Name

MATH 172 Exam 1 Spring 2020

Sections 501 Solutions P. Yasskin

Multiple Choice: (4 points each. No part credit.)

/2

1. Compute I cos>2x sinx dx.
0

1

a. 5

b. % correct choice
4

c. 3
S

d. >

e. 5

Solution: u = cosx du = —sinxdx.
0

5

0 1

2. Find the total area between y =3x?>-x* and y = 2x.

a. 0
1
b. A
C. % correct choice
d 1
e. 2

Solution: The curves intersect when 3x2 —x3 =2x or

0=x3-3x>+2x =x(x*-3x+2) =x(x—1)(x-2) or x=0,1,2. So

A= I;(Zx—3x2+x3)dx+J‘?(3x2—x3—2x)dx = |:x2—x3+£:|;+ |:x3—

=<1—1+%)+(8—4—4)—<1—%—1> -1

72 0 52
J' cos¥2xsinxdx = —I u¥?du = —[2”—] —0--2 -2
1 5 5

4

1-14 /56 16 /18
15 17 17 /15
Total /106




3. Find the area between x =y+siny and x = y. y t
a. & 1
4
b. >
c. 4 T
d- 3 1 + 1

e. 2 correct choice

Solution: The curves intersect when y+siny =y or siny=0 or y=0,x.
A= [ siny) - @)dv = [-eosylf = (-=1) = (-1) =2

4. Find the area between y = 3xy16+x*> andthe x-axisfor 0 <x <3

61 correct choice
9

33/2

54

244

» 20 T 9

3
Solution: 4 = I 3xJ16+x2 dx We substitute u = 16+x* and du = 2xdx and
0

3 25 1 25
a=3 lbﬁdu—[u ]16_125—64_61

1
5. Compute I 2xe* dx.
0

12
a. 2(@ 1)
b. %(e2 +1)  correct choice
1 2
c. e
1,2
d. 2(3e 1)
32
e. Se

u=x dv = 2e¥dx

Solution: Use parts with N

du = dx y=e

I= xezx—J.ezxdx = [xezx— %ezx]:) = (ez - %ez> - (—%) = %ez + %

1
2

du

= xdx.



6. Find the average value of the function f{x) = sinx on the interval [0,x].

correct choice

e o T
IR BRI

e.
P _ 1 1 T_ 1 _ 2
Solution: f,,. = FJ' sinxdx = 7[—cosx}o = r(C-1--1)==

7. Find the length of the parametric curve x =6 and y =In(cosf) for 0<6 < %

a. In[/2 +1]|+1

b. In|y2 1] +1

c. In[y2 +1|-1

d. ln|ﬁ—1|

e. In|y2 +1| correct choice

Solution: % =1 % = % = —tan@

L= j;m‘/ %)2+(%)2 d = jm J1+tan20 do = f”/4sec9d9=
1n|secz+tan—| In[secO + tan0| = In|y2 + 1| — In|l + 0] = In|y2 + 1|

8. The curve (x,y) = <t+ 1,7 + t) for 0 <t<1 isrotated about the y-axis.

Find the surface area.

2r
a. 3
8 <30
b. 3 5
c. 7”(53/2 232)  correct choice
d. BL(s32-1)
e. T775(53/2 23/2)

Solution: ax _ @ =t+1. Theradiusis r=x=1t+1. So the surface area is:

dt dr
2 1 1
A= I2nr‘/ i;;) +(%) dt:j 2a(r+1) 1+(z+1)2dt:nj(2t+2),/z2+2z+2dt
0 0

Let u=¢+2t+2. Then du= (2t+2)dt So

5 5
_ __2u? ‘ _ 27 =32 _ A3
A—EIZ,/udu—n e (5 2712




10.

1.

2
Compute I x3 Inxdx.
1

a. 21n2—%
_9
b. 2In2 3
_ 15
c. 2In2 6
d. 41n ig correct choice
17
e. 4In2 6
u = Inx dv = x3dx
Solution: Parts with 1 1 . Then
du=~dx v=—x*
4
[l L[l 217 T Ldpr L 4 A __15
I—|:4xlnx 4jxxdx1 [4x1nx 16x] (4In2-1) ( Inl 16) 41n2

/3
Compute I tan30sec?0do.
/4
2 correct choice
4
20

e o T 9

1
4
1
e. 5

Solution: Let u =tanf. Then du = sec?0d. So
/3 J3 4 J3
3 2 _ 3. _ | U _ (9 _1\_
J'Mtan Osec QdQ—J'l u du—[ 7] ]1 ) 4> 2

Compute I” cos*0do.
0

a. =~
b.

