Math 181 Spring 2012 Name:

TEST #1 @ 200 points

Write neatly. Show all work. No work, no credit given. Write all responses on separate paper. Clearly label the exercises.
No graphing caculator allowed. No phone allowed.

1. A regionisboundedby y=x, y=1,and x=0.

a) Find the volume of the solid generated by revolving the region about X =-1.

b) If wefill the vase formed in part (a) with water at a constant rate of 2 cubic units per second, how fast will the
water level in the bowl be risng when the water is 0.3 units deep?

X

2. Find the volume of the solid generated by revolving the region enclosed by the graphsof Y = e? Y =1 and
X = In3about the x-axis.

3. A tank has the shape of an inverted circular cone with height 10 m and base radius 4 m. It isfilled with water to a
height of 8 m. Find the work required to empty the tank by pumping all the water 2 m above the top of the tank.

(The weight - density of water is 9800 N/m?).

4. The vertical triangular plate shown hereis the end plate of _ 2 T
atrough full of water. Find the fluid force against the plate . . —
The weight-density of freshwater is 64 Ib/cubic feet. 1 e L

LIMITS 1M FEET
5. Prove the following formulas:
a) cosh2x = cosh’x +sinh?x b) di(tanh x) = sech?x
X
ok ln L
Inx . )
6. Isthe areaunder the curve y = —- from Xx=1to X=¥ finite? L
X .
If so, what is its value? Py o
1 | 3 I 5 L
7. If f " iscontinuouson [a,b], find the length of the curve y = f (x) from the point (a, f(a)) to

the point (b, f (b)) .

8. Solvetheinitial value problem for x in terms of t: (t°- 3t+2)%=1, t>2,x(3=0.




9. Find the following integrals:

J3iz AxdX .y ¥
a Q —(1_ X2)3,2 b) ¢pin“qdg c) Qer dx

N \1
d O mdx e (Inxdx ) 6/20052 ydy

) o X g4 & dx ) & cos” x o
9 OF——WX O = [ —
NX2+4 x(x2+1)2 &g\ll' Snx
\o X
j) ¢gec’ady k Q, Xe'dx ) ¢yin2tcosatdt
m O0—— o n) csin* xdx
X +x+3 ¢

10. Use integration, the Direct Comparison Test, or the Limit Comparison Test to test the integrals for convergence:

2 dx ¥ dx ¥ .
a)Ql_ 2 b) Qm C)Qsmxdx
EXTRA CREDIT
Exercise#l @ 1 point Prove that if f is a continuous function, then 6 f(x)= (‘5 f(a- x)dx.
Exercise#2 @ 4 points Approximate the definite integral of a continuous function on the interval [ a, b] using

parabolas; that is, prove Simpson’s Rule used to approximate (‘5 f(x)dx.

x*+1
Exercise#3 @ 3 points Find 07‘ dx, x> 0.
X x* +1

. . . : . Yee X C o

Exercise#4 @ 4 points Find the value of the constant C for which the integra Q¢ - —dX
& +1 3x+1p

converges. Evaluate the integral for this value of C.
Exercise# @ 3 points Water in an open bow! evaporates at arate proportiond to the area of the surface of the

water. (This means that the rate of decrease of the volume is proportiona to the area of the surface.) Show that the depth
of the water decreases at a constant rate, regardless of the shape of the bowl.
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