Hyperbolic functions
1)

a)
Solve the equation sinhx + 3coshx = 5, giving your answer in logarithmic (ln) form.
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b)
Solve the equation sinhx + 3 cosh2x = 5. giving your answers correct to 3 significant figures.
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c)
Show that 
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2)

a)
By expanding 
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b)
Solve 
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c)
Solve 
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d)
Given that 
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3)

Solve 
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, giving your answers to 3 decimal places.
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4)
a)
Solve the equation 
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b)
Show that 
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c)
Given 
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By comparing 
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5)
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Show that the Cartesian equation of the curve is

y=-x(x-2)

(6)  f(x)=2sinh’ x—Scoshx
() Solvethe equation f(x)=10, giving your answer in an exact logarithmic form. ~[4]
(i) Find the x coordinates of the stationary points on the curve y = f(x). 2]

B6
2.5m

2.4m

(a) Aball of mass 0.08 kg is attached by two strings to a vertical post. The strings have
lengths 2.5 m and 2.4 m, as shown in the above diagram. The ball moves in a horizontal
circle, of radius 2.4 m, with constant tangential speed v m s™'. Each string is taut and
the lower string s horizontal. Consider both strings as light and inextensible.

(i) Find the tension in each string when v = 10.5. 51

(i) Find the least value of v for which the strings are taut. 2

(b) A particle is moving with simple harmonic motion in a straight line. The period is 0.2s  [4]
and the amplitude of the motion is 0.3 m. Find the maximum speed and the maximum
acceleration of the particie.
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6)
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Question B4

(a (@)  Byusingthe definitions of sinhx and coshx in terms of exponential functions,
prove coshxcosh y +sinhoxsinh y = cosh(x + ).
Hence write cosh3x in terms of coshx.
Find the first four terms in the Maclaurin series expansion of

fx)= m{% + x)

inthe form a+bx+cx® +dx’.
Hence find the value of tan0.8 correctto 6 decimal places.

Further Maths V1 0607

Question BS
A uniform ladder of length 8 m and mass 20 kg rests with one end on rough horizontal ground
‘and the other end against a smooth vertical wall.

‘The ladder is inclined at 70° to the horizontal.

‘The coefficient of fiction, 4, between the ladder and the ground is 0.3.

A man of mass 65 kg is slowly climbing the ladder. 2

T ryperbolcunction.. | Document Lbeer
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@ Using the definition mhu:%,shﬂwmal msh’u:%(mshlu+l).

(ii) Show that if sinhv =3 then sinh2v = 6+/10 . [21
s
(i) Using the substitution  =sinhu show that J’« 4 idt= ;Jﬁ + %sin.h" 3. 161

(iv)  Find the arc length of the parabola x =2, y =4t from (0,0) to (18,12), giving  [5]
your answer correct to 2 decimal places.
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2)
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A = 4, B = -3
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