


ANSWERS AND EXPLANATIONS TO SECTION 1
Secnion |, Part A

Proerem 1. What is the slope of the line tangent to the curve x* +2xy+3y* =2 when y=17

We need to use implicit differentiation to find ay,
: dx

2x+A x——+y l+boy—L=0
* Lxderyj ydx

dy dy
2x+2x—=+2y+6y~==0
x. ldx Y ".ydx

. . dy .
Now, if we wanted to solve for Bj"i in terms of x and i, we would have to do some
X

algebra to'isolate 4 But;because we are asked to solve for -g—y- at a specific value
X

x
of x, we don’t need to simplify.
We need to find the x-coordinate that corresponds to the y-coordinate y=1. We plug
y =1 into the equation and solve for x:
o+ 2x(1)+3(1) =2
x4 2x+3=2
x*+2x+1=0

(x + 1)2 =0
=1

Finally, we plug x = -1 and y = 1 into the derivative and we get:

2{-1)+ 2(-1)%+2(1}+ 6(1)% =0

dy dy
~2-2-L 4246 L=
dx dx

dy
g
dax

The answer is (D).
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-
PrOBLEM 2. jxeA dx=
-1

We can use u-substitution to evaluate the integral.

Let u = x* and du = 2xdx. Then —;jdu = xdx.

Now we substitute into the integral: E_[e” du, leaving out the limits of integration

for the moment.

Bvaluate the integral to get: —;-J' etdu= }i e

. 1
Now we substitute back to get: 53“2

+
1

Finally, we evaluate at the limits of integration and we get: %g"‘z = Eem E{; =1
—1

The answer is (C).

P . Sy d
ProsueMm 3. If, fort >0, x = # and Y cos(f‘), then ¥ _

dx

dy/

if we have a pair of parametric equations, x(t) and y(t), then 4y e AL

dx d%; f
Here we get: &y = ~2tsin(f2) and ax_ 21
dt dt
i YRR oY
Then ay - Mﬂl = msin(tz)
dx 2t

The answer is (B},
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Prosrem 4. The function f (x) = dx” — 8x% +1 on the interval [—1, 1] has an absolute minimum

at x=

If we want to find the minimum, we take the derivative and find where the deriva-
Hve is zero.
Flx)=12x>—16x
Next, we set the derivative equal to zero and solve for x, in order to find the critical
values,
122 ~16x=0
4x(3x—4}=0

4
x=0o0r x=-—,

3
Next, we can use the second derivative test to determine which critical value is a
minimum and which 15 a maxdmum.
Remember the second derivative test: If the sign of the second derivative at a
critical value is positive, then the curve has a local minimum there. If the sign of
the second derivative is negative, then the curve has a local maximum there.
We take the second derivative: f ’(x} =24x-16

.. . . . 4 .. . .
This is negative at x = 0 and positive at x= 3 This means that the curve has a relative
minimum at x= =, but, this value is outside of the interval {w—l, 1] . 50, in order to find
where it has an absolute minimum, we plug the endpoints of the interval into the
original equation, and the smaller value will be the answer.
At x = -1, the value is f(m1}= ~11. At x =1, the value is f(1)=-~3.
The answer is (B).
xdx
ProsrEM 5. J—z———-—— =
X +5x+6

Whenever we have an integrand that is a rational expression, we can often use the
Method of Partial Fractions to rewrite the integral in a form where it's easy to
evaluate.

First, separate the denominator into ifs two components and place the constants A
and B in the numerators of the fractions and the components into the denominators.
Set their sum equal to the original rational expression,
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A . B x
X+3 x+2_(x+3)(x~iu2)

Now we want to solve for the constants A and B. First, multiply through by

(x + 3)(36 + 2) to clear the denominators.

(x—;» 3)(;(%2){"—4—4» B —l: x

X+3 x+2

Alx+ 2)+ B(x+ 3)=x
Now distribute, then group, the terms on the left side.
Ax+2A+Bx+3B=x
Ax+Bx+2A+3B=x
(A+B)x+(2A4+3B)=x
In order for this last equation to be true, weneed A + B =1 and 24 + 38 = 0.
If we solve these simultaneous equations, we get: A =3 and B = -2.

Now that we have done the partial fraction decomposition, we can rewrite the

2
original integral as: f(i— }ix. This is now simple to evaluate.

L x+3 x+2
j(—miﬂ—_g- dx = SJD%%—ZJ ax__ 3Injx+ 3~ 2Inlx+ 2+ C
Lx+3 x+2 x+3 x+2 ‘
(x+ 3)3
Using the Rules of Logarithms, the answer can be rewritten as; In A+ C

{x+2)

The answer is (A),

d 2 .2 .
ProBLEM 6. E{x sin x)-—

Here we need to use the product rule, which is: If f (x) =uv, where i and v are both
do _@_

functions of x, then f'{x}=u<"+ p—o.
f ( ) dx  dx

We get: -;—(xz sin® x) = 2xsin® x+ x*(2sin xcos x).
¥

This can be simplified to:  2xsin® x+ x*sin 2x
The answer is (E}.
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Proprzm 7. The line normal to the curve Y= X :
x5

at x = 2 has slope

The normal line to a curve at a point is perpendicular to the tangent line at the same
point. Thus, the slope of the normal line is the negative reciprocal of the siope of the
tangent line. We find the slope of the tangent line by finding the derivative and
evaluating it at the point.

We need to use the Quotient Rule, which is:

Given y= é{(ﬂ then 4y - h(x)g’(x)— g(x)h’(x)

i) dx [h(x)]z

Here, we have: ay (x2+1)(2x)—(x2 —1)(23«}

dx (xzaé)z

i , \n -
Next, Flug In x = 2 and solve: rg’_y“; = (4T1)(4f (4; ]')(4) = ﬁ
dx, (4+1) 25

-

Therefore, the slope of the normal line is -—%?w.

The answer is (B).

Prosiem 8. If f and ¢ are differentiable functions and h{x}= f (x}eg(x}, then i'(x)=

Here we need to use the product rule, which is: If f{x)=up, where # and v are both

. d du
functions of x, then f’(x) = u—2+v—;{—.
dx dx

We get: h.’(x}= f’(x}eg(x) + f(x)[eg(x)g’(x)].

This can be simplified to: #'(x}= eg(x){f"(x)Jr flx)g(x)]

The answer is (C).
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ProBLEM 9.

