SOLUTIONS FOR PRACTICE MIDTERMS

Test 1.
1.
(a) Use the substitution u = sin .

2 2
/sin2xsinxdx—/2sin2xcosxdx—/2u2du—§u3+C’—§sin3x+C'.

dt 111 1 t+1
[ L~ [ (2o —Vat=—2 11 C
()/t2+t3 /(t? t+t+1) ; Hinf——l+

(c) Make substitution v = /4, 2 = u*, do = 4u3du

2 2dx uPdu 1
/1+x1/4 /1+u /(u u”+u u+ 1+u) U

4 4
5u5—u4+§u3—2u2+4u—41n]1+u|+02
4 4
—x5/4—:1:+§x3/4—2:1:1/2+4:1:1/4—41n|1—|—:1:1/4| +C

5
(d) Use the substitution z = u?, dz = 2udu

/cos\/Ed:E:2/ucosudu:2usinu—2/sinudu:2usinu+2c:osu+(]:

2\/xsin\/x + 2cos vz + C

'd 'd 11
(a) Y~ lim Y~ lim (——+—> = 00.

o T3 =0t ), 13 -0t
The integral is divergent.

(b)
/ﬂfxdl’ = —ze "+ /e"’”dq: =—ze*—e "+ C,

/ re “dr = lim (—te_t —et+ 1) =1
0

t—o0
3. The second derivarive
” 1 2
1/z _ - . 1/x
| (e'/7) |_|<x4+x3)6 | <3¢ <8.16
Using the estimation formula for an error one has

8.16 816
0.01,n>> — n=09.
1202 = ’"1>12’”
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4. Rewrite the integral using the substitution v =z + 1

&0 2 *° 2 & 2
/ e T TRy = e/ e Ty = e/ e “du
—0o —0o0 —0o0

The integral is convergent, see example 9, section 7.8.
Test 2.
1.
(a) Use u = sinzx
1 1
/singxcosxdx = /u3du = ZU4 +C = Zsin‘lx +C

(b) substitution u = x — 1

i 1)° 54 3u? + 3u+ 1
/ x 13dx:/(u+ )du:/u + 3u® + 3u + du —
(x _»1) ul3 113

1 3 3 1
/ (w43 +3u+u"?) du= —§u_9 — —10u_10 — —Hu—” — —12u_12 +C =
1 -9 3 -10 3 —11 1 —12
e (e § Iy O e (| —1
gle—1)7" = @-1) T -1 "+C
(c) Use u =e”, do = %

/ dx _/ du _/ 11 n 1 du —
e +3er +2 ) u(u2+3u+2) 20 u+1 2(u+2) B

1 1 1 1
§ln|u|—1n|u+1|+§ln|u+2|+0:§x—ln(1+e”’c)+§ln(2+ex)+0

(d) Use the trigonometric substitution z = 2sin 6, dz = 2 cos 0 df, 4 — x* = 4 cos? 0
1 20
/(4—x2)1/2d:c :4/(:0829619 :4/4_0%%: 20 +sin20 + C' =

2 arc sin§+§(4—x2)1/2+0
2. Using integration by parts

w/2 /2
I, = / sin” zdx = —sin™ "' x cos x|g/2 +(n—1) / sin"? z cos® xdz.
0 0
Using cos?x = 1 — sin® = get
w/2
I,=(n— 1)/ (sin"?z —sin"z)dz = (n—1) L, — (n — 1) L.
0

Therefore
j n—1

I, 5.
3. Use the following estimation for the second derivative

| (cos xQ)” | = | — 422 cos 2% — 2sin2?| < 402,
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and the formula for E,; gets

103 x 402
24n?
4. By definition

<107°, n* >2x10°, n > 4.5 x 10

w/2 t
/ secxdr = lim secx dr =
0

t—=5" Jo
lim In(sect + tant) = In (1 + sin Z) — lim In(cost) = occ.
t—5~ 2 t—5~
The integral is divergent.

Test 3. 1.
(a) Useu=Inz, du =%

1 1
/Ld$:/ u du:/ 11— —— ) du=u—In|1+u/+C = Inz—In|1+Inz|+C.
z(lnz+1) 1+u u+1

(b) Useu =z +1
x? (u—1)°
| e = | S -

/ 1 2 1Y, 1 . 2 1 c
—_ u = — J—
008 2007 42006 2007 (1 +2)*" 2006 (1 + 2)**° 2005 (1 4 x)***
du
1+u?

1 —tanz 1—u 1 U
——dr = du = — du =
1+ tanz (14 u) (14 u?) I+u 1+u?

1 1
ln|1+u|—§ln(1+u2) +C:1n|1+tana:|—§ln|sec2x|+C’:

(c) The substitution u = tanz, z =arc tanu, do =

In|l+tanz| +In|cosz| + C

/62”3 sinzdr = —e** cosx + 2/629” cosx dx,

2 / e cosxdr = 2e** sinx — 4/62”” sin x dx.
Therefore
2r _ 2z 2r _: 2r _:
e“*sinxdr = —e““cosx + 2e““sinx — 4 | e sinxdr,
o . 2e** sinx — e?* cos x
e sinxdr = 3 ,

™ 2 22 o3 2x 27
. e“fsinx —e“rcoszx 1+e
/ e* sinx dr = H :
0

5 o 5
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3.
\(cosa?)”]:: | — 42” cos % — 2sin 2?| < 6.
6 1
Eyl < = )
Bl < 510 =~ ix 100
4.

r

dx _ K 1
— 5 = lim dr =
224+4rx+3 too fy (x+3)(z+1)

1/t 1 1
lim — — dr =
t=02 Jo \z+1 x+3

+
1 . r+1 1.1 1
%@u%
r+1 o r+1
}IELZ”(Q; 3) —-ln(igajaj+_3) =Inl=0



