Name (print):

CaLcuLus 132: MIisSION 1 (45PTS)

Show work. Your work should be single-sided and clearly labeled. Number the pages in your
solution. You will be given a folder to turn in your work, please print your full name in large
font on the outside so it is easy for you to pick back up after grading. Thanks.

Recommended Practice Problems: (these are not collected)

Stewart §7.1 #’s 3, 7, 9, 11, 13, 15, 19, 21, 25, 29, 37, 41

Stewart §7.2 #’s 1, 3, 5, 7, 13, 15, 19, 21, 23, 25, 31, 33, 39, 41, 49, 55, 65, 69

Stewart §7.3 #’s 5, 7,9, 11, 13, 15, 17, 19, 27, 29, 31, 42

Stewart §7.4 #’s 1, 3, 5, 7,9, 11, 13, 21, 23, 25, 27, 29, 39, 41, 43, 45, 47, 51, 53, 59, 61, 72
Stewart §7.5 #’s 1, 5, 13, 19, 21, 27, 33, 49, 57

Stewart §7.8 #’s 5, 7, 9, 11, 13, 17, 21, 25, 27, 31, 33, 37, 49, 51, 53, 57, 58, 61, 79

Problem 1 Integrals we can calculate using u-substitution and/or FTC II

(a.) /01 (W) dz

=3 dr

5 T+ 2

(b.)

(c.) / sin(3z) dz

(d.) /86(32(2:1} +1)dx



Problem 2 Integrals we can calculate using u-substitution and/or FTC II

(a.) / 22 cosh(2?) dx

In3

(b.) sinh z dx

In2

(c.) / sec® v tan x dx

(d.) /(%—l—x%)dw



Problem 3 Integrals we can calculate using u-substitution and/or FTC II

(a.) /(e%/e_u €i> dz

sm rdx
cos

7

(d.) ) (x —6)"dw



Problem 4 Calculate / x cos(bx) dx

Problem 5 Calculate / 2t Inxdx



Problem 6 Calculate / (sirfl(a:))2 dx

Problem 7 Calculate / e ? cos(ax) dr where a # 0 is a constant



Problem 8 Calculate /tanhl(:c) dx.

Problem 9 Calculate /  sin x cos x dx
0



1 n—1

Problem 10 Show /cos” rdr = —cos" ' rsinz+ /003”2 x dx for n € N. Also, use
n n

this recursive formula to calculate the integrals of cos? z and cos? x.




Problem 11 Calculate [ VT

Problem 12 Calculate /sin?’(a:)\/cos(x) dx



Problem 13 Calculate / sin®(z) sin(2z) dx

Problem 14 Calculate /xtan2xdx



Problem 15 Calculate / sin? 6 do
0

Problem 16 Given A # 0, calculate /SiHS(AZL‘) dx

Problem 17 Given A # 0, calculate /tanh(A:c) dx



s

Problem 18 Calculate / sin(pz) sin(gz)dz where p,q € N. You should get different an-
swers for p :rq and p # q.



Problem 19 Set-up, but do not determine the coefficients, of the partial fractions decompo-
sition of:

(a.) f(x) =

33+ 21
(2 4 87 — 1) (92 —7)2

20 — 42

(b.) f(z) = 64 + 1323 + 522




Problem 20 Use long division to rewrite the given rational function as the sum of a poly-
nomial and a proper rational function then set-up, but do not determine the
coefficients, of the partial fractions decomposition for the proper rational func-
tion.

3t + 2% 4+ 3z + 2
() f(z) = xt — 322 +2

xﬁ —3rx+7
(b.) f(z) = (22 — 142 + 49)(z* — 1)




Problem 21 Find the partial fractions decomposition of:

1.2

@) Gt

B4+ r+2
x4+ 32242

(b.)




x?dx

Problem 22 Calculate / _—
2 4+ 62+ 13



222 4 8

Probl 23 lculat d
roblem Cacuae/($_1)(x2+4x+5) T



dx

Problem 24 Calculate /m



zdx

Probl 25 Calculat
roblem acuae/(x+1)(x+2)(x+3)



dz
(x —1)(x%+1)2

Problem 26 Calculate /



b2 _ 22
in terms of a natural logarithm or in terms of the inverse hyperbolic tangent
function. Assume b > 0.

d
Problem 27 Calculate / — % intwo ways. Show how the result may either be expressed



dz
vV +4x + 11

Problem 28 Calculate via a hyperbolic substitution, /



Problem 29 Calculate / (11 —2%—4x)~3/? dz and use algebraic functions to state the answer

as much as possible.



dz

————— and use algebraic functions to state the answer as much
(22 — 9)3/2

Problem 30 Calculate /

as possible.



Problem 31 Calculate / V1+etdx



cosz dx

Problem 32 Calculate /

sin?z — 3sinz + 2



Problem 33 Calculate / e P* dx where p > 0.
0

dx
V1 —x

1
Problem 34 Calculate /
0



Problem 35 Calculate /

zrln(z)

1
Problem 36 Calculate/ xIn(z) dz.
0



Problem 37 Calculate / d—m
1 z(z+1)
& dx

Problem 38 Calculate /

T —x’
e ¥t €



Problem 39 Use the comparison test for improper integrals to determine the convergence or
divergence of the integrals below:

@ | @

> sin(z?)

(b.)



Problem 40 The Laplace Transform is important to electrical engineering and other ap-
plied Mathematics. The idea is to replace a function of time f(¢) with a corre-
sponding function of frequency s denoted by F'(s) via the improper integration
F(s) = [, e * f(t) dt. Calculate the Laplace transforms of the functions below:

(a.) f(t) =e™ for a > 0 (you should assume s > a),
(b.) f(t) =sin(bt) for b > 0 (assume s > 0).



Problem 41 Consider f(x) = ke ™ for x > 0 and f(z) = 0 for z < 0. Show f(z) is a
probability density function.



bx 0<z<)b
Problem 42 Let f(z) = ¢ v* —b(x —b) b < x < 2b. For which choice of b is f(x) a prob-

0 x ¢ 0, 2b]
ability distribution ?



Problem 43 Make a t = tan(z/2) substitution to evaluate the integral:

An outline of the calculation: derive expressions for dz, sin(z) and cos(z) in
terms of ¢ then substitute into the given integral to reformulate the integral as
a rational function.



Problem 44 Suppose v = te~? is the velocity of ninja Bob at time ¢. If Bob the ninja is

at r = 2 when t = 0 then find the position and acceleration of the ninja as a
function of time ¢.

Problem 45 Find the area bounded by y = sin?z and y = sin® z for 0 < z < 7/2.