The graph of y= f(x) is shown above. Which of the following could be the graph of
y=flx)

Here we want to examine the slopes of various pieces of the graph of f (x) Notice
that the graph starts with a slope of approximately zero and has a negative slope
from x=-—co to x=-2, where the slope is —=. Thus we are looking for a graph of

f ’(x) that is negative from x=-e to x=-2 and undefined at x=-2. Next, notice

that the graph of f (1) has a positive slope from x= -2 to x=2 and that the slope
shrinks from e to approximately one and then grows to e=. Thus we are looking for

agraphof f ’(x) that is positive from x=~2 to x = 2 and approximately equal to one

at x = {). Finally, notice that the graph of f (x) has a negative slope from x=2 to
x = oo Where the slope starts at —eo and grows to approximately zero. Thus we are

looking for a graph of ' x) that is negative from x=2 to x = o, where it is

approximately zero. Graph (D) satisfies all of these requirements.

The answer is (D},

(’2 2
-1
Prosrem 10. [ (\/; +—ﬁ] dx=
RS N

2

e 2 &2
1 1
First, expand the integrand: J {\/; + %J dx= j [x+ 2+ ;J dx
VX g

4

Next, evaluate the integral:

e’ e
2

2 |
: \ 2 4 4 2
j£x+2+£ dx=(3iu+2x+h1\x§ 20 ne? |- St 2e s Ine mE—+—3¥B~—-~23+1
g X L 2 E 2 . 2 2 2

[

The answer is (D).
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dx
¥+ 16

Prosiem 11. j
4

dx
Whenever we have an integral of the form '{“3__:—5, where a is a constant, the
a°+x

integral is going to be an inverse tangent. So let’s put the integrand into the desired
form. Also, we're going to ignore the limits of integration until after we have done
the antidifferentiation.

First divide the numerator and the denominator by 16: _f——;ij‘-—- - j—f——d—x—~
X*+16 16 . 12]
16 )

d
Next, we do u-substitution. Let u :—Z— and du= —f or ddu = dx.

Substitute into the integrand: %gj dx ! I (fifj?) o i j ( du

AT 2
(“’LJ 16 T4u )
16

du 1 _q

Evaluate the integral: mle e = tAn T U
| 4 (1u?) 4

~,

Substitute back to get: mjitan*{ﬂ

Now we can evaluate the function at the limits of integration:

[ M ) ' .
ltan""l z —l =u1~[i:.:«m"}ocw’can."1 1]25{33“151::3
4 4 i 4 412 4 16

The answer 1s (A).

7
Prosrem 12. What is the equation of the line tangent to the graph of y=sin’x at x= 2?

If we want to find the equation of the tangent line, first we need to find the y-

coordinate that corresponds to x = -Z— Itis: y= sinz[gj = {m%} = %

604 BB CRACKING THE AP CALCULUS AB & BC EXAMS



Next, we need to find the derivative of the curve at y= % using the Chain Rute.

el L)

Now we have the slope of the tangent line and a point that it goes through. We can

We get: %yw=251nxc05x. At xz%, Eli

X dxl
x

Y

use the point-siope formula for the equation of a line, ( Y=, ) = m(x— X, ), and Plug

. 7
In what we have just found. We get: [y— }2—] = (1)(x»~ —ZJ

The answer is (B).

axt+3ax+5: x=2

Prosiem 13. If f(x}= { . find the value of 2 that makes f (1) continuous

dox’ - 6axt+9; x<2
for all real values of x.

A polynomial is continucus everywhere on its domain, so we need to find a value of

a such that f (x) is continuous at x = 2. This means that lim f (x) must equal
X2

lim f (1) - In other words, if we plug x = 2 into both pieces of this piecewise function,
x 2t
we need to get the same values

Ja(2) +30(2)45; x22

v , sowe need 10+ 5=8a+9 and, therefore, 4 =2
)2

+9: x<?2
The answer is (I},

ProgLEM 4. fxsin(2x)dx s

We can evaluate this integral using Integration By Parts. Here, we let u = x and

dp = sin(Zx)dK. Then du = dx and v :—wé—cos(?_x).

The rule for Integration By Parts says that '[u dv=uv - j vdu.

Substituting the terms we get: f xsin(2x)dx=— gcos(Zx) + % f cos(2x) dx.
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Now, we integrate the second term, which gives us:

f xsin(?,x}dx = %COS(Q}C) + é«sin(zx) +C-

The answer is (T},

 + 5x— 24 : :
Proprem 15. If flx =Wm,tl1en Hm fix]is
=) X +10x+16 M“Bf( )
. : x*+5x-24
First, try plugging x = -8 into f{x)= >
Y PuBste )= o6
2. :
Weget: f(x)= (-8)2 +5(-8)- 24 =9 This does NOT necessarily mean that the limit
(-8)" +10{-8)+16

does not exist. When we get a limit of the form %, we first try to simplify the

function by factoring and canceling like terms. Here we get:

oy x* 4 5x— 24 3 (X+8)(x——3)
;‘(x)m Z10x+16 (x+ 8)(1+ 2)

f

Now, if we Plug In x = -8, we get: f(x]=
The answer is (D).

Prosiem 16, What is the approximation of the value of ¢’ obtained by using the fourth-
degree Taylor Polynomial about x = 0 for ¢7?

xZ x&» xll
The Taylor series for efabout x = 0is ¢ =1+ x+ —4— + st
y

20 3 a4
Here, we simply substitute 3 for x in the series and we get:
2 3 4
=14345 13 3L
2003 4

The answer is (B).
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ProsusMm 17. A rock is thrown straight upward with an initial velocity of 5011/ s from a

point 100m above the ground. If the acceleration of the rock at any time tis a=-10m/ s%,
what is the maximum height of the rock ( in meters)?

Because the derivative of velocity with respect to time is acceleration, we have:
oft)= [-10dt==-10t+C
Now we can Plug In the initial condition to solve for the constant:

50=-10{0)+C
C=50

Therefore, the velocity function is v(t) =10t +50.
Note that the velocity is zero att = 5

Next, because the derivative of position with respect to time is velocity, we have:

s(t)= [ (~10¢+50) dt=—5¢° + 500+ C

Now we can Plug In the initial condition to solve for the constant:
100=-5(0)" +50(0}+ C C =100

Therefore, the position function is s(t) = -5t + 50f + 100.

The maximum height occurs when the velocity is zero, so we plug f = 5 into the
position function to get: 5(5) = MS(S)Z + 50(5) +100= 225

The answer is (E).

