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Sheet 00: Differentiation and Integration

Posted: Di 01.10.24  Due: never
(b)[2](E/M/A) means: problem (b) counts 2 points and is easy/medium hard/advanced

Example Problem 1: Differentiation of polynomials [1]
Points: (a)[0,5](E); (b)[0,5](E).

Compute the first and second derivatives of the following polynomials. [Check your results against
those in square brackets, where [a; b, ¢| stands for f'(a) = b, f"(a) = c]

(a) f(z) =32 +22 -1 2; 38, 36] (b) f(z)=a"—22* +2 [2; 24, 44]

Example Problem 2: Derivatives involving powers, sine and cosine: product rule and
chain rule [1]
Points: (a)[1](E); (b)[1](E)

Compute the first derivative of the following functions.
[Check your results against those in square brackets, where [a, b] stands for f'(a) = b.]

(a) f(z) =xsinx [g, \%(1 i %)} (b) f(z) = COS[W(mZ 4 x)} [%7 —W\/E}
(© f@) == 34 @S-t 5,1]

— 2 z+1

Example Problem 3: Differentiation of powers, exponentials, logarithms [2]
Points: [3](E).

Compute the first derivative of the following functions.
[Check your results against those in square brackets, where [a, b] stands for f'(a) = b.]

(@) f(0) == 2.3] () f@) = 2, 1]
(©) f(x) = (22 — 3) 1,¢] (d) f(x)=3" 1.5
(e) f(z)=zlnzx [1,1] (f) f(x) = xIn(92?) [3.2]
Example Problem 4: Elementary integrals [1]

Points: (2)[0,5](E); (b)[0,5](E)

Compute the following integrals. [Check your results: (a) I(2) = 2; (b) I(In2) = I.]

(a) I(x) = /1 dy(2y* — 2y + 3), (b) I(x) = /0 dy e,


https://moodle.lmu.de/course/view.php?id=36460

[Total Points for Example Problems: 5]

Homework Problem 1: Differentiation of polynomials [1]
Points: (a)[0,5](E); (b)[0,5](E).

Compute the first and second derivatives of the following polynomials. [Check your results against
those in square brackets, where [a; b, ¢] stands for f'(a) = b, f"(a) = c]

(@) f(z) =4a® —2°+2 (33,7 (b) f(z)=2"—22" -2 +9 3; 14, 14]

Homework Problem 2: Derivatives involving powers, sine and cosine: product rule and
chain rule [2]
Points: (a)[1](E); (b)[1](E)

Compute the first derivative of the following functions.
[Check your results against those in square brackets, where [a, b stands for f'(a) = b.]

(a) f(x) = (x+%) sin[w(w—l—}l)] [O, \/ﬂ (b) f(x) = —2*cos(mx) [%, —;—i—ﬁg}

(€) f(x) = cos[msin(a)] B @ S = et o) [52)
(@) flo) = B2 O f@)=T 2, )

Homework Problem 3: Differentiation of powers, exponentials, logarithms [2]
Points: [2](E) (Solve any 4 subproblems; beyond that: 0.25 bonus per subproblem.)

Compute the first derivative of the following functions.
[Check your results against those in square brackets, where [a, b] stands for f'(a) = b.]

(a) flw) = Va2 8,4] (6) J() = 1 %]
(c) f(z) = —e0=*") [1,2] (d) f(z)=2" [1,41n2]
(&) fla)=2"" fe, 4] (f) fz) = Va2 1 [1,1]

Homework Problem 4: Elementary integrals [1]
Points: (a)[0,5](E); (b)[0,5](E)

Compute the following integrals. [Check your results: (a) I(6) = In2; (b) I(In9) = 3.]

(a) I(x) = /Of dy ! (b) I(z) = /Om dy sinh(3y).

2y +4’

[Total Points for Homework Problems: 6]




