Name

MATH 172 Exam 1 Spring 2019

Sections 501 Solutions P. Yasskin
Multiple Choice: (5 points each. No part credit.)

1. Find the area between y =x?>-8 and y = 2x.

a. 24
b. 80

3
c. 36 correct choice

124
d. 3

e. 48

Solution: The curves intersect when x2-8 =2x or 0=x>-2x-8=(x+2)(x—4) or x=-2,4.

A= j (2x —x? + 8)dx = |:x ——+8x] (16— 64 +32) (4— 16) - 60- 22 — 36
2. Find the area between y =x* and y = 16x. y |
a. 32
b. 36 , , , ,
X
c. 48
d. 64 1
e. 128  correct choice
Solution: The curves intersect when x* = 16x or 0 =x’-16x = x(x>-16) or x = 0,4.
Since the region is symmetric, we can double the right half:
4 4 4
_ L3 g 2_ x| .16 — =
A= 2[0 16x — x3 dx 2[8x : ]0 28+ 16— 64) = 128
1-13 /65 15 /10
14 120 16 /15

Total /110




3. Find the area between x =36 -2 andthe y-axis

108
216
144
288  correct choice
432

» 20 T 9

Solution: The parabola intersects the y-axisat y = +6. So

3

6 6
A=J.6(36—y2)dy=|:36y—yT:| = 2(36+6-36+2) = 288
- -6

/T
4. Compute J. xsin(x?) dx.
0

correct choice

» 20 T 9
= N VO

Solution: Letu =x%2. Then du = 2xdx and

fosin(ﬂ)dx = %J.: sinudu = [—%cosu}: = % + % -1

5. Compute I(x2 + 1)e* dx.

+lex i

1,2 o
a. 2(x +1)e 7]

1o
4xe

L 2x_l 2x
2xe 2e +C
1o
2xe
Ly

(=2

1,2 2
: 2(x +1)e

c. %(x2 +1)e* — +Le2 ¢ correct choice

4
d. L2+ 1D)e> - +Le i
) 2 2
1,2 o 1o 1 o
e. 2(x +1)e 5 xe 1e +C
u=x>+1 dv=e¥dx i
Solution: Use parts with 1 I=—=(x*+1)e*> - | xe¥dx
du =2xdx v= jezx 2
; u=x dv = e*dx 1,2 2x 1o 1 2
Now use parts with du = d v=%e2x ]=3(x +1)e _[3)66 —7'[6 dx}

—l 2 2x_i 2x lh
1—2(x + 1)e 5 xe +4e +C



6. Find the average value of the function f{(x) = 9 —x> on the interval [0,3].

27

a. 4

b. 6 correct choice
c. 5

9
d. 5

W

e.

3 3
Solution: f,,, = %10(9—x2)dx - %[%— );—3]0 -1e7-9) -6

7. Find the length of the parametric curve x =t and y = 4+ for 0<r<1.

2
a 13
b. %
e 13
d. 5L4
e. g—}l correct choice
Solution: 4t —4p W _ 3

dt dt
1 2 2 1 1 1
L =J. <@> + (ﬂ) dtz_[ J@3)? + (365)° dtz_[ J16£6+ 970 dl‘:J. 216 +9¢* dt
0 dt dt 0 0 0

Let u=16+9#. Then du = 36r3dt and %du = 13dt. So

I _L[ZU_MTS_L 32 _ 1632y — L 3 _ 61
L_36I16ﬁd”_36 3 ], " 3g @167 = 5p(25-64) = 5

8. Thecurve y=x* for 0 <x <2 isrotated about the x-axis. Find the surface area.

532
a. 272

b. (22 1)
c. 2”—7(1453/2— 1)  correct choice
d. (1452 -1)

T 148302
e. 13 145

Solution: % = 3x%. Theradiusis r =y =x3. So the surface area is:

) 2 2
A= I27rr 1+ (%) dx = I 213 1+ (3x2)% dx = Io 2mx3 41+ 9x* dx
\ 0

Let u=1+9x* Then du=36x’dx and %du = x3dx. So

I _|:L 2u3’2]145_i 32 _
A_36L onfidu= | Jo 2 | = (1452 - )




9. Compute j " sin30 cos20 6.
0

a 2
b. %
c. 12—5
d. 14—5 correct choice
e. S

—_—
W

Solution: Let u =cosf. Then du = —sinfdd and sin%0 = 1 — cos?0

3

jo sin30 cos20df = —j?(l -y du = | 2 u?s]ll - 2(5L-3D)

