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13. [ 0 1 2 3 4 (TREMAINING)
v(t)] O 20 50 30 10
4 h
f v(t) dt=E[ﬁrst+1ast+2(remaining)] (FLR)
0

=27+ 1)+ 2[ £+ 120+ £(3)]]

=%[0+10+2(20+5o+30]
= 2[210]
2 4
=105. f v(¢) dt=105.
]

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. Ilustrated 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| O 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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8. T35 Tz T3 T3 (TREMAINING)
w(¢)| 0 | 20 | 50 | 30 | 10
4
f v(t) dt =%[ﬁrst+]ast+ 2(remaining)) (FLR)
0
=El[f(0)+f(4)+2[f( D+£(2)+£(3)]]
=5[0+10+2(20+50+30]
1
=21210] 4
= 105. f v(t) dt = 105.
o

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

)
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 a=0, b=6, a—;—-llz.':!.
Ax-—(b a>[f(a)+f(b)+4f( J] f(a)=0-95,
=170
=-(6-0)[0-95+1-70+4(1-25)] f(®)=170,
6 P a+b —1.95
=17-65. 2 )
For 2nd subinterval, a=6, b=12,

1 a+b_6+12 9
Ay=2(12-6)[ (6)+ £(12) + 4£(9)] — =g —%
=5 (6)[1-70+0-85 + 4(1-05)] F(b)=£(12),

=6-75.

f(a-i-b) £(9).
Area=17-65+6-75=14-4.
Cross-sectional area is 14-4 m2.
bV=A
xH A=14-4
=14-4x50 | .-
= 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)+r(b)]

=E(2-1)[f(1)+f(2)]

— 1 .
=[0+1:39]
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13. : 0 1 o 3 4 (TREMAINING) I.
v(t)| 0 | 20 [ 50 | 30 | 10 |
4 h
f v(t) dt=-E[ﬁrst+last+2(remaining)] (FLR)
O

=17+ r@+2 7+ 12+ 73]

=-21-[0+1o+2(20+50+3o]
= 2[210]
o 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
18. Utilise the given table to evaluate J v(t) dt, using the Trapezoidal

Rule. 0
t 0 1 2 3 4

v(¢)] 0 | 20 | 50 | 30 | 10

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

4
seconds, describe a possible physical interpretation of j v(t) dt.
0
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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| 0 3 6 9 12 I
Depth 0-95/1-25]170]1-05}0-85

i
|
i|
(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
Sf(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
f(x)] © 1-3913-30 | 5-55
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4
10

13. 3

30

2
50

1
20

0
0

t
v(t)

4
j v(t)dt = —’;—[ first +last + 2(remaining)]
0

(TREMAINING)

(FLR)

=[r O+ s@+2l s+ 1@+ 53]

=%[o+ 10+ 2(20+50 + 30]

Lio10)
2 4

= 105.
. 0

4 seconds is 105 metres.

v(t) dt=105.

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

common
end - point
14 v
' d 0 3 6 9 12
D _0-95 1-25 1-70 1-05 0-85
« subinterval 1 -
“— subintervalz_ -
(a) For first subinterval, a+b
1 avh =0, b=6, ——=3.|
A1=E(b—a) f(a)+f(b)+4f(-—2—) f(a)=0'95, I|
=1(6-0)[0-96+1-70+ 4(1-25)] J(®)=1:70, |
8 A28 )=125 |
=17-65. 2 ) 7 ‘
For 2nd subinterval, a=6, b=12,
1 at+b_6+12 =9
Ay=2(12-6)[ £(6)+£(12)+4/(9)] 5 T3 -2
1 s 040 05 fla)=f(6),
=5 )[1:70+0-85+4(1-05)] F(b)=£(12), I
=6-75. a+b)
= £(9). !
Area=17-65+6-75=14-4. f( 2 4

Cross-sectional area is 14.-4 m2.

V=
® = ﬁfﬁso A=14-4
= H=50
=1720.

Volume of fill needed is 720 mS3.

15. Four-function values allow for 3 subintervals with Trapezoidal Rule

1-2,2-3,3-4.

4
Putl= f xlog, x dx.
1

For subinterval 1, thenl,

3B-a)s(a)+ 1(

=2(2= D[ ()+(2)]

1
=[0+1-39]

b))
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=0-695.
1 1
I, =»-2-(3—2)[f(2)+f(3)]=-2-[1-39+3-30] =2-345.
1 1
13=-2-(4-3)[f(3)+f(4)]=-5[3-304-5-55]: 4-495.
Then I = 0-695 + 2-345 + 4-425 = 7-465.
4
j xlog, x dx ~ 7-465.
0

OR alternate method. (TREMAIN ING)
x 1 2 3 4 |
f(x)] O 1-39 | 3-30 | 5:55 h=2-1=1
Tt 1
F REMAINING L (FLR)

4
f f(x)dr:-g-[FIRST+LAST+2(REMAINING)]
1

=%[f(1)+f(4)+2(f(2)+f(3))]

1
=5[0+555+2(1-39+3-30)]
=7-465.

4
’. f xlog, x dx=7-465.
1




