Math 142 — Quiz 3 — Solutions
I. Make the substitution, simplify but don’t evaluate.

(a) With 0 = 7z, dd = wdx, = 7 when x =1 and § = —7 when = —1. Thus we get

1 1 ™
/ cos?(rx) dx = ~ / cos? 0 df.
1 ™ J—m

(b) With u = 2 — 32®, du = —92° dx or —§du = 2°dz, u = 26 when 2 = —2 and v = —22 when
x = 2. Thus we get

2 ‘ 7 22 7 126
/ 72%(2 — 32%) do = ut du. = f/ u* du.
-2

9 /3 9 J-22
(c) With u = €%, du = e¢® dx. By noting that e** = e® - €%, we get

e\ + e dr = /uv 1+ u?du.

(d) With 2 = 3sinf, dz = 3cosfdf and 9 — 2% = 9 — 9sin®# = 9cos? ), so we get

_ / (3sin6)?(3cosb)

40 — 9/sin29d0.
V9 cos2 6

22

[ 2w
V9 — a2

(e) Withu=2—-2,du=—dzr,x =2 —u, u=0 when x =2 and u = 2 when  — 0. We then get

/jxﬂd:c = —/ZO(Q—U)\/ﬂdu: /()Z(Q—u)\/ﬂdu_

(f) With u =Inz, x = e, dr = e“du, so

/lnxdx:/ue“du.



II. Evaluate and label with rule number.

(a) Using #25 with a = /8, we get
1
——dy =1 8+ y?) + C.
/\/W y=In(y+/8+y?) +

(b) Using #97 then #96, with a = —2, we get

1 1 1 1
/x26_2“ dzx = —§x26_2x + /xe_% dr = (—§x2 — 5% Z)e_% +C.

(c¢) Using #99 with a = —1, b = 2, we get

—T

/e’”‘“ cos(2z) dx = %(— cos(2z) + 2sin(2x)) + C.
(d) First substituting v = €' with du = e’ dt we get

/et sin®(e") dt = /sin3(u) du.

Then apply #67 (and substitute back in for u) to get

/et sin®(e") dt = —;(2 + sin®e') cos e’ + O,

(e) First note cotz = 2% 5o we can substitute u = sinz, du = cos z dx to get

smx

/ cotx d 1 d
—dr = | ——— du.
VvV1+2sinx uv1+ 2u

Then apply #57 with a = 1, b = 2 (and sub back in for u), to get

cotx J | V1+2sinz —1 LC
——————dr=In .
V14 2sinz vV1+2sinx +1

(f) First rewrite s> +2s — 1 =s*+2s+1—2 = (s+ 1) — 2, then take u = s + 1, du = ds to get

1 1
——ds = /7 du.
/\/82+28—1 VAT )
Then apply #43 with ¢ = v/2, and sub for u, to get

1
/mdSZIIl’S—{—l—F V32+25_1‘+C.
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