/4

10. Compute J. tan*0sec?0do.
—n/4

a. % correct choice
2

b. 3
2

C. 5
4

d. 15
8

e. 15

Solution: Let u =tanf. Then du = sec?0db. So
—r/4

/4
11. Compute J. tan30sec30do.
0

a S(/2-1)
12—5<ﬁ +1)  correct choice
. %(ﬁ +1)
5 (Z-1)
G-

o

(2}

=3

o

[ tan‘0sec20d0 = jll ut du = [“?5}11 -(+-4)-2

=1-u?.
-4

15

So

Solution: Let u =secd. Then du = secOtanfdd and tan?0 = sec?0—1 = u? — 1.

IZM tan30sec30d6 — Jf(uz )P du = [“—5 - “—3}ﬁ

573,
_12-10 5 _3-5_ 2
=S5 V243 (2 +1)

47 22

)-G-4)

So



12. Compute J. 1

13.

—axX
9 +x2)*?

a. ++C

949 + x2

b. —* _ +C correct choice

949 + x2

C. ++C

379 + x?
d J9 +x2

9x
V9 +x2

e. T+C

+C

Solution: Let x =3tanf. Then dx = 3sec?0dh. So

_ 1 _ 1 2 _ 1 1 2 _ 1 1
I=|————dx = 3sec’0dl = - | ———— sec*0df = =~ | ——5 db
J 9 +x2)*"? J (9 +9tan26)>” 9 J (1 + tan2)*” 9 e

= % Icos@dﬁ = % sinf + C
Draw a triangle with opposite side x, adjacent side 3 and hypotenous 9 +x?>. So
I=—2~A—+C

9J9 + x?
Compute —L g

J‘ /x2 —4

a Lm|/@-4|+C
b. In|J/x>—4|+C

c. ln|x— Jxr—4 | +C
d. ln|x +Jx2—4 | + C  correct choice

2, Ax* -4

= 3 +C

e. In

Solution: Let x =2sec. Then dx = 2secftanfdh. So

1 1
I=|———dx =| —————2secHtan0db = | secOdO = In|sech + tanf| + C
'[ Jxt -4 J. J4sec?d -4 '[

Draw a triangle with hypotenous x, adjacent side 2 and opposite side x*—4.

2 _
Then sec = % and tan6 = XT4

2 _
N = infx+ V=4 |+ C—In2

2

So

I=1In




Work Out: (Points indicated. Part credit possible. Show all work.)

14, (20 points) A 10 cm bar has linear density 6 = e™ g/lcm where x is measured from one end.

a. Find the total mass of the bar.

10 0
erdy =[], =—e 0+l =1-¢0

Solution: M = J'édx = I

0

b. Find the center of mass of the bar.

u=x dv = e dx

—X

10
Solution: M, = jx&dx = j xe™dx Use parts with dn— d
0 u=ax v=-—e

10
= [xe ™ —e™])" = (=10e710 —e710) — (—e®) = 1 - 11e7'°

M, = [—xe‘x + Je‘xdx:|

oM 1-11e
M 1_6710

0

15. (10 points) Compute J.xarctanxdx.

HINT: To complete the last integral, add and subtract 1 in the numerator.

u = arctanx dv = xdx
Solution: Parts with . Then
du = —1 sdx  v= 1,2
1+x 2
jxarctarixdx = %xz ar(lztaan %J‘ 1 fxz dx = %xz arctanx — % } Izz -7 +1x2 dx
_ 1.2 _ 1 1
= 2x arctanx 2x+ 3 arctanx + C
16. (15 points) Compute J.e3xcos4xdx.
u = cosdx dv = e¥dx
Solution: Use parts with ] 1 . Then
du = —4sindxdx v = §e3x
_ 3x _ L 3x i 3X of
I = je cosdxdx = 3 e>*cosdx + 3 je sin4x dx
u = sindx dv = e¥dx
Next use parts with 1
du = 4cosdxdx v = §e3x
_l3x il3x‘ _i 3x :l3x if’;x' _i
I = 136e c0f4x+ 3 [ 3 e4 sin4x 3 J.e cos4xdx} 3 e’*cosdx + 9e sin4x 9 1
10 7 1 3x a4 3x o
I+ 91 3e cos4x+9e sin4x
_ i L 3x i 3X o3 — i 3x i 3X o3
1= 25(36 cos4x + 9e s1n4x>+C 25@ cos4x + 256 sin4dx + C



