MATH 152 Exam 2 VersionB  Solutions Fall 2008
Part 1 Multiple Choice (45 points)

Read each question carefully; each problem is worth 5 points. Mark your responses on the ScanTron form
and on the exam itself

1. Suppose that f is a continuous function defined on the interval [0, 1]. Given below is a table of values
of f:

i 1 3
X 0 i 2 4 .
f(x) 1 1 0 —% 2

Uise the data above, along with the Trapezoidal Rule with n = 4, to compute an approximate value of
I f(x) dx.
0

a 1
1

b. 3

c. O

d. % correct choice
1

e. 4

_ 1 1 1 3),1 ~1/1 1,151
To= (30 +1(2) +1(2)+1(2)+ 31w) - 1 (L +1+0-1+ 32) - 1
2. Let f be the function givlen in the previous question. Use Simpson’s Rule with n = 4 to compute an
approximate value of I f(x) dx.
0

5
a. 4

5 .
b. 15 correct choice
c. 1
d. 0
e. 1

12

So= BX (1o +at( L)+ 2(L) +4f(2) +f0) - Ha+ar0-242) - 5



/2
3. Evaluate the improper integral —COSX_ (.
a. 1
b. 2 correct choice
1

c. 5

d. +oo

e. —o
1

u=sinx du=cosxdx |=[ AU _omlt=2
J.O m 1/_|0

4. Compute the length of the parametric curve given by the equations
X(t) = 1-2cost, y(t) =2sint, 0<t<n7.

a. 2
b. 2r  correct choice
c. 4
d. 4r

e

L= Io‘/ %>2+ (%)Zdt = fo J(2sint)® + (2cost)* dt = IZZdt .

5. Let C denote the curve y = e, 0 < x < 1. Which of the following integrals gives the area of the
surface obtained by rotating C about the x-axis?

a. ZEJ':\/T)@GZXZdX

o, 26 [ e (13 6 ox

c. 2x | e T3 40 o

d. ZnI(l)eXz,/szezxzdx correct choice

e. 21 J'(l)e’<2,/1+e’<4 dx
A= _[27ry 1+ (%)de = IZneXz [1+ (ex22x>2dx = ZnJ':eXZ,/1+4x2e2X2 dx



dy

6. Given that o =Y and y(0) = 1, determiney.
a. y=e*
b. y=e*
c. y=e*
d. y=¢€

e. y=e%  correct choice

J.%zj.xdx In|y|=x—22+C ly| = efe¥’2 y = AeX2
x=0 y=1 1=A" A=1 y=e?

7. Find an integrating factor 1(x) for the differential equation y' + (tan®x)y = x, in the interval 0 < x < %

a. 1(x) = e=

b. 1(X) = sec?x

c. I(x) = @  correct choice
d. I(X) =tanx—X

e. 1(x) = @2tanxsec’
P = tan?x Ide=Iseczx—ldx=tanx—x I =edeX=eta”X‘X

8. Decide on the convergence/divergence of each of the following improper integrals:

(1) jjx_gdx (I J‘T%dx () jf

e—X
X dx

a. (Il is convergent, (1) and (1) are divergent.

o

. (I) is convergent, (1) and (1) are divergent.

O

. () is convergent, (Il) and (IIl) are divergent.

o

. (1) and (1) are convergent, (lIl) is divergent.

. (I) and (Ill) are convergent, (II) is divergent.  correct choice

(0]

Tl 1 7" _p__1_1
0] L33 dx—[ N L 0 > > converges

() jf %dx —[2/X]  =®w-2=o diverges

o __x 0
m J' € dx < I eXdx = [-e*]? = —lime*——el =gl converges
( ) 1 ﬂ 1 |: ]1 X—00 g



9. Suppose that f is a continuously differentiable function defined on the interval [0, 1], and let

g(x) = 2f(%), 0 < x < 2. Given that the length of the curve y = f(x), 0 < x < 1, is 3, determine the

length of the curvey = g(x), 0 < x < 2.
a. 3
b. 6 correct choice
3
c. 5
2

d.3

e. insufficient information to make a determination

g—Zf( )2—f( ) L = I 1+d'(x) dx—J. /1+f( dx
=% du-2dx dx=2du L= J‘,/1+f(u) 2du=2.3=6

Part 2 (60 points)

Present your solutions to the following problems (10-14) in the space provided. Show all your work
neatly and concisely, and indicate your final answer clearly. You will be graded, not merely on the final
answer, but also on the quality and correctness of the work leading up to it.

10. (12 points) Determine the x co-ordinate of the centroid of the region enclosed by the parabola
y = x?> — 1 and the straight liney = x+ 1.

xX2-1=x+1
-x-2=0
(X+1)(x-2) =0

Xx=-12

8
y
6
4
2

;
X

2 2 2 21’
A:_[ (x+1)—(X2—1)dX=I X+2_X2dxz[x_+zx_x_]—l

~ (2+4- 8) (——2+—) 2 3

ez oo [§ o £ T (460 (411

gD _92 1
A 4 9 2



11. (12 points) Compute the area of the surface obtained by rotating the curve x =2 /1-y,0<y <1,
about the y-axis.

ax _ -2 _ _-1

dy 2/1-y JI-y

1 2 1 1
AzJ.Oan/1+(S—§) dy=47rJ'O [I-y |1+ 1Eydy:4njomdy

1
- 4nj; [2-ydy = 4n[—2(2_T5’)3/2J0 - 471(—%) —4n(—%)3/2> - %’T(z,/? ~1)

12. (12 points) A tank is full of water. The end of the tank is vertical and has the shape of a circle of
radius 10 m. Calculate the hydrostatic force against the end of the tank. (The density of water, p, is
1000 kg/m3, and the acceleration due to gravity, g, is 9.8 m/s?.)

Put the zero of the y-axis at the center of the circle and measure y upward.
/ \ W = 2x = 2,/100 — y?

dA = Wdy = 2,/100 - y? dy

10 10 10
F= jpghdA = pg j_lo(lo—y)z,/loO— y2 dy = 20pg j_lo J100—y2 dy - pg j_lo 2y./100— y? dy

The first integral is the area of a semicircle of radius 10.

In the second integral make the substitution u = 100—-y?  du = —2ydy.

F= 20pg[%n(10)2:| + pgj /U du = pgl000z + ngUT”

2y 32 10
MJ — pgl000z = 9.8 x 10°7

= pgl000x + pg |: 3

-10



13. (12 points) Evaluate the improper integral

j‘°° dx
1 X(2x+1)°

Show all your steps clearly and concisely.

1 _A,
X(2x + 1) X" 2x+1

>

I:O x(2x+ 1) :.[ <% 2x+1>dx_ [Infx| = Inf2x + 1[]7 = [In|

= i 5g [ - g | = n(lim

-(3)-ng ()

2x+1

14. (12 points) Solve the following initial value problem:

(X2+1)y —2xy = (x> + 1),

y/_x22J>r(1y:1 P:xz_—ixl Ide=—In(X2+l)
By () -y
)@_ilyzjﬁzarctanx+c

x=0, y=1 021+11=arctanO+C Cc=1
X21+1y= arctanx + 1

y = (x*>+1)arctanx+x%+1

B 1=Ax+1)+Bx x=0 A=1

| = edex — g In(+1) —

1
X2+ 1




