Training Exercises

Sequences

Ex. 1 Compute lim,,_., a, for the following sequences
n n

a, = /n an == c>1 = a, =2" z€R

an = /275 30 a, = 22 a4, = V" a>0 an=Vn+1-yn

Ex. 2 Consider the sequence defined as

ay == 0

ag+1 = V24ap for k>1

Compute limy_, o ay.

Limits
Ex. 3 Compute the following limits
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Ex. 4 Compute, if they exist, the following limits
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Ex. 5 Compute the following limits,

. x—sinx
lim ———
x—0 1‘3
3 _
) r° —3r + 2
lim

z—1 3 + 22 —bhx+3

Ex. 6 Compute the following limits
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Functions in R

Ex. 7 Determine the domain of the following functions

5 -1 = 1 T)= - !
flx) = (2*+1) fla)=y1-~ flx) = V5 T
f(z) =sinz + tanzx f(z) = log(1 — 2?) flz) =vV4 — a2

Ex. 8 For the following functions study the domain, limits at the extremes of the domain,
asymptots, local and global extrema, concavity. Draw a graph of the function.

f(z) =42 — 2> +5 (1)
f(z) = (2 + cos®z) sin (2)
fla) =ze™” (3)
fla) =+ (1
fle) =z —logz (5)
f(z) =32 —4r -5 (6)
flo) =z —1+sinz (7)
() = s — B+ 4 ®)
f() = log (Bff)l) (9)
flz) =22 + 3(e” — 2)*/3 (10)



fl@)=var+1-Vz

log(|z + 1| + €%)

f(z) = 2° — 102% + 252

(13)

(14)



flz) =2 -z (25)
f(z) = cos(2x) (26)
f(z) =log|z| (27)
f) = (28)
flz) =va?+1 (29)
f(z) = I21+ 0 (30)

Ex. 9 Determine a, b, c and d such that the function f(x) = az®+bx®+cx+d passes through
the points (0,3) and (2,5) and has stationary points in x = 1/3 and = 1.



