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18. 0 1 2 3 4 (TREMAINING)

v(t)] O 20 | 50 | 30 10

4
ju(t) dt=%[ﬁrst+last+2(remaining)] (FLR)
0

=270+ F(@)+ 2 1D+ £(2)+ £(3)]]

=%{o+10+2(20+50+30]
= ={210]
2 4
= 105. f v(t) dt= 105,
0

4
J v(t) dt represents the distance travelled by the particle in the
0
first 4 seconds, that is, distance travelled by the particle in the first

4 seconds is 105 metres.
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14. Nlustrated is a ditch of width 12
metres with vertical banks. The
depth (in metres) is measured at 3
metre intervals across a cross-section
and the measurements recorded in

this table.
Distance fromA | 0 3 6 9 12
Depth 0-95{1:2511-70[1-05{0-85

(a) Calculate the area of this cross-section using Simpson’s Rule
with 5 function values.

(b) Assuming this cross-section is typical of the ditch, calculate the
volume of fill required for a 50 m section of the ditch.
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8. ST o T 1T T35 (TREMAINING)
v(¢)| 0 | 20 | 650 | 30 | 10
4
f v(2)dt= %[ﬁrst+last+ 2(remaining)] (FLR)
0
=27+ f(@+2[ D+ 72+ £(3)]]
=%[o+1o+2(20+5o+3o]
1
=31210] 4
=105. A f v(t) dt=105.
0

4 .
v(t) dt represents the distance travelled by the particle in the

0
first 4 seconds, that is, distance travelled by the particle in the first
4 seconds is 105 metres.

common
end - point
14 Y
) d 0 3 6 9 12
D 0-95 125 170 1.05 0-85°
- subinterval 1 -
— subint,ervalz_ -
(a) For first subinterval, 60 bk a+b_3
1 a+b =0 PED -
Al=E(b—a)[f(a)+f(b)+4f( D) J] f(a)=0-95,
=170
= 2(6-0)[0-95+ 1-70 + 4(1-26)] 1 '
8 FEALAREY
=17-65. 2 )
For 2nd subinterval, a=6, b=12,

1 atb_6+12 o
Ay=2(12-6)[ £(6)+ £ (12)+4(9)] o~ -9
L 6)[1-70+0+85+ 4(1-05 sla)=7(8)
=5(8)[1:70+0-85+4(1-05)] F(B)=£(12),
=6-75. a+b)

= f(9).
Area=17-65+6-75=14-4. f( 2 d

Cross-sectional area is 14.4 m2.

®)V=AxH
X A=144
=14-4x50 H =50
= 720. _

Volume of fill needed is 720 m3.

15. Four-function values allow for 3 subintervals with Trapezoidal Rule
1-2,2-3,3-4.

4
PutI= f xlog x d.
1
For subinterval 1, thenll=—:2l-(b—a)[f(a)+f(b)]

N 0|

2-D[r(D)+r(2)]

[0+1-39]
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13. 5 0 1 ) 3 4 (TREMAINING)
v(t)| © 20 | 50 | 30 10
‘ h
f v(t) dt =E[ﬁrst+last+2(remaining)] (FLR)
Jo

=27+ f(@+2 1D+ 72+ 7(3)]]

=-;-[o+1o+2(20+5o+3o]
= Z[210]
2 4
= 105. f v(t) dt=105.
0

4
v(t) dt represents the distance travelled by the particle in the

0
first 4 seconds, that is, distance travelled by the particle in the first
4 seconds is 105 metres. :
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4
13. Utilise the given table to evaluate J. v(¢) dt, using the Trapezoidal

Rule. 0
t 0 1 2 3 4

w0 0 | 20 |50 | 30 | 10 |

If t represents time in seconds and v(t) velocity in ms~! after ¢

4
seconds, describe a possible physical interpretation of J v(t)dt.
)
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14. Illustrated is a ditch of width 12
metres with vertical banks. The
depth (in metres) is measured at 3
metre intervals across a cross-section
and the measurements recorded in
this table.

Distance fromA | © 3 6 9 12
Depth 0-9511:2511-70}1-05(0-85

(a) Calculate the area of this cross-section using Simpson’s Rule
with 5 function values.

(b) Assuming this cross-section is typical of the ditch, calculate the
volume of fill required for a 50 m section of the ditch.
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15. This is a table of values for
J(x)==xlog, x. Use the
Trapezoidal Rule with all 4
function values given to calculate the approximate value of

4
f xlog, x dx.
1

x 1 2 3 4
S(x); © 1-39 [ 3:30 | 5:55
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B ST T T3 T T (TREMAINING)
(0| 0 |20 | 50 | 30 [ 10
4
f v(t)dt=%[ﬁrst+last+2(remaining)] (FLR)
0
=21 @+ s+2[ s+ s @+ 13
=5[0+10+2(20+50+30]
1
=E[210] )
=105, j v(t) dt=105.
0

4 .
v(t) dt represents the distance travelled by the particle in the

0
first 4 seconds, that is, distance travelled by the particle in the first
4 seconds is 105 metres.

common
end - point
14 y
' d 0 3 6 9 12
D 0'95 1-25 1-70 1:05 0:85
«— subinterval 1 -
“— subinterval 2 } -
(a) For first subinterval,
a+b @=0, b=6, %bz
Al——-(b a)[f(a)+f(b)+4f( )] f(a)=0-95,
=le-ofoos+1r0+00128)] |SD=1TO
6 A8l )-125
=7-65. 2 )
For 2nd subinterval, a=6, b=12,
1 a+b_6+12_o
Ay=5(12-6)[ £(6)+ £ (12)+4/(9)] 2 g %
1 70 J(a)= f(6),
= =(6)[1:70+0-85+ 4(1-05)] F(bY= £12),
=6-75.
f(“”’) £(9).
Area=7-65+6-75=14-4.
Cross-sectional area is 14.4 m2.
Mb)V=AxH
) —14>-<4x50 A=14-4
- H=50
= 720.

Volume of fill needed is 720 m3.

15. Four-function values allow for 3 subintervals with Trapezoidal Rule
1-2,2-3,3-4.

Putl= fxlogexdx
For subinterval 1, thenll-——(b a)[f(a)+ £ (b)]

=E(2—1)[f(1)+f(2)]

1
=[0+1-39]
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=0-695.
1 1
1,=5(8-2)[£(2)+£(8)]=3[1-39+3-30] = 2-345.
1 1
1,=5(4-3)[f(3)+ f(4)]=5[3-30+5-55] = 4-425.
Then I =0-695 +2:345+ 4425 = 7-465.
4
f xlog, x dx = 7-465,
0

OR alternate method. (TREMAINING)|
f(x)] 0 |1:39[3-30|656 h=2-1=1
T 1 1 1
F  REMAINING L (FLR)

J:f(x) dx= [ FIRST + LAST + 2( REMAINING)|
=%[f( D+ £(4)+2(£(2)+£(3))]
=5[0+5:55+2(1:39+3-30)]
=7-465.

4
. f xlog, x dx="7-465.
1




