MATH 122: Calculus IT
Some Notes on Assignment 1/
I: Section 6.9: 49, 51, 60, 82

We use = to indicate that the equality follows from applying I'Hopital’s Rule.

Exercise 49: xInz is of the indeterminate form 0 - co as z — 01. Rewrite expression as 11“72 which is

of form 0/0 and we can use 'Hopital’s Rule:

| 1
lim zlnz = lim HT _iH oy /T = lim —x=0
z—0t z—0t l/x z—0t —1/.132 z—0t

. —x? . . B . . 2_
Exercise 51: (22 —1)e™® is of the indeterminate form 0o-0 as  — co. Rewrite the expression as £

which then is an 22 form and we can use ’'Hopital’s Rule: ‘

2 1
lim (22 — 1)(67302) = lim —LH fiy =2 ;= lim — =0
T—00 z—oo et z—00 2 e% r—o00 e

1/x 0

x? -1

as x — oo. Note that Iny = %lnx =102 §5 41 0/0

x

Exercise 60: y = x'/7 is of indeterminate form oo
form. We can use 'Hopital’s Rule on In y:

1 1 1
lim Iny = lim AT _iH lim ﬁ = lim — = 0. Since Iny — 0, we have y — 1
T—00 r—0o0 I z—o00 | T—00 T
Exercise 82: y = (1 + £)™ is an indeterminate 1°° form as m — oco. We”ll work with Iny =
mtln (14 %) = ln(ll/jn?) which is an 0/0 form on which we can use 'Hépital:
—r/m?
In(1+ % o t
lim lny = lim M =LH Jim (1+_{ ) = lim ! — =1t
m—»00 m—oo  1/mt m—oo m—oo (1 + #)
II: Section 7.1: 19, 24, 31
Exercise 19: Let u = Incosz and dv = sinz dz so du = —32Z dx v = —cosz. Then

Ccos T

_ sinz
cosx

[sinzIncosazdr = (Incosz)(— cosz)— [(— cos z)( )dz = (Incosx)(— cosx)— [ sinzdz = (Incosz)(— cosx)+

cosx + C

Exercise 24: Let / = [sinlnzdz and J = [ coslnzdz. Use integration by parts with u = sinlnz, dv =
dr on I and U = coslnz,dV = dx on J. We obtain I = xsinlnz — f%x dr = zsinlnx —
Jcoslnzde =xsinlnz — J

but J = zcoslnz — [ =Ty dy = gcoslnz + [sinlnz de = zcoslnz + 1

Thus I = xsinlnx —xcoslnz — I so 2] = zsinlnx —xcoslnzx andI:%(xsinlnxfxcosln:c)+0.

Exercise 31: Recall Example 3 on Page 632 where we used integration by parts to show that
[z Inzdr = zlnz — x and write [(Inz)? dz as [(Inz)(Inz) dz. Let v = Inz and dv = Inx dz so
u:%dacandv:xlnx—x.

Then [(Inz)?de =Inz(zlnz—=2) - [(zlnz—z)Ldr =Inz(zlnz—2)— [(Inz—1)de =nhz(znz -
z)— [lnz+2+C=hhz(zhr—z)—rhr+z+z+C=2(nz)? - 2zlnz + 22+ C

III: Section 7.2: 1, 5, 9

Exercise 1: cos®z = (cos?z)(cosx) = (1 —sin?z)(cosz) so let u = sinz. Then du = cosx dr and

[ cos? dx:f(l_uz)d“:U—u;-i-C:Sinx—f-Ln;x+C
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Exercise 5: sin®zcos?z = sin?zcos? rsinz = (1 — cos?x) cos? rsinx = (cos’x — cos? x)sinz. Let
u =cosz so du = —sinz dz

i3 2 _ 2 4 _w® W _ cos’x _ cos®z
Then [sin®zcos®zdr = [(u* —u')(—1)du=% — % + O = LLE 952 4 C,

4 2

Exercise 9: tan® zsec? z = tan® z sec
u = tanz so du = sec? z dz.
Then [ tan® zsect z dr = [(u® +u®) du = % 4 & 4 O = tan’e | tan’s 4 0
Note: You can also do this problem by rewriting everything in terms of sine and cosine.

rsec? x = tan3 z(1 + tan® ) sec? z = (tan® z + tan® x) sec? . Let



