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Sheet 00: Differentiation and Integration

Solution Example Problem 1: Differentiation of polynomials [1]

(a) f'(z) = 92" +2, #'(z) = 18z.
(b) f'(x) = 42® — 4a, f"(z) = 122° — 4.

Solution Example Problem 2: Derivatives involving powers, sine and cosine: product rule
and chain rule [1]

Using sin’ z = cos z, cos’ z = — sinz, and the product and chain rules, we obtain:

(a) f(z) =sinz + xcosw (b) f'(z) = —sin[n(z® +z)|7(2z + 1)
/ o 2z / o 1 .z 1 o 2

(c) f(x)—m (d) fi(2) = @+12  (z+1)2

Solution Example Problem 3: Differentiation of powers, exponentials, logarithms [2]

oy 1 o1 1 1 22 1 1
(a) f (l') - Worsl (b) f (l') - 5331/2(33—1—1)1/2 _§(m+1)3/2 - 51‘1/2(1‘—&-1)3/2
(c) fl(x) =¢€"(2x — 1) (d) f'(z) = L = Lett3 — "33 = 3"1In3

(&) fll@)=lna+>=lna+tl  (f) f(r)=In(9")+r5518z = In(92%) + 2

Solution Example Problem 4: Elementary integrals [1]

(a) [(ac):/1 dy(2y® — 2y +3) = [%y4—y2—|—3y = ot —a2?+ 32|

(b) I(z) = /Ox dye® = [%633’]: =|1(e™ —1)|.

[Total Points for Example Problems: 5]
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