Math 132 - Exam I - Spring 2008

This exam contains 15 multiple choice questions and 2 hand graded ques-
tions. The multiple choice questions are worth 5 points each and the hand
graded questions are worth a total of 25 points. The latter questions will be
evaluated not only for having the correct solutions but also for clarity. Points
may be taken for confusing and disorganized writing, even when the answer is
correct.

1. Evaluate the sum %0

> 25+ 57).

Jj=2

>

10374
10375
10376
10377
10378
10379
10380
10381
10382
10383

[ -

30 30

D 2i+5%) =3+ (25 +57)

Jj=2 Jj=1
30 30
~34+2) j+> 5’
J=1 J=1

30 x 31 | 30 x 31 x 61
B2 () + G

= —3 4930 + 9455
= 10382.




2. Find a formula for the Riemann sum Ry for the function f(x) = 22 over

the interval [1,2].

A) Ry =% Y05 2+ 42)?
B) Ry = 4 X002+ 5)?
C) Ry =20, (1+ 47
D) Ry = % S50, (1+ 54)?
E) Ry =5 Y55 (1+ (54)?)
F) Ry =2 Y0 1+ 4)°
G) Ry =335 (1 +44)?
H) Ry = & Z;‘V:_ol(%y
) Ry =45 1+ 4)?
—J) Ry =+ S0 1+ )2
Az = %, a; =1+ %
N-—1 N—-1 2
Ry = Az ];o flajs1) = % 2 (1 + ]]—\Ffl>



3. The limit

represents a definite integral. What is this integral?

A) f03 rtdx

) Jy atde

C) [2(2+ 3z)*dx

D) fO (2 + 3z/N)*dx
) Sy (@/N)ida
)
)
)
)
)

—

ey

=

F) [J(2+a)'da
G f; 2 + 3z)dw
) [N(2+ 32/N)ldz
I fo (2 + x)tdx
J) [22+x)de

The Riemann sum can be written in the form
N
Ax Z flaj)
j=1

where f(x) = z* and the set of points a; = 2 + 3j/N, j = 1,...,30,
approximates the interval [2, 5]. Notice that Az = (5—2)/N = 3/N. This
corresponds to the integral
5
/ ztdx.
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4. Evaluate the sum of integrals

L[ﬂ@ﬂ+£ﬂwmm

where f(z) is the function shown in the graph.

A) -
B) 771'/4
C) n/4
D) —n/2
E) /2
F)n
—QG) 27
H) 3«
I) 37/2
J) 4x

Notice that

/f M+/u m—/f

is the area of the larger half-disc (of radius 2) which is 2.



5. Calculate the integral
5
| @r(@) = sg()s
0

assuming that fos f(x)dz =7 and fos g(z)dz = 5.

A) -3
B) 3
—C) -4
D) 4
E) -7
F) 7
Q) —2
H) 2
I 5
J) =5

5 5 5
/O (3f(x) - 5g(a))de = 3 / f(@)dz -5 / o(e)de

=3XT7—-5x%x5H
= 4.



6. Calculate the integral

2
/ |z% — 1|dz.
0

H 8 QW =

l
)

I
J

G = W N = O

We have 22 — 1 < 0 over the interval (—1, 1), and positive for x > 1 and
x < —1. Thus

2 1 2
/ |z? — 1|dx = / (1 —2%)dx —|—/ (x? — 1)dx
0 0 1

= (z—2°/3)[g + («*/3 — )|}
=1-1/3+8/3-2-1/3+1
=2.



7. Calculate the integral

0
/ (3z — 2e")dx = (312 /2 — 2¢")|%y = =2 — (6 — 2¢72%) = 272 — 8.



8. Calculate the integral

A
B
C

(In2)/a
(In3)/a
aln3

=)

)
)
)
) aln2
E) In3/Ina
F) In(3a)/In(a)
G) In(2a)
H) In(3/a)
I) In(3a)
)

—J) In3

3a
dt 3
/ 5= Int>* =1n(3a) —Ina =1In 2% _ 3.
“ a



9. A function G(s) is defined by the integral

Find G'(s).
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F(g(s))-

cos s, we have G(s)

)

(s
F'(g(s))g'(s). Therefore,

Ik

*(ut—3u)du and g

Writing F(x)

The chain rule gives G'(s)

(cos* s — 3 cos s)(—sin s).

