Calculus and Linear Algebra I Week 7 Exercises

Week 7: Extreme Values, Integration
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What are the maxima and minima of the function f(z) = §x3 - §$2 + 10z + 37

here are no maxima or minima.

(a) T
(b) At z = 2 there is a minimum, at = 5 a maximum.
(c) At x = 3 there is a minimum, at z = 1 a maximum.
(d) At z = 2 there is a maximum, at = 5 a minimum.
2
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For which interval is f(z) = R positive?
(a) z € (—m,0) U (7, 00)
(b) z € (=7, m)
(c) z € (—o0,—m) U (7, 00)
(d) = € (—00,0)
5
For which values of z does f(z) = —In(x) + /= have maxima or minima?
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For which value of z does f(z) = 2e~%* have a point of inflection?
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here is no point of inflection
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Evaluate /de. (Hint: substitute z.)
x x

——sinmx + C
T

(a)

(b) —;sinngC'
)
) sing—l—c
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6. [ =)

1
Compute / dx. Hint: How about a substitution involving the sine?

N

7. = )

Evaluate / sin(x) In(cos x) dx (Hint: use integration by parts)

cosz(l +1Incosz) + C
osz(1 + Incosx)
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Compute /x"e:”dm for n € N.

(0 Z("n'_k).> 3
(v Zm> .
© kf%(—w’f(’”jf"k;)em
(d) Y k:!x"‘k> e”

k=

0.
Evaluate /sec2(1:) tan(z)dz.

d 1
Hint: Try first computing 1 sec? z; (sec(x) = ( ))
x cos(x

(a) cos(s;n(x)) Lo

(b) 1 — tan (x) e
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10.

1
Given I, = / (a — bx*)", find a relationship between I,, and I,,_;.
0

I, = I,
(a) 3nn+1 !
b) I, = I3
(b) n+1 ”_2
n
I, = e
() (n—l—l) !
3n
d) I, = I,
( ) " 3m—-1" !

Total of marks: 10



