Chapter 13 Solution

The area of R

:E f (x)dx

1
= I 2 wcosec? xdx
6

Let u=rxXx.

d—u=7Z':>dU=7Z'dX

1 V4
E f (x)dx = '[ 2 cosec’udu
6 6

E f (x)dx =[~cotu]

olynNy

2 —_cot”®—
j& f(X)dx = cot2
J2 1 00ax =0 (~B)

Lﬁ f (x)dx=+/3

SE Production Limited

(A1) for correct approach

(M1) for substitution

(A2) for correct working

Al

Al
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2.

The area of R

= L f (x)dx

= LEA In xdx

=[] - [ xd(nx)
et e 1

=[xInx]; —L x-;dx

=[xIn x]id —11841dx

[’ [

=¢'Ine* —1In1—(e* -1)

=4e* —e*+1
=3¢ +1

SE Production Limited

(A1) for correct approach

(A2) for correct working

(M1) for valid approach

Al

Al
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jf f(x)dx=2-+2

J'\/‘;— 2x cot x2cosecx?dx = 2 —/2
s

Let u=x>.
du — =2X = du = 2xdx
dx

2

o)

J'f cotucosecudu = 2—+/2
G

[cosecu] =2-+/2

K
6

—coseck (cosec j 2— f

—cosec——( 2)=2— J2

cosecpzx/i

.'.sinzzi
k2 2

T _72'

K 4

k=4

k=2 or k=-2 (Rejected)

SE Production Limited

(M1) for setting equation

(M1) for substitution

(AZ2) for correct working

Al

(A1) for correct approach

Al
[7]



[ f(0dx=e?(2e-1)
k

L xe*dx = e*(2e —1)

Let &=¢".

do

— =e*=d@=¢e"dx
dx

Lk xe*dx = Lk xd(e”)
[00E) ] - jzkede _e?(2e-1)
[xeX]Z —[eX]Z =e’(2e-1)

ke —2e* — (e —e?) =2e% —¢°
(k—1)e* —e? =2¢% —¢°

(k —De* =2¢°
k=3

SE Production Limited

(M1) for setting equation

(M1) for valid approach

(A2) for correct working

Al

Al

[6]



1. The volume of the solid generated
24
:Izgﬁyzdx
3
5z T T
= jzg ﬂcot(x——jcosec(x——jdx
5 2 2
Let u=x-2.
2
d—u=1:du=dx
dx
57 St 7 &
X=—=U=—-"==
6 6 2 3
x=2F _ % 7 7
3 3 2 6

57

/4

o8 ZyPdx = j3 7 cot ucosecudu
3

57

Jg wy?dx =[-rcosecu]

3
5z
6
2z
3

57

6
2z

3
5z

Ja2

3

(2]

z
6

SIEXSIE]

yldx = —;zcosec% - (—ECOSEC %J

y?dx

ydx

2\/3_%

= NOT o
3

_23-\B3)x
3

SE Production Limited

(A1) for correct approach

(M1) for substitution

(A2) for correct working

Al

Al
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y=In%x-In%r

y:Inzi/X
T
1

e =X
V4
X =me™

The volume of the solid generated

2 2
=], 7x dy

[ 2 2ny
_IO ze”™dy
Let u=2zy.

d—u:27r:>%du=7zdy

dy
y =27 =u=27(27)=4r"
y=0=u=27(0)=0

. 2 2 _47r2£u
s 7zxdy_J.0 2edu

2 2 _ T _u
. ﬂxdy—{ze}

2z

47?

0

axidy = Zetrt g0
2 2

2z 2 _z 4”2_
jo Xy = (e 1)

SE Production Limited

(M1) for valid approach

Al

(A1) for correct approach

(M1) for substitution

(AZ2) for correct working

Al

Al
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2 2

X y
EANS S |
9a? 4a’

y _X
4a° 9a’

4

2 _g92 _2y2
y 9
When y =0,

X2

—+0=1

9a

x* =9a°

X=-3a or Xx=3a

The volume of the rugby model

:J-3a 7z-y2 X
_I (4a ——X jdx
- 3a
=7 4a2x—ﬂ(1x3J
i 913 a

r 3a
= 7| 4a’x— 4 x3
i 21 4,

= r(12a° —4a® +12a° — 4a®)
=167a’

_ (4a2 (3a) % (3a)3j _ (4a2 (~3a) ZiY (—3a)3D

SE Production Limited

Al

M1

Al

Al

Al

Al

AG
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hx+ry—-3hr=0
hx =3hr —ry

r
X=3r——
hy

The volume of the conical frustum

2h

_ 2
=], zX“dy

(gt 2d
_joﬁ r_ﬁy y

=r 9r2y—3—y +—

B 2
=7 9|’2y_6L[ly

= [9r2(2h)—3—:(2h)2 +

r2
3n?

