Solutions to Exam 1

d
I. (A) Let u=+/z, so du:—Q\jE.
/de:2/cosudu
VT
=2sinu+C

= 2sin(v/z) + C

-2 d
I (B)Letu:3z+2,sox:u anddz:?u.
1
/x\/3x+2 dx = 5/(u3/2—2u1/2) du
_ 2 5 4 oap
=g 57 U +C

_ 2 52 4 3/2
—45(3x+2) 27(3x+2) +C

It was also possible to let © = v/3x + 2 or to integrate by parts.

II. (A) Let u =z and dv = €* dx, so du = dz and v = €*.

/xem dr = xe® — /ezdx

=zxe® —e" +C

II. (B) Let u = sinx, so du = cosz dx, and apply the result of part (A).

/sinxcos e " dr = /ue“ du

=ue” —e*+C

— Sinxeslniﬂ _ esmac +C

III. (A) Factor 22 — 5z +4 as (z — 4)(x — 1). We wish to find A and B such that

1 A N B
(x—4)(z—-1) -4 =x-—1

" 1=A(x—1)+ Bz —4).

Letting x = 4, we get A =1/3, and letting x = 1, we get B = —1/3.

dx B dx
/162—5a:+4_/(a:—4)(x—1)
1 dr 1 dr
_5/x74_§/x71

1 1
:§ln|x—4\—§1n|x—l|+0




II1. (B) Let u = cosx, so du = —sinz dx, and apply the result of part (A).

/ —sinx dz _/ du
cos2z —hecosx+4 ) u2—bu+4

1 1
:§ln|u—4|—§ln\u—l|+0

1 1
:§1n|cosx—4\—§1n|cosx—1|+C

IV. (A) Let u = 2% — 1, so du = 2x dz. Then

3 rdx 1 7 du

Ve 2 v
=Vl
!
=2v2 -3

IV. (B) Let u = 1 — 22, so du = —2x dx. Then

B z dx 1 [ du

Vi—ez 2] Va
-l

=—V1-22]|
1

3

V3 2V2

2 3

V. (A) We wish to find A, B, and C such that

32+ +1 _ A Bx+C
r(x2+1) = 2241
0
32° + o +1=A(x* +1)+ (Bx + O)x.

Letting z = 0, we get A =1, so

322 +x+1=2241+Bz®>+Cxzx
212 + 1 = Ba? + Cx

322 +z+1 dx (2z+1)
/ (2 +1) / / sr:2—|—1
dx 2z dx dx
/ /x2+1 /x2+1

so B=2and C =1.




In the second-to-last of these integrals, let u = 22 + 1, so du = 2z dx, so

32+ +1 dx du
/ (2 +1) / / /x2+1
=In|z| + In|u| + arctanz 4+ C
=In|z| +In|2? + 1| + arctanz + C

V. (B) Let x = sect, so de = secttant dt and t = arcsec z. Then

/3 7/ secttant dt
2 Va2 -1 _ sectvsec?t —1
:/ dt

3

:arcsecx’

= arcsec 3 — arcsec 2

VI (A)
b 1 f .
/0 sin(z) cos(ax) dz = 5/0 (sin(l 4+ a)z +sin(1 — a)z) dzx
_ [—cos(1+a)a: —cos(1—a)z]”?
| 2(1+a) 2(l—a) |,
1—cos(1+a) 1—cos(l—a)B

2(1+ a) 2(1 - a)

where for the last step we used the fact that cos0 = 1.

VI. (A) Let w = sinz, so du = cosz dx. Then

ﬁ —
/ sin x cos x dx:/ u du
0 —

where for the last step we used the fact that sin0 = 0.



