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1  Find the values of £ for which the system of equations

x— y+ z=0,
x+ky+3z=0,
x+2y+kz=0,

does not have a unique solution. [3]
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2 The curve C has parametric equations

x=sinh¢ and y=t¢+coshz.

d
(a) Find ay in terms of 7. [2]
d*y _ 1—sinh¢

b) Show that = .
(®) dx? cosh’z
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3  Theintegral / is definedby I = J (14+x?) dx.
n n 0

(a) By considering %(x(l +x2)”>, or otherwise, show that
@Qn+1)I =2"+2nl _,. [5]
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(b) Find the exact value of 7_,. [4]
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Y (tanh ) =
7 (a) Show that dx(tanh x) — [3]

(b) Find the solution of the differential equation

dy
O

o Y= x*tanh " 'x,

for 0 < x < 1, given that y = 0 when x = % Give your answer in an exact form. 9]
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