= ﬂ(lSrzh —12r%h +g rzhj

26
=—nr

’h

(2h)3J—O]

SE Production Limited

Al

Al

M1

Al

M1

Al

Al

AG
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1. @

(b)

(©)

f(—x) = sec%(—x)

f(—x) = sec(—% xj
1

f(X)=—1
COS| ——X
)

F(x)= T

COS—X
4

1
f(=x) =sec=x
(=x) 2

f(=x) = f(x)

Thus, f isan even function.

(i) {x:0<x<2r7}

. 1
(i) y—sec4x
= x=secly
4
Ezcosly
X 4
1 1
arccos—=-—y
X 4
y=4arccos1

X

LX) = 4arccos1
X

SE Production Limited

M1A1

AG

[2]
M1

Al

AG

[2]
A2

(M1) for swapping variables

Al

Al
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(d)

f zsec? % xdx = 47 ({3 +1)

Let u=£x.

4
d—u=1:4du=dx
dx 4

1
X=a=>uU=-a
4

1 1
X=—nm=>U==(-7m)=—=7x
4 4

1
J‘_4£,, 4xsec’udu = 4z (x/3 +1)

4

1
J'_Z; sec?udu = /3 +1

4

1
[tan u]iil =3+1

4

1 1
tan—a—tan| ——x7 |=+43+1
4 ( 4 j W3

1
tanza—(—l):«/§+1

tan%a=\/§

1 4
—a=—
4 3

A

a=—
3

SE Production Limited

(A1) for correct approach

(M1) for substitution

(A2) for correct working

Al

Al

M1

Al
[8]
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1

(a) f(-X) = —=
'aZ _(_X)Z
1
R
f(—x) = f(x)
Thus, f isan even function.
(b) (i) {x:0<x<a}
.. 1
(ii) y= =
1
= X= 2 2
a -y
1
X’ = a?—y?
1
a?— yz _ 7
yZ — aZ _X_12
1
y=,la’ v
(1) =, fa? - =
X

(© The area of R

o
=12 dx
,@a 2 _x2

B

x 2"

=| arcsin—
a|\B,
2

=arcsin g —arcsin (—?)

SE Production Limited

M1

Al

AG

[2]
A2

(M1) for swapping variables

Al

Al

[5]

(A1) for correct approach

Al

(M1) for substitution

Al

Al
[5]
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(d)

The volume of the solid generated

Let x=asinég.

% =acosd = dx=acosgd@

do
X=ﬁa:>sin9:ﬁ:>9:£
2 2 4
X=—£a:>sim9:—£:>0=—£
2 2 4

ﬁa 9 z 1
J._zﬁaﬂ.y dX:ﬂ'Ij‘zm.acosedg
2 4

N P

Ta = acosd

2 gyPdx=r7|4 ———"—
IJja Y I—jaﬁ(l-sinzg)
N p

La 2 acosd

2 ryldx =7 |4 —"d@
I_fa y IZ a’cos® 0

1
acosd

dé

2 z
J.g; ryldx = 7Z'J.Zﬁ
e, -z

2, P
Izﬁ nyzdx=—j4ﬁseced9
a a’'-

&z 1

'f_?j;;anyzdx = %[In [sec6+tan 6] ]*

V4
1
—TT
4

In

1 1
sec—7r+tanz7r

sec| ——rx |+tan| ——rx
4 4

2,
[ % zy*dx==(n(2 +D)-In(v2 -1))
-5 a

N
2, g
jfﬁaﬂy dx=—
2 —In

2+1

V21

N2
2 vy =2
J._ﬁaﬂy dx = aIn

2

SE Production Limited
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Al

M1

Al

Al

M1

Al

A2

Al
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r e (2412 +1)
Lﬁaﬁy dx = . In (\/5—1)(\/5+1)

