Homework-1

Exercises of Section( 7.1 -7.2)

2018.03.06

e ( Section 7.1)
Evaluate the integral .
(12).

/sinl x dx
o Sol

.1 1
Let u=sin"z, du= de ; dv=dr,v=uc
1 — a2

:>/SH1 .fl?d.iE_U,’U—/’UdU_.TSIH T — \/7

Let y =1 — 22 then dy = —2z da

1
:—§/y_1/2 dy=—y"*4+C=—-V1-22+C

* dx
i

Hence

/Sin_lx de=zsin 'z +vV1—22+C

Let u=1Int , du = % cdv =t"12dt | v = 2tY/? then

Int
/n d:v:2t1/21nt—2/t1/2-t_1 dt

=22 1nt — 2/1&—1/2 dt = 262 Int — 412 4 C = 2t/2(Int — 2) + C

1



(16).

/e“” sinx dx

Let u=e", du=—e%dxr ; dv=sinxdr, v=—coszx

= /exsinx dr = —e % -cosx — /ex cosz dx
Do integration by parts again

Let u=e", du=—e"*dxr ; dv=-coszdr, v=sinx

= /e‘x sinx dv = —e % -cosx — (6_:0 -sinx + /e_x sin x da:)

= 2/6_35 sinz de = —e*-cosx —e * -sinx +C
Hence

1 1
/e“sinx dr = 5(— e .cost — e’”sinx) +C = —§e’x(cosx+sinx) +C

First find /cos.1 z dx =77

-1
Letu=cos 'z, du=——=dz ; dvo=dr,v==x

Va7
/coslaj dxzaccoslx—l—/L dx
V1— 22
Let y = 1 — 22 then dy = —2x dx

1
/%dmz—ﬁ/y*ﬂ dy=—y"*+C=-V1-22+C
Vi—z



Hence

/Cos_lx dr =xzcostx —V1—a22+C

Therefore
1/2 1/2
1/2
/ cos 'z dr = xcos — V1 — 22 ——-z—\/—§+1:1_£+1
0 3 2 6 2
0 0
(67). Suppose that f" is continuous on [1,3] and f(1) =2, f(3) = -1, f'(1) = 2
and f'(3) =5. Ewvaluate
3
/ xf" (x) dx
1
o Sol

Letu=xz, du=dx ; dv=f'(z)dx, v=f(x)
then

[ar@ s =af(@ - [ e =of @) - )+ €

Hence




e ( Section 7.2 )
Evaluate the integral .

(10).

/ sin® 2z cos* 22 dx

1-— 4 1 4 2
/s.in2 21 cos* 2z dx :/ cos(4z) . ( + cos( x)) dz
2 2
1

=3 /(1 — cos(4x))(1 + cos(4x))? dx

= é/(l — cos(4z)) - (1 + 2cos(4x) + cos?(4x)) dx

1
=3 / 1 + cos(4x) — cos®(4x) — cos®(4x) dx

_1 / sin?(4z) + cos(4z) <1 _ 0082(4x)> da

8
1 1 — cos(8x) o
=3 — + cos(4z) sin®(4x) dx
1 ]— 2 .
=1 (1 — cos(8z))dx + 3 [ U du ; (u=sin(4z), du = 4cos(4zr)dx )
1 1 1

1
1
1 1 1
=1 (x ~3 sin(8z) + 6 sin3(4x)> +C




(13).

™
/ sin? z cos* x dx
0

2
1-— 2 1 2
/Sin2wcos4x dr = / CQOS a:( +C208 x) dx

_ é / (1 = cos(22))(1 + cos(22))? da
= é/(l — cos(27))(1 4 2 cos(2x) + cos®(2z)) dx

1+ cos(2x) — cos?(2x) — cos®(2x) dx

s/
/ 6in2(2z) + cos(2z) (1 — cos?(2z))d
/

1 — cos(4 L

sin(4dz)) + < - = - = sin®(2z) + C

1 1
= Gl 3 sin(4x) + 3 sin3(2x)> +C

Hence

™

iy
sin® x cos* & dx =
0 4

&=
/N

1 1
x — —sin(4z) + 3 sin3(2x))

(24).

w/4
/ sec? rtan’ z dx
0

o Sol:

Let u = tan z then du = sec? xdx
2 2 2 1 1 3
secztan“xz dz = [ w du::§u +C:§tan r+C

Hence

/4
1

w/4 1
/ sec’ rtan’z dr = 3 tan®
0

0




.3
sin® : : :
/ dex = /C082 rsin®zrsinz dr = /COS2 z(1 — cos® z)sinx dx
= / (cos® z — cos® x) sin dx

Let uw = coszx , du = — sin zdx then

.3

1 1 1 1

/sm xdx——/uQ—u‘ldu———u3+—u5+C'———cosgx—i-—cos‘r’x—i-C
sec? x; 3 5 3 5

Let u =14 cost, du = —sintdt

/ sin ¢ dt:_/u_1du:_ln|u|+oz_1n|1+cost|+C

1+ cost
Hence
/2
/ &dt:—ln\ljtcost] =In2
o 1l+cost o




