MATH 138 Calculus 2, Solutions to the Exercises for Chapter 2

1: Evaluate each of the following definite integrals.

(a) /fxi/ﬁdx

Solution: We use the substitution u = 22 — 1 so that du = 2z dz to get

3 ) 8 g
/ x(x2—1)§dx:/ %uiduz[gu‘v?’] =2(16-0) =6.
1 0 0
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(b) / _E 2w
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1+ sin“z

Solution: We use the substitution v = sinx so du = cos x dz to get

/2 cosd 7/2 (1 — sin®z) cos z o ! 2
/ ﬁdQE:/ %dmz/ ﬁduz/—uﬁdu
o 1l+sin“z 0 1+sin“x o 1+u 0 1+u
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~ [tz = (145 - =51,

2: Evaluate each of the following definite integrals.

Y lnx
— dx
1 VT

Solution: We integrate by parts using u = Inx, du = %dm, v=2z'2 and dv = /% dz to get

4
|

Hda:z {2x1/21nx—/2x_1/2dx]
1 VT

(a)

4 4
- [2x1/2 Inz—40'/?| = (4lnd—8) = (~4) =4lnd — 4.
1

2
(b)/ 222 da
0

Solution: We integrate by parts twice, the first time using uy = @2, du; = 2z dx, v, = 2¢%/2, dv; = /% dx,
and the second time using uy = 4x, dus = 4dx, vo9 = v; = 26“’/2, dvy = dvy = e®/? dx, to get

2 2 2
/ 222 dg = |:2£U2€I/2 — /430 e*/? dx] = [2;62675/2 — <8x er/? — /86“’/2 dx) }
0 0 0

2 2
- [2932@”0/2 — 8ze®/? + 16 ew/ﬂ - [2(:,:2 — 4z +8) ew/ﬂ = 2(4e — 8) = 8¢ — 16.
0 0



3: Find the following indefinite integrals.
(a) /(:172 +1)e” dx
Solution: Let u = 2241 and v = ¢*. Then /(x2—|—1) e’ dx = /udv = uv—/vdu = (2?+1) e“"—/Zm e’ du.
Let u; = 2z and v; = €®. Then /Qxe”dx = /uldvl = ulvl—/vl duy = 2$€$—/2€x =2xe"—2¢" +a.
Thus /(x2+1)em dx = (:1:2+1)e‘”7/2xe‘” de = (z? +1)e” —2zxe” +2e" —a= (22 —x+3)e" +¢
(b) /sin?’xcosgx dz
Solution: Let u = cosz so du = —sinz dx. Then /singxcoszx de = /(1 — cos?x)cos?x sinxdr =
/(u2 — Du? du = /u4 —u® du=1u’ - tud+c=1tcos®z— LcosPu+c.
4: Evaluate each of the following definite integrals.
(a) V3 23dx
a el
o Vaz2+1
Solution: We use the substitution © = vx2 + 1 so du = ﬁ dz and 22 = u? — 1 to get
V3 3 2
x> dx 9 2
_raw _1d:{1 3_}:§_2_1_1:é.
/o Jerr1l u =3 T (3-2)-(3-1) =3

1
(b) / x tan" 'z da
0

Solution: We integrate by parts using u = tan™' z, du = H% dx, v = %xz dxr and dv = x dx to get
1 , 1 1
/0 ztan 'z dz = {éxztan_lzfé 1_‘Z_m2 d:c] = [éxztan_lx — %/1 — ﬁ dx]
0 0
1
= [%than’lx—&—%tan’lx— %x]o =Z+z-H-0=3-1.
5: Evaluate the following definite integrals.
4
2
(a) T2
0 \/2$ +‘1
4 9 u—1
2 =42
Solution: Let w = 2x + 1 so z = “Tfl and du = 2dx. Then T dxr = 27%du =

0 \/2$‘+’1 1 \/a

9 9
3 9
N L %/1 ut/? 4+ 3uY? du = i[%um +6u1/2L = %[(18+ 18) — (2 +6)} =2

thoVu

/6
(b) / sect 2z dx

0

/6 w/6
Solution: Let u = tan2x so du = 2sec?2xdz. Then / sect 2z dx = / (1 + tan®2z) sec? 2z dx =
0 0

V3 V3
%/ (1+u2)du:%[u+%u3}o = V3.
0



6: Find the following indefinite integrals.

4z
(&) / (x +1)(x2 4+ 4z +5) d

4 A B(2 4H+C
Solution: Use partial fractions. To get = 1)($2x+ yra = - 1 + 3£2::—+4x)++5 , we need to have

A(x®> + 42 + 5) + B2z + 4)(x + 1) + C(z + 1) = 4z. We equate coeffitients to get A + 2B = 0,
4A+ 6B+ C =4 and 5A+ 4B + C = 0. Solve these three equations to get A= —2, B=1and C = 6. So
4z -2 2z 44 6 9

dz = dr = =21 1] +1 dx+5
/(x+1)(x2+4x+5) v /x+1+x2—|—4x—|—5+(m+2)2+1 v nle+ 1]+ Ina”+ 40 45) +
6tan~!(z +2) +c.

2
x
b — dx
)/\/1—4332
Lsin? 0L cos 6 df
Solution: Let sin§ = 2 6 = V1 —42? and cosfdf = 2dz. Th 4 =
olution: Let sin T, SO COS x? and cos x. en/m / g
= %/sm 6 df = E/( —cos20) df = (0 — $sin20) + ¢ = (6 —sinfcosf) + ¢ = Tlﬁsin712x—
éx\/l — 422 + c.

7: Evaluate the following definite integrals.
(a) /01(3 + 22 —2?) 732 dx
Solution: Let 2sinf = z — 1 so 2cosf = \/ﬁ V3 + 2z — 22 and 2cosf df 1: dr. Then
1 1
/0 (34 237df 352)3/2 - /x 0 2;2250;9 - %/ sec” § df = %[tan@}lzo - i [VSIZBl— 1;2:|0 - ﬁ'
(b) /2 w dx
1

x4t — 922
522 49 A B C
Solution: To get ﬁ = —+ = + pror + 33 e need A(z® — 9z) + B(z? — 9) + C (23 + 322) +
D(z® — 3z) = 52?2 + 9. Equate coefficients to get A+ C + D = 0, B+ 3C —3D = 5, —94 = 0 and
2 g2
—9B = 0. Solve these 4 equations to get A =0, B=—-1,C =1and D = —1. So / imi—gidx =
1 7 —I9T

2
1 1 1 2
/1 _P+J;—3_w—|—3 dzx = %+ln(x—3)—ln|:c+3|}1 =(34+Inl1-In5)—(1+In2—-In4)=—-1—-In2



