Elements of Calculus

Week 4 Exercises

Week 4: Derivatives
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Let f(z) be a differentiable function. Now consider
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Calculate % [at] where a > 0 is
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1 defines a derivative while fo does not

o defines a derivative while f; does not
Neither f; or f5 define the derivative of f
Both f; and f5 define the derivative of f

a constant.
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Given that cosh(x) = ‘ +2€ and sinh(z) = l, which of the following is
true?
(a) d cosh(z) = sinh(z) and a4 sinh(xz) = — cosh(x)
ddx B dz B
(b) % cosh(x) = — sinh(x) andda sinh(z) = cosh(x)
(c) % cosh(z) = sinh(x) and a;inh(az) = cosh(z)
(d) = cosh(x) = — sinh(x) and o sinh(z) = — cosh(z)
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Calculate T [In (a® + a~*)] where a > 0 is a constant.
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Calculate e
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e’ (z* + 122° + 362% + 40z)
e”(z* + 122°% + 242* + 407)
e*(z* + 122° + 3627 + 24z)
e (x* + 122% + 242% + 24x)
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The Softplus function is defined as
Softplus(z) = In(1 + €%).
What is the derivative of Softplus and where is it defined?

(a) Softplus is not differentiable

d 0, ifx<0
(b) aSoftplus(x) = { 1. olse

xT

(c) diSoftplus( )= © and is defined on R\{0}
T T

d
L Softplus(z) =
(d) e Softplus(x)

Choose the expression equivalent to Z n-x".

T

and is defined on R

+e”

n=0
Hint: Recall that ni:o " = ] i . and use differentiation.
1 \2
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(b) - 1 = x?
(c) (1x_ x)?
(d) 17—
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Find the derivative of e3* cos4z.

xe ] i.e., the third derivative of the function.

} and it is defined on R\{0}
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b) e (e cos 495) = e”"(3 cos4x + 4 cos 3x).

) ) (3cosdx — 4sindx).

) ) = €’ (3 cos 4w + 4sin4x).
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d
Consider the equation sin(y) + y* = 6 — 2®. Find d—y by implicit differentiation.
x

dy —3z2
O pp——
dz  cos(y) + 3y
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(b) 2% = (=82)(cos(y) + 3?)
dy —3a?
© B_ B
dz  cos(y) +y
dy —32?
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Total of marks: 10



