xMath 1B - §5.7 — 5.10 Test — Fall 2008 Name
Instructions: Show your work for credit. Write all responses on separate paper.

3
1. Consider approximating sums for L sin (mz ) dt with n = 50 subintervals of equal length.
. : t +t,
a. Write expressions for At #;., t;,.; and ———.

b. Approximate to 6 significant digits the midpoint sum M5 and its error Ey. Describe what
calculator you are using and what buttons you push.

c. Approximate to 6 significant digits the trapezoidal sum, 7o, and its error Et. Again, describe
the buttons you push.

d. Approximate to 6 significant digits the Simpson sum, Sjgo, and its error Es.

X +3x+3

d
x° +2x+2)(x+1) g

2. Consider the indefinite integral I (

a. Find the partial fraction expansion of the integrand. Note that x* +2x+2 is irreducible, so

2Ax R . Find the other term and the values of 4, B and C.

one term in the expansion is
X +2x+2

b. Simplify the antiderivative. Note that x* +2x+2=(x+ 1)2 +1.

3. Use the substitution x =3tan @ to evaluate J‘

|
—dx.
XAx*+9

4
4. Use long division to evaluate the integral Ixz—_fdx
X"+

5. Use proper limit notation, etc, to show that if p = 3 then

tdx 3
.[oxl/P _5
cdv_1
L x? 2

6. Evaluate using integration by parts and proper limit notation, etc: I : x’e “dx.



Math 1B - §5.7 — 5.10 Test Solutions — Fall 2008

1. Consider approximating sums for JT sin (mz ) dt with n = 50 subintervals of equal length. Write

. t. ., +t
expressions for A, t;., t;; and ——L .

SOLN: Ar=LoL_goa, pore L2 D bt BT
50 25 25 25 25 25 2 50 25
a. Approximate to 6 significant digits the midpoint sum M5, and its error Ey. Describe what
calculator you are using and what buttons you push.
SOLN: On the TI83 I press the “ON” button (:-D), then 2"4+STAT (LIST) then arrow twice
to the right and press “5” to activate “sum (”. Similarly, get “seq (” from the OPS menu
under LIST and then enter the formula for evaluating the integrand at midpoints:

. 2-i-1Y
sin [7[(1 + 510 j ]whence I see the screens below (I’ve swapped i for k£ and used

49 k 2-k-1
—+—=1+ :
50 25 50

T T TANES W TATH T suntesat sumlseq(sin(nk(4
liming 1:Sort

inants e Q/90+K-2502 ), K, 1
dimedianc diFille SAa) A, B84

i e T 8974406609
7ietabsut Slelizte .

Thus the approximation to six significant digits is —0.0974407
Alternatively, you can put the function in Y1 and sum Y1 as x goes from 1.02 to 2.98 by steps
of 0.04. This is perhaps somewhat simpler and the screenshots for the *86 are shown:

Now we can get an approximation accurate to R e ol Fum o geatdl 192,59

12-digits (presumably) on the TI83 by pressing | "= ns. 54 :2:223;2:;2:3

the “MATH” button and then scrolling down to

« 9 . e, . . FIREEN LIND  Z00M TRACE GRAFH w
fnInt (” and accessing the built-in numerical e 1 v Fiwes Loeve Bsevere | Doom Tered Toea Tiom Taca s
integrator as shown in the screen shots below:

FIoEl 1ok FIot® W VARS WE Frlnt i n: 1 50
MiBsindmakEl . Functiom.,. 1 - E@2IFTITI
wMe= S8 AL fParametric.. e
wWy= S fHing JtPolar., 3N
wy= T i FMaxt 42 0n-0f F... 42y
wMe= gipberive Sih'e
~Mg= frlntc [
=he= fSoluer.. i

Thus the midpoint error with n = 50 is about 0.000858 = 8.58x10".

b. Approximate to 6 significant digits the trapezoidal sum, T, and its error E1. Again, describe
the buttons you push.
SOLN: This particular instance of trapezoid sums is simplified by the observation that both

the first and the last function value is zero: f(1)= f(3)= sin(ﬁ : 12) = sin(;z : 32) =0 Thus we

can compute the trapezoidal approximation to the area under the curve as the simple average
of function values on the interior of the partition times the length of the interval:

49 i 2
Zsin ﬂ(1+25j
(3—1) - =L sin26—ﬂ+sin27—”+---+sin74—ﬂ . So on the TI83 we have
50 25 25 25 25



Bdksum(sey(V, X
»1.84,2.96,.84)
-. 8999975693
Whence the trapezoidal error is -0.0999975693+0.0982987979 = —0.00169877

