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1. Given that a is a positive constant and

2a
f t-;ldt=ln7

show that a = Ink, where £ is a constant to be found.

2a 1q e @ la
j t;‘d:t=j _t:,.'?dt:L |+ T ot = [b&-ln(t):LQ

> (2a+@)-(a+ine)=n(7) O

=> da+ In@)+n(@) -a-In(e)= Ih(@)
= a+In(@) =@

Log (ab) = Log (a) + log (4) = o=In@-m@)=m&2)
lcs (n) = L%(o.)-los(b)
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2. Giventhatk € Z*

3k

dx is independent of £,

(a) show that
I 0 No k et (variable: @)

¢ (3x — k)

2k

dx is inversely proportional to k.

(b) show thatJ.
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3. 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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b) + h s e wdth of inkrvals

=) Ophon |: decrease W (width ff the Ships) ®
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q
: IThey-x +c O
9 a7
<> A I )nl +S dy
3
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°' 27 9 a3 " 7
'@ —1-9+15 (1) =0 13

2> A=(3In(3) +5) -( '°*/a3)
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J.022x\/x +2dx = %(2 + \/5)
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Figure 2

Figure 2 shows a sketch of part of the curve C with equation y = xInx, x > 0
The line / is the normal to C at the point P(e, ¢)
The region R, shown shaded in Figure 2, is bounded by the curve C, the line / and the x-axis.

Show that the exact area of R is Ae? + B where A and B are rational numbers to be found.
(10)

{»mo\icﬁ cquah‘m of Aine L -
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. The curve C with equation

p—3x

= xeRx#-3x#2
2x —g)(x+3)

y

. 1 .
where p and ¢ are constants, passes through the point (3, —) and has two vertical asymptotes
with equations x =2 and x = -3 2

(a) (1) Explain why you can deduce that g = 4

(i1)) Show that p =15

3)
y A
C
R
\ >
@) 3 x=-S X
Figure 4
Figure 4 shows a sketch of part of the curve C. The region R, shown shaded in Figure 4,
is bounded by the curve C, the x-axis and the line with equation x = 3
(b) Show that the exact value of the area of R is aln2 + hIn3, where a and b are rational
constants to be found.
®)
o) Vel Osuymikes wher) (72-9)(x+3)=0
/ v
Mm-g=0 X+3:0
21: q Z:-s
Q J2=2
22)-9
£ Q=4 03 feedd
P - 3 | P-4
&) U= -
09 Y7 (a-wy 77 12
- P-3(D P-q / ¢-p-qa O
2 ——— = P-€+9
-4 )(3+ 12
(2(3) )(3 3) s P<1S as needed

2%x6°=12 @ (3,'/?,)
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Figure 4

Figure 4 shows a sketch of part of the curve C. The region R, shown shaded in Figure 4,
is bounded by the curve C, the x-axis and the line with equation x =3

(b) Show that the exact value of the area of R is aln2 + bhIn3, where @ and b are rational

constants to be found.
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CRAEKK

7. (a) Use the substitution u=1++/x to show that

16 q 3
2u —
o 1+Vx , U

where p and q are constants to be found.

®3)
(b) Hence show that

16
X

dx=A-BIn5
o 1+Vx X n
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where A and B are constants to be found.
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