MATHEMATICAL ANALYSIS
PROBLEMS LIST 8
30.11.09

(1) Let f(z) = v/x2. Using the definition compute f'(8).
(2) Let f(z) = z°. Using the definition derive the formula for f'(z).
(3) Let n € N. Find constants a, b, ¢ such that the function

£ (2) = { 2l el 21/

ar’ +br+c : Jz|<1/n

is differentiable. Compute f!(z). Sketch the graph of the function f,(x) and the
graph of the derivative.

(4) Compute the derivative of the following functions. Determine the set on which
the derivative exists:

251 T) = (Vv L—
(2) f(x)=jw st ) f(x) (\/_+1)(ﬁ 1),
©) f@ =10 (@) fl@) =1+ Va1 +a )1+,
© f@) =@ +1)% 0 @)=
(8) fl@)= ", | () f(z) = (1+20)",
‘ 1 1/3 . 1
0 f@= (1) 0) 1) = e,
(k) f(w)=2’;+3, 1) f(x)= 2107,
(m) fl2) ==, (m) f(x) = 2%(x + 1)er,
(0) f(a) = loge, v) flr) =5,
(q) f(x):eff, (r) f(z) = 2'%log z,
(s) f(x)=¢€", (t) f(x)=loglogz,
(W) flx) =logo(z — 1), (v) flz) = 1023,
(W) f(x):23, (X) f(:v)zlogz;2|10g3(log5x)|,
(v) flz)=eVoe, () flz)=a",
(aa) f(z)=2"", (ab) f(x)::c\/i,
(ac) f(z) = (logz)~, y (ad) f(z)=e"" logu,
(ac) f(w)=<f—%) L D) S =28,
o0) fla) =t g). ) ) =log
@) )=, (ai) () = ol

0 forxz <O,

(ak) f(z) =sgnz, (al) f(x):{x2 forz >0



(am) f(z) = e ¥,
(a0)  f(x) = {z},

for x < 0,

(aq) f(2) = sgn(a® — %),
(as) f(x): 1+2x for$207
(au) f(z) = (z+e)*,

o) f@) = VI,
@) 0= rn s
(o) )= "

(00) fla) =7+

@) flr) ="

(5) A container is being designed in a shape of a drum with the top open, such that the
bottom and the sides are made of the same material. The container is supposed
to have a volume of 257 liters. What should be the ratio of the diameter of the
bottom to the height of the container, so that the amount of material used to

make it is minimal?

(6) Find the minimal and the maximal value of the function given by the following

formula in the given interval:

(a) f(z)=a%+2z+21,
(c) flx)=|ov+1]+2?

() flo) =loe) ~
(8) [f(z)= 2, 4],

(7) Compute the hmlts:
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et — o7
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(e) lim ze™™,
et —1
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(i) lm——m—,
(k) lim log(x) —x + 1
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[_27 7]7
~10,10],

[17 63]7

(b)
(d)
(f)
(h)

flz) =la* =1 + 3z, [-2,2],
f(.%’): ’101'—1‘4—1'3, [071]7
x
fle) = [sin(z)| + 5, [0, 2],
f(z) = 3sin(x) + sin(3z), [0, 27].
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lim .
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