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As required
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Therefore, there is a minimum at (In 2, 4)
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As required
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sechx =0

tanh® x —sech’ x =0

tanh” x =sech® x

sinh” x 1
cosh®>x cosh’x
sinh®x =1

sinh x =#+1

e —e " 41

2

e —e =12

e’ —1=+2¢"
Therefore:

e +2e"-1=0 (1)
and

e —2e"-1=0 (2)
From (1)

2427 —4(1)(-1)
)
2448

)

=—1+2

e % -1-2

Therefore:
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Therefore:
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And x ==In(p) as required, for p+1+ 2
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At (acoshg,bsinhgq)
The tangent has gradient:
ab’ cosh g
m. = T
a“bsinh g
__bcoshg

asinh g
. . . bcoshg .
Using y—y, =m(x—x,) at (acoshg,bsinhg)with m, =— gives:
asinh g

bcoshg

y—bsinhg = (x—acoshgq)

asinh g
aysinh g —absinh® g = bx cosh g —abcosh® ¢
aysinh g —bx cosh g + abcosh” g —absinh> g = 0
So the tangent has equation:
aysinh g —bxcoshg+ab=0
The normal has gradient:

_asinhg

bcoshg
asinhg

Using y—y, =m(x—x,) at (acoshg,bsinhg)with m =— gives:

bcoshgq
asinh g

y—bsinhg =— (x—acoshgq)

bcoshg
by cosh g — b’ sinh g cosh ¢ = —axsinh ¢ + a” sinh g cosh g
by cosh g + axsinh g —b* sinh g cosh ¢ —a” sinh g cosh g = 0
So the normal has equation:
by cosh g + axsinh g —(a2 +b2)sinhqcoshq =0
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