<C4> INTEGRATION Answers - Worksheet P
1 a when y=3, x=1
aea 0<x<1=3x1=1
area 1 <x<3= _[; % dx

=[In|x|]f
3
=In3—|n§:ln§:In9
total area=1+1n9
b volume 0<x< % =volume of cylinder

=7c><32><% =3

3
volume 1 <x33=7:I1 (1)2 dx
3 X

=n j f X2 dx =n[-x13
=n[-3 - (-3)] =4n

total volume=3n+ &n =1

2 a X 0 05 1 15 2 25 3 3.5 4
xsec(ix) 0 0507 1058 1709 2545 3718 5552 8901 17.004

i =1 x2x[0+17.004 + 2(2.545)] = 22.1 (3f)
i =1 x1x[0+17.004 +2(1.058 + 2.545 + 5,552)] = 17.7 (3sf)

iii ~ 1x0.5%[0 + 17.004 + 2(0.507 + 1.058 + 1.709 + 2.545 + 3.718 + 5,552 + 8.901)] = 16.2 (3<)

b eg. havingtheinterval width leadsto the estimate reducing by 4.4, then 1.5
further halving might lead to reductions of approximately 0.5and 0.2so | =15.5

3 a —(:j—f =ko 4  a sin*x=(sin’x)?
% do = [ —k dt = [ (1- cos 2x)]
In |6l =—kt+c = 1(1-2cos 2x + cos’ 2x)
@ =e =g xe" =1 - Llcos2x+ L[1(1+ cos4x)
. 0 =Ae" =3 — lcos2x+ £ cos4x
t=0,6=25-10=15 . p=2,q=-1,r=1
. A=15 b = joz (2 - Lcos2x+ Lcos4x) dx
- 0 =15 =[Ex— 1sn2x+ Lsin4x§
b t=30,0 =20-10=10 =(2n-0+0)-(0-0+0)
. 10 =15 =3r

16
k= —3—10 In % =0.0135 (3sf)
c #=15-10=5
. 5= {5 001352
t=- 0.011352 In %

= 81.3 minutes (3sf)
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C4 INTEGRATION
3 = = - = %: U
5 Iy dy—jxdx 6 a x=e€ ..uInx,Olu e
2 _ 2+Inx _ 2+u
—iy?=1x+c [ 2 dx = (eu)zxe“ du
y2=k-x :I (2+u)e" du
1 u
= b x=¢€
y k —x?
y=+ when x=1 x=1= u=0
%:ki_l X=e = u=1
_ . € 2+Inx _r! _u
k=5 .jl - olx_j0 (2+u)e du
1 dv dw —u
.. = = —+ —_ =1 =— = = —
Y = v=2 u 1 L Cehw=-e

X=0 = cos2t=0 = tzﬁ

y=0=tant=0 = t=0

X=cos2t .. % =-2sn2t

shaded area = jf tantx (—2sin 2t) dt

4

Z— x4sntcost dt

_ J‘% sint
0 cost

= j% 4sin’t dt
0

=I§ (2—2cos2t) dt
=[2t—sin2t &
=(3-1D-(0-0
-1
i sinfA=1(1-cos2A)
i cos’ A= 1(1+cos2A)

[NIE]

sin’t _ 3(1-cos2t)

yzztanzt: =

Y=

cos’t  1(L+cos2t)

[En
x

BN

+

x

u
_ i1 1
=[-(2+u)e ]O+j0 e du

=[-2+ue-e';g
=(-3¢'-eh-(-2-1)
=3-4¢*

6-2x* _ A , B _ C
(x+D%(x+3)  (x+)? x+1 x+3

6 — 2 = A(x+ 3) + B(x + 1)(x + 3) + C(x + 1)

x=-1 = 4=2A = A=2

Xx=-3 = -12=4C = C=-3
coeffsx* = -2=B+C = B=1

b x=0=y=2
f() =2(x+ 1) 2+ (x+ 1) - 3(x+3)*
f/00)=—-4(x+ 1) — (x+1)?+3(x+3)7
A f(0)=—4-1+1=_1
Ly—-2=-8(x-0)

3y— 6=—14x

14x+3y=6

1
c = J. ( 2 > + i — i) dx
0 " (x+1) Xx+1  x+3

=[-2(x+ 1) +In|x+ 1] = 3In|x+3][]}

=(-1+In2-3In4)-(-2+0-3In3)
=1-5In2+3In3
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