2

Z,
J. \2/5 ﬁyZdX:ZmL\EH
-5 a 2-1

N

[% zy'dx="In(3+242)
-5 a

SE Production Limited

M1

Al

AG
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(a)

(b)

(©)

If f(a)="f(b),

2.33=2.3

3F=3

a=b

Thus, f is a one-to-one function.

y=2-3"
=x=2.3

2 _qy
2

y—logi
)

170 =log, ~
(x) =log, -

f'(x)=2-3"In3
2-3*-0
a-0
2.3
a

f'(a) =

~.2-3In3=

InB:l
a

1
a=—
In3
The equation of L:
1
2303
S
In3

1
y:LZIn3-3'“3jx

(x=0)

SE Production Limited

M1

R1
AG

[2]

(M1) for swapping variables

Al

[2]
(A1) for correct approach

(M1) for setting equation

(A1) for substitution

Al

Al

Al

[6]
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(d) The volume of the solid generated

2
1 1 1
:J"(:"37r(2-3x)2dX_J-0'”37r[[2In3-3'“3Jx} dx M1A1
1 2
:ﬂj()'n3(4-9x—4(|n3)2-3'”3X2]dX Al
_ 1
.OX 2 In3
= 4-9 —ﬂ(ln3)2-3'“3x3 Al
i In9 3 o
1 ) 3
.QIn3 £ .q0
o 30 Ay g L) (A9,
In9 3 In3 In9
1 2
.QIn3 .12In3
. 4.9 _4 3 B 4 M1
In9 3In3 In9
1 1
_ 4o 40w 4
In9 3In3 In9
1 1
.QIn3 .QIn3
. 4.9 _4 9 B 4 Al
2In3  3In3 2In3
1 S
. 12-9'”3_8-9'“3_ 12
6In3 6In3 6In3
1 1
.Qin3 _Q.qIn3 _
. 12-9 8-9 12 M1
6In3
1
.QIn3 _
_ |29 12 M1
6In3
1
4(9'”3—3)
=7
6In3
1
27[[9'“3—3]
_ AG

[8]
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(a)

(b)

(©

If f(a)=f(b),
klog,a=klog,b
log,a=1og, b
a=b

Thus, f is a one-to-one function.

y =klog, x
=x=klog, y
X
E= |ng y
y =2
() =2k
i:ZT
32

5
2% =2+
5-_2

k
k=1

SE Production Limited

M1

Al
AG

[2]

(M1) for swapping variables

Al

[2]
(M1) for setting equation
Al

[2]
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(d)

(€)

0=log, x
x=1
The area of R

= Lez log, xdx

o2
1

2
bzxdx:e +1
0 In2

> T 41
[Inzl_ In2
2> 2° e+l
N2 2 In2
2" -1=¢e’+1
2" =e? 42
b =log,(e* +2)

SE Production Limited

(A1) for correct value

(A1) for correct approach

Al

(A2) for correct working

(M1) for valid approach

Al

Al

Al

[9]
M1AL

Al

Al

AG
[4]
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1.

(a)

(b)

(©)

log, y° +log, x = log, 162

log, ¥ +29: X _jog, 1642
log, 2

log, x
log, y® + 18

3
log, y° +3log, x = log, 16+/2
log, y° +log, X® =log, 162
log, y°x¢ =log, 162
L YE =162
yx =242
x=242y"

=log, 16+/2

LC 22y dy =22
o] -2

2J2Inc-2\2In1=22
22Inc=2\2

Inc=1

c=e¢e

[t -ady = [ (F ()~ (yay

[t -y =["2f (y)ay

[ (F -9y =222y ey

[ (f(-gmdy=[4v2iny]"

[+ -a(y)dy =42In2a 42 Ine
2a

Ija(f (y)—g(y))dy =42 In==

o

fja(f(y)—g(y))dy =4J21In2

SE Production Limited

(A1) for correct formula

(A1) for correct value

(M1) for valid approach
(A1) for correct approach
(A1) for correct formula
M1

Al
[7]
M1AL

Al

Al
M1
AG

[5]
Al

M1

Al

Al

AG
[4]
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(d)

