Calculus MA1001-A Sample Midterm 1
National Central University, Oct. 26, 2018
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Problem 3. (1) Show that 1 — 77 + g ScosT < 1 - §+% for all z > 0. Note that you

have to start with the Well—known inequality sinx < x for all z > 0.

2cosx — 2 + 22

(2) Find the limit lir% . (Do not use L’Héspital’s rule even if you know this).
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Problem 4. For given real numbers a, b, define function f : (—g, g) — R by

(1 —cosx)cos(cotx) if O<£L‘<g,
flz) =
(@) atanxz +b if —g<x<0.

(1) Find all values of @ and b such that f is continuous at 0.
(2) Find all values of @ and b such that f is differentiable at 0.
(3) Can f be continuously differentiable?
Hint: You can use the conclusion from Problem 3.
Problem 5. Suppose that y is an implicit function defined by the relation 1 + x = sin(z + y?).
(1) Find j—i
(2) Find the concavity of the graph of the implicit function y near the point (—1,1).

Problem 6. Find all the slant asymptotes of the graph of the function

1—2—+v922 - 18z +1
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Problem 7. Let f : [0,27] — R be given by f(z) = —2cosx — %Sin(2x).
(1) Find the inflection points of the graph of f.

(2) Use the second derivative test to find all the relative extrema of f'.

(3) Show that |f(x) — f(y)| < 3|z — y| for all z,y € [0, 27].



Problem 8. (Extra credit) & F 4 & £ 8 Ti=¢ et

Let f : [a,b] — R be a continuous function such that f has only one critical point ¢ € (a, b).

If f(c) is a local extremum of f, then f(c) is an absolute extremum of f.

¥

SRR R FEP AT X AR GT S EP A uldt (A) T2 (B) R fEe w32
RF o R F 2 A AR 2 (C) & (D) 380 o
Proof. * % — dft > AT LERK f(c) 5 f le,b] BRE ipEHHE ] E o d PR BT A

FREO>0 @ F
f(x) = f(e) Vee(c—0d,c+0) < [a,b].

Claim: 7 &7 8 21,200 » %% & (c—6,¢) & (c,c+0) ® & & f(x1) > f(c) and f(z2) > f(c) °
Proof of Claim:

B Claim #p 7 f(e) 2 Fic £ f & [0,0] R AL bt &

BTOAAPY G FRZEP fo) A f hlab BEF BB BK flo) A S B lab] F
Brehdo e Fla f o "Fa@F 4 (A) 2R¥af il b]?‘épﬁ?jﬁ’».ﬂf'lﬁxl*
o Bk e [a,b] R G- Bhoag o flag) B Of B fab] BRE bl o F1EAPERR fo) 2L
famm&@»ﬁawa,%¢c,m%%a<%<b A <> i—fﬁ 7w fi(o) = 0

FE AT g 5 f f c 2. *h ¥ — 1§ critical point » * &3P 3K f ¥ F c i B critical point 4 '§ o
FlE o xo 2 5 [a,b] % By Eh o

1. 4c% xo=a (7% f(a) _f t[a,b] B FFEFland | &) B fla) < f(c)d faud i
W@ f elod #F DR B oo B3 f &a RF DB AE Bl ag£ac o d
Claim #7#% &1 2y /5if(:v1)>f()’ Flb zg # ceo TN T x€ (a,¢)> md (B)

£

TRAPFED] 29 % 5 f 0¥ - B critical point B4 § -

2. 4% 2o =0b (7T f(b) B f tlab] BT EB k] @) B D) < flo)e (BT kS

it case 4 fnmit)

b AP E (o) 25 f e [a,b] R go] i o :



