6651 Review Final 1

1. Convert the following integral to an integral with variable ¢ using the
substitution 3z = 5siné.

5v2/6 w2k
/5/6 V25 — 912

2. Find an approximate value of the integral f; V8 + z2dz using the trape-
zoid rule with n = 6.

3. Suppose f(x) is a function such that |f"(z)] < 12 for 2 < z < 8.
Find a bound for |Er| for the following integral when n = 20. Reca,ll that
Er| < K(b—a)’
f=""19n2 .
[ raae
2

b) Given that |f”(z)| < 20 for 0 < z < 25. Find the smallest value of n

such that the error Er+ made when evaluating the following integral using
the trapezoid rule satisfies |Er| < 1073

15
f(z)dz
3 .

4. If the following integral is convergent then evaluate it. If it is divergent,
then explain why it is divergent.

/m xdx
y |&F 48"




6652 Review Final 11

1. The region bounded by the parabola y = 6z — z? and the line y = x
is covered by a lamina of density p. Find M., My, and the mass for this

lamina.

2. Solve the initial value problem

ay 4 P
e 1
=yt y(1)

C.!Jl1 ~J

2
3. Solve the differential equation ay = e+ 8) + g). Solve for y* in
dx y(z? + 3z)

the solution.

4. A very large tank contains 400 gallons of water with 50 lbs of salt
dissolved in the water. Brine containing 3/2 lbs of salt per gallon is pumped
into the tank at the rate of 8 gallons per minute. The mixture is pumped out
of the tank at the slower rate of 6 gallons per minute. Find an expression
for the amount of salt in the tank at time ¢.



6653 Review Final III

1. The end of a pool is in the shape of a trapezoid with equal sides. The
trapezoid is 30 ft long at the top and 20 feet long at the bottom. The pool

is 10 feet deep. If the pool is full of water, find the total force on the end

of the pool. t 30
: 10

I 20

2. Find the area of the region which is outside the circle » = 6 cosé but
inside the cardioid r = 2 + 2 cos#.

3. Find the area of the region which is inside the cardioid r = sinf — 1 and
below the » axis.

4. Evaluate the following indefinite integral. Show all steps.

f 22+ 13z +4

Z+ Dz +3) "




6654 Review Final IV

1. Show that the following alternating series is convergent.

i X )n 8N + 9
n(2n + 1)

n=1

Al % i Show that the
n(n?+1) — nP

series is convergent using the comparison theorem.

2. First, find values of p and ¢ such that

o0

2
“ mfne + 1)

3. For what values of x is the following power series convergent? divergent?

— 2"(n + 2)z"™
Z 57(3n + 5)

o R

4. The Taylor polynomial T5(z) for (4 + )3/ is

3 2 1 5 3 4 3 5
167 1287 T 4006° ~ 32768°

44+ 2)3? ~8+4+3cx+ —

Use this polynomial to find Taylor polynomials for (4+z)'/? and (4+z)5/2.



6655 Review Final V

1. Fiind the vector function ﬁ(t) whose graph is the tangent line to the curve
which is the graph of the vector function 7(¢) = (3t2 + 5)i + (2t — 3t)j at
the point (17, 2).

N 2k+1
2. If N =8 for what values of z is |arctanz — E (=1)* = iligd
- 2k + 1

3. If |x| £ 0.8 find the smallest value of N such that

N
m2.3::—!—1

ing — ) (—1)° 1078,
sin z ;_0( ) 2k +1) <10

4. Given @ = 37 — 57 + 2k and b = 4i — 3k find the angle between @ and b.
Find Projzb.



6656 Review Final VI

1. A section of the graph of the cardioid r = cosf — 1 13 shown. What
values of @ correspond to this section of the graph?