. . 2 :
Proerem 18. The sum of the infinite geometric series 2— —g%-m—wﬁ- ...is

- n
This is the geometric series 22[~ l) . The sum of an infinite series of the form
n=0

z:zr” is waiw. Here, the sum is Sx———-mww:g—é
=0 1_?’ 1~1-== é 2
3

The answer is (E},
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- (x—3)n

ProsLem 19. What are all values of x for which the series 2 5 (_n ) converges?
=1 11719
Use the Ratio Test to determine the interval of convergence.
(x-3)”
=1 2 5n+1 it 2 5" - 2 -
We get: lim—(—n——}—LTl: im (x ?) (”) ( H)::: lim 1.r3 (ﬂ) 5= x—3
e (=3 (157 (x=3) s 5 (me1)f 5
(n)z(S”)
: L lx=3] x—-3 , ) x—B!
This converges if lng <l or -1« ——5—~—~ <1 and diverges if mémf >1.

Thus the series converges when —2<x < 8.

Now, we need to test whether the series converges al the endpoints of this interval.

When x = 8, we get the series 2“1"5’ which converges, and when x = -2, we get the

=l

- fi
alternating series X“(%E)m’ which also converges. Thus, the series converges when

=]

—2Zx%8.

The answer is (A).

ProsrEM 20. Find the area inside one loop of the curve r=sin 26.

First, let's graph the curve:

Let’s find the area of the loop in the first quadrant, which is the interval from 6 =10

to f= g— We find the area of a polar graph by evaluating A= | r*d6.

p2 | e
3 By 13 | 5
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Thus we need to evaluate A=—

; sinz(?ﬁ)de.

o Sy 12 | T

Next, we need to do a trigonometric substitution to evaluate this integral. Recall that

. 1—-cos 26 .
cos 260=1-2sin” 8. We can rearrange this to obtain sin‘@= *m%)ﬁ— , or in this case,
sin? 26 = 1=cosdd 46 .
2
)
: 1-cosi 46
Thus, we can rewrite the integral: A= lj w——;(—l a6

]
Now we can evaluate this integral:

J- 1-cos(486) o= J 46 J- cos(48) 1o sin(46)
2 2 2 2 8
- Now we evaluate the integral at the limits of integration:

z(ﬁﬂJz[gmﬁﬂj 1, _sn(0) -

z
202 8 20 4 8 8 8

' =
ProsLEm 21. The average value of sec’x on the interval L——,— is

.

In order to find the average value, we use the Mean Value Theorem for Integrals,

: 1 b
which says that the average value of f (x) on the interval [a,b] is s .[ flx)dx

i3

1 -
Lf sec” x dx,
T

RIS

4 6

IHere, we have

d
Next, recall that - tan x=sec” x.

We evaluate the integral: -
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Next, we need to do a little algebra. Get a common denominator for each of the two

expressions: _— = — 1
ror 3 6 4m|3 3 J
4 6 24 24
. , . s
We can simplify this to: wlm( 3-43 = 12| 3 3 ) _12 43
el 3 | om 3 ) i
24 :

The answer is {(C}.

n
3

Prosuem 22. Find the length of the arc of the curve defined by x= %fz and y= é(6t+ 9)z,
fromi=0tof=2

We can find the length of a parametric curve on the interval [z, b], by evaluating the

| 2 2
. eb il dx dy

— —= 0 dt
integral Jﬂ \'j( dtj +L¢J

d/.ﬁ
First, we take the derivatives —d%ﬁf andg % =0+ 9

- w2

L dx Y ) dy \
Now, square the derivatives F{J =t and w&}; =6f-+9

Now, we plug this into the formula and we get:

.2 = 2 2 2 t ’
[ RGE ) \/(t+3) dt= [ (t+3) dt:b%fl:g

The answer is (A},

Prosrem 23. The function fis given by f(x)=1x"+4x", On which of the following intervals
is f decreasing?

A function is decreasing on an interval where the derivative is negative.

The derivative is f/(x}= 4x°+12x”

Next, we want to determine on which intervals the derivative of the function is
positive and on which it is negative. We do this by finding where the derivative is
zZero:
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4y +12x% =0

4x2(x+3)x0
¥x=-3orx=4

We can test where the derivative is positive and negative by picking a point in each
of the three regions —ee < x <=3, -3< x<0, and 0< x <, plugging the point into the
derivative, and seeing what the sign of the answer is. You should find that the

-derivative is negative on the interval o< x<-3.

The answer 1s (1),

Prosrem 24. Which of the following series converge(s)?

I i('l)” IL i»\/i; 1L, i:/%

=l Il =l n=%

Series I: You might recognize this as the alternating harmonic series, which con-
verges. If you don’t, use the alternating series test, which says that, in order for an

to converge: (1) 4,,, <a, and (2) lima, =0. This

alternating series i(wl)” i,
. Hiiee e

=1

series satisfies both conditions, so it converges.

Series [I: We can rewrite this sevies as E —, which is a p-series. A p-seriesis a series
' n=1

[ Ret]

it

< . . . " , .
of the form 2“{5’ which converges if p > 1 and diverges if p < 1. Thus, this series
=] n
Converges.

Serieg IIl: We can rewrite this series as Z*“E“, which is also a p-series. Because
n=l 33
p < 1, this series diverges.

" The answer is (O).
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Z

PRGBLEM 25. Given the differential equation %m z[z;_ G)’ where z{0) = 50, what is
£ J

limz{f}?

f—poo

We can solve this differential equation by separation of variables.

jf"mmﬁimm=jdf

The integral on the right is trivial. We get{ + C.

The one on the left will require the Method of Partial Fractions. First, separate the
denominator into its two components and place the constants A and B in the
numerators of the fractions and the components into the denominators. Set their

A B 1
sum equal to the original rational expression —Z—+ e .
4—-—— I
100 Z( 100]

Now we want to solve for the constants A and B. First, multiply through by

/
z‘ 4--Z. | to clear the denominators.
L 100

Now distribute, then group, the terms on the left side.

4A- A——4Br=1
100

A
Z{BM%}+4A=3

In order for this last equation to be true, we need 44 = 1 and B- 1—;&5 w{).

