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(30 points) Find the following integrals:
l b) [ cos xdx
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nts) Find the following integrals
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they diverge,
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4.0 points) Use the integrating factor to solve the initial value problem:

sin(x)y'=cos(x)y+1, y(%) =0.



5. (30 points) Th - ,
the 10giStic)e u:t.popul.atlon P(t) of mosquito growing in a garden increases according to
(a) Find a formula f with growth constant k = 0.3 (day™") and carrying capacity A = 809.
(b) After h ula for the p?pulatlon P(t), assuming an initial population of Po = 80 larvae.
ow many days will the mosquito population reach 400?



6. (30 points) a) Write the integral expressing the arc length of the curve
y=tan" x,0<x<2.(do not compute the value of the integral)

b) Sketch the picture and write the integral expressing the surface area of the solid

2
X

generated by rotating the following curve about the y-axis: y =1 ——;—,0 <x<2.

(do not compute the value of the integral)
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7. (30 points) A vertical gate of a dam has the shape of an isosceles trapezoid Wi

‘ below
4m top, the 7m bottom and 2m height. Given that the top of the gate is 3m
the water surface.

; ‘ ' f the gate by a
a) Explain how to approximate the hydrostatic force against one side o g
Riemann sum.

b) Express the force as an integral and evaluate it.

3m




8. (30 points) Find the centr

- e top of an
o1d of the region which consists of a semicircle on top
equilateral triangle of side

6 as in the figure below.




*‘dw
gy
i

"y (30 points) a) Fipd the general solution of the following differential equation by using
separable of variables

-x*y'=xy.

-X

b) Find the constant C so that p(x)= 1Ce
—+-

e—2x

is a probability density function on the

interval (-oo, o).



10. (30 points) A 1000-liter (L) tank contains 500

10 g/L. Water with a salt concentration of 50 g/L flows into the tank at a rate of

Rin = 80 L/minutes (min). The fluid mixes instantaneously and is pumped out at a specified
rate Rout =40 L/min.

(a) Set up and solve the differential equation to find the quantity of salt in the tank at time t.
(b) What is the salt concentration when the tank overflows?

L of water with a salt concentration of



