AB/BC Cirque Extra Credit Spring 2018 Assignment #2:

Directions: Create and Solve 1 original FRQ. Then answer the following 4 FRQs, make corrections (red ink) and
score the FRQs. Due Mon(5/14)
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- The figure above shows the polar curves 7 = f(8) = 1 + sin 6 cos(26) and r = g() = 2cos 6 for
0<6c< —725 Let R be the region in the first quadrant bounded by the_' curve r = f(0) and the x-axis. Let S be.

the region in the first quadrant bounded by the curve r = £(6), the curve r = g(6), and the X-axis.

(a) Find the area of R.

(b) Theray 8 = k, where 0 < k < 12[-, divides S into two regions of equal area. Write, but do not solve, an

equation involving one or more integrals whose solution gives the value of k.

(c) For each @, 0<o< %, let w(8) be the distance between the points with polar coordinates (f(8), ) and

(g(0), 6). Write an expression for w(@). Find wy, the average value of w(8) over the interval 0 < 6 < -72£

(d) Using the information from part (c), find the value of 6 for which w(6) = wy. Is the function w(8)
increasing or decreasing at that value of @ 7 Give a reason for your answer.




© The figure above shows the polar curves = f(#) = 1 + sin # cos {28 and r = 2{#} = 2cos 8 for
0 5"9 £ %f Let R be the region in the firsi quadrant bounded by the curve r = f'(g}‘ and the y-axis. Let § be
the regien in the first quadirant bounded by the carve r= F(8), the corve r = g{ﬂ); amnd the x-axis,

(a} Find the aresof R,

(b) The rmy &= k, where 0 < k < g'* divides § into two regions of equal aren. Write, but do not solve, an

equatioa involving one o move integrals whose solution gives the value of k.
 (¢) Foreach 6, 0 < 6. 7, lot w(6) be the distance between the points with polar coordinatcs (£(6), 6) and
({8}, 8). Write an expression for w(#). Find wy, the average value of w(8) over the interval 0 € 8 5 §

{&) Using the information from part (c}, fine the value of 8 for which w{#) = w;, Ik the function w{#}
increasing or decreasi » at ﬂmtvﬂﬁue of & ? Give amaﬁon far your answer.
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Question

’

2 |/ |7 | e |2
1 6 4 |2 5

2 9 2 3 1

3 110 | -4 | 4 | 2

4 | -1 3 6 7

The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function 7% is

given by h(x) = f(g(x)) - 6.
(a) Explain why there must be a value # for 1 < » < 3 such that h(r) =-5.

(b) Explain why there must be a value ¢ for 1 < ¢ < 3 such that H(c) = -5.

(c) Let w be the function given by w(x) = Lg(x) S () dt. Find the value of w'(3).

| (d) If g7 is the inverse function of g, write an equation for the line tangent to the graph of y = g7}(x)

at x = 2.
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Question
x /() [ /() | 8@) | &)
1 6 4 -2 5
2 9 2 3 1
3 110 | -4 4 2
4 -1 3 6 7

The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function % is

given by h(x) = f(g(x)) - 6.

(a) Explain why there must be a value 7 for I < 7 <3 such that A(r) = 5.

(b) Explain why there must be a value ¢ for 1 < ¢ <3 such that H(c)=-5.

(c) Let w be the function given by w(x) = _[lg(x) f(¢) dt. Find the value of w'(3).

(d) If g™! is the inverse function of g, write an equation for the line tangent to the graph of y = g7 !(x)

at x = 2.

@ (1) = f(g())-6=F(2)-6=9-6=3
H(3) = £(2(3)) - 6 = f(4)~ 6 =—1-6 =

-7

Since A(3) < =5 < A(1) and % is continuous, by the
Intermediate Value Theorem, there exists a value 7,

1 < » < 3; such that A(r) = -5.

h(3)-n(1) -7-3 _
3-1  ~ 3-1

(b), =3

Since / is-continuous and differentiable, by the

Mean Value Theorem, there exists a value c,
1 < ¢ < 3, such that #'(c) = -5.

@ W)= f(2(3) £0) = f(4) 2= 2

@ g(1)=2,50 g7 (2) =1.

-1y _ 1 _ 1 1
. (g ) (2) - g/(g—l(z)) - g’(l) -5

An equation of the tangent lineis y —1 = %(x -2).

“<An

N

R

1
1

: A(1) and A(3)
: conclusion, using IVT

 hB3) - A1)

3-1

: conclusion, using MVT"

: apply chain rule
: answer

g7 (2)
(g™) @)

: tangent line equation
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-15 | 1.0 | =05 | © 05 | 1.0 | 15
f(z) -1 | -4 | -6 | =7 | =6 | —4 | -1
fy -7 | =5 | -3 0 3 | 5 7

Let f be a function that is différen_tiable for all real numbers. The table above gives the values of fandits
derivative f' for selected points z in the closed interval —1.5 < z < 1.5. The second derivative of f has the
property that f"(z) > 0 for —15 <z < 1.5.

L5 - .
(a) Evaluate fo (3f" (z)+ 4)dz. Show the work that leads to your answer.

(b) Write an equation of the line tangent to the graph of f at the point where z = 1. Use this line to
approximate the value of f(1.2). Is this approximation greater than or less than the actual Value of f(1.2)7
~ Give a reason for your answer.
(c) Find a positive real number r having the property that there must exist a value ¢ with 0 < ¢ < 0.5 and
f"(¢) = r. Give a reason for your answer.

