10.

Y = 32250 () = J2 L

2 1+ %xda:: Evaluat‘e this integral using the substitution
w =1+ 3z and obtain §2(1 + 97)3/2)4 = £ (10%2 — (18)3/2) = 7.6337,

o |l

. The key step in this problem is to simplify the formula /1 + (y')%2. The derivative is y =

$(1- 2?)~Y?(—-22) = = so 1+ V)2 =1+ 1212 = 1—1””_2;“’2 = 1=—. Thus, the length is

L=[Y/ade =2 rmdr = sin™z]l, =sin7}(1) —sin”H(-1) =5+ 5 =

Careful: first write down the integral that you need to evaluate using the formula for the arc
length, then use the calculator. Do not enter 23 in Y; because in that case the program would
give you the area under the curve, not the length.

y = z° = ¢y = 32%. So the integral L = Jo /1 + 9z*dx computes the arc length. To evaluate
this integral, enter the function /1 + 92 as Y} in your calculator and use the program for left
and right sums. With n = 300, you obtain that the length is approximately 1.5.

The problems is asking for the arc length not the area under the curve so, as in the previous
problem, you need to use the formula for the arc length first, before entering any function in
the calculator. y = sinz = ' = cosz. L = [y /1 + cos® zda. Enter the function v/1 + cos? T
as Y in your calculator and use the program for left and right sums. With n = 100, you obtain
that the length is approximately 3.8202.

y=e =y =€ L= fy\/1+(e*)2dz = JEV/1 ¥ e*®dz. Enter v/1+ €% as y; and use the

Left-Right Sums program with a = 0, b = 1 and n = 100. Obtain the length of approximately
2.00.

Ly =2 =y = 3> S, = [§2ny\/1+ (y)%dz = 27 J2 2%+/1 + 9zdz. Evaluate this integral

363

b
y=yi=z2=y =iz = ﬁ S, = [22my\/1+ (¥)2dz = 27 [} /zy/1 + & dz. Simplify
the function first. Obtain 27 [} /&\/ %tde = 2 it \/E-‘—f’ﬁlda: = 7 [} V4z + 1dz. Evaluate
this integral using w = 1+ 4z. Obtain 712(1 + 4z)*/2|3 = F(37%/% — 173/%) = 81.14.

using the substitution u = 1+ 9z%. Obtain 27 £ 2(1 + 9z4)*2 = Z(145%2 — 1) = 203.04.

Ly=a2=>y =2z S, = [{2rz\/1+ (y)%dz =27 [2 /1 + 4z2dz. Evaluate this integral using

the substitution w = 1 + 4z2. Obtain 2r12(1 + 422)3/2|? = Z(173/2 — 5%2) = 30.85.

. You can represent the sphere as the surface of revolution of the upper part of the circle 2% +y? =

r? around z-axis. So, y = £v/r2 — 22. The upper half is given by the positive root. The
bounds for z are —r and 7. The derivative is 3 = 3(r? — 2%)71/*(—2z) = 5% Similarly

to problem 2. in part a), the key step in this problem is to simplify the formula /1 + (/ )2.

1+ @W)? =1+ 1,zafw2 = 'rg,,,_f'_z;""g = rzr_zwz. Thus, the surface area is S, = 7, 27y T—J_%dw =
JI,2m/1? — @ ommydr = [T, 2mrdy = orrx|", = 2mr(r + 1) = 4r’7.

Careful: first write down the integral that you need to evaluate using the formula for the surface
area, then use the calculator. Do not enter sinz in Y; because the program would give you the
ares under the curve in that case, not the surface area of the surface of revolution.



11.

12.

13.

y =sinz =y’ = cosz. Sy = fy 2wsinzy/1 + cos? zdz. Enter the function 27 sinz+v/1 + cos?z
as Y; in your calculator and use the program for left and right sums. With n = 100, obtain
that the surface area is approximately 14.42.

The problems is asking for the surface area S, = J22myy/1 + (v/)2dz. Find the derivative
of the function and plug it in the formula first. y = et = ¢ = g = 5, =
3§ 2me* \/T + (2ze**+1)2dz. Then enter 27re‘"2+1\/ 1 + (2ze¥*+1)2 as y; (careful with the paren-
thesis) and use the program with ¢ = 0, b = 1 and n = 100. Obtain that the surface are is
approximately 152.9.

The problems is asking for the surface area S, = j;f 2nz\/1 4+ (y')%dz. Find the derivative
of the function and plug it in the formula first. y = In(z® + 1) = ¢ = x%le = 91 =

i 2wy /1 + (;J%:I)zd:v Then enter 2wzy/1 + (Ti’;"l)Q or its simplified form 27z,/1 + —{ﬁ-jT)_ as

y1 (careful with the parenthesis) and use the program with a = 0, b = 1 and n = 100. Obtain
that the surface are is approximately 4.54.

y =1 =y = —272 = 3} The surface area is S, = J{°271/1+ zzdz. Using the given
inequality, this integral is larger than [°2ri/1dz = 27 [{° ldz = 2w lnz|® = oco. So, the
surface area is larger than the value of this divergent integral. So, S is infinite as well.

2
Volume, on the other hand, is computed as V, = f1°°7r<%) dr = 7 [{° w—lzdx = w"?l|‘1’° =
(2 - (-1)=m



