Calculus I, Fall 2015
Quiz 5

Dec 29, 2015
Show all details.

1. A torus (donut) is generated by revolving the disk (z —2)? +y? < 1 around the y axis.
Find the volume of the torus.

Ans:
Method I:(Method of disks)

/_llw[(g +/1T—42)? — (2= /1 —2)%|dy(10pts) = / 8my/1 — y2dy = 87 x 5 — 47°(10pts)
Method IT:(Method of cylinders)
/13 2ral(v/T= (7 =2 — (—/T = (= — 2)%)]de(10pts) — 4 /lgxmdm
_ 47r/ (u+2VI —2du (et u=x —2 = du— dz)(5pts)
— 47r/ mdu+8w/ V1 —u2du

1
= 4%(?(1—u)%)| 1+87r><§—0+47r = 47*(5pts)

Hence volume of the torus is 472.

2. Find the surface area of the torus in problem 1.

Ans:

)Qdy + /1 21(2 —/1—y )\/1 + (L)Qdy(IOpts)

dy = 8msin ' y|* ;| = 87?(10pts)

—87r/ )y—87r _1\/_7

Hence the surface area of the torus in problem is 872

3. Find the length of the curve y = / Veost dt fromx =0toxr =3
0



Ans:

/2 \/1+ (%)%ﬂx = /2 V1 + cosxdz(10pts) = /2 \/ 2 cos? gdx(5pts)
0 xr 0 0

= \/5/2 |Cosg|dx: \/5/2 Cosgdm:%/isingh? = 2(5pts)
0 0

Hence the length of the curve from x =0 to r = 7 is 2.

4. Find the solutions for & = 322e~Y.

dzx
Ans:

= eV d = 32
= eV =12+ C (8pts)

=y =In(a®+ C). (12pts)

5. Find the solution for 2% 4+ y = e® on z > 0 with y(1) = 1.

Ans:
= xy =¢e"+C (8pts)
= Y= e*+C

=y= ezi—e“ since y(1) = 1. (12pts)



