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MAT 126 HW 22-23

1. PROBLEMS

Find the length of the curve y = 2(2? + 1)3/2 over the interval [1,4].

Find the length of the curve y = 2(z — 1)*/2 over the interval [1, 5].

Find the length of the curve y = In(cosx) over the interval [0.7/4].

Find the average value of the function f(z) = 42® + 1 on the interval [—1, 3]
Find the average value of the function g(z) = 4e3**! on the interval [0, 2].
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2. ANSWER KEY
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3. SOLUTIONS
1. Differentiating gives

dy =2zvVx2 + 1.

dzr

It follows that 1+ (dy/dz)? = 1+ 42?(2? + 1) = 4a? + 42? + 1 = (222 + 1)%. Hence

the arclength is
3

4 4 4
2
/ 1+(dy/da:)2dm:/ (2m2+1)2dac:/ 2:1:2+1da::—§ +x
1 1 1

2. Differentiating gives

@ =3vx— 1.
dx

4
= 45.
1

It follows that 1+ (dy/dz)? =1+ 92 — 9 = 9z — 8. Hence the arclength is

1

5 5
/ V' 1+ (dy/dx)? dac:/ \/9m—8d$:237(91:—8)3/2
1 1

3. Differentiating gives

d
s = —tanwx.

dx

T 237 (373/2—1).

It follows that 1 + (dy/dz)? = 1 + tan? z = sec? 2. Hence the arclength is

w/4 /4
/ V14 (dy/dx)? dx = Vsec? x dx
0 0

/4
:/ secx dx
0

w/4
= In|secz + tan z|
0
=In|vV2+4 1] —In|l1+0|
:ln(\@—Fl).
4.
- /343+1d 1(4+)3 My
AT x r=-(2"4+2x =— =
3-(-1) ), 1 4
5.
1 2 1 2 it |02
—— | 4e3"T dp = ST :*(65—6).
3

2-0 /o 3
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