MATH 106, Section D

Test #1
SOLUTIONS

1. (20 points) Evaluate the integral. / cosnz) gy,

uzlnx:>du:%dxz/%lnx)dx:/cosuduzsinu—kC:.

2. (20 points) Find the minimal value of n such that R,, approximates the value of the integral with the absolute error

less than or equal to 0.007. / xInxzdr

1
First of all, wewant to find K7, to do thiswe have to find critical pointsof f/ («) and comparethe valuesof f at them
withthevauesof f’ at the end-points of theinterval. Among all these values we need the one with the largest absolute
value, this absolute valueis K7, i.e., the minimal number that bounds | f” ()| from above. Hence,

f@)=zlhz= f'(z) =lnz+1= f"(z) =1 # 0= nocritica points.
Now we have the following values: f' (1) = 1, f’ (e) = 2. Thus K; = 2, therefore, the bound gives us

Ki(b—a)® 2(e—1) (e —1)°
. < = < R . = .
0.007 < = 5 = NS ooy 4217846 =

3. (20 points) Find the area of the region in the zy-plane bounded by the curves y = €%,y = e*, and z = In 2.
In2 In2 In 2

A:/(ehfe‘”)dx:/ehdxf/ evdr =
0 0

_%(261”)21)(21)_%(41)1_%1_.

4, (20 points) Find the length of the curve — % x € [1,4]

/\/1+ nz - 2) dx—/\/jdx—/\/l—l— —2.1
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5. (20 points) Find the volume of the solid of revolution formed when theregion boundedby y =1 — \/z, y = = + 1,
and z = 1 isrevolved about theliney = 3.
Thearea of the crosssection: A(z) =7 (3— (1—v2))’ =73 — (2 + 1)’ =72+ 2)° —7(2— 2)
_7r(4+4\/——|—x— (4 4z +2?)) = 7 (4y/ + bz — 2?).
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6. (20 points) A cylindrical gasoline tank with vertical axis of symmetry, radius 20 feet, and height 60 feet is located
on the ground. One third of the tank is empty. Gasoline in the tank weighs 43 1b/ft3. Find the amount of work needed
to pump all the gasoline in the tank to anozzle that is 15 feet above the top of the tank.

b

W:/pgA(y)(h—y)dyWherEa:O,bz%-60240,pg:43,A(y):7rr2:4007r,andh:60—|—15:75.
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W = /43 4007 (75 — y) dy = 172007 [75/dy — /ydy] = 172007 [75@/
0

0 0 0
= 172007 [3000 — 1 - 1600] = 37,840, 0007 z\ 118, 877, 866 ft-Ib \