RYi4
16
S
16
hYi4

c. =3
3
8

d.

correct choice

e T

4

Solution: Use cos’4 = M

j cos*0.d0 = j (1+C—0529) d@—%j 1+2cos29+c05229)d0=%j;(uzcoszm“cTOS“@)de

1[0+s1n20+2(0+ sm40>T 4<7r+2>



12. Compute Iﬁdx

x )3/2
a. ++C
44 —x?
b. —X— +C correct choice
44 —x?
C. ++C
2J4 —x2
2
o L7
2
T

Solution: Let x =2sinf. Then dx = 2cos0d0. So

1 1 1 1 1 1
[=|——————dx = 2 0do = - | ———— 0do = = do
J @—x)2 J @ asin20) 4 J (cos0)? 4 J cos?0

_ 1 2 _ 1
=7 Isec 0do 7] tan0 + C

Draw a triangle with opposite side x, hypotenuse 2 and adjacent side y4-x?>. So
I=—2~———+C

44 —x?

13. Compute I9x2cos(3x)dx.

a. 3x2sin(3x) + 2xcos(3x) + % sin(3x) + C
b. 3x2sin(3x) — 2xcos(3x) — % sin(3x) + C
c. 3x%sin(3x) + 2xcos(3x) — % sin(3x) + C  correct choice
d. 3x2sin(3x) — 2xcos(3x) + % sin(3x) + C
u=x’ dv = 9cos(3x) dx

Solution: Use parts with I = 3x2sin(3x) — [ 6x sin(3x) dx

du =2xdx v = 3sin(3x)
U=x dv = 6sin(3x) dx
du=dx v =-2cos(3x)

I = 3x2sin(3x) + 2xcos(3x) — % sin(3x) + C

Now use parts with I = 3x2sin(3x) — |:—2x cos(3x) +2 cos(3x)dx]



14. A rocket takes off from rest (v = 0) at the ground (y = 0) and has acceleration a = 40e.

Find its height at ¢ = 2.

a. 10e™

b. 40e™*

c. 160e™

d. 10e*+30 correct choice

e. 10e*+10

Solution: % = a = 40e v=-20e%+C v0)=-20+C=0 =
% =v=-20e?+20 y=10e +20t + K y(0)=10+K =0 =
y = 10e72 + 20— 10 y(2) = 10622 +20.2—-10 =30+ 10e™*

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

15. (17 points) Abarbetween x=1 and x =9 has linear density &= L g/em.

Jx
a. Find the total mass of the bar.
9 9
H . —_ j— L — = —_ =
Solution: M—jédx—_[l Yk [2Jﬂl 23-1)=4
b. Find the center of mass of the bar.
9 9 32 19
ion: - X gy = |2 2071y = 52
Solution: M; = [xddx = L e = L Jx dx = [ - 1 227-1) = =

M 52

X:—:

221 13
M 3 4 3



16.

17.

(18 points) Compute J.e4xcos3xdx.

u = cos3x dv = e*dx
Solution: Use parts with ] 1 . Then
du = -3sin3xdx v = Ze“x

— 4x — l 4x i 4x o
I—Ie cos3xdx = 4e cos3x + 7} Ie sin3xdx

u = sin3x dv = e® dx
Next use parts with 1
du = 3cos3xdx v = Ze“x
_l4x il4x‘ _i 4x :l4x i4x' _i
1= 4e cos3x + 4[4e sin 3x 7] J.e cos3xdx} 4e cos3x + 16e sin3x 16
9 7_ 1 4 3 oarg
I+ 161 4e cos3x + 166 sin 3x
_ 16 (1 ja 3 A _ 4 4 3 A
1= 5<4e cos3x + 166 s1n3x>+C 25@ cos3x + 25e sin3x + C

15 points) C te [ —L1— ax.
(15 points) Compute J.x%/x2——4 x

Solution: Let x =2sec. Then dx = 2secOtan6dh. So
1 2secOtan0do =

1
[=| ——dx =
I x*Jx? -4 I 4sec’0y4sec’0 — 4

= lsin6+C

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

[v2 _
IZ%XTAI.-FC

j selce do = %Icos@d@

-I>|»—



