MATHEMATICAL ANALYSIS
PROBLEMS LIST 12

4.01.10

) “b—a b—a )
Find the formula for C), = Z f(a +1 ), and the compute lim C,:

n n—oo

i=1

(a) f(z)=1,a=5, b=3§, (b) f(x)==2, a=0,b=1,
(C) f(x):xva:Lb: ) (d) f(x)=x2,a—0,b—5,
(e) f(x)=23 a=0,b=1, (f) f(z)=2x+5, a= -3, b=4,
(g) fl)=2*+1,a=-1, b=2, (h) flx)=2>+z, a=0, b=4,
(i) flz)=e" a=0, b=

Compute the following definite integrals by constructing a sequence of partitions

of the interval, corresponding Riemann sums, and their limits:

(a) /2 2 dx, (z; =2 -2Vm), (b) /16 log(x) gz, (2, = &),

() /OQOM;C, (d) /1 e an,

@ [Fww=5 0 [ wa

W [ i w=2n, ) [V @= )
Compute the definite integrals:

(a) / :sin(:v%m)dx, (b) /O " arctan((a]) dz.
© [ Teosta @ [ Vit

(€) /21(11+15x)3dx’ ®) 23\5/ﬁd%
© [ e w6,
(i) /0 et de, () /OW/Qxcos(x)dx,
(k) /Oe_llog(x+1)da:, () /Oﬁx?’ sin(z) de,
(m) /49 \/ﬁldm’ (x) /1 v 1—1—110g(:£)dx’
(0) /jﬁlﬂd‘”’ (p) /02\/x+1+1\/(x+1)3dw,

5 1 T
(q) / |22 — 5z + 6| da, () / A
0 0



(s) /1 2x10g2(:v)d3:, (t) /0 ﬁx—gdx,

w [ i, W [ et @),
o [T e W [ esta

(2) /0 ()P cos(a) de

Prove the following estimates:

/2 sin(z) 1 2
dr <2 b) =<
(a) /0 - T ’ ( ) 5 /1 21
1 10 1 1 2 |,CL" 3
— < ——dr < - d dr < —
(c) 11 /9 T + sin(x) ey (d) /1x2+1 D
1 4
1
(e) / z(1— 22 dx < 3 () 2\/§</ M d,
0 2
3 2
1 3
1 1
Compute the following limits:
(a) Jim, (n+n_+1+n—+2+n—+3+ o),
) i (B2
n—o0 . n ) )
(c) nh—{{olo (_2 + (n+1)2 T (n+1)2 + (n+3)2 toet (2n)2) ",
; 1 1 1
(d) ,}LIEO (IW - f\/2n+1 n/2n+2 + Vn/2n+3 +o Tt /nv3n
(e) nhi& (sin(%) +sin(2) +sin(2) + - +sin(2)) - 1,
(f) T}LHOIO(\/ +\/4n—|—1+\/4n—{—2+---+\/5n)-#ﬁ,
i 1 1 1
() Im (e + o+ s 7 T 98 T
(h) lim (f(f+\/r?+\/ﬁ+ +\/%))
n—o0 \F+W+m+"~+m ’
(1) n1—>nc}o ( . 2+1 + n27—1i-4 + nzr-Li-Q + n2ilﬁ Tt n21n2)7
N 4 4 4 4 4
() 7}1320 (55 + 5003 T 5ni6 T Bago T T 557)
. 1 1 1 1 1
(k) 7}1_{20 (7 + 7n+2 tamatame T )
(1) nll_)IIolo (7 7+ 7n2+1 + 7n21+2 + 7n21+3 +oeet #)7
(m) lim + (e\/;+e\/g+e\/§+...+e\/§),
. 1 1 1\ 1
(D)JE{;(T*JW*W*W* +7m)
: n240 n°+1 n242 n®+3 n24n
(0) nh—{go( 37;35 + (Snil)“ T (3an2)5 * (3ni3)3 Tt 4:)3),
(p) Jim (g5 + (n+1)2 + (n+2)2 + e Tt )
(I‘) nll—{go (# + n2+(n+1)2 + n2+(n+2)2 + n2+(n+3)2 + - + #)