2. Find the equation of the plane through the three points (5,0, —3),
(2,—4,7) and (1,4, —6).

3. Consider the following geometric series. What number term is 59049 /167

64 + 96 + 144 + 216 + . .. + (59049/16)

4. Find the point where the two lines that are graph of the following vector
functions intersect.

7(t) = (4t — 2)i + (—2t)7 + (6t — 15)k
R(s) = (35 + 14)i + (55 + 5)] + (—2s — 4)k

0. The following are the rectangular coordinates of some points. Find four
sets of polar coordinates for these points.

(a) (-4v3,4)  (b) (~6,-6)

6. Find the sum —13 —-7—-14+5+11... 4+ 1199.



6651 Review Final 1

1.. Convert the following integral to an integral with variable 6 using the
substitution 3z = 5sin . s

| T 54/2/6 22 d a Y= = (W6 d6
3
e / V25 — 912 s V2 - :
a2 | suede 3 (2 )=50mé
=N JIT E = %-
o 3(3) =s0me
, &=""%
2. Find an approximate value of the integral f; V8 + 72dx using the trape-
zoid rule with n = 6. L£(39)= 4,5 Ax= S=2_ |
T@)=3.46% f)= 4. 89898 * 4
F(a5)=377%92  Prs)=531s07 3. 6082

3. Suppose f(z) is a function such that [f”(z)| < 12 for 2 < z < &.
Find a bound for |E7| for the following integral when n = 20. Recall that

K{b—a)®
|Er| < : , .
R— 8 2(8-* g
[ f@e Ta@Eer = 5

b) Given that |f"(z)| < 20 for 0 < z < 25. Find the smallest value of n
such that the error E7 made when evaluating the following integral using

the trapezoid rule satisfies |Er| < 1073,
3 - f(x)dz }/]3‘ >(§?8’O) /03
/O™ 3 N> 1697 06
N= 1698

4. If the following integral is convergent then evaluate it. If it is divergent,
then explain why it is divergent.

f‘x’ zdx
1 (.’:U? - 8)2
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6652 Review Final 11

1. The region bounded by the parabola y = 6x — r? and the line y = x
is covered bv a lamina of density p. Find M., M,, and the mass for this
lamina.

ek A-Hac,heé: sheet

2. Solve the initial value problem

d dy _ 24 a5 1) =-
dJ'_"L?%‘a:x(o dx :Cerm y(1) 3
7
X ﬂ?c 4X'5%= X %z é—- + X"
Xy = LS = X' paxt
% =3t % 3
2
3. Solve the differential equation j—i_ = (zmyz;g)iygg)_ 9). Solve for y* in
the solution.
o 2 2 2 s
‘i 4 - Bxt3 Y% Q4+ C (x%3x)
‘6 o X43X

5 D (4244 = An [ x3%3x| +8uc

4+9=2C (X%43X)  X#0,x4-3

4. A very large tank contains 400 gallons of water with 50 lbs of salt
dissolved in the water. Brine containing 3/2 lbs of salt per gallon is pumped
into the tank at the rate of 8 gallons per minute. The mixture is pumped out
of the tank at the slower rate of 6 gallons per minute. Find an expression
for the amount of salt in the tank at time ¢.

See Atuched S hee



_ £ 35X7_ X< 9 = 625
L = 3)(%"-“6_]0 :-(o_fo_z_fo
S
MLd = (D ) X[(GX“X'?) ﬁx] C()(
[ S U LS

%? = |&— 800 1TT
Caoo-f-—t)glé = 3(300 +'t)q+C

c =— s5so0(s00)”
)— 550 (2&@)3 (&Oﬁj‘f)-j,

)-—3

L@ = 3(200 1T



6653 Review Final II1

1. The end of a pool is in the shape of a trapezoid with equal sides. The
trapezoid is 30 ft long at the top and 20 feet long at the bottom. The pool
1s 10 feet deep. If the pool is full of water, find the total force on the Ae%d A

of the pool. ;!0 30
AF = [o--ED <9><>A% \} e i |

(10,0) |

Force = SO“O plio-g)(y+3c) &L& d=ax-ac

s
_ V(éﬁﬁ lo =353OOP

2. Find the area of the region which is outside the circle r = 6 cosf but
inside the cardioid » = 2 + 2 cosé.

See A o QL\@A SheeT

3. Find the area of the region which is inside the cardioid » = sinf — 1 and
below the z axis.

Seec /—LHRCLL@A Sh@ef

4. Evaluate the following indefinite integral. Show all steps.

/ 2 + 13z + 4
(

d
22 +4)(z +3)

