CALCULUS
PROBLEMS LIST 12

20.12.11
. ~b—a b .
(1) Find the formula for C,, = Z f(a +1 - ), and the compute lim C,:
=1
(a) f(a:)zl,a:5,b_8, (b) f($):$,a:(),b:1,
(c) flz)=x a=1 b=5, (d) f(z)=2* a=0,b=5,
() f(x)=23 a=0,b=1, (f) flz)=22+5, a= -3, b=4,
(g) flx)=2*+1, a=-1, b=2, (h) f(z)=2>+x, a=0, b=4,
i) f(z)=¢€" a=0,bb=1

(2) Compute the following definite integrals by constructing a sequence of partitions
of the interval, corresponding Riemann sums, and their limits:

(a) /2 20 dx, (:L‘Z =92. Qi/n), (b) /16 10g($) d. (xz _ ei/n),

() /0 " e, () /1 C o an,

@ [Fww=5 0 [ W

@ [ Lan@=2m 0 [ Vi w=t)
(3) Compute the definite integrals:

(a) /_ sin(a™) dr (b) /0 " arcton((a]) de.

© [ Teostas @ [ Vit

©) /21 (11—1—1537)3 ! (f) 213 s (31_55)4 az,

@ [ [t -

(i) /0 et de, G) /0 Y cos(a) dr.

(k) /0 " oa(e + 1) d, 1) /0 " 2% sin(z) de,

m [ Ay o [ e

) /129643:63%’ ) /02\/x+1+1\/(x+1)3dx’




(s) /12 x log,(x) dz, (t) /Oﬁ x—S dz,

67 w/2
(u) / | sin(x)| dz, (w) / cos(x) sin'!(z) du,
0 0
logh _x /- x 1 T
(x) cve — - dx, (y) / 227 cos(x) du,
0 er 4+ 95 o

2w
(7) / (z — 1) cos(x) dz.
0
Prove the following estimates:

™2 sin(x
(a) /0 ()d < 2, (b)

x 5
1 10 1 1 S 3
(c) ﬁ</9 x+sin(x)dx<§’ (d) /_1w2+1dx<§’
1 1 4

(e) / z(1 — 2P dx < o (f) 2v2< / o'/ de,
o, 2 2 ;
(g) 5</ ¥ dr < 31, (h) / —dr < —.
1 1T 4

Compute the following limits:
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4) nlggo (\f«ﬁ + f\/2n+1 t \F\/2n+2 T vas T T \/ﬁ\/:Tn)’
e) lim (s ( )+s1n( )+Sln(3)+---+sin(%))-%,
—00
f) lim (\/4n—|—\/4n—|—1+\/4n+2+..._|_,/5n).#ﬁ’
n—oo

1 1 1 1
o im (GZ+ymtomst T w) 7
h) lim (f(\f+\/ﬁ+\/m+-~+€’/%))
n—00 ViVt T+y/nt 24420 '
1) nll_{lolo (% + n;il + n2r<LF4 + n;fk9 + nQZlﬁ +-+ ﬁ)’
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) nhfolo (5r + 5043 T 5046 Toage T 7 F 267
: 1 1 1 1 1
k) lim (7 + iz T ntd T mge 00T o).

n—oo

D lim (Zr 4 A5+ s+ aag + o+ )

n—oo
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) ,}ggo(% Antamtan +m>%’

o) i (55 + it + s+ i+ )

P) Jim (i + it e+ e Tt we),

r) m (3o + wrtnre + e e T )



