MATH 118 WINTER 2015 HOMEWORK 2 SOLUTIONS

DUE THURSDAY JAN. 22 3PM IN ASSIGNMENT BoOX

QUESTION 1. (10 p1s) Calculate the following indefinite integrals through change of variables.
Please provide enough details.

a) (3 pTS) /x2v1—x2 dx;

b) (3 PTS)/\/de;

Cc

) (4 pTS) / __de
v 1 —sintz
Solution.

a) We set x =sint and obtain

/xQ\/mda; = /Sin2tC082tdt (1)
= % / sin2 ¢ dt (2)
-1 / [1— cosd]dt (3)
_ é—%sinélt—i-C (4)
= %[t—sintcostcos?t]—i—C (5)
= é[t—sintcost(l—2sin2t)]+C' (6)
= %[arcsinx—x(l—?xz)\/l——zvz]%-C. (7)

b) We set z =sin’t (¢t €[0,7/2) as x must satisfy z €[0,1) ).

z sint . .
/’ll—xdx = /costZSthOStdt (8)

= 2/sin2tdt 9)
= /[1—0082t]dt (10)
= t—%sith—i—C’ (11)

= arcsinz —/z (1—z)+C. (12)



c) We have

/ dz B / dx (13)
V1—sin'z cos?x ;x — tanty
u=tanx / du (14)
(1+u?)?—u?
du
= —_— 15
/ V142u? (15)
v=y2u L/ dv (16)
V2 V1402
v=tant 1 dt
_2/ cost (17)
_ 1 d(sint)
T VB2 ) 1-sink (1)
. 1 14sint
N 2\/51 ‘1—sint + (19)
_ 1 1+sint
- V2 In cost (20)
1
= —In(v+vVv+1)+C 21
(o V) o)
= %1n(\/§tanx+\/2tan2x+l)+0. (22)
Remark. Wolframalpha calculated the integral as
cosx \/cos (2x) — 3 arctan [2&#]
cos(2z)—3
+C. (23)

241 —sin'z
Not quite sure how to show the equivalence yet.

QUESTION 2. (10 pTS) Calculate the following indefinite integrals through integration by parts (note
change of variables may be needed at certain steps). Please provide enough details.

a) (2 prs) /ln(1+x2) dz;
b) (2 PTS) /x2e—fvdx,-

c) (3 pTs) / vz In%z dz;
d) (3 PTS) /@dx;

Solution.
a) We have
/ln(1+:l:2)dx = xln(1+x2)—/ﬂcdln(1+x2) (24)
_ o _ [ 22°
= zln(1+x°) /1+x2d1) (25)

= zln(1+2%) —2z+2arctanz + C. (26)



b) We have

c) Set x =12 we have

/

d) We have

/332 e *dx

VT In?z da

z?d(e™)
x2e_x+2/a:e
2/ de™®

—r2e T —2g m—i—?/‘”ﬁdx

—(22+22+2)e *+C.

8/t21n2tdt
%/ln%dti”

8 31,2 3 2
3 t°In“t — [t°dln“t
§3 2 16 [ o

3t In?t — 5 /t Intdt

8 3 2 16 3
3tlt g/lntdt

3

8 3,0, 16 3 16
3tlnt gtlnt+27
287 39In%* —6Int+2]+C
8

27

= /xd(tanx)
= a;tana;—/tanxda;

— J;tanx_}_/d(Lsx)
COsS T

= xtanz+In|cosz|+C.

§t31n2t 196 t31n t+196 /tzdt

t?+C

3/2[ In a;—3lna:+2} +C.
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