MAT131 Homework 31-32

Problems

1. Compute the following definite integrals:
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6 x? 1

— ——d
(a)/l x+ 2 228

(b) /g sec? (x) — 6csc (z) cot (x) dx

6

2. Find the derivatives of the following functions:

(b) g(x) = /w cos? (t) — sin? (t) dt

3. Consider

2

@) = [ 3t— 124t

(a) Find the extrema of f.
(b) Find the equation of the tangent line to f at = = 1.
(¢) Find the inflection points of f.

4. Determine the area between f(r) = 6z — 22 and the z-axis.

5. Determine the area between f(x) = 2% + 2z + 4 and g(z) = 32 + 6
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,x=0and z =2

6. Determine the area between f(x) = 2%, g(z) =«



Answer Key

2 1
6 1 1 _ 3(4)s 39
1. 24 et~ 2 3dr = 61n(2 _ 2
(a) /1 . + 57% — 5% dx = 61In(2) + : 20
(b) /’é sec? (z) — 6esc () cot (z) dr = M 12
z V3
36395 36390

2. (a) fl(z) = =
( ) f ( ) (631)4 + (63I)2 + 1 61290 + 66$ + 1
(b) ¢'(z) = cos*(z) — sin®*(z) — (cos*(2®) — sin®(2?)) (32?)

3. (a) There are minima at = 2. There is a maximum at x = 0.
(b) y = —18z + 18
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(¢) The points of inflection occur at = = :|:$
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Solutions

1. (a) First, notice that we can rewrite
2 3 2
1 2 1 1 1 1
/—Jr—xf—d:c: — 4zt — 2t d
1 6z 2 23 ; 6z 2 2
The power rule for integration implies that
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/1 g + 5:35 — ix*?’ dx = (6 In(x) + 1—30m§ + x2)
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= (61n(2) + 1—302* + i(2)2> - <6ln(1) + %13 + i(1)2>
=6In(2) + 3% _ 39

) 80
(b) We have

@[y

/g sec? (x) — 6csc (2) cot (x) dr = tan(z) + 6 csc(x)

6

us
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—tan (2) + 6cse () (1an (%) + 0 (5))
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2. (a) By the first Fundamental Theorem of Calculus and the chain rule,

f/(x) _ 363w _ 36393
(631)4 + (6330)2 +1 el2z + ebz +1

(b) First, notice

T 0
g(x) = /0 cos’ () — sin®(t) dt + /3 cos? (t) — sin®(t) dt
:/0 cos™(t) — sin“(t) dt —/0 cos™(t) — sin“(t) dt

It follows from first Fundamental Theorem of Calculus and the chain
rule that

g'(z) = cos’(z) — sin®(z) — (cos*(z*) — sin®(2?)) (32?) .
3. (a) By the first Fundamental Theorem of Calculus and the chain rule,
f(z) = (32° — 12) (2z).



It follows that f'(x) =0 when z = —2,0,2. The first derivative test
implies that f has a minimum at x = —2 and x = 2 and f has a
maximum at z = 0.

(b) Since f/(1) = (3(1)% — 12)(2(1)) = —18 and

1
F(1) :/1 3t —12dt =0,

the point-slope formula implies that the equation of the tangent line
is given by
y=y—0=-18(x — 1) = —18z + 18.
(¢) Recall that
f'(x) = (32° — 12) (2z) = 62° — 24a.

It follows that
f(x) = 182* — 24.

2
It follows that the inflection points occur at z = iT\[

4. Since 6z — 2% = x(6 — x) = 0 when = 0 and = = 6, the area between
f(x) and the z-axis is given by
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/ 6z — 2% dx = <3x2 + mg)
0 3

5. The curves f(z) and g(z) intersect when

6 63
=3(6)? + — =180
0 3

22 42z 44 =3z +6.
Simplifying gives
22 —zx—-2=0.

It follows that f(z) and g(x) intersect at + = —1 and = = 2. It follows
that the area between f and g is given by
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6. Notice that 22 = z2 when

20 =2 — 22 = 2% (x — 1).

It follows that f(z) and g(z) intersect when z = 0 and z = 1. It follows
that the area between f and g is given by

1 2 1 1
/ xQ—dex—i—/ 2 — a?dr = (Jc3—x4)




