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Integration Involving Hyperbolic And Trigonometric Functions Exam Questions (Edexcel)

Q1.

|

Ja4x? +9

(a) Using a substitution, that should be stated clearly, show that

If (x)dx = Asinh™!(Bx) + ¢

f(x) =

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

(b) Hence find, in exact form in terms of natural logarithms, the mean value of f(x) over the interval [0, 3].

(Total for question = 6 marks)

(Q03 9FM0/02, June 2019)

Q2.

Using calculus, find the exact value of
2

2 1

- dx
‘\||(,\'; —2x+ 3)

(a) "1

el

(b) J 0 e sinh x dx

(Total 8 marks)
(Q15 6669/01, June 2014)

Q3.

3 1
j.] \,"(.\'2 +4x—

)
Evaluate E ) dx, giving your answer as an exact logarithm.

(Total 5 marks)
(Q07 6675/01, June 2007)
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Q4.
. -1 )
£(x)= .\7‘ 2
(x) x +9

(a) Show that

jf(_x)dr=Ah1(x3 +9)+Barctau(£}+c

-

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

1 1
—In2+—rx
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 k is a positive constant, giving your answer in the form p + € 1n g, p and g are constants and ¢ is in terms of k.

(Total for question = 9 marks)

(Q06 9FMO0/01, Specimen papers )

Q5.
Show that
' 1
- dx=km,
s x —10x+34
(a) giving the value of the fraction £,
— dy=In(A4++ n),
s V(x =10x+34)
(b) giving the values of the integers 4 and 7.

(Total 9 marks)

(Q14 6669/01, June 2011)
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1
T d.\
V(4x~ +9)
(b) Use your answer to part (a) to find the exact value of

3 1
-
V@ +9)

giving your answer in the form & In(a + b \'5), where a and b are integers and & is a constant.

Q6.
(a) Find

(Total 5 marks)
(Q11 6669/01, June 2013)

Q7.
Show that
5 / |
3+x 2+V3
J' - d\'=31n| |—3‘J3—4
s V(x* -9) .3
(Total 7 marks)
(Q10 6675/01, June 2008)
Qs.
.‘.
e Figure 1 shows the curve C with equation
( y = 0.1cosh(x) arctan (sinh x), x>0.
: | The shaded region R is bounded by C, the x-axis
< \x and the line x = 2.
eSS R
o
TN RO \5\\\\\\\\
O 2 X

Figure 1 . .
(a) Find [ cosh x arctan (sinh x) dx .

(b) Hence show that, to 2 significant figures, the area of R is 0.34.

(Total 7 marks)
(Q12 6675/01, June 2008)
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Q9.

(1) (a) Explain why fooo cosh x dx is an improper integral.
(b) Show that fooo cosh x dx is divergent.

(i1) 4 sinhx = p coshx where p is a real constant

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

(Total for question = 6 marks)

(Q09 9FM0/01, June 2022)

Q10.

(a) Use a hyperbolic substitution and calculus to show that

] 79, <
\/_ = ;[ vx =1+ arcoshx] +k

where £ is an arbitrary constant.

VA

C Figure 1 shows a sketch of part of the curve C with equation
4 S~
y= F\ arcoshx 2
D

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

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

li;[mn(uz\/i)-()ﬁ]

Q
=
I
N
-

Figure 1

(Total for question = 11 marks)
(Q09 9FM0/01, Oct 2021)
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