Spring 2007 Math 152 Exam 1B Mon, 19/Feb/2007

SOLUTIONS: Executive Summary [method] Review on reverse —
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@ Vv :/y2 dx :/ cosx dx = 2 [volume by cross-sections)
- /2

(© fae= = /3 X dx = 1 [substitution rul€]
¥ 3-0/)y Vx2+16 3

VT /2
(© V :/ 27 x (cos (x?) — sin (x?)) dx = v/2z — = [volume by cylindrical shellg]
0
4
(d) /nrzdy = /nx2 dy = 72:/ 4 — ydy = 87 [volume by cross-sections]
0

2
© / x3e dx =
0

4
(d) 5=F =kx = 2kimpliesk = 2, whence W =/ 2x dx = 20. [Hooke's Law; work]
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1
+ [integration by parts]

el 2
(b / nx =1- o [integration by parts]
5 125
(e A= (x +4) — (x*—2) dx = - [area bewteen curves]
-2
20
(6) Wiota = 20 x 10 +/ %x dx = 300 [work lifting object and rope]
0
5x 4+ 7 . .
(b) / 1T 3dx = 4In5 — 3In 3 [partia fractions]
/cost cosdtdt = Z (1sin3t + L sin5t) + C [use atrig product formula]

/0033303in‘230d9 = —1(csc30 + sin39) + C [use basic trig identity]

2
W = / 2 (1000) 7 (4y)** (2 —y) dy = 35,280z [work done pumping water]
0

1 1 .
/ X+ 35 X = X — + C [usetrig sub x = 2tand]
(x2+4)” WXZ¥4 X244

2 320 .
V= / 7 (8 —x (8- x3)2 dx = 77[ [volume by cross-sections]
0
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Chapters and Sections

7: Applications of Integration

7.1
7.2
7.3
7.4
7.5

Areas Between Curves
Volume [by Cross-Sections]
Volumes by Cylindrical Shells
Work

Average Value of a Function

8: Techniques of Integration

8.1
8.2
8.3
8.4

Integration by Parts
Trigonometric Integrals
Trigonometric Substitution

Integration of Rational Functions by Partial Fractio

Fundamental Concepts (z=x ory)

7.1
7.2
7.3
7.4
7.5
8.1
8.2
8.3
8.4

A= 1T @-g@)dz

V= [2A(@) dz

V = [2zrLdz

W= fab F (2) dz; Hooke’s Law:F (z) = kz
fave = 1z [0  (2) dz; MVTI
Judo=uv— [odu

Identities: basic; half, double; product

Trig with squaresy/a2 — u2, /a2 + u2, /u2 — a2

PFD: Form; clear fracs; expand; collect; linear soly

Additional Details

e MVTI: f cont.onp,b] = dce[a,b] s.t. f(c) = fave

Basic: sin? x + co€ x = 1 and derivations via division
Half: cog x, sir? x = 5 (1 % cos X), respectively
Double; sin 2x = 2 sinx cosx

Product:

sinAcosB = 3(sin(A-B)+sin(A+ B))
sinAsinB = (cos(A— B)—cos(A+ B))
cosAcosB = 1(cos(A— B)+ cos(A+ B))

e Trigsubs: u = bx + c; ¢ (usually 0) andh, b > 0 constants

[ Expression| Substitution | Differential | Identity |
VaZ—u2 | u=asing du = acosd do 1—sir?0 = cof o
Va2+u2 | u=atand du = ased6 dd 1+tarf 0 = se@d
Juz—a2 | u=ased | du=asedtanddd | secd —1=tarfd

e PFD (Partial Fraction Decomposition): For proper rational
expressions only (long divide beforehand if necessary).

| Factor* in denominator|

Terms in PFD summation

K A B ... C
(ax +b) ax+b’ axtb?’ "’ (ax+bF
K
(ax2+bx+c) AxtB___ Cx+D _ ... __ ExtF _
ax®+bx+¢’ (ax24bx+c) (ax2+bx-+c)

*ax? 4 bx + cis an irreducible quadratic; i.ép? — 4ac < 0.

Notes

In water-pumping work, use the “march of the differentiatéere

p = 1000

e

kg 9=980 0= 62.5%, h (y) is the distance the

layer is lifted, andA (y) is the cross-sectional area of a layer.
Also, 98 = 38 =

e

e Metric

dv
dm
dF
dw

e British

49

A(y) dy

pdV =pA(y) dy

= (dm)g=pgA(y) dy
= (dF)D = pgA(y)h(y) dy

d
c

dv = A(y)dy
= o0dV =JA(y) dy
dW = (dF)D =4dA(y)h(y) dy

W o= /dW:/CdaA(wh(y)dy

dF

2 and 625 = 12°, for help in hand work.
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