[ (f () -9(y)dy

=j125 (F(y) -gdy+ [ (F(y)-a(y)dy

500

() -g()dy+ Looo(f(y) g(y))dy

Lm( (y) - g(y))dy + Looo(f(y) a(y))dy

2(125)
125

500
J- 2(2000)
2000

=6(44/21n2)
=2421In2

(f(y)- g(y))dy+I (£(y) - g(y)dy

250

j“ " (F ) - gy + [ (£ (y) - a(y)dy
(F) - g(yNdy+ [ (F(y)-g(y)dy

SE Production Limited

(A1) for correct approach

(M1) for valid approach

Al

Al
[4]
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(a)

(b)

fF(x)=9(x)
4e2x — 4ex+2
e2x — ex+2

ex — e2

X=2

f (2) = 4e*®
f(2)=4e’

Thus, the required coordinates are (2, 4e*).

The area of R
= (900~ f (¥)ax

= [ (4 — 4e™)x

— 4ex+2_ie2x ?
2 0

_ [4ex+2 _ 2e2x 2
0

_ (4e2+2 _ 2e2(2)) _ (4e0+2 _ 2e2(0))

= (4e* —2e")—(4e*-2)
=2e"—4e*+2
=2((e*)* —2e* +1)
=2(e* -1)?
=2((e+D)(e—-1)?
=2(e+1)°(e-1)>°

SE Production Limited

(M1) for setting equation

(A1) for correct approach
(A1) for correct value
(M1) for substitution

Al

Al

M1

M1
Al

Al
M1
AG

[5]

[7]

20



(©)

(d)

f'(x) = 4(e™)(2)
f'(x) =8>
f"(x) =8(e™)(2)
f"(x) =166
g'(x) = 4e™*?
g'(x) = 4e**
f"(x)=9"(x)
166 = 4e**2
4e2x — ex+2

4e* — @2

e =%
4

e2
Xx=In—
4

N D

x=Ine’—In4
a=2-In4

PQ=|f(2-In4)—g(2-In4)
PQ _ ‘482(2—In4) _4e2—ln4+2

PQ _ ‘4e4—2In4 _4e4—ln4

PQ= ‘484—2In4(l_eln4)‘

4e* .
PQ= a1 (1_e| 4)

4e*
PQ= 16 - 4)‘

e4
PQ= " (—3)‘

PQ="¢"

SE Production Limited

Al

Al

M1

Al

Al

AG
[5]
(M1) for valid approach

(A1) for correct approach

(A1) for correct approach

Al
[4]
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(a)

(i)

(i)

f(x)=9(x)

c.SinzrxX =sin 27X

Sin zrX = 2SiN X oS X
sinzzx—2sin zxcos zx =0
sinzx(1—2cos zx) =0

] 1
sinzx=0 or comx:z

T
ax=0, 7Xx=7m or 7[X=§

X =0 (Rejected), x=1 (Rejected) or x = %

==
3

The area of the region

= [:(f (0~ g(x))dx

= [ (sin zx—sin 27x)clx
3

{ : ; T
=| ——CO0S X +— COS 27X
T 27 1

1 1 1
cosrz| = |[+—cos2rx| =
(3) 2r L?Jj

1,1,1,1
T 2 2% Arx
4 2 2 1
—_—t
A7z Ar 4Arn Arx

SE Production Limited

(M1) for setting equation
(A1) for substitution

(A1) for factorization

Al

Al

Al

Al

M1

Al

M1

AG

[10]
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(b)

(©)

The coordinates of Q are Gl}

s.asin ﬁ(ij =1
4

ﬁazl
2

a=+2

f(x)>g(x)

s.asinzrx >sin2zx
asin zzx > 2sin zxcos X
a> 2CcoS X

O<x<1

O<zmx<rm
—l<coszx<1
S.2C0STX< 2

Thus, the least possible value of a is 2.