If we solve these simultaneous equations, we get: Am—}; and B= 555
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Now that we have done the partial fraction decomposition, we can rewrite the

1 1
original integral as; | %+ —400__ 4 This is now simple to evaluate.
5 s : [, 2 P
£ U,
U100
11 |
4,400 o _lrdz 1 dz 1.y 1.1 =z,
L LT [ VIL I TR VY Y ) PN VR
J (12 5wl EER RS T
L 100 ( 100

We can rewrite this with the laws of logarithms to get:

' 1
g E [ 100z s
| 400~z

1

. 100z 3 o ,
Thus, the solution to the differential equation is h:a[ 0 = J =t+C. We will need to

—-z
do some algebra to rearrange the equation. First, exponentiate both sides to base e:

1
100z )1 _ e
400~z

. 1

g 1 1
Then, because e =¢'e“, and because ¢ is a constant we get: [40202 J =(¢'
-z
. . 100z ar
Next, raise both sides to the fourth power: 003 =e¢
A
Invert both sides: 400-2 l=Ce
100z
. i 4 1 gt
Break the left side into two fractions; - == Ce
z 100
4t
Add —— to both sides: S=-L 4 oo G +1
100 z 100 100
Invert both sides (again): Z. 100
4 Ce*41
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400

Finally: z{tj= ———— (Whew!
nally: =)= (Whew
. T 460
MNow, we can take the limif: [im ——— = 400
e Ce ™ 41

The answer is (A).

ProerLEM 26.
Loy 33 NN —
NN N2 N e
AR B 4
. | o l b i
[ I T D A T £}
T — 12 3
NN el s
N el / /
- S B ]

The slope field shown above corresponds to which of the following differential
equations?

Notice that the siope of the differential equation is zero (horizontal tangent) at the
origin. This eliminates answer choices (A) and (B) because they are undefined at the
origin (so they would show a vertical tangent there). Next, notice that the slope is

positive at (1,0). This eliminates answer choice (C), which is zero on both axes.

Finally, notice that the slope is negative at (0,1}, which eliminates answer choice (E),
which is positive there.

The answer is (D).

ProrreMm 27. The value of ¢ that satisfies the Mean Value Theorem for Derivatives on the

interval [O, 5] for the function f (x) =x" ~6x is

The Mean Value Theorem for Derivatives says that, given a function f(x) which is

continuous and differentiable on [g, b], then there exists some value c on (a, b) where

f(b)- fla) = fle)

b—-a

Here, we have =
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~and f’(c}: 3c®—6, so we simply set 3¢ —6=19. If we solve for ¢, we get: c= i%.
Both of these values satisfy the Mean Value Theorem for Derivatives, but only the

-

" 5 .. ,
positive value, ¢= :Em, ig in the interval.

. The answer is (E).

Prosiem 28.

The graph of fis shown in the figure above. If g(x) = f f (t)::lt, for what positive value
&
of x does g(x]' have a minimum?

If we want to find where g{x} 1s a minimum, we can look at g’(x). The Second
Fundamental Theorem of Calculus tells us how to find the derivative of an integral:

éijx f(t) dt= f(x), where ¢ is a constant. Thus, g’(x)rz f(x) The graph of fis zero
e

atx=0,1=2 and x =4 We can eliminate x = 0 because we are jooking for a positive
value.of x. Next, notice that f is negative to the left of x = 4 and positive to the right

of x =4. Thus, g(x} has a minimum at x = 4.

We also could have found the answer geometrically. The function g(x) = f f (t) df is
4]

calied an accumulation function and stands for the area between the curve and the x-
axis to the point x. Thus, the value of ¢ grows from x = 0 to x = 2. Then, because we
subtract the area under the x-axis from the area above it, the value of g shrinks from
x =210 x=4. The value begins to grow again after x = 4,

The answer is (E).
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Prosrem 29. If f {x) is the function given by f {x}=¢" +1, at what value of x is the slope of

the tangent line to f(x) equal to 2?

The slope of the tangent line is the derivative of the function. We get: f'{x)=23¢*
Now we set the derivative equal to 2 and solve for x.

3¢ =2

831':_%
3
2

3x= 11"1:
D

xzéln—z—z—.ESS
3 3

{(Remember to round all answers to three decimal places on the AP exam).

The answer is (AL

Prosrem 30. If y= (_sin x)”x , then y'=

We need to use logarithmic differentiation to find the derivative. First, take the log

of both sides: Iny= 1“%(5'1& x)L J

Next, on the right side, put the power in front of the log: Iny=¢* In(sinx)

Next, take the derivative of both sides: lay ¢ In(sinx)+e” 05 swhich can be
y dx sinx
simplified to: 1dy e* In{sin x}+e" cot x.
y dx

Multiply both sides by y: %i = y{e" In(sin x)+ e” cot x].
x

-Substitute y= (si.n. x)ﬁl for v on the right side: —f% = (sin x)gx {e*' In(sin x}+ e* cot x} .
Finally, factor out ¢* to obtain: % =t (sin x)fx [ln(sin x) + ot x] .

The answer is (D).
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Proprem 31. The side of a square is increasing at a constant rate of 0.4 cm / sec . In terms of
the perimeter, P, what is the rate of change of the area of the square, in cm? [ sec?

The formula for the perimeter of a square is P = 4s, where s is the length of a side of
the square.

If we d1fferent1ate this with respect to {, we get —d&—? = 4%% We Plug In g——t = (0.4 and

dp
we get —-= 40.4)=1.6

The formula for the area of a square is A= s If we solve the perimeter equation for
s in terms of P and substitute it into the area equation we get:

(pY p?

§= E, §0 A= — P = }i_

4 A4 16
If we differentiate this with respect to t, we get i‘f‘ = g iip
L1 r

Now we Plug In i—f =1.6 and we get: %w? = —g(l.é) =0.2F.

The answer is (B},

Prosiem 32. If fis a vector-valued function defined by f (f) = (sin 2t,sin* f), then f ”(t) =

The acceleration vector is the second derivative of the position vector (The velocrcy
vector is the first derivative.).

The velocity vector of this particle is: (2 cos(2t), ZSin(f)cos(f)), which can be simpli-

fied to: (ZCOS(Zf), sin(Zt)).

The acceleration vector is: (—4 sin(Zt), 2cos(2ff)).

The answer is (A).

