Chapter 12 Solution

K _ax+3 _1 3(n28
1. joe dx—ze(e 1)

Let u=e"". (M1) for substitution

du _ 1du = e 3dx
dx 4

x=k=u=e

40)+3 _ 3

4e4x+3 =

4k+3

Xx=0=u=e
84k+3 1 1 3 28 .

J.e3 Zdu = Ze (e” -1 (A2) for correct working
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0 sin® X k
.[,, dx=—-In2
-3 COSX

- 2 -
0 Sin“ X-sin X k
O XS X g - X _pn2
-3 COSX 8
Let u=cosx.

du _ —sin x = (=1)du = sin xdx
dx

1-u® =sin®x
X=0=u=cos0=1

T (ﬂj 1
X=—==u=cos| - = |==
3 3

2
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A (cndu=K 2
> u 8
.'.ji(u—l)du:E—an
3 u 8
1 T k
~u’=Inju[| ==-In2
2 jE
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E(1) —Inl _[E(Ej —InE]

1—[l+ln2j=5—ln2
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§—Ir12=£—|r12
8 8
k=3
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(M1) for substitution

(A2) for correct working
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rc ! 5 dX
e X(Inx) 9

Let u=Inx.
d—uzlzdu=1dx
dx x X

x=e=u=Ine’ =c

X=e=>U=Ilne=1
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(M1) for substitution

(A2) for correct working
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dx =16

I“ (VX +X)(L+2vx)
k 2\/;

I:(\/;+x)(%+ljdx:16

Let u:\/_+x

du +1=du= 1 +1jdx

ax 2\/_ ( 2dx
x:4:>u:\/Z+4:6
x:k:>u:\/E+k

6
..I%kudu:lG

6
Fuz} =16
2 ﬁ+k

1., 1 -
> —EcJE+k)—16

36— (Vk +k)? =32
Wk +k)* =4

Jk+k==-2 (Rejected) or Jk+k=2

Wk)* +vk-2=0
Wk +2)k-1)=0

Jk=-2 (Rejected) or Jk =1
k=1
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(M1) for substitution

(A2) for correct working
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1. J‘l"ln%dx::(x)(lngﬂl _J‘l4xd(ln§j

r -4
rlnﬁdx: xIn5 —I4x-1dx
14 L 4] X

r 4

rlnfdx: xIn5 —rdx

14 | 4 N
4

rlnzdx: xIn> -[X]
1 g 4],

rlnidx: xlnf—x
14 | 4 X
4. X 1

j InZdx =(4In1-4)—| In=-1
1 4 4
I4In§dx:—4—ln1+1

14 4

J'4In§dx=—3—ln1
14 4
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(A2) for correct working

(M1) for valid approach
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.[4xlnxdx:kln4—E
1 4

Let O=x°.
d«9
dx

j L xd() = kln4—%

:1d6’:2xdx

_%(Inx)(xz)} —lj X2d(In X) = kln4—%

1x2|nx ——j d —Kkin4_2
2 | 4

- -4
Elenx ——I Xdx _kln4—15
2 ] 4

_ —4 4
Lemx| Ll ckma-B
2 2|2 4

L 1 1

- 4
1lenx—1 =kIn 4—E
2 4" ] 4

1o 0 Loo) (Lo Lo
HORESHC) j—(i(l) Int-—@) J

_kina-2°
4

1 15
(8In4—4)—( 4) kind-="

84— —kmna_t°
4 4

k=8
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(M1) for valid approach

(A2) for correct working
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Let &=cos4x. (M1) for valid approach

d—9 =—4sin4dx = —ldezsin 4xdx
dx 4

. 1
- | x?sin4xdx = | —= x*d(cos 4x
[ = xd(cos4x)
2 a3 _ _1 2 _ _1 2 H
Ix sin4xdx = 1 X |(cos4x) J. cos4xd 1 X (A2) for correct working

Ixz sin 4xdx = 1 x? cos4x+jE X cos 4xdx

4 2
Let o =sin4x. (M1) for valid approach
da

—— = 4c0s4xX = 1doz = C0S 4xdx
dx 4

.'._[xzsin4xdx=—£xzcos4x+_|-£xd(sin4x)
4 8
Ixzsin4xdx:—%xzcos4x

1 ] ] 1
+| =x [(sin4x) —|sindxd| =X

(57 anen-Jsinaa] 32

Ixz sin4xdx = 1 x? cos4x+£xsin 4x—_|.lsin 4xdx
4 8 8

(Al) for correct working

2

Ixzsin4xdx:—1x cos4x+1xsin4x+icos4x+c Al
4 8 32
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Let @=sinx.

