YORKSHIRE

S

MATHS TUTOR

A curve C has equation y = f(x)

Given that
e f{'lx)= 627+ ax — 23 where a is a constant
# the y intercept of Cis 12
& |x+4) isa factor of fix)

find, in simplest form, fi{x)

(6)
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(&) Given that

L +8x-3

= Ax+ B+
x+2

el xr# -2
x4+ 2 * "

find the values of the constants 4, Band C

(3)
{b) Hence, using algebraic integration, find the exact value of
ff+h_3m
. x+2
giving your answer in the form a + bln2 where a and b are integers to be found,
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. Show that
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Given that k€ Z*
i
(a) show that I - dx is independent of &,
¢ (3x - k)
(4)
3
{b) show that I 2 —dx is inversely proportional to k.
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5. (a) Use the substitution x ="+ 1 to show that

J-m 3 d ___=‘r 6 du
; (x=1)(3+2Jx-1) L u(3+2u)

where p and g are positive constants to be found.

(4)
(b) Hence, using algebraic integration, show that
.[ (x - 1] (3+ zJ }
where a is a rational constant to be found.
(6)
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- A large spherical balloon is deflating.

Varwosles

At time 7 seconds the balloon has radius rem and volume Fem’ AV , - ;=
The volume of the balloon is modelled as decreasing at a E-DTIEIEHL[;E.IE.
X
(a) Using this model, show that L =¥
ar __k
df ri
where k is a positive constant.
(3)
Given that
e the initial radius of the balloon is 40cm
e after 5 seconds the radius of the balloon is 20cm
e the volume of the balloon continues to decrease at a constant rate until the
balloon is empty
(b) solve the differential equation to find a complete equation linking r and r.
(5)
(c) Find the limitation on the values of ¢ for which the equation in part (b) is valid.
(2)
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Figure 3

The curve shown in Figure 3 has parametric equations

T
x=6sinf v=S5sin{ ﬂﬁ;!ﬂi

The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.

3
{a) (i) Show that the area of R is given by J. 60sinfcos? f df
i ]

(3

(ii) Hence show, by algebraic integration, that the area of R is exactly 20
(3)
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Part of the curve is used to model the profile of a small dam, shown shaded in Figure 4.
Using the model and given that

& xand y are in metres
e the vertical wall of the dam is 4.2 metres high
e there is a horizontal walkway of width MV along the top of the dam

(b) calculate the width of the walkway.
(3)
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St by 2 £ =o-wametit o = 07257
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