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M iderm 2 So Jection c @

1. (6 pts) Write out the form of the partial fraction decomposition. Do not evaluate the
coefficients:

z2+1 .
@712 1) (@21 201 2) (T2 +3242)

M_;_/i,_»;.[:j‘lnL_g;_,_g,./.D .;_,Z—:'(‘f‘/:
T X+ (XH) /X"f“’) X2 AKEfZX L

w2, 900 1) [R5 N
(K% 2cr1) (K42 £2) (X4 342)

%\

= () (et 1) (257) e 2x42)

= (4<+133/4<+2\ (5 425+ )
Noe Ree] Roots




2. (6 pts) A tank contains 1000L of brine with 25 kg of dissolved salt. Pure water enters
the tank at the rate of 10L/min. Brine that contains 0.08 kg of salt per liter enters the
tank at the rate of 20L/min. The solution is kept thoroughly mixed and drains from the
tank at a rate of 30L/min.

Let y(t) denote the amount of salt (in kgs) in the tank at time £. Write down the
differential equation that y(t) satisfies. Do not solve this differential equation.

Fure wele )
X, 2 i
ml 17, //
\‘K\\ Okofr. T 9084,
Joovl
= [£)
=5, in Y]
dy

7 = ﬂ’"m[é im) - ﬁ”f’i*@ ot )

4 ' y
<= ORI 0L fuio)+ 00815 NizoL )

At
- ﬁ/i) /?/L> (3 Z%M/n}

[000

g z
ﬁ{-;: [ OO0 /




3. (6 pts) Let R be a region in the z, y-plane bounded above by the graph y = f(z), below
by the graph y = g(z), on the left by the line z = a and on the right by the line z = b.
Also suppose that the area of the region R equals 2. Then the coordinates of the centroid
of R are

(8) 3= [ 2(f(2) - 9(z)) dz, § = [L[(f(2)) — (9())?] dz

®) =1 2@~ (4@)] dz, §=1} [ 2(F(2) - 9(x)) du

() 2= 1 [21(F@)? - (9@))?] dz, § =} [ 2(f(z) - 9(z)) do
(@)= 4 12550 - o) do, 5=} LIG@) - ()] ds

(e) & =2 J} zl(f(2))? — (9(=))?] ds, §=2[}(F(z) — 9(s)) dz

(£) 2 =2 [ 2(f(z) — 9(z)) dz, §=2 [[(F(2))*~ (9(2))?] dz

Choose the one correct answer above. No work has to be shown.




4. (8 pts) Write down the integral for the length of the curve

yzlln:z:—%:z:z, 1<z<2

2

and simplify this integral as much as possible, but do not evaluate it.
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5. (14 pts) (a) Find the exact value of the Trapezoidal Rule approximation T3 for flz 1dz.
Do not use decimal notation, except (if you wish to use it) in the final answer, and provided
your final answer has the form of one number expressed in decimal notation.

(b) Is the approximation T3 in part (a) accurate to within &7

COMMENT. All required calculations in both part (a) and part (b) can be readily per-
formed without the use of a calculator.
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6.(14 pts) Consider the improper integral

/ ° sin? iz
1 1:3 + 2:1;2 + 5

(a) State the definition of what it means that the integral above is convergent.
T+ meeins ,»’Jfla;f g@u\ ’ S‘Au X CQX
Eanc BN S o

XI5t prd iy foife.

(b) Determine whether the integral above is convergent or divergent. State carefully the
two main results (or theorems) that you will use.
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7. (14 pts) Evaluate
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8. (15 pts) Solve the initial value problem
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MATH 1272
Midterm IT

SOME FORMULAS

sin(A + B) = sin Acos B + cos Asin B
cos(A+ B) = cos Acos B —sin Asin B
sin*(A/2) = (1 — cos A)/2

cos?(A4/2) = (1 + cos 4)/2

sin Acos B = 3[sin(A — B) + sin(A + B)]
sin Asin B = Z[cos(A — B) — cos(A + B))
cos Acos B = 3[cos(A — B) + cos(A + B)]

sec?z =tan?z+1

P l<(l>—a>3
T (2 n*
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