Proerem 33. The height of a mass hanging from a spring at time f seconds, where ¢ > 0, is

given by h(f) =12~ 4(‘,08(21'). In the first two seconds, how many times is the {felocity of the
mass equal to 07

The velocity of the mass is the first derivative of the height: u(t)= 8sin(2t).
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Now, graph the equation to find how many times the graph of U(t) crosses the f-axis
between f = { and f = 2. Or you should know that this is a sine graph with an
amplitude of 8 and a period of 7, which will cross the f-axis once on the interval at

b=
2

The answer is {B).

i

tan™ (1+h)—«

Prosiem 34.  lim =
h—0 h

e

Notice how this Hmit takes the form of the definition of the Derivative, which is:

#(#) = tim floxt i)~ flx)

R h

Here, if we think of f (x) as tan~' x, then this expression gives the derivative of

. T
tan™ x at the point x= T

The derivative of tan™ x is f ’(x)zg-}i—f. At Jr:-g—, we get
+x
né{ZE: | S SR SRR -
ay r’ 164n’  16+w

-
T
A S PR
“{4} 16 16

The answer is (C).

3
ProsreM 35. What is the trapezoidal approximation of je"'dx using # = 4 subintervals?
0

The Trapezoid Rule enables us to approximate the area under a curve with a fair
degree of accuracy. The rule says that the area between the x-axig and the curve

y=f (x), on the interval [u,b], with n trapezoids, is:

1b~-a
57[% + 20 2y, + 2y A 2y, Y,
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Using the rule here, withn=4,2=0,and b = 3, we get:

3 6 E i

%% e 20t + 20t + 204 +eJ ~19.972

The answer is {C).

2

d
Prosrem 36. Given x'y+x"=y” +1, find E% at {1,1).

d 2 d
Use implicit differentiation to find ?i% dy +2xy+2x= Zy;zi
Now we want to isolate —gﬂ, which will take some algebra.
X

First, put all of the terms containing @i on one side of the equals sign and all of the

ax
. dy 2 dy
other terms on the other side: 2xy+2x= Zy d
' X
i Y , - dy 2
Next, factor —~ out of the right hand side: Z2xy+2x= -——(2y- x )
dx dx -

y dy _ Zxy+2x

Hinally, divide both sides by (Zy - x‘?) to isolate 5 e
X dx - x*

N s d
At (1,1),weget dj: 51

Now, we can find the second derivative by again performing implicit differentiation:

=4

dzy:(Zy x)kz;\dx+2y72j (213/—2—21){26136 ZAJ

dx* (Zy— xz)z

=12

At (1,1], we get: dly _(2-1)(8+2+2)- { 2)(8-2) 12-24

dx? (2 1) S

The answer is (5.
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ProsLem 37. If I f(x)dxz 2 and }f(x)dxxb then ff(x) dx=

-2
Because the integral of a function can be interpreted as the area between the function

b 4 b
and the curve, we can say that J f (x) dx= j f (x) dx-kj f (1) dx, where ¢ is a point i_n

a a c

4 3 4
the interval (a,b). Here we have: J f (x)a‘.x = j f (x)dx+ J f (x)dx. We can rearrange
2 -2 3

4 4 3 3
this to: J f (x)d.ij. f (x)dx = J. f (x)d,x. This means that a—b= | f (x)dx. Finally, we
3 -2

-2 -2

know that j?-f(x)dx:wji f(x)dx, 50 b——aﬂff(x)dx.
2 b 3

The answer is (D},

ProprLEM 38. —C—i— J costdl=
dx 5

The Second Fundamentai Theorem of Calculus tells us how to find the derivative of

%”f_ (U}EE, where 1 and v are functions of x.
Ix :

. d o
an integral: MEKWJZL f(t)dtz f(u) i

d 2X
Here we can use the theorem to get: e f cost df =5cos bx~2cos 2x.
x
2x

The answer is (A).

Prosiem 39. Using the Taylor Series about x = 0 for sin x, approximate Sin{OA) to four
decimal places.

o x
We are given that sinx=x— £ + = +

Here, we simply substitute 0.4 for x in the series and we get:

3 5
sin0.4=0.4- @-"—4—)--;—@—%1--;.
3! 5t
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Find the value on your calculator. Keep adding terms until you get four decimal

places of accuracy. You should get: sin(0.4) =0.3894 If you only got 0.3893, you
didn’t use enough terms (you need to use the fifth power term).

The answer is (B).

ProerEm 40. Let R be the region in the first quadrant between the graphs of y=¢™,

y=sinx, and the y-axis. The volume of the solid that results when R is revolved about the
x-axis is

First, we graph the curves.

We can find the volume by taking a vertical slice of the region . The formula for
the volume of a solid of revolution around the y-axis, using a vertical slice

bounded from above by the curve f (x) and from below by g(x), on the interval

[a, b] , is:

?rj;{f(x)z - g(x)z]dx

The upper curve is vy = ¢ and the lower curve is y =sinx.
Y Y

Next, we need to find the point(s) of intersection of the two curves with a calculator
{Good luck doing it by hand!), which we do by setting them equal to each other and
solving for x. You should get approximately: x =0.589 (remember to round to three
decimal places on the AP.

Thus, the limits of integration are x = 0 and x = 0.589,

Now, we evaluate the integral:

rzfoﬂ'sgg [(ex )2 - (sin.2 xﬁdx =7 00'589 (e‘zx ~sin* x}dx
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We can evaluate this integral by hand but, because we will need a calculator to find
the answer, we might as well use it to evaiuate the integral.

0.589
We get: Ej

. (e“'zx ~sin” x)dx:: 0.888 (rounded to three decimal places).

The answer is (E).

ProsieMm 41, Use Fuler's method, with i = 0.2 to estimate y(3), if %i =2y —4x and y(2) =6.
dx

We can use Euler’s Method to find an approximate answer to the differential

equation. The method is quite simple. First, we need a starting point, (xU, yo) and an

initial slope, yof. Next, we use increments of i to come up with approximations.
Each new approximation will use the following rules:

X, =X, 4+h

Yy = Yua +h'y;m1
Repeat for n=1,2,3,... ~

We are given that the curve goes through the point (2,6). We will call the
coordinates of this point x;=2 and y,=6. The slope is found by plugging these
coordinates into y’= 2y~ 4x, so we have an initial slope of y( = 4.

