PhysicsAndMathsTutor.com

VA

=V

o 1 3
Figure 4

Figure 4 shows a sketch of part of the curve C with equation

x’In x

y= —2x+5 x>0

The finite region S, shown shaded in Figure 4, is bounded by the curve C, the line with
equation x = 1, the x-axis and the line with equation x = 3

The table below shows corresponding values of x and y with the values of y

given to 4 decimal places as approprigtg. 92 v 2
— V.
X 1 1.5 2 2.5 3
y 3 23041 | 1.9242 | 1.9089 | 2.2958
7 1{ T 73 7y

(a) Use the trapezium rule, with all the values of y in the table, to obtain an estimate for
the area of S, giving your answer to 3 decimal places.

(b) Explain how the trapezium rule could be used to obtain a more accurate estimate for
the area of S.

. . a
(c) Show that the exact area of S can be written in the form — + Inc¢, where a, b and ¢
are integers to be found. b

(In part c, solutions based entirely on graphical or numerical methods are not acceptable.)

o) A= -'a*h[(Yn'l..) ¢ a(Y.w,.,s...w....ﬂ F/’l’rapez:um Rule
h:“S‘l: d-1.5 = 0.5 =) h=0.5 @
A: %*-’i[ (3+2.995%) + 2(2.30m1+ 1.92ua -H.'loss)] = h.39255
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Question  continued
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2. The speed of a small jet aircraft was measured every 5 seconds, starting from the time it
turned onto a runway, until the time when it left the ground.

The results are given in the table below with the time in seconds and the speed in ms™.

Time (s) 0 5 10 15 20 25
Speed (ms™) 2 5 10 18 28 42
Using all of this information,
(a) estimate the length of runway used by the jet to take off.
3)

Given that the jet accelerated smoothly in these 25 seconds,

(b) explain whether your answer to part (a) is an underestimate or an overestimate of the
length of runway used by the jet to take off.

@
Y l,uslh of Ruriwy 7
Time (s) 07y 57D 107 15 20 25
Speed (ms™) 2 5 10 18 28 42
Yo Yy Y2 73 Yy s
A- %.X-h[ Yo+rtn + 9.( Y, +...c—‘7"-.ﬂ Speed v.s Time
45
@ 40
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3. The table below shows corresponding values of x and y for y = 1 :
x
The values of y are given to 4 significant figures.
o 1 15 2 25

y 05774 0.7071 0.7746 0.8165 0.8452

(a) Use the trapezium rule, with all the values of y in the table, to find an estimate for

2.5 —
1+ x
0.5

giving your answer to 3 significant figures.

% 3
a) ’{ruw.l;um R“k, . i J(I) dx = -;" h[(ao “'Sn) + a( 30 + Y9 4...-}3.‘..)]
Whal is h7 his e difference

Yo X P ¢S = X3 .5 Xy
| os % 1 R s A 2N\ 25 bedwgen ek valur of .
5E e e R —— = h=080
y | 05774 0.7071 0.7746 | 0.8165 0.8452 —_—
1, Y. Ya Y Ty
1.5
X
= f I wx ox = %7\0-5[(0.‘57% +o.9usa)+a(o.?o:tuo.??uc»,o.s\ssi)@
0.S
R |.Sou%s..
1.9
= J “fx dx ® ).50 ®
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2.5
j ! / 9
(b) Using your answer to part (a), deduce an estimate for j 1 +x dx
X
0.5

1.5

b) From fort a.=J. {_x— ox = |.60

bsi 14X

0y

”\\3 IS 0 oonstwd, 3 R can tale it cut the mlml
j ‘ I f I" dx = 3jzs
led \-u.

s »
o

2.8
=>J‘ {"[x dx = 3% 1.50 = bL.§o @©
1+X —
0.S

Given that

-}M.
hmlpo»tu

2:5
9x
J dx =4.535 to 4 significant figures

1+ x
0.5

1

(c) comment on the accuracy of your answer to part (b).
SHimal

1.5
c) Eskimok fiom put b :f f:‘:{ dx % 4.50
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Figure 2
Figure 2 shows a sketch of part of the curve with equation
y=(nx)* x>0
The finite region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation X = 2, the x-axis and the line with equation X = 4
The table below shows corresponding values of x and y, with the values of y given to 4
decimal places. fi‘f\, /4_‘% /4%5 /1-% o h- 0%
X 2 2.5 3 3.5 4
y 0.4805 0.8396 1.2069 1.5694 1.9218
()P S AL AU
(a) Use the trapezium rule, with all the values of y in the table, to obtain an estimate for
the area of R, giving your answer to 3 significant figures.
®)
(b) Use algebraic integration to find the exact area of R, giving your answer in the form
y=a(n2)*+bIn2+c
where a, b and c are integers to be found.
5)
- 05 () <
(0)
(" (hx)* de = \ x 0.5 x {04805+ 1929+ 2(0-539¢ + 12069+
) 2
2 A
seay) Yy (L
= 2.40%52¢5
0,
Brea of B = 241 unts? (3:4) W
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Question . continued u dv
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continued
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