Note that this is about twice the magnitude of the midpoint error and has the opposite sign.

d. Approximate to 6 significant digits the Simpson sum, Sj¢o, and its error Es.
SOLN: The Simpson sum is

%;—O(f(1)+4f(1.02)+2f(1.04)+4f(1.06)+-~+4f(2.98)+f(3)) Again,
f(l) = f(3) =0, so we can write
4 2
S0 =ﬁ(f(1.02)+f(1.06)+---+f(2.98))+ﬁ(f(1.04)+f(1.08)+-~+f(2.96))

2 & 49 kY] 1 kY
:—ZSin ﬁ(—+—j +—Zsin 7[(14——)
75 50 25 75 25

On a T192, you could set this up as shown in this screen shots:

EVidently, SIOO ~—0.0982930 via ngréEur*a Cragfc D{G;PTPPFQSNIDTCIEEE‘EE a—z...]
Thi‘s, of course, can be more easily comput'ed ) Zp— SEE' sinln(.98 +.04-1)2) + 1-75- 429,
taking the weighted average of the trapezoid and k=1 ands

5@ . 49
w7 3 osinlnef.98 + .0 k)12 + 175 Tk
k=1 k=1

midpoint sums:
_2M +T;,  —0.1948813-0.0999976

S0 = -, B982929637
3 3 L ECsinCn*Clt 04¥k>~2)> k. 1,49
— —00982930 [SCTL RAD AUTO FUMC /=20
2
2. Consider the indefinite integral j > X H3x+3 dx
(x +2x+2)(x+1)

a. Find the partial fraction expansion of the integrand. Note that x* +2x+2 is irreducible, so

one term in the expansion is 2Ax2+ B 5 Find the other term and the values of 4, B and C.
X +1ix+
SOLN: Write the partial fractions form, then clear fractions:
x*+3x+3 Ax+B C

(x2 +2x+2)(x+1) T +2x+2+x+1

x4 3x+3=(Ax+B)(x+1)+C(x" +2x+2)

Since this equation must be true for all x, it must be true if x =—1 whence C = 1
Now if x =0, we have 3 =B + 2, so B =1. This makes the

equation x” +3x +3 = (Ax+1)(x+1)+(x* + 2x+2) = (A4+1)x* +(4+3)x+3 which indicates

dx

2
that 4 = 0. ThusJ. X +3x+3 )dsz. ! !

_+_
(" +2x+2)(x+1 X +2x+2 x+1



b. Simplify the antiderivative. Note that x* +2x+2 = (x + 1)2 +1.

L] _ 1 L1 dx = arctan (x+1)+In|x+1/+c.
x4+ 2x+2 x+1 (x+1) +1 x+1

SOLN: j

1
3. Use the substitution x =3tan @ to evaluate | ———dXx
J. x*x*+9

SOLN: x=3tand= dx =3sec’ 0dO and Vx> +9 —\/9tan20+9 =3secd whence

1 1 secd c0s49
———dx= 3sec’ OdO = =_
J‘xlexz +9 '[9tan29(3sec¢9) I9tan 2] Ism 0
Substituting u =sin @ = du = cos 0@ we have _I_z‘:_iﬂz_ L.
u 9sin @

Since @ = arctan (zj sin[arctan (ED -— 2 andso J x° 49 +c
3) 3 Vvt +9 xX2Axr+9 9x

6a’x
X +9
3
d =Ix2—9+ 2879dx:x?—9x+87j >
X+ X

4. Use long division to evaluate the integral j

x'+6

SOLN: .[ ! dx . Substitute u = x/3 to get
+9

3 3
jx2+6dx="——9x+29[ 1 du:x——9x+29arctan(fj+c
X" +9 3 u +1 3 3

5. Use proper limit notation, etc, to show that if p = 3 then

1

;, = lim — (1 bm)—%

a. j] B pim [ e = Tim = 2 5
b—0"

o x"P b0t db b—0* 2

b

= lim_—l(b‘2 —1) =
1

b. jwﬁ= —x—hm v = lim — L x
1 b—)oo2

xp 2 1 x b—w d1 b—w 2

1
2

6. Evaluate using integration by parts and proper limit notation, etc: .[ : x’e dx.

SOLN:
u=x" dv=e"dx P
o

u=x dv=e“dx
2 . 2 -
,Xe "dx=hm(—x e x)

b b
+ 2.[0 xe “dx+—
0

du=2xdx v=—-e" oo du=dx v=—-€"
2
=lim-b’e” +2(- +2j “de=lim 22072 52
b— b— e

This last equahty follows after two application of L’Hospital’s rule