d—ezcosx:dezcosxdx
dx

je3X cos xdx = Je”d(sin X)
Iesx cos xdx = e** sin x—jsin xd(e®)

Iesx cos xdx = e*sin x — jSSin xe>*dx

Let o =cosX.
d_a =—sin X = da = —sin xdx
dx

je” cos xdx =e* sin x + I3e3xd(cos X)
.[ e¥ cos xdx = e* sin x +3e* cos x — j cos xd(3e*)
I e¥ cos xdx = e*sin x +3e* cos x — j 9e** cos xdx

10J' e>* cos xdx = €** sin x +3e* cos x + C

” 1 ) ,r
I e** cos xdx = —[e3X sin x +3e* cos x]
0 10 0
37T A2 3z
. 11| (e**sinz+3e”” cosx
IO e cosxdx = — ( )

10| —(€*@ sin0+3e* cos0)

r 6% Cos xaX = (—3e% -3)
0 10

re?’x C0S XX = — (€* +1)
0 10
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(M1) for valid approach

(A2) for correct working

(M1) for valid approach

(AL) for correct working
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1.

(a)

(b)

1
fx)= (X+2)(x—4)
Let L = A + , Where A and
(x+2)(x—4) x+2 x-4

B are constants.

1 _ Ax=4) N B(x+2)
(x+2)(x=4) (x+2)(x=4) (x+2)(x-4)

1 _ Ax—-4A+Bx+2B
(x+2)(x—4)  (x+2)(x—4)
1=(A+B)x+(-4A+2B)
0=A+B
B=-A
1=—4A+?2B
1=—4A+2(-A)
1=-6A
P

6

()
6
g1
6

) 1 _ 1 N 1
T (x+2)(x—4)  6(x+2) 6(x—4)

1 1
If(x)dxzj(_s(mz)+6(x—4)jdx

1 1
jf(x)dxz—gln(x+2)+6|n(x—4)+c
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(@)

(b)

3

f(x)=
) X(x—5)
Let 3 Eé+ B ,Where A and B are
X(x—=5) x x-5
constants.

3 :A(X—5)+ Bx
X(x=5) x(x-=5) x(x-5)

3  AX-5A+Bx
x(x—5)= X(x—5)

3=(A+B)x-5A
0=A+B
B=-A
3=-5A
A=_3
5
B=-(—§j
5
B=>
5
3 3 3

x(x—5): 5X  5(x—5)

1 uf 3 3
L f(t)olt:j6 (—§+5(t_5)]dt

11

9 3, . 3
L f(t)dt={—glnt+gln(t—5)}

6

[ f = (—glnll+gln(ll—5)j
3. 3
—(—g In 6+§ In(6—5)j

j“f(t)dt=—§|n11+§|n6+§|n6—§|n1
: 5 5 5 5

[ f@dt=—>In11+ 216
; 5 5
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(a)

(b)

(©)

X=-2, x=-1

B X+4
 (x+2)(x+1)
x+4 A N
(x+2)(x+1) x+2 x+1
B are constants.
x+4  _ Ax+) N B(x+2)
(X+2)(x+1) (x+2)(x+1) (x+2)(x+1)
X+4  Ax+A+Bx+2B
(x+2)(x+1)= (Xx+2)(x+1)
X+4=(A+B)x+(A+2B)
1=A+B
B=1-A
4=A+2B
LA4=A+2(1-A)

f(x)

, Wwhere A and

©B=1-(-2)

L x+4 2 3
C(x+2)(x+1) x+2 x+1

5 5 2 3
L f (x)dx = L [—m+x—ﬂjdx
[ f()dx=[-2In(x+2) +3In(x+1);

[ f(x)dx=(-2In(5+2) +3In(5 +1))
_(=2In(4+2) + 3In(4 +1)
[, f(X)dx=-2In7+3In6+2In6-3In5

[} f(X)dx=-2In7+5In6-3In5
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(a)

