Week 1 Worksheet Monday& Wednesday
Please inform your TA if you find any errors in the solutions.
Topic: Integral Computing (including u-sub, trig identities and IBP)
Enhance the impression! What we’ve already learned:

cos2 ) — 1+C02$(29) sin2f = 17c025(29)
sin (20) = 2sin 6 cos 0 [ FG'dx = FG — [ F'Gdx

1. [4cos(10z + 1) dz = 2sin (102 + 1) + C
[e3*dx = ée?’“” +C
[ sin (7z + 2017) do = —1 cos (rz + 2017) + C

2. [cos? (2z) sin? (22) dz = itz — & sin8z + C
Work:

/C082 (2z) sin’ (2z) dz =

1 — cos (8z) dz
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3. fsm3a:d:13: @5+ —cosz +C

Work:

/Sin3 rdr = /Sin2 T sin xdx u = cosx, du = —sinzdr
= —/sin2xdu sinz=1—-cos?z=1—u?
= /u2 — ldu
= f —u+C

cos® x

= — C
3 coszx +

4. farctanxdx = garctanz — %ln‘l —i—:cQ‘ +C

Work:

1 F = arctanz, G' =1
arctanxdr = xarctanx — xdx , 1
1+ 332 F' = 14227 G==x

1
= garctanx — iln}l—&—xz! +C



2

5. f.%'2COS.’L'd:U =g*sinx + 2xcosx — 2sinz + C

Work:

F =22 G'=cosz

2 2 . .
zcosxdr = x“sinx —2 | xrsinzdzx .
/ / F' =2z, G=sinz

= z?sing —2( —zcosz + [ coszdx F =z G'=sinx
- F'=1, G=—cosx

= z?sinx + 2z cosx — 2sinz + C

6. [coszln(sinz)dr =sinzln(sinz) —sinz + C

Work:

/Cosxln (sinz)dxr = sinzln (sinx)—/cosmda: ‘ I};’ cos
= sinzln(sinz) —sinz 4+ C

7. [€7sin(3z)dz = {5e*sin3z — 35e cos 3z + C

Work:

o !z
/ezsin(Sz)dz = ezSin(32)—3/cos(3z)ezdz ‘ F=sin(3z) G'=e

F'=3cos(32z) G=¢*

F=cos(3z) G =¢e*

= e“sin(3z) — B/COS (32) e*dz ‘ F'=-3sin(3z) G=¢7

_ ctsin(3) -3 <ez cos (32) + 3 / ¢* sin (3) dz>

Let I = [ e*sin(3z) dz, then
I = ¢€*sin (3z) — 3e® cos (3z) — 91
10 = €” sin (3z) — 3€” cos (3z)

1
I= 0 (e*sin (3z) — 3e* cos (3z)) + C

8. (a) Use the identity

/:C” coszdr = z"sinz +nz" Leosz —n(n—1) /:U”_2 cos zdx

to compute [ 22 coszdz. (Check that the answer is the same with the answer in Problem 5.)

Solns:

/x2cosxdm = x2sinz+2xcosx—2/cosxdx

= z?sinz + 2z cosx — 2sinz + C

(b) Show that

/x" coszdr = " sinz + na™ tcosx —n (n — 1) / "2 cos zdzx.



Solns:

/93" cosxdr = z"sinz n/x”_1 sin zdx

F—
F =
= z"sinz —n (—x”l cosz + (n —1) /x”z cos xdm) ' g,

2" sinz +na" cosz —n(n—1) /m”_2 cos zdx



