Solution of the Final Exam Math 280 December 2025

Question 1 :
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Question 2 :
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1. nh—>Holo m =1, then the series nz;l m is conver-
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2. lim n ekl = 2, then the series Z _entl is diver-
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3. lim n2 w = 0, then the series Z w is con-
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4. lim (= + =1, then the series Z + is convergent;
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Question 3 :

1. f/(x) =2 —sinx > 0, then f is increasing on R;

2. As f is increasing, f([0,n]) = [f(0), f(7)] = [1,27 —1].
Question 4 :
f'(x) = 32% — 62 + 4, the discriminant A = 36 — 48 < 0, then f'(z) > 0

for all z € R. As f(0) = —1 and f(1) = 1, then there exists ¢ € [0, 1]
such that f(c¢) = 0. ¢ is unique because f is strictly increasing.

Question 5 :



1. Let f:[a,b] R be a continuous function and differentiable on
(a,b). If f(a) = f(b), there exists ¢ € (a,b) such that f(c) = f'(c).

2. ¢'() = e"(f(a) = ['(2) + ['(2) = [ (2)) = " (f(x) = [ (x)). As
) = 0, then there exists ¢ € (a,b) such that ¢'(c) =
)

Question 6 :

. . 3
1. sinx —sinhz = —%-(cos ¢ + cosh ¢).

. : 8, . :
sinz.sinhz = % 4+ % (—sin ccosh ¢ + cos csinh c).

. 1 1 . sinx — sinh z
lim [ — — — = lim | ———
z—0 \sinx sinhx z—0 \ sinz.sinhx

) —%3 (cosc+ coshc) 0
= lim =0.
22 + & (—sinc cosh ¢ + cos ¢’ sinh )