SE Production Limited

(A1) for correct values

(M1) for substitution

Al

Al
[4]

(M1) for setting inequality

(A1) for correct approach

(Al) for correct values

Al
[4]
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(a)

(i)

(i)

f(x)=9(x)
..COS2ry =cosry

2cos’ 7y —1=cosrzy
2cos’ 7y —coszy—1=0
(2cosry+1)(coszy—1)=0

1

cosry = ~3 or coszy=1
Ty = 2z or zy=0

3

2 :

y= 3 or y=0 (Rejected)

2
Lr==

3
The area of the region

= [2(a(y) - f(y)dy

2
= E (cos ry —cos 27y)dy

oy
=|—sinzry——sin2xy
2 0

T T

—[lsin 7(0) —isin 27r(0)j
T 272'

8 a01)-

“2r 4n

23, V3

dr  Arx

3B

A

SE Production Limited

M1
Al

Al
Al

Al

AG

Al

Al

M1

Al

M1

AG

[10]
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(b)

(©)

acosZﬁ(%ng
B

1

~a

2 2
a=4/3

f(x)=9(x)

..acos2ry =cosxy
a(2cos® ry —1) =cos ry
2acos’ 7y —a=Ccosry

2acos’ ry—coszry—a=0

~(-1) +4/(-1)? - 4(2a)(-a)

coszy =

2(2a)
1++/1+8a*
cosrgy=—"——
4a
2
cos ry = T VL+8a Vi+8a®
4a
’ 2
coszy = 1-vi+8a” (Rejected)
4a
2
4a
2
T 4a

SE Production Limited

(M1) for substitution

Al

Al
[3]

M1
Al

Al

M1Al

Al

M1

AG

[7]
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1 (a)
(b)
2. @
(b)

g(x) =In(x=7)*
g(x) =3In(x-7)
g(x)=3f(x-7)
S p=7,09=3

The volume generated
10
= [, 7(g(x))*dx

= [ 2(in(x~7)*)dx

=16.19380939
=16.2

g(x)=2"

1
g(x)=8% —5+5

g(x) = f(%x)+5

1
. p==.q=5
p 3 q

The volume generated
= [ #(g(x))dx
= jo”z(?)de

=174.2244533
=174

SE Production Limited

(M1) for valid approach
(M1) for valid approach
A2

[4]
(A1) for correct approach
Al

[2]
(M1) for valid approach
(M1) for valid approach
A2

[4]
(A1) for correct approach
Al

[2]
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y =secz(0)
y=1
y =Sec X
1
 COS7X

1
COSTX =—
y

1
7TX = arccos —
y

1 1
X =—arccos —
4 y

The volume generated

2
= j [ arccos — de
=0.5007292734
=0.501

When x=0,
y =e*©
y=1
y:e4x
Iny=4x
x=£|ny

4

The volume generated

ffon]

=0.1410343072
=0.141

SE Production Limited

(A1) for correct value

(M1) for valid approach

(M1) for valid approach

Al

(Al) for correct approach

Al
[6]

(A1) for correct value

(M1) for valid approach

Al

(A1) for correct approach

Al
[5]

27



1.

0=e-1

1=e*

2x=0

x=0

x+y—-e*-2=0

y=—x+e"+2

e —1=—x+e°+2

e —1=e°—(x-2)

2X=6

X=3

x+0-e*-2=0

x=e°+2

The area of R

:r(ezx —1)dx+fee+2 (—x+e° +2)dx
0 3

=81172.68131
=381200

SE Production Limited

(A1) for correct value

(A1) for correct approach
(M1) for setting equation

(A1) for correct value

(A1) for correct value

Al

Al

[7]
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0=2Inx
Inx=0
x=1
Ax+e’y—8e* =0
e’y =8e” —4x

4
y:8—e—2X

2Inx=8—i2x
e

2Inx+i2x—8:0
e

By considering the graph of y=2Inx +i2 X—8,
e

X =7.3890561.
4x+¢e°(0)—8e* =0

4x = 8e?

X = 2¢?