202 —z—7 forz <0

d) Let g be the function given b ) =
(@ g & v 4() {23&‘2-}—1‘—7 for z > 0.

The graph of g passes through each of the points (x, f(z)) given in the table above. Is it possible that f and

g are the same function? Give a reason for your answer.




z | -15|-10]-05] o

0.5 1.0 1.5

flz) -1 —4 —6 ~7

~6 —4 -1

f’(x) _‘7 -5 -3 0

3 | 5 | 7

Let f be a function that is différen_tiable for all real numbers. The table above gives the values of f and its

derivative f’ for selected points z in the closed interval —1.5 < z < 1.5. The second derivative of f has the

property that f"(z) > 0 for —1.5 <z < 1.5.

L5 oo
(a) Evaluate fo (3f'(z)+ 4)dz. Show the work that leads to your answer.

(b) Write an equation of the line tangent to the graph of f at the point where z = 1. Use this line to

approximate the value of f(1.2). Is this approximation greater than or less than the actual value of F(1.2)?

Give a reason for your answer.

(c) Find a positive real number r having the property that there must exist a value ¢ with 0 < ¢ < 0.5 and

i ¢) =r. Give a reason for our answer.
y
2(1;’2—(17——} f01‘$<0

d) Let g be the function given b ) =
(@) g & Y 9(z) [2x2+x—7 for z > 0.

The graph of g passes through each of the points ( z, f(:v)) given in the table above. Is it possible that f and

g are the same function? Give a reason for your answer.

s, L ls 15 1
(a) j; (3f(z)+4)dz—3fo f(z)dx+j; 4dz 2{1
15
=3f(@) + 4o =3(~1—(-7)) + 4(15) = 24
0
(b) y=5(z-1)—-4 .
f12) ~ 5002y —4 = 3 . s
The approximation is less than f(1.2) because the
graph of fis concave up on the interval 1
1<z <12, ‘
(c) By the Mean Value Theorem there is acwith . 1:
0 <c < 0.5 such that 2
14 /
" _f(0.5)—-f(0)_3—0~ _ 1
)= =%5 =6=r
(d) Ii%l__ g'(z) = Iirgl_(élx -1)=-1
T L~
; ) = 1 = 1:
Jin 0= i (4 ) =1 ~
Thus ¢’ is not continuous at z = 0, but f’ is 2
continuous at = 10,s0 f = g. L:
OR _
9"(z) = 4 for all z = 0, but it was shown in part
(c) that f”(c) = 6 for some ¢ = 0 80 f=g.

: antiderivative

. answer

. tangent line _
: computes y on tangent line at z = 1.2

. answer with reason

reference to MVT for f' (or differentiability
of f')

: value of r for interval 0 < z < 0.5

answers “no” with reference to

gl or gll

. correct reason




Lf The function f has a Taylor series about x = 1 that converges to f(x) for all x in the interval of convergence.
/7 It is known that f(1) =1, f(1) = -%, and the nth derivative of f at x =1 is given by O = (-1 ("‘T"nl)—'
for n > 2. ' ‘ |
(a) Write the first four nonzero terms and the general term of the Taylor series for f about x =1.

(b) The Taylor series for f about x = 1 has a radius of convergence of 2. Find the interval of convergence.
Show the work that leads to your answer.

'(c) The Taylor series for f about x = 1 can be used to represent f(1.2) as an alternating series. Use the first
three nonzero terms of the alternating series to approximate f(1.2). -

(d) Show that the approximation found in part (c) is within 0.001 of the exact value of f(1.2).
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L/’ ) Thé function f has a Taylor series about x = 1 that converges to f(x) for all x in the interval of coﬂvergence
/w It is known that f(1) = 1, f’(1) = —=, and the nth derivative of f at x =1 is given by f(")(l) (-1* (n2 !

for n 2 2.
(a) Write the first four nonzero terms and the general term of the Taylor series for f about x = 1.

(b) The Taylor series for f about x = 1 has a radius of convergence of 2. Find the interval of convergence.
Show the work that leads to your answer.

(c) The Taylor series for f about x = 1 can be used to represent f(1.2) as an alternating series. Use the first
three nonzero terms of the alternating series to approximate f(1.2).

(d) Show that the approximation found in part (c) is within 0.001 of the exéct value of f(1.2). .

@ 9 -0 w

' ) m!"‘“:a
@- l)) \x-cl = :’eﬁe(:(
V)( l‘ 4 9‘. 7—(5‘(' M() om‘fS

~24 X~ < & fx:«(g | A€, ZO ") C“)"(J 7'?
...‘ <X<3 Z_Q-}——(X-I)“ 0('(/9)\]{’31 Ammgw/c g@”ej

Y —“\\_\L At x= “"’-l)" -
C>f(l.£)zl—§(l.2~,) oy 5, 28 gy Ei) ey

LOY'U@J(’J’ é} A/L;Z/,,e)

[ 00 % Al %V’M"'% Seles remd/ny/;:;%e error L&'W’p"{@m/éz 1ENLE.
J dp fhis Wormrwﬁm 5 the 7(5 Vst mwe’/%e feck: “,07%"" [ /, 3]

lrS‘\L Cm‘dej .}f”m -'9 _()(*'l) ‘24(/ d

"'} = — <0ool