Now we need to find the next set of points,
Step 1: Increase x, by hto get x,. X, =22

Step 2: Multiply 1 by yh and add to y,toget ¥,. y, = 6+0_2(4)ﬂ 6.8

Step 3: Find y] by plugging ¥, and ¥ into the equation for y’
y;=2(6.8)-4(22)=48

Repeat until we get to the desired point (in this case x = 3).
Step i Increase x; by I to get x,. X, = 2.4
Step 2: Multiply 7 by y; and add to y,to get y,. ¥,=6.8+02(4.8)=7.76

Step 3: Find v}, by plugging x, and v, info the equation for y’
v, =2(7.76)-4{24)=5.92
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Step Lt x3=x,+h. X, =26
Step 2: s =y,+h(y}) ¥, =7.76+0.2(5.92)= 8.944

Step 3: yi=2(y,)-4{x,)  vi=2(8.944)-4(2.6)="7.488

Step It x,=x,+h. x, =28
Step 2: y, =y, +h{y}) 94 = 8.944+0.2(7.488) = 10.4416

Step 3: yi=2(y,)-4x,)  ¥i=2(10.4416)-4(2.8)=9.6832
Step I x;=x,+h. 2 =3

Step 2 ys=1y,+h{y}) Y5 =10.4416+0.2(9.6832)=12.378

The answer is (C}.

Prosrem 42. fsec4 xdxy=
First, break up the integrand: j sect x dx =j (sec2 x)(secz x)dx
Next, use the trig identity 1+ tan” x=sec” x to rewrite the integral:

j(secz x)(sec2 x}dx = j (1 +tan? x)(sec2 x)dx = j (sec2 x+sec? xtan® x)dx

We can evaluate these integrals separately.
The left one is easy: jsec2 xdx=tanx+C

We will use u-substitution for the right one. Let u=tanx and du= sec’x dx. Then

substitute into the integral and integrate: Jsecz xtan®x dx= _}. widu = é-ue‘ +C
. Lo 3
Now substitute back: 3 tan” x+C

. . 1
Combine the two integrals to get: tanx+ 3 tan® x+C

The answer is (B).
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ProsLem 43. Let f(x)mjcotxdx; O<x<rn. If f[—g—)=l,then f(l)m

COSX ,
dx . Then we use u-substitu-

_ sin x
tion. Let i = sinx and du = cosx. Substituting, we can get:

We find jcotx dx by rewriting the integral as f

Jct-)sx dx:jgﬁ=ln§ui+c.
sinx u

Then substituting back, we get: In(sinx)+C (We can get rid of the absolute value

bars because sine is always positive on the interval.). Next, we use f [g) =1to solve

for C.

We get: 1= 1n[sin -—;EJ +C

1= ln[—l—}— C
2

i- ln{—lz—)= C=1.693147

Thus, f{x)=In(sinx)+1.693147

Atx =1, we get f (1) = In(sin 1)+1.693147 =1.521(rounded to three decimal places).

The answer is (H).

ProsrEM 44. J 4j ;de =

We solve an integral of the form +/g*—x* by performing the trig substitution

x=asinf. Here we will use x=2sin@, which means that dx=2cos8d8. We get:

j[v 4—4sin’ 9(2{:05 G)J d@. Next, factor out the 4: § 4y 1-sin’Hcos04d0,

Next, simplify the radicand: | 4+ cos” 5 cos @ d@, which givesus: 4|cos”6d8. Now
pury =)

we need to use another trig identity. Recall that cos28=2cos”8—1, which can be

1+cos28

rewritten as cos” 6= >
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T+cos28

5 d@=2j(l+c052@)d8

Now we can rewrite the integral: 4[0052 8dl= 4]

Integrate: 2} (i +c0s26) d8=20+5in20+C. Now we have to substitute back.

V4 -
Because x= 2sin#, we know that §= sin“z(w;w] and. that cos@=

\
This gives us: 26+sin 20+C = 2sin" [32{)5 + %\I 4-x* +C.
The answer is {{).

Prosrem 45: A force of 250 N is required to stretch a spring 5 m from rest. Using Hooke’s
law, F = kx, how much work, in Joules, is required to stretch the spring 7 m from rest?

Hooke's law says that the force needed to compress or stretch a spring from its
natural state is F = kx, where k is the spring constant. We can find the value of k from
the initial information, namely F = 250 N for a stretch of 5 m. Thus, we can solve to
find the value of k : k= 250/5 = 50 N/m.

We find the work done by a variable force along the x-axis from x = a2 to x = b by

b
evaluating the integral for the Work, W= jF {w)dx.

4
1. 4 .
Using the information we have W = [ Fadx =~k = %50(7)2 ~1225N.

The correct answer is (E).

ANSWERS AND EXPLANATIONS TO SECTION 1

ProsreM 1: An object moving along a curve in the xy-plane has its position given by
. . dx . dy . :
(x(t) y(t)) at time t seconds, 0< <1, with T 8f cost units | sec and i 8tsint units [ sec.

At time ¢ = 0, the object is located at ( 5,11)

{a) Find the speed of the object at time ¢ = 1.

{b) Find the length of the arc described by the curve’s position from time ¢ = 0 to time
t=1

{c) Find the iocation of the object at fime fm% .
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(a) The equation for the speed of an object is speed = (—-——) +U§)

Here, we get:  speed = \/(Sf cos t)2 +(8t siﬂi‘)2

This can be simplified to: speed = 647 cos” £+ 64t sin? F = 8t/ cos? £ +sin®{ = 8.
Thus, the speed of the object at time t = 1 is 8.

(b) We can find the length of a parametric curve (x(), ¥(£)), on the interval [2,b], by

b dx) dy ?
evaluating the integralj. [Ei_ J{E} dt

We found the integrand in part (a): [ ) [ ) = 8t. Thus, all we have to do

is integrate this with respect to from t=0tot=

We get: J; Bt dt= (4%2)}: =4

(¢} First, we will need to find the equations for the coordinates, which we can do by

dx
solving the differential equations. First, let’s find x: E%: = 8fcost.

We can solve this by separation of variables: First, we move df to the right side of the

equals sign: dx=8tcost dt

Integrate both sides (puiling the constant out of the integrand): jdx: BJ fcost dt

The integral on the left is trivial: jdx: X.

We will need to use integration by parts to solve the integral on the right.

The rule for Integration By Parts says that: Ju dv=uv— J vdu

Here, we let 4 =+ and dv = cost dt. Then du = df and v = sint

Substituting the terms we get: 8_[ tcost df = 8tsint— 8'[ sin tdt

Now, we integrate the second term, which gives us: SJ tcost dt = 8tsint+8cost+C
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Thus, the x-coordinate is: x(f) =8fsinf+Beost+C

Now, we Plug In the initial condition: 5={8){0)sin(0)+(8)cos(0}-C

This means that C=-3, so the equation for the x-coordinate is:
x(t): 8tsint+8cost~ 3

Now let's find v % = 8fsint

First, move df to the right side of the equals sign: dy = 8tsint dt

Integrate both sides (pulling the constant out of the integrand): jdy = SJtsinf dt

The integral on the left is trivial: _{dy =Y,
Again, we will need to use Integration By Parts to solve the integral on the right.

