Math. 156
Instr. K. Ciesielski

Ex. 1. Evaluate the limits

241
(a)tILrg tint

2
(b) lim N+ X)

x-0 g - cosx

o r1 1 O
(© im B ~ In(1 + X) %_
(d) lim (x - 1)"*=

X-1
Ex. 2. Evaluate theintegrals

1

dx =
Jo+4x2

(@

~ sec? 0

®) |1 tang =

(©) [cos?5y dy =
(d) [sin®t cos®tdt=
(e [tanx sec*x dx =

o’

()] [x arctan x dx =

=

Sample Test # 2.
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Math. 156
Instr. K. Ciesielski
Solutions to Sample Test # 2.

2
Ex. 1. (a) I|m t +1 Ebo L’ Hopital’ sRuIe%

t- o0
tILTo 71—tlLr£|o Int +1 EOO L’ Hopital’ sRuIe%
Int +t¥
) 2 _
tILTo 1t tlirgo 2=
_In(@+x? In1
(b) lim nL+x% _ 0 d 8 L’Hopital’ sRuIeE
X-0 & — cosx Ee - cosO
1 2X 1 0
1+ XP 1+0 0
lim = =-=0

x-0 g+snx e+0 1

.l In(1+x) x_ginl _0, 0
© Jm In(1+x)% 10 X In(L+x) Eblnl LHopltaIsRuIeE
1-(1+x)
i Val+x)-1 — i 1+x _
A I +x) +xIL+x) 0 @+x)INL+x) + x
1+X

)!I_% (1+x) In(1+x) T X ED L’ Hopital’ sRuIe%
1

Jm i@ + x) +(1+x)/(1+x)]+ 17 [In1+1]+ 1772

(d) lim (x - 1)'"* = exp r Iim In[(x — 1) ¥]n=exp r lim (Inx)In(x — )=
x-1* 1" O [x-1" U

x-1 a.
exprlim In(x ) E ; L’Hopltal'sRuIe%
x-1* [Inx]lD ©
1
. V(x-1) . x=1
exprlim ——————n=exprlim — =
-1 JInx]Zx0 -1t 1

x [In x]2
x [In x]2
] ED L’ Hopital’ sRuIe%

Inx]% + x [2(In X)/
exprllm [InX] +x1[ (nx)x]|_|
[x-1*

exp [ lim
p[x_,

=exp([In1)2+0) =€’ = 1.
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Ex. 2. (@ ° 14 J' dx = _I9
+ X
9% o5 1+ %B %
2 du 2 3
Put u= §X then & § and dX—EdU. So

1 J' —d —1arctanu+C—arctanE§x%+C
9 + 4x? 91+u 6

(b) Il+tane
Put u=1+tan®; thengg—sec 0 and du=sec?0do. So
sec? 0

1
1+tan 0 de_h du=Infud+C=Inl1+tan B8O+ C

(© [cos? 5y dy :I ;(1 + cos 10y) dy

Put u=10y; theng;—lo Sody—@ and

1 du 1 : 1 :
IcosZSydy—J'E(1+cosu)E—%(u+smu)+C—%(10y+sm10y)+C
(d) [sin®t cos’tdt=[sin®t cos’t costdt=[sin®t(1—sin’t) cost dt

Put u=snt; then(;tj =cost. So du=costdt and

Ll ~_1.a, 1.6
6u +C—4sm t—6S|nt+C

-MH

J'sm tcostdt = Is(l u?) du = Iu -uwWdu=
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(e J'tanx sec"’xdx:J'tanx seczxseczxdx:J'tanx(1+tan2x)se(:2xdx

d
Put u=tanx: thend—)l: =sec? X. So du=sec? x dx and

2 4

1 1 1 1
Itanx sec? x dx :J'u(l +u?) du :J'u +uldu= Su+ Sut+ c=5 tan® x + Ztan“x +C

(f) Ixarctan x dx

By parts. Consider u=arctanx and dv =x. Then

1 1 1
x arctan X dx = fudv =uv - [v du= (arctan x) ~x% - ~x2dx =
1 1 x? 1 1(1+x%)-1
x2arctanx - [= > dx = =x2arctan X — —¢dx=
2 21 +x2 2 2 1+x?

1 1 1 1 1
x?arctan x — [ FL— Udx = ~x2 arctanx - = (x —arctan x) + C =
2 2H  1+x2H 2 2

1, 1
§(X +1)arctanx—§x+C
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