The volume of the solid

I7.3890561
A

7.3890561

=284.3793169
=284

2 2
7(2In x)zdx+Ize 72'(8—i2Xj dx
e

SE Production Limited

(A1) for correct value

(A1) for correct approach

(M1) for setting equation

(A1) for correct value

(A1) for correct value

Al

Al
[7]
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y=5"

logs y =—x

x=-log, y (Al) for correct approach
y=5"

y=1 (A1) for correct value

y =25X+75

y—75=25x

X= Zis y-3 (A1) for correct approach
—log; y=2i5y—3 (M1) for setting equation

1
—y-3+log, y=0
o5 ) Js Y

By considering the graph of x = % y—3+log.y,

y=25. (A1) for correct value
y =25(0)+75
y=75 (A) for correct value
The area of R
25 s 1
=~ (~log, y)ydy-[ (g y—sjdy Al
=85.08796157
=851 Al

[8]

SE Production Limited



1
=—x+1
y 2

2y =X+2

X=2y—-2 (A1) for correct approach
1

y= 5 (0)+1

y=1 (A1) for correct value

y=(x—4)*+3

y—3=(x—4)°

X—4=,/y-3 or x—4=—J]y-3

X=4+ \/yTS (Rejected) or x=4- \/yTS (A1) for correct approach

2y—2=4—\/yT3 (M1) for setting equation

2y-6=—y-3

(2y-6)°*=y-3

4y* —24y+36=y-3

4y* —25y+39=0 (AL) for correct approach

(y-3)(4y-13)=0

y=3o0ry= % (Rejected) (A1) for correct value

y=(0-4)+3

y=19 (A1) for correct value

The volume of the solid

= [(72y-27dy+ [ (4-\Jy—3)*dy Al

=167.551608

=168 Al

[9]

SE Production Limited 31



(b)

(©)

(d)

(€)

The initial velocity
=v(0)
=(12-1.5(0))°
=1728 ms™

v(t) =3.375
(12-1.5t)° =3.375
12-15t=15

-1.5t=-10.5
t=7

The total distance travelled
11
= [ v)|dt
11
= L |(12-1.5t)° dt
=69.1875m

at) =v'(t)
a(t) =3(12-1.5t)°(-1.5)
a(t) = —4.5(12 —1.5t)>

v(t) <a(t)

(12-1.5t)° < —4.5(12—1.5t)?

(12-1.5t)° +4.5(12-1.5t)> <0

By considering the graph of
y=(12-15t)°+4.5(12-1.5t)%, 11<t<16.

SE Production Limited

(M1) for valid approach

Al

[2]
(M1) for setting equation

(A1) for correct approach

Al
[3]

(M1) for valid approach

(Al) for substitution

Al

[3]
M1

A2
AG
[3]

(M1) for setting inequality

Al
[2]
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()

a(t) = —4.5(12—1.5t)>

dv

dv ds

~— =-4.5(12-1.5t)?
ot ( )

—.— =-45(12-1.5t)°

ds dt
y

(12 -1.5t)°
& ( )

dv_ 4.5(12-15t)°
ds (12-1.5t)°

dvv. 45

—=- s
ds 12-1.5t

—4.5(12 —1.5t)?

-1

SE Production Limited

Al

M1

Al

AG
[3]
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(a)

(b)

(©

v(t) = 0.01
—1+1In|2+cost|=0.01
In|2+cost|=1.01

2+cost =e"™

cost=e"% -2
t =0.7293600469
t=0.729

[v(t)] <0.05
|[~1+1n|2+cost| < 0.05

|[~1+1n|2+cost|-0.05<0

By considering the graph of
y =|~1+In|2+cost|-0.05,

0.540112 <t <0.945041.
..0.540 <1 <0.945

The total distance travelled
1
= [ [vldt

1
:j ‘—1+ In|2+cost”dt
0

=0.0580494843 m
=0.0580 m

SE Production Limited

(M1) for setting equation

(A1) for correct approach

Al
[3]

(M1) for setting inequality

(M1) for valid approach
Al

[3]

(M1) for valid approach

(A1) for substitution

Al
[3]
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(d)

(€)

a(t) =Vv'(t)

a(t)=0+
® (2+cost

sint
2+cost
v(t)=0

—1+In|2+cost|=0

](—sint)

a(t)=-

By considering the graph of y =-1+In|2+cost]|,

t =0.7694667 .

