MATH 202 Exam #2 — Solutions

1. (25 Points): Find the following integral,

/ T+ 2 d
224+ 3x—14 v

Solution:
x+2 2 3 3 2
U dr = ZIn|z — 1|+ 21 4
l/ﬁ+&pw_x /5@+®+5@—D v=ghle =1+ zinfe+d+C

2. (25 Points): Find the following integral,
/xcos2(x) dx
Solution: Let u = x and dv = cos?(z) dz, then du = dz and v = z + 1sin(2z). So
/a:cosz(a:) dx =z 1:1: + 18111(291:) - /lx + lsin(23:) dx
2 4 2 4

1 1 1 1
= <§x + 1 sin(2ac)> — (Zx2 ~3 cos(2x)) +C
r?  zsin(2r)  cos(27)
=7 t—a1 ts ¢

3. (25 Points): Find the following integral,

1
— dx
/ v A4x?2 + 1

Solution: Let 2 = 3§ tan(f), then dx = §sec?(f) df, and

1 1 1
—dx:/ -~ sec?(6) db
/ rv4z? + 1 1 tan(0)/tan*(6) + 1 ©)

df = /CSC(Q) df = —In|csc(f) 4 cot(8)| + C

422 4+ 1 1

C
2z +2x +
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4. (25 Points): Find the following integral,

1
_—  dx
/\/x+1+\/§
Solution:
1 1 Vo +1—yx
— dx = . dx = \/x——i—l— T dx
/\/a:+1—|—\/5 /\/x+1+\/5 Ve+1—yx Ve

2 2
— g(x+ 1)3/2 . §I3/2 +C

5. (10 Points): Use (a) the Trapezoidal Rule, (b) the Midpoint Rule, and (c) Simpson’s
Rule to approximate the given integral with n = 4 subdivisions. Also determine the
error bounds for each of the three methods. The graphs of f”(z), f”(x), and ()
are given below. Give your answers to at least 5 significant digits.

4
/ In(1 + e%) dx
0

01

-05 0 ols 1 15 2 25

Solution: Let f(z) =In(l+¢%), Az =22 =20=1

(a) T = L((0) +2£(1) + 2f(2) + 2(3) + f(4)) ~ 8.844425604373814
|Ep| < Koo < 0254% () 0833333333333334

12n2  — 1242 7

(b) M = £(0.5) + f(1.5) + £(2.5) + f(3.5) = 8.78413041472803
3
| By | < Kool < 02548 () 0416666666666667

24n2  — 2442 7

(¢) S =L(f(0) +4f(1) +2(2) + 4f(3) + f(4)) ~ 8.804183095643852
|Bg| < KO0l < 0138 0 0027777777TTTTTTS

180n* — 180-44
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