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Math 152 Exam 2, Fall 2006

Instructions. You must show work in order to receive full credit. Partial credit is possible for
work which makes positive progress toward the solution.

Conditions. No calculators, notes, books, or scratch paper. By writing your name on the
exam you certify that all work is your own, under penalty of all remedies outlined in the student
handbook. Please do not talk until after leaving the room.

Time limit: 1 hour 15 minutes (strict).

NOTE: The topics may not be in order either of increasing difficulty or of the order they were
covered in the course. Problems are 10 points each. Form Al.

POSSIBLY USEFUL FORMULAS

sec?x =tan’z + 1 M, = Ax [f (mﬂ"l) + f (xl+xz) et f (zn 1+ }

cos? g = Lregs2r T, = &2 [f(x0) + 2f (z1) + +2f(:cn 1)+ f(xn)]
A —tan~'z + C ftan:vdx— In|cosz| + C

PV =nRT [Bul < 5555 (K > [ (2)

b= pgAd |Er| < 5@ (K2 f'(x))

|Ro(@)| < Gigyile — al™*! n-(r—rp) =0

Sp = B2 [f(wo) + 4f (21) + 2f (22) - -+ + 2 (¥n—2) + 4f (Tn1) + f(24)]
B < Kozt (K > ()

9(0) = 75y

Jon f <:v) de < s — s, < [~ f(z)dz

f\/ll_de:sin_lx+C

1;3:;:2 = Zzo:o(_ll)nxzn
@(sec le) = —
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SHOW WORK FOR FULL CREDIT

1. Find the exact value of the following:

(a) tan~!(tan(37/4))

sin~!(x)

2. Evaluate the integral / e
& V1—22

3. Evaluate the integral / 2223 da .

dx .

NO CALCULATORS

(b) sin(cos™1(2/3))



@©IIT Dept. Applied Mathematics, October 13, 2006 3

4. Find A, B, and C in the partial fraction decomposition

> +r+8 A Bx+C

(x—2)(x2+3) x—2+ 243

-1
5. Evaluate the integral / (;_—2>2 dx .

6. Find a function f(x) such that / f(z)dx = oo, but / L\/{)cm converges. Give the
1 1 x

exact value of the second integral or otherwise prove it converges.
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7. Use integration by parts to evaluate the integral / tan 'z dr.

8. Recall that the degree 1 finite Fourier approximation of f(x) is g(x) = a+bsinz + ccosz,
where

1

a=—
2T

7rf(m)dx, b= 1 ﬂf(x)sin(x)da:, and c:%/7r f(x) cos(x) dx .

- s

When f(z) = 23, determine whether a, b, and ¢ are positive, negative, or 0, and give a
justification for each. Circle one answer for each of a, b, and c.

a<0 =0 >0 b: <0 =0 >0 c:<0 =0 >0
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9. Evaluate the integral / sectz tan® z dx .

3
10. Evaluate the integral / V9 — 22dx in two ways: (i) by direct evaluation, and (ii) by

0
interpreting the integral as a geometric area.