The required acceleration

=a(0.7694667)
sin0.7694667

 2+050.7694667
— _0.2559529603

=—-0.256 ms >

1
v(t)-a(t) <

(—1+In|2+cost])| — sint j<E
2+cost) 2
(—1+In|2+cost))| - sint j—£<0
2+cost) 2
(—1+In|2+cost|) sint_ 1,100
2+cost) 2
By considering the graph of
sint 1
=(-1+In|2+cost +=,
y=( | |)(2+costj 2
t>0.9118124.
~.0912<t<1

SE Production Limited

(M1) for valid approach

(A1) for chain rule

Al

(A1) for correct value

(M1) for substitution

Al

[6]
(M1) for setting inequality
(M1) for valid approach
Al

[3]
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(a)

When 0<t <1,

s(t) :J.—%tdt

1.
s(t)_—z—ot +C
s(0)=1
ol e
..—2—0(0) +C=1
Cc=1
s(l):—i(1)2+1

20

19
s() =—
@ 20
When 1<t <3,
1., 1
s(t)=|| —t°—=t |dt
=[5 5!

s(t) e teip
30 10

19
s() =—
@ 20

19

1 1
—M0)-=@0°+D
30() 10() 20

_61
60

5(3) = 3—10<3)3 —% (32 +

61
s(3)=—
©) &0

D

61
60

ss(t) ==t ——t2+—o 1<t<3

SE Production Limited

(M1) for valid approach

(A1) for correct value

(A1) for correct value

(M1) for valid approach

(A1) for correct value

(A1) for correct value

Al

[7]
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(b)

(©)

s(t)=1
Atp le, 0y
30 10 60
L le,l g
30 10 60
. 1 1
By considering the graph of y=—t3——t
y g grap y 30 10
t =2.9422419.
St=0o0rt=294
1
-—@1 0<t<1
10()
a(t) = i(2'[)—1(1) 1<t<3
10 5 B
0 otherwise
L o<«
10
a(t) = 1ol gcies
5 5
0 otherwise
3
a(t) < —
(t) 10
1. 1 3
_t__<_
5 5 10
1t<1
5 2
t<E
2
0<t<—

SE Production Limited

(M1) for setting equation
1

60
(M1) for valid approach
Al

[3]

(M1) for valid approach

(A1) for correct values

(M1) for setting inequality

Al

[4]
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(d)

VERERCIES

10 5
10v=t*>—-2t
10v+1=t2-2t+1

10v+1= (t—1)?

t—1=+10v+1

t:1+\f10v+1

dt 1

—=0+4| ——— (10

dv (2\/10v+1j( )
dt 5

So—= for 1<t <3.
dv  10v+1

SE Production Limited

Al

Al

M1A1l

AG

[4]
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(@)

(b)

v(t) = [a(t)dt
v(t) = j 38In3x 33 gt

3—0.38’(
v(t)=38In3| — [+C
—-0.38In3

v(t) =-100x 3% +C

0=-100x37°%®" +C
0=-100+C
C=100

s(t) = j v(t)dt
s(t) = j (—100x 37°% +-100)dt

370.38t
s(t) =—-100] ———— |+100t + D
—0.38In3
s(t) = 5000 3%% 1100t +D
19In3
2000 _ 5000 50300, 100(0) + D
19In3 19In3
5000 5000
= +D
19In3 19In3
D=0
L s(t) = 5000 3703 1100t
19In3
(1) = 5000 (30_3& ,19In3 tj
19In3 50
5000
s(t) = ——— (3% +(0.38In3)t
(t) 1913 ( ( )t)
s'(t)=a(t)
v(t) =a(t)

~100x 3% +100=38In3x 3>
(38In3+100)x3°%® —100=0
By considering the graph of

y = (38In3+100)x3°%® 100, t =0.8356846.

-.1=0.836

SE Production Limited

M1

Al

Al
M1

M1

Al

Al

M1

Al

AG
[°]

(M1) for setting equation

(M1) for valid approach
Al
[3]

39



(©)

(d)

The total distance travelled
10
= |, v|dt

_ ISO\—100><3-°-38‘ +100|dt

=384.1164218 m
=384m

v=-100x37%¥"1+100
v =100(1—3°%")
0.0y =130

3%%¥ =1-0.0v
av =38In3x 3%
dt

% =38In3(1—0.01v)

&V _3ging( 100V
dt 100

_dt 50
“dv 19In3(100-V)

SE Production Limited

(M1) for valid approach

(A1) for substitution

Al
[3]

Al
Al

M1

AG

[3]
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