1. Vypoctéte derivaci funkce f, uréete Df a Df’, pro funkci

(a) f(z)=+/1—sin(a?)
http://www.wolframalpha.com/input/?i=sqrt%281-sin%28x~2%29%29
http://www.wolframalpha.com/input/?i=differentiate+sqrt%281-sin}28x~2%29%29+wrt+x
(b) f(z) = 2%
http://www.wolframalpha.com/input/?i=x"cos%28x%29
http://www.wolframalpha.com/input/?i=differentiate+x~cos’%28x%29+wrt+x

(©) f@)=507) —(5)?
http://www.wolframalpha.com/input/?7i=5"%28x"2%29-%285"x%29~2
http://www.wolframalpha.com/input/?i=differentiate+57%28x"2%29-%285"x%29 " 2+wrt+x

(d) f(z) = rarcsin (ﬁl) + arctg (vx) — VT
http://www.wolframalpha.com/input/?i=x*asin,28x%2F%28x%2B1%29%29%2Batan28sqrt%28x%29%29-sqrt%
28x%29
differentiatex*asin(x/(x+1))+atan(sqrt(x))-sqrt(x)wrtx

() f(z)=vVVI—a?—1

.. - s _ cos?(x)
. Vypoéti f(§) —3f'(§) funkee f(z) =
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3. Vypoctéte druhou derivaci funkce f(z) = e~ sin(x).
4. Napi8 rovnici te¢ny ke grafu funkce f(x) = 4-&-% v bodé [zg, yo] = [2, 7].
5. Pod jakym tihlem se protinaji kiivky @1 : 22 +32 —5=0a @y : y> — 4z =0?



Reseni
1. Budeme pouzivat nekorektni, ale zato prehledné&jsi zapis vypoctu derivace
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(b) f(z) = (eCOS("“’) ln(m))/ = e03(@) (@) (cos(z) In(z))" = 2°05(*) (f sin(z) In(z) + Cos(x)%) =
= goos(2) (Colﬁ — sin(z) ln(a:)); Df =Df =Rt

(©) f'(z) = 5() 1n(5)2z — 2(5%)5% In(5) = 21n(5) (ms(f2) - (517)2); Df =Df =R

.
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(-1=<1)a(02e) = (0<2) = Df = (0,00)
(Vx € Df) : f'(x) = arcsin ﬁ) + x\/l—(lzilf 0(6;-+11—)f2v 1+(\1/5)2 2\1/5 — ﬁ =
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Df =R* = (0, 00)
(e) (m—lzo)A@—x?zo):(|1—x2\21)A(xe<—1,1>)=>

= (—xQ > O) A (x € (-1, 1)) = Df = {0} = Derivaci nemé smysl pocitat, jelikoz Df' = &

2 cos(z)(— sin(:}(z))(lJrsinQ(:Jc))fcos2 (z)2 sin(z) cos(z) _ 1+sin?(z)+cos?(z) _

2. Df =TR; fl(x) = —2sin(z) cos(z)

((1+)si2n2(m))2 (14sin2(z))?
1

_ —2sin(2%) x I N —2.1 _ 3 1 _ 1,8 _

— 2sin@n) __ pmy gy —3 =3+6L,=14+8=3
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3. f"(x) = (e~ (=1)sin(z) + e~ cos(x)) = (™% (cos(x) — sin(z))) =
=e *(—1) (cos(x) —sin(z)) + e* (—sin(z) — cos(z)) = —2e~* cos(x)

4. [zo, yo] = [2, f(2)] = [2,1]; fl(z) =8(-1)(4+2*)"222 = f'(2)=-16-8"2=—-1;
tetna v [xo, f(x0)] : y — fzo) = f'(wo)(x —20) = y—1=(-3)(@-2) = y=—30+2

5. Praseciky: (x2+y2—5 - 0) A (y2 Ay = o) — (x2+4x—5 = (z—1)(z+5) = 0) — ((:v =DA(z = —5))
a jeliko? pro x = —5 nelze najit redlné y aby bod [x,y] € @2 (tj y*> — 4(—5) = 0), priseciky k¥ivek mohou
mit z-ovou soufadnici pouze 1. Potom z y?> — 4 -1 = 0 plyne, %e mozné priseciky jsou pouze [1,—2], [1,2].
Viimnéme si, 7e (([:c,y] €p1) = ([z,—y € gol)) A (([:L‘,y] € p2) = ([z,—y € Lpz)) tedy obé kiivky jsou
symetrické podle osy y a thel, ve kterém se protinaji, je u obou pruseciki stejny. Zabyvejme se tedy pouze
prusecikem [z,y] = [1,2].



V jeho okoli je y > 0 a protoze

p1: (:c2—|—y2—5:0) - (y2:5—332) g (yzﬂ),

P2 (y2—4x:0) == (y2=4x) ¥29 (yzx/ﬂ),

lze navic kiivky @1, @2 na tomto okoli nahradit funkcemi fi, @2 = fo, kde fi(z) = V5 —22 a

fo(z) = Vdx = 2y/z. Déle je f{(1) = (ﬁ)l = -3, fi(z) = (%) = 1, tedy thly z obrazku

‘z:l

jsoua = ‘arctg(—%)| = arctg(3), as = arctg(l) = I.
Zadané kiivky se protinaji pod thlem 7 + arctg(3).

—