C2X+H 2 14
| X3 g T x+3

- gff‘ﬂ/” <X%H)+;gmn‘m%_ —2 n [x+3[ +¢
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6654 Review Final IV

1. Show that the following alternating series is convergent.
i ) 8n+5
tead n(2n 4+ 1)

See A Ha cﬁxe,cl SheeT

8n+ 7
2. First, find values of p and ¢ such that fa < = Show that the
n(n2+1) = nP
series is convergent using the comparison theorem.
i &n + 7
2
n=1 'R(ﬂa T 1)

Sec AH—;LLL‘_EC{ SheeT

3. For what values of z is the following power series convergent? divergent’

— 2%(n+2)z"
Z 5™(3n + 5)

TL=

See AHuched Sheet

4. The Taylor polynomial Tx(z) for (4 + )3/2 is

3 5 1 3 3
4 3/2 ~ 8 3 3 f 4 5
(4+2) 9T 16T~ 1287 T 1006° ~ 32768°

Use this polynomial to find Taylor polynomials for (4+x)/? and (4+x)°/2.

See A—’t‘f‘clc(/\Ecl S‘d ecT
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6655 Review Final V

1. Find the vector function R(t) whose graph is the tangent line to the curve
which is the graph of the vector function 7(t) = (3t + 5)1 + (2t? — 3t)] at

the point (17,2).  77/9) = /7;’_,_2\} =24
A= (6 + (46-3)]  Ra)= 12¢ +5

é@') = (lat—f- 17) C +(5t+2)f

2. If N = 8 for what :iljes of z is |arctanz — ;(—1)k ;Ek % < 107°
o K AN+3
> (D aﬁil < X for (xl< 4
'K.=N+l 9N+3
A IX\lq — X\
we Need — <107% 1X1<0,5043
3. If |z| < 0.8 find the smallest value of N such that
‘ i( 1)}3 £.a:k+1. " 4
SINT — < U
- (2k+1)! q 8
, o= (0.8)" _ 1077 >0
We MusT -rN’c{ N Suclatinds ZI 37X
AN+3 ] B ’
(0.8) . @L@:a.axfﬂ <07
| <f0 it
@N+3§ N= 4

4. Given @ = 31 — 57 + 2k and b = 4i — 3k find the angle between @ and b.

Find Projzb.

(o50 = =2 %\J"* b - ﬂaﬁ"

-5 V36

C = . 379 :3"% (3(1-—5&-&-9_14



6656 Review Final VI

1. A section of the graph of the cardioid r = cosf — 1 is shown. What
values of ¢ correspond to this section of the graph?

T <6 <Al

2. Find the equation of the plane through the three points (5,0,—3),
(2,—4,7) and (1,4, —6).

Seoc /i_{-gucﬂ\ecl SheeT

3. Consider the following geometric series. What number term is 59049/167

- b 64 + 96 + 144 + 216 + ... + (59049/16)

B ,: 64-<3)” | 5?04(-? Y1—=1=/0

T2 3 )”“f _ 5%4‘? ( )”—” n=1|
(1‘1 ~ o024 |2

4. Find the point where the two lines that are graph of the following vector
functions intersect.

F(t) = (4t — 2)i + (—2t)] + (6t — 15)k
R(s) = (3s+ 14)i + (55 + 5)j + (=25 — 4)k

See Alwched Sheet

5. The following are the rectangular coordinates of some points. Find four

sets of polar coordinates for these points. (b @j ‘E.), c f}74 (_ L Vﬁj TE_F
(a) (~4v3,4)  (b) (=6, —6) ! -
@ (8 5me) (=% ) (61)?5,“-@ (—eV3,- 1T

(g,-776) (8 -T7)

6. Fmdthesum —13 — 7—1—1—5—|—11 .+ 1199.
K03
— —(3+1199
a]:_{g C(:é 55)05 & [ | ]
a9 =—(3+(N-1)6 = (20, 379
=503
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