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1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Solve the equation
7 coshx + 3sinhx =2¢" + 7
Give your answers as simplified natural logarithms.
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2. Solve the equation

18cosh x + 14sinh x = 11 + ¢*

Give your answers in the form In a, where « is rational.
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3. Using the definitions of sinh x and cosh x in terms of exponentials,
(a) prove that

cosh? x —sinh?x =1

()
(b) find algebraically the exact solutions of the equation
2 sinhx+ 7 coshx=9
giving your answers as natural logarithms.
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4. Solve the equation

15 sech?x + 7 tanh x = 13

Give your answers in terms of simplified natural logarithms.
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giving your answer in the form x = Ink where k& is a fully simplified rational number.
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6. Find the exact values of x for which
coth?>x +5cosechx +5=0
giving your answers in terms of natural logarithms.
(6)
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7. (a) Using the definitions of hyperbolic functions in terms of exponentials, show that

1 — tanh*x = sech’x

(b) Solve the equation
2sech’x + 3tanhx =3

giving your answer as an exact logarithm.
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8. (a) Starting from definitions of coshx and sinh x in terms of exponentials, prove that
sinh 2x = 2sinh x cosh x
()
(b) Hence find the exact values of x for which
sinh 2x = 6sinh” x + 7sinh x
Q)
J
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9. Find the exact values of x for which
cosh2x — 7sinh x =5
giving your answers as natural logarithms.
)]
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*k%

10.

(a) Use the definition of sinh x in terms of exponentials to show that

sinh3x = 4sinh®x + 3 sinhx

()]

(b) Hence determine the exact coordinates of the points of intersection of the curve with
equation y = sinh 3x and the curve with equation y = 19sinhx, giving your answers as

simplified logarithms where necessary.
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11.

(a) Starting from the definitions of sinhx and coshx in terms of exponentials, prove that

(1) cosh2x=2cosh*x—1

(i1) sinh2x = 2sinhxcoshx

(b) Solve the equation
cosh2x — 7coshx = -7

giving your answers as exact logarithms.

(C))

(©))

Leave )
blank

V3RV SIHLN SLHM 1ON 0G

e

-

oa

SRS
ON;:
%%

i
R

o

<

/'0
N

e

J‘,:‘,‘,@

5
s

o~
21
o

%

%%
AL
55

22

P 5 6 4 8 0 A 0 4 3 2



0%

XKL
6% %

o
%%
558
&L

255

199%6%%

696%6%%%

090 %%%%
SR
305
$%a%%

QIR
&

S

X

OO

KRR
0K
pesetetedel

00
33
62

X%
099

%
00

RKKE
ZRRRRLRLRLRRRIRLIRLR,

O
XX

0
Ve

ARER
SIS

e

osetele
HSARI
fodeSosods
25
242%!

00
%

%02
<3
"nEr
atate
obotes

bete%ete%

000,00,
R

L
Soe

bee%

bt

e

=
K
XX

be2e%

X
e

XX
%
]
b,
2
X

o5

A

XK
X XK
<IN
Y
X XK XK
KR

<>
K5
bees
s
o
p2e%

<
02
X
X
o2

<
X
"'t

R
X%

KRS

<

o%
et

R
0%

i
oSosed
ZRLRKR

XX

o

'R
W

S
KL
XX

Question 11 continued

Leave
blank

J

23

Turn over »



Edexcel - A-level Further Maths - Core Pure 1 - June 2022
Compiled By London Academy Of Maths | Created By Pearson Edexcel

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Determine the values of x for which
64 cosh* x — 64 cosh>’x—-9=0

Give your answers in the form ¢gIn2 where ¢ is rational and in simplest form.
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13

(a) Use the definitions of hyperbolic functions in terms of exponentials to prove that

8 cosh’x = cosh4x + pcosh2x + ¢

where p and ¢ are constants to be determined.

(b) Hence, or otherwise, solve the equation
cosh4x —17cosh2x+9=0

giving your answers in exact simplified form in terms of natural logarithms.
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14. Given that

coshy=x and y<0

use the definition of coshy in terms of exponential functions to prove that

y=In(x—-+x*-1

(6)
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15. (a) Use the definitions of hyperbolic functions in terms of exponentials to show that
sinh(4 + B) = sinh 4 cosh B + coshA4 sinh B
3)
(b) Hence express 10sinhx + 8coshx in the form Rsinh(x + @) where R > 0,
giving a in the form Inp where p is an integer.
C))
(c) Hence solve the equation
10sinhx + 8 coshx = 18+/7
giving your answer in the form In (\/7 + q) where ¢ is a rational number to
be determined.
(2)
L J
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Answer ALL questions. Write your answers in the spaces provided.

16. (a) Prove that

1 1+ x
tanh™ (x) = 5 In 1

*k<x<k

stating the value of the constant k.

(b) Hence, or otherwise, solve the equation

2x = tanh(ln\/Z - 3x)

C))
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17. (a) Starting from the definitions of cosh and sinh in terms of exponentials, prove that
cosh(4 — B) = cosh 4 cosh B — sinh 4 sinh B .
3)
(b) Hence, or otherwise, given that cosh(x — 1) = sinh x, show that
2
tanh x = Ze—+1 .
e +2e-1
“)
J
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