G'(s)



10. Calculate the derivative

112

e ftantdt.
A) 2xsec?(2?) —sec?(v/x)/(2/7)
B) sec®(2?)/a? + sec®(va)V/z
C) tan(a?)/22 — tan(y/z)/ V7

=)

)

)

)

) sec?(x?)/x? + tan(y/x)y/T
) tan(a?)/2? — tan(v/z)v/z
)
)
)
)
)

=

F) 2%tan(2?) — tan(y/7)y/Z
—G) 2z tan(z?) — tan(y/7)/(2y/)
H) 2z tan(?) — tan(y/3)/(v)
1) wtan(?) — tan(y)/(2y7)
J) —wtan(z?) + tan(y/z)/(2y/3)

d [~ d [~ d [vE
—/ tantdt = —/ tantdt — —/ tan tdt
dr J z dz J, dz J,

= 2z tan(z?) — tan(yv/z)/2V/z.
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11. Water flows into an empty reservoir at a rate of 600+ 5t gallons per hour.
What is the quantity of water in the reservoir after 2 hours?
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This quantity is given by the integral

2
/ (600 + 5t)dt = 2 x 600 + 5 x 22/2 = 1200 + 10 = 1210.
0
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12. The traffic flow rate past a certain point on a highway is
q(t) = 3000 + 2000t — 300¢2,

where ¢ is in hours and ¢ = 0 is 8 AM. How many cars pass by during the
time interval from 8 to 10 AM?

A
B

) 8400

) 8600

C) 8800
D) 9000
—E) 9200
F) 9400
G) 9600
H) 9300
I) 10000

J) 10200

The number of cars is

2
/ (3000 + 2000t — 300¢%)dt = 6000 + 4000 — 300 x 8/3 = 9200.
0
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13. Express the integral
/ Vo4
——————dx
o (4a3 + 322)2

as an integral in the variable u, using the substitution u = 4x> + 3z2.

A) [ Ldu
B) Jo
Q) 6y @
D) §Jy &
E) [y %
F) 6 Jy %
G) §Jy %
—H) %fg Z’;
I) f3 du
A

If u = 423 + 322, then du = 6(22% + x)dx, u(0) =0 and u(1) =4+3 =T7.

Therefore,
/1 222 + 1 /7 du
—————dr = = —.
o (43 + 322)2 6Jo u
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14. Find the definite integral

In2 et
[
0 e +2et+1

|
H 00O Qw >

e —1
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)
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)
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We use the substitution v = e*. Then du = e'dt, u(0) = 1, u(In2) = 2,

and
/ln 2 et dt B /2 du
o €242t +1  f] u242u+1

o V2

= (v 5
=-1/3+1/2
=1/6.
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15. Find the definite integral

/1 6 tan(6?)do.
0
A) 2In(cosl) — 1
B) —3In(cos1) +1/2
C) —In(cos1)
D) —4In(sin1)
—E) —31In(cos1)
F) 2In(cos1)
G) In(cos1)
H) 2In(tanl) — 1
I) —%In(tan1)
J) —2In(tanl) —tanl

We use the substitution u = cos 2. Thus du = —26sin(6?)df and

1 cos 1
1 d 1
/ 0 tan(62)dg = ”/ M In(cos1).
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16. (16 points)Find the following two indefinite integrals. In each case, clearly
indicate the substitutions used.
/ ze 4" dp

(a)
(b)
/(cos )35 7 dy;

For integral (a) we use the substitution u = —4z2. So du = —8xdx and

2 1 1 2
/a:ef“ dxr = —3 /e“du = —gefu + C.

For integral (b) we use the substitution u = 35", So du = In 3(cos x)3*" *dx

and )
Sin x

sin x _ du _ —
/(cosa:)?) dx_/ln?; =u/In3+C = 3 + C.
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17. (9 points) Find all solutions to the differential equation
Yy = —5y.

Which solution satisfies the initial condition y(0) = 3.4?
We know that the general solution of this equation is

y(t) = yoe .

The initial condition gives yo = 3.4. Under this condition the solution

reduces to
y(t) = 3.4e77".

17



