™ Z f'(¢;)” is necessary to show in the answer.

j=1 j=1

NS J

(3) We take f(z) = €™ which is differentiable and its derivative

f(z) = —msinmx 7

is continuous in [0, 1]. By (2), we have

k cos —7r o . R : "/
J:H;OZ T Zf ) =3 m 3 1)
7=1

1 1,
= 3 [ rw =30 - o) = 5 o).

S|

-~ Marking Policy ~

o (1 pt) “take f(x) = e°*™ which is differentiable and its derivative is continuous in [0, 1]”
is need to check clearly

o ¢ fl(r) = —msinmx €™ 7 is not necessary to state explicitly.
« (1pt) “By (2)
k’ o8 —7r o -
JLH;OZ =%n Z re

is needed to state explicitly.

e (1pt)“= hm Z f'(c / I (x " is necessary to show in the answer. But stu-
n—oo
dents do not need to clarlfy “by Definition of (Riemann) integral”.
1 1
o (1pt) 3 (f(1) = f(0)) = 5 (e' — ¢) is needed to show in the answer but “by fundamental

theorem of calculus” is not necessary to clarify

N J
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