Here, we let 1 = f and dv = sinf df. Then du = dtand v=-cost.
Substituting the terms we get: 8} tsint dt = -8t cost + SJ' cos tdt
Now, we integrate the second term, which gives us: SJ tsint dt=-8tcost+ 8sint+C

Thus, the y-coordinate is: y(t) =-8fcost+8sint+C

Now, we Plug In the initial condition: 11= ~(8)(0)cos(0')+ (S)Sin(O)+C

This means that C = 11, so the equation for the y-coordinate is:

y(t)w~8tcost+ 8sinf+11

Finally, we plug t= —725 into the equations for the coordinates:

x[%} = (8)[%)%[%} (S)Cos[g"]— 3=4m-3

y(%} - _(8)(5 cosg) + (s)sin[fz”—]+11 =19

Therefore, the object’s location at time t:zrz— is (4m— 3,19}.
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PROBLEM 2.

Second

Home

A baseball diamond is a square with each side 90 feet in length. A player runs from
second base to third base at a rate of 18 ft/sec.

(a) At what rate is the player's distance from first base, A, changing when his
distance from third base, D, is 22.5 feet?

(b) At what rate is angle @ increasing when D is 22.5 feet?

{(c) At what rate is the area of the trapezoidal region, formed by line segments A, B,
C, and D, changing when D is 22.5 feet?

(a) A isrelated to D by the Pythagorean Theorem: 907 + (9{) - D)2 = A*. This can be
simplified to: 16200-180D+D* = A® |

aD dD dA
Take the derivative of both sides with respectto £ ~1 SOE;+ ZDEt- o= Z.A?E—

Now, we are given that %[;, =-18 (It's negative because D is shrinking.) and D = 22.5.

Next, we need to solve for A: 90%+{90- 22-5)2 = A’ You should get A=112.5

Now we can Plug In and solve for %?:

~180(-18)+2(22.5)(~18) = ?_(112.5)%1
3240 810=22522
dt
dA
Tl 10.8 ft/sec
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90-D D

{(b) Notice that tana = o0 - 1- 3% We differentiate both sides with respect to ¢:
sec” o do_1AD
dt 90 dt

Next, we need to solve for sec’ o when D = 22.5. From part (a), we know that A =

25 2 2
] , 80 sect o= ——.

16

112.5, s0 seco = 1

(251d 1
Now we Plug In to solve for %ﬂ-: i?gjmffi =-—9f{3(-—]8)

doa 16
—=—={0.128 ] .
iy radians/sec

(¢} The area of the trapezoid is a = %C(B +D}. Notice that B and C are constants. We

differentiate both sides with respect to f: Eiﬁ = }-C ﬁlP_
dt 2 dt
. da da 1 )
Now we Plug In and solve for prelir 5(90)(48) =-810 ft° /sec.

ProsLem 3. A body is coasting to a stop and the only force acting on it is a resistance

k
. . . . ds “{‘J . = ;
proportional to its speed, according to the equation md_i; =v, =0y wi. 5(0) ={J, where UGIS
the body’s initial velocity {in m/s), v ;18 the its final velocity, m is its mass, k is a constant,
and f is time.

(a) If a body with mass m = 50kg and k = 1.5kg/sec, initially has a velocity of 30 m/s,
how long, to the nearest second, will it take to slow to 1 m/s?

(b) How far, to the 10 nearest meters, will the body coast during the time it takes to
slow from 30 m/s to 1 m/s?

(c) If the body coasts from 30 m/s to a stop, how far will it coast?

(a}) We simply Plug Into the formula and solve for ¢.

15
J

=l -
Weget: v,=1v,¢ \’”j 1=30¢ [50

{k
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1
Divide both sides by 30: w-¢

Take the log of both sides: In L =-— }:2 t
30 50

50 Mfﬁlnlng =113 seconds

Multiply both sides by —:
aply ERY TS 715 30

g
(b} Now we need to solve the differential equation % =7, ¢ [’”) , which we can do
i

. ok
| — f
with separation of variables. First, multiply both sides by df: ds=v, e ) dt

k

Integrate both sides: st = j v, em(;}df

0
, Mo, " wi e -
Evaluate the integrals: s= “——}-{—9— e V" +C. Now Plug In the initial conditions to
k

solve for C:

Qo — e +{
1.5
- (30)(:%0) 1000
1.5

(&
— |t
Therefore, s= __E’I% e )y 1000. Now we Plug In the time ¢ = 113 that we found in

part (a) as well as the initial conditions to solve for is:

(50)30 {5 s
s=—S ¢ S +1000 = 970 meters.
(¢) Here, because the braking force is an exponential function, the object will coast

to a stop after an infinite amount of time. In other words, we need to find

- i
lim s(t}=1i [1000—1000e b )= 1000 meters.

- .
;
i

t-—s60
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ProsLEM 4.

140
% Train B
M40 .
oy .
= 1 Train A
§ 30 /
£ 204
104
TR e e e e et
2 4 6 8 10 12 14 16 18

Time (Hours}

Three trains, A, B, and C each travel on a straight track for 0<t<16 hours. The
graphs above, which consist of line segments, show the velocities, in kilometers per

hour, of trains A and B. The velocity of C is given by v(t) = 8 0.25¢*

(Indicate units of measure for all answers.)

(a) Find the velocities of A and C at time = 6 hours.
(b) Find the accelerations of B and C at time ¢ = 6 hours.

(c) Find the positive difference between the total distance that A traveled and the
total distance that B traveled in 16 hours.

(d) Find the total distance that C traveled in 16 hours.

(a) We can find the velocity of train A at time { = 6 simply by reading the graph. We
get U, (6) =25 kph. We find the velocity of train C at time ¢ = 6 by plugging f = 6 into
the formula. We gét vc(é)——: 8(6)m .25(62) = 39 kilometers per hour.

