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x+2
x2+9

flx) =

(a) Show that

[£00dx = Aln + 9) + Barctan(g) +e

where c is an arbitrary constant and 4 and B are constants to be found.

(b) Hence show that the mean value of f(x) over the interval [0, 3] is

l1 2+ L
6 18"
(c) Use the answer to part (b) to find the mean value, over the interval [0, 3], of
f(x) + Ink

. . .. : 1
where £ is a positive constant, giving your answer in the form p + gln q,
where p and g are constants and ¢ is in terms of k.

Pearson Edexcel Level 3 Advanced GCE in Further Mathematics
Sample Assessment Materials - Issue 1 - July 2017 © Pearson Education Limited 2017



www.yesterdaysmathsexam.com

R I IIIK I KKK IIHKIIIIK AKX IIHK I I IKIIKI I KKK IIHKIK KKK IIIKI I IIHKIK KKK IIIKI I I IIHKIIKIKIAAN

. RRRRR &L SRRSLELEKKIKL ; g SRR
s , AT R B T E  NE B A R B Ik A I T A Ny T B e R e SR e 0000000000

CRRRXH TR KKK RIR X XXX R KRR R SRR CERRAKIKH K RXRRXRLRBRRRR KRR ARHKKY S S R o R e P R R SR RO R ISR LI R KRS

RIS SRRRRLLLLRRRRE RRRRLRRRRLRZRRLRLLRLRILRLK, D00t e e e o0 oot o e oot e te e et o te oo oo oo o e oo oo oo o te %o o o te oo o te oo e o te oo e tote oo e tote e tetete e ettt

4 )

(7

=1Ink

)dx

8x —12
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[

where k is a rational number to be found.

Show that

2.
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3.
f (X) = ;
Vax* +9
(a) Using a substitution, that should be stated clearly, show that
[£()dx = Asinh! (Bx) + ¢
where c is an arbitrary constant and 4 and B are constants to be found.
“4)
(b) Hence find, in exact form in terms of natural logarithms, the mean value of f(x) over
the interval [0, 3].
(2)
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2. (a) Explain why

(b) Prove that

1

| x(2x + 5)

dx is an improper integral.

. 1

——dx =alnb
. x(2x+5)

where a and b are rational numbers to be determined.

(1)

(6)
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f
5. (a) y=tan'x
Assuming the derivative of tanx, prove that
dy_ 1
dx 1+x?
3)
f(x) = xtan'4x
(b) Show that
Jf(x) dx = Ax’tan™'4x + Bx + Ctan"'4x + k
where £ is an arbitrary constant and 4, B and C are constants to be determined.
)
(c) Hence find, in exact form, the mean value of f(x) over the interval O’T
(2)
.
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5. (1) Evaluate the improper integral

38

= L Co
2¢ * dx SO
o
! =
3) S
(i1) The air temperature, 6 °C, on a particular day in London is modelled by the equation
9=8—55in(1t)—cos(£t) 0<r<24
12 6
where ¢ is the number of hours after midnight.
(a) Use calculus to show that the mean air temperature on this day is 8 °C,
according to the model.
3)
Given that the actual mean air temperature recorded on this day was higher than 8 °C,
(b) explain how the model could be refined.
ey
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9. (a) Use a hyperbolic substitution and calculus to show that

2
J% dx = %I:)cxlx2 -1+ arcoshx] +k
x° =1

where £ is an arbitrary constant.
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Figure 1 e

Figure 1 shows a sketch of part of the curve C with equation e b
y= Ex arcoshx x>1 KoK

The finite region R, shown shaded in Figure 1, is bounded by the curve C, the x-axis SRS
and the line with equation x = 3 85

(b) Using algebraic integration and the result from part (a), show that the area of R is given by
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5.

The curve C has equation

1
y = arccos Ex —2<x<K2

(a) Show that C has no stationary points.
3)

The normal to C, at the point where x = 1, crosses the x-axis at the point A and crosses
the y-axis at the point B.

Given that O is the origin,

(b) show that the area of the triangle OAB is 5L4 (p\/g + g+ 3 7r2) where p, g and r

are integers to be determined.
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6. (a) Express as partial fractions

2x2+3x+6
(x + 1)(x2 + 4)

3)
(b) Hence, show that

2 2x24+3x+6
o (x+1)(x2+4)

dx =In a\/z + br

where a and b are constants to be determined.

(C))
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9.

o

(1) (a) Explain why coshx dx is an improper integral.

(1)

=3

(b) Show that cosh x dx is divergent.
3)

(11) 4sinhx = pcoshx where p is a real constant

Given that this equation has real solutions, determine the range of possible values
for p

2

.
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5. (a) Given that
y = arcsinx -1 <x<1

show that

(&)

(b) f(x) = arcsin (e") x<0

Prove that f(x) has no stationary points.
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( )
2. (a) Write x° +4x—5 inthe form (x + p)’ + ¢ where p and ¢ are integers.
ey
(b) Hence use a standard integral from the formula book to find
Fer=t
X' +4x -5
(2)
(c) Determine the mean value of the function
f(x) 1 3<x<13
X)= F——— <x <
VxP +4x -5
giving your answer in the form AInB where 4 and B are constants in
simplest form.
3)
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