Mathematics 1575/D630, Spring 2015 Exam #1

Instructor: Suman Ganguli March 2, 2015 Name:

’ Run ETEX again to produce the table

’ Show all your work and simplify your answers.

1. (20 points) Solve the following indefinite integrals:

(a)
1 1
/ (31:6—2953—1——1—2) dr =
T T

3 7 4
Solution: % - % +Injz| -2t +C

/ e *sinx dr =

Solution: v = cosz,du = —sinz dx = — / e'du = —e®*" + C

2. (20 points) Compute the values of the following definite integrals:

(a)

25 25
Solution: 3/ 120y = 3% 2 {tl/ﬂ —6 [251/2 - 1} —6(5—1)=24
1

1

/4
/ (2 +sindx) do =
0

w/4
. 1 T 1 1 T 1
Solution: {2;1: 2 coaél:z:}0 = (2 1 cosw) — (O 1 CObO) = <2 + 4) — (O
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3. (20 points) This graph shows the areas of certain regions between a curve y = f(z) and the z-axis. Use it to find the
values of the following definite integrals:

0 [ 5w de -

Solution: 3—1=2

o) [ o) =

Solution: —1

© [ " f@) dz =

Solution: 3 —14+2—-5=-1

@ [ 1) dr =

Solution: 34+ 14+2+5=11

du

du

.1 —1
———— =sin" u+Cand | —— =tan " u+C
N /1+u2

4. (20 points) Solve using the inverse trigonmetric integrals: /
(a)
sin~lz

Vg dx =

2 =102

. sin” "~ x u (sin™ " )
Solution: u =sin"'z,du = ——— dr= [udu=—+C=——"—+C
olution: v =sin™ " z,du 1_332 /m T udu 2+ 5 +

/' xdx B
1+ 24

d 1 d 1 1
Solution: u:xg,du:2xdm:>/%=§/ﬁ22:§tan_1u+C=§tan_1(m2)+0
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5. (10 points) Recall that the integration by parts formula is:

/udv =uv — /vdu or /u(az)v’(x) dx = u(x)v(z) —/v(w)u’(m) dx

Use integration by parts to solve:

/ ze3® dx =

1
Solution: u = z,dv = €** = du = dx,v = gei’w

zred® 1

3x
3z _Ie _1 3x _ _ = 3z
/a:e dr = 3 3/ e’ dx = 3 96 +C

6. (10 points) Use the method of odd powers for trigonometric integrals to solve the integral below, i.e., in this case use

the fact that cos®# = cos®f cos = (1 — sin? 6) cos 6.

/sin2 6 cos®0dh =

Solution: /sin2 0 cos® 0 dh = /sin2 0(1 — sin® ) cos 0 df = /(sin2 0 — sin® 0) cos 0 df =

sin® 6

3

sin® 0

5

+C