(b} Acceleration is the derivative of velocity with respect to time. For train B, we
look at the slope of the graph at time { = 6. We get aB(6) =0km/ hr* . For train C, we

take the derivative of v. We get: a(t)=8-.5¢. Attime =6, we get a. (6) =5km/ hr.
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(¢} In order to find the total distance that train A fraveled in 16 hours, we need o find
the area under the graph. We can find this area by adding up the areas of the
different geometric objects that are under the graph. From time f =0tot =2, we need
to find the area of a triangle with a base of 2 and a height of 20. The area is 20. Next,
from time t = 2 to { = 4, we need to find the area of a rectangle with a base of 2 and
a height of 20, The area is 40. Next, from time f =4 to = §, we need to find the area
of a trapezoid with bases of 20 and 30 and a height of 4. The area is 100. Next, from
timet=8to# =12, weneed to find the area of a rectangle with a base of 4 and a height
of 30. The area is 120. Finally, from time t = 12 to f = 16, we need to find the area of
a triangle with a base of 4 and a height of 30. The area is 60. Thus the total distance
that train A traveled is 340 k.

Let's repeat the process for train B. From time t = 0 to t = 4, we need to find the area
of a triangle with a base of 4 and a height of 40. The area is 80. Next, from time t =
4 to t = 10, we need to find the area of a rectangle with a base of 6 and a height of 40.
The area is 120. Finally, from time t = 10 to £ = 16, we need to find the area of a
triangle with a base of 6 and a height of 40. The area is 120. Thus the total distance
that train B traveled is 320 k.

Therefore, the positive difference between their distances is 20 km.

(d) First, note that the graph of train C's velocity, v{t) = 8t~ (0.25¢%, iz above the x-
axis on the entire interval. Therefore, in order to find the total distance traveled, we

1%
integrate v(t) over the interval. We get: J(St—— .25t2) dt.
0

16 3 \16
Evaluate the integral: J (8t - _25t2) dr = [@2 - %] = 20348 .
0 0

Propiem 5. Let y be the function satisfying f'(x}= x(l— f (x)); £(0)=10.

(@) Use Buler’s method, starting at x = 0, with step size of 0.5 to approximate f (x)
atx=T1.

(b) Find an exact solution for f(x), in terms of x, when x = 1.

o

{c) Evaluate Jx(l— f (x))dx

0
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{3} We use Euler’'s Method o find an approximate answer fo the differential

equation.  First, we need a starting point, {x,, 1, ) and an initial slope, y, - (Note

that here f(x) =y.) Next, we use increments of & to come up with approxima-
tions. Each new approximation will use the foliowing rules:

X, =X, +h

e = Yao +h y:'!-E
Repeat for n=1,2,3,...

We are given that the curve goes through the point (0,10). We will call the
coordinates of this point x,=0 and y,=10. The slope is found by plugging these
coordinates into "= x{1- y), so we have an initial slope of y;=0.

Now we need to find the next set of points.
Step 1: Increase x, by I to get x;. X, =05
Step 2: Multiply h by y and add to y,to get y.]. y; =10+0.5(0)=10

Step 3: Find vy by plugging x, and y, into the equation for y’
y; ={05)(1-10)=—4.5

Repeat until we get to the desired point (in this case x = 1).
Step Tt Increase x; by k to get x,. xy=1
Step 2: Multiply 7 by v} and add to y,to get y,.

y, =10+0.5(~4.5)=7.75

(b} Here, we need to solve the differential equation gy—: x(1~ y}. We can use
x

separation of variables. Move the term containing y to the left side and the dx to the

right side. We get: 4y xdx

(1-v)
Integrate both sides: j(ldl_ = Ja‘ xdx

2

—-11‘1(1*]]):%4-(:
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i
It's traditional to isolate y. First, exponentiate both sides to base e (1— y) =e 2

1'2

Next, use the rules of exponents to rewrite this: (1- y)-—- e“e 2. Because ¢ is a

JCZ

constant, we can rewrite this as: (1 - y) =Ce 2

xl

Now, we use the initial condition to solve for C: 10 = 1 ~ C¢°. Therefore C = -9

2

Thus, because f (x) =y, the exact solution is: f (x) =1+%¢ 2

1

Therefore, f(1)=1+9% 2

(¢} Using the Fundamental Theorem of Calculus, we know that

i 2
b ¥

J f'(x)dx= f(b)~ f(a). Inpart(b), we found that f(x}=1+9e 2,sohere weneed to

a
evaluate f at infinity and at zero.

We can find f at infinity using limits: lim f (x} =lm1+9e 2 =1
Koo

We can find f at zero by Plugging In:  f{0)=1+9¢"=10

o

Therefore, J x(l - f(x))dx =1-10=-9
]

ProsLemM 6: Given f(x)z tan"(x) and g(x')=~l-£-;, for gx{SI.

(a) Find the fifth-degree Taylor Polynomial and general expression for g{x)about
x=10.

(b) Given that «&% tan" x= im;[%w—,;, for [x[ < 1, use the result of part (a} fo find the fifth-
+x° =

degree Taylor Polynomial and general expression for f (x)about x = 0.
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(c) Use the fifth-degree Taylor Polynomial to estimate f (E%)

{a) The formula for a Taylor Poiynomial of order n about x = a is:

"la 2 Na k (g a
P, (x)= f(a)+ flo)(s-a)+ L - a) B TSI )

First, we need to find the derivatives of g(x) = i—%;:

3

g(s)= 2]
g x)=—6(1+x)"
gW(x)=24(14 )7
g¥(x)=120(1+x)"°
Next, evaluate the derivatives about x = (:

g0)=17 g(0)=-1 g(0)=2 g¥(0)=-6" g¥(0)=24/ g"(0)=120

Now, if we Plug In the formula for the Taylor Polynomial, we get:

glx)= E:I-; =1—x+x"~ 5" +x* —x°, and the general expression is: g{x}= i(wl)” x"

n=l

(b} We can find the Taylor Polynomial for > by substituting x* for x in the

1+x

formula above. We get: -=1-x"+x"-x"+ ... (actually, we don't need the last

1+x

d - 1 . .
term). Then, because T tan ™ x = P if we perform term-by-term integration on
x ) 1 e

iy

the series for = we will get the Taylor Polynomial for tan ' x.

+ X
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5 s
We get: tan” xzf(1~x2+x4)dx:x~%+%+c . Because tan™'(0}=0, C=0, and

x.’an +1

thus the general expression for f (x) is: tan” x= i(—l)”

7 =)

2n+1

(c) We can estimate f {%) simply by Plugging Into the expression that we found in

BE)

1 1) 10 0, 1 1 1

t{(b). W et: ———}m e S A St + , hich

part (b). We g f{IOJ [10) 3 5 10 3000 5000007 o YoM
don’t need to simplify.
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