(b)

(©)

Let = +
(x+5)(x-3) x+5 x-3

0
1-2x
T = e 3
1-2x A

, where A and

B are constants.
1-2x = _ A(X-3) N B(x+5)
(x+5)(x-=3) (x+5)(x-3) (x+5)(x-3)
1-2x ~ Ax-3A+Bx+5B
(x+5)(x=3)  (x+5)(x—3)
1-2x=(A+B)x+(—-3A+5B)

2-A+B
B=-—2-A
1=-3A+5B
~1=-3A+5(-2—A)
1=-3A-10-5A
11=-8A
A=

8

()
8

B=—>

8

1-2x 11 5

C(X4B)(x—3)  8(x+5) 8(x—3)

12 12 11 5
J, Toode=], (_8(x+5)_8(x—3)JdX

12

12 11 5
L f(x)dx:{—Eln(x+5)—§ln(x—3)}

[ f (0dx= (—%1 In(L2+5) —gln(12—3)j
11 5
_(_E In(4-+5)-> In(4—3)j

rzf(x)dx=—1—1In17—§ln9+1—1ln9+§In1
1 8 g8 8 '8

Ilzf(x)dx=—1—1ln17+§ln9
s 8 4
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1. X =10sec@d

dd—z =10secHtan @ = dx =10secHtan d &

secl = X
10

0= arCSGCi
10

) 1 10secHtan 6d6
I dx:j
J 2_100 10sec O+/100sec? @100
J- _,[ tan @
«/ ~100 10tan6?
de
v /7
1
=—<9+C
J.xx/x -100
I =iarcsec—+C
xx/x —-100 10
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N

b3 1 T
1 dx=—
2 1-% k
Let x=sindg.

%:cosezdx:cosede
do

X

z 1
. 4
‘[Z \J1-sin? 6

N

X=—
2

:1:>Q9Zarcsin
2

. T
:>t9:arcsm7:

N

N
oy

-cos&dé?:”
k

4
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(M1) for substitution

(A2) for correct working
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(a) —Xx* —2X+8=—(x*+2x-8)
—X? —2X+8=—(X*+2x+1-9)
—X* —2X+8=9—(x*+2x+1)
—X* —2X+8=9—(x+1)?

W2

O [ s :

d -
218 I3[1«b (X+1)?

Let x+1=3sind.

x=3sinfd-1
%=30039:dx=3c059d0
do
x:i—l _sintN2_7
2 4
x:—%—lze sml{—gjz—%
I’a‘fl dx— I 3cosé
,3f —2x+8 ”\ig 9sin® 6
kNA z
I**;dx:‘[f 3030 4y
X2 —2x+8 -4 3cos @
f T
IZ}* L dx=[+do
— —x*—2x+8 "4
32, 1 n
2. ————dx=[0]*,
—%—1 —x*—2x+8 | ]‘Z
3‘/571 1 dX—” ( ﬁj
Wil xi-ox+8 4\ 4
5
%_l 1 dX:Z
2 —X°—2x+8 2
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(M1) for valid approach
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(@)

(b)

X? +8x+20=x>+8x+16+4
X* +8x+20=(x+4)*+4

-2 1 -2 1

f ﬁdXZI e e OX
-4 (x°+8x+20) 4 ((x+4) +4)
Let x+4=2tan@.

Xx=2tanf-4

dx

—— =2sec’ @ = dx =2sec’ 6do
dé

x:—2:>6?:arctan1:%

X=-4=0=arctan0=0
_Ifz J- 2sec’ 0

-4 (x? +8x+20) (4tan 6 +4)?
IZ dx = Zsec 0 4o
- (x? +8x+20) 0 16sec 0
j N — dx=_[11c0520d6?
-4 (x +8x+20) 0
IZ : dx — 1 1+cos 26 40
-4 (x +8x+20) 08 2
Iz =ijz(1+00520)d6'
-4 (x? +8x+20) 1670

Ifz%d {6@ smze}
< (X +8x+207% 16| 2 )

2 1
[
-4 (x°+8x+20)

=i Z‘FlSinZ -t 0+lsm2(0)
16\ 4 2 4 16 2

2 1 r 1
SV
-4 (x* +8x+20) 64 32
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(M1) for valid approach
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