: Finding the Errors in Student Work
Given the following AP Free-Response Question, view the students’ work and determine where
the students made any errors, if any.
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6. Let fbe the function defined by f(x) = cos{2x} +. G

Let g be n differentiable functon. The 1able above gives valuies of g and s derivative g7 at selected values
of x,

Lei &k be the function whose graph, consisting of five fine segments, is shown in the figure sbove,
{a} Fira the slope of the line tangentto the graph of fat x = &,

(by Let & be the function defined by &x) = h{F{x)). Find K'(x).

(e} Let m be the function defined by m(x) = g{—2x) « h{x). Find m'(2).



Work for Student 1
(a} Wind the slope of the Hoe ’gmgen;t {o the graph of fat % = .
Hxy=eon@) r
L) = =2 nin (20 m@ t"‘”“*‘
£y = 2 Mn(2T) +{om) X

) = <2003 (-
Py =0 1) = - .

(b Leth be the fanction defined by k(x) = A{f (). Find )
kiys ) S W{W o3
1K) = W (4 68) F10 | $hiy = 1 +1° =14 2*
()= nif i) 40
k! ()= (@)
kf’:’fﬁ =50

Baw

() Tt m be the function defined by m{x) = p(~2x) « A{x). Find m'(2}

m{x) = g 233 hl ()
MG =20, (2Y-hix) + hleyat2)
m L= Mz%{ ) - hi2)* h 2)- %W}

m'(2)= “Z{}ij«% (3):5

' M»«-ﬁ
m'(2)= -;5«%» el
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Work for Student 2

(s) Find the slope of the line tangent to the graph of f 4t ¥ = 5.
; o L Eink,
D ;f’ﬁiﬁ 2-1%wmap) v € Ty

\C (T) = vzwmw ﬁw oy (Y
o Pl e

£ <[

(6, L k b th fometon defined by k() = () ind k(r),
k0D = hﬁ_ﬁj}};f Y
(\1&/ fﬂ W' (00 £ (T“\\)

/-f""“"“‘”

{¢) Let m be the function defined by m{x} = g(~2x) » hx). Find n'(2].

%*tg:» L= (-2) N

’Mif‘i‘) : 3f {..,hi”} wl L\ i{ “‘Zr\)
(23 2 0 -1)
wiys 2. -t

@f {'z‘; :ff?:}

i



Work for Student 3

-('a;j'“Finﬁ. tiiE‘siUpB‘tif‘ theline tarigent 16 thé graph of fatx=r.

TR )

C ') = =agin(@x) + 3 P

{en{ oy
CHEY= = arswER R T
- ‘ﬁ(‘:ﬁ“‘ “Q N0

=
() Let k be the function defined by k(x) = h(f(x)). Find k’(x).
Y= (FRNEK)

\{L—ﬁﬂ\\( ‘?\\ -hﬂ «
=W (e 2mde® )

=~h j—)f'f’"\f%,

(¢) .Lat m be the Tunction defined by m(x) = g 3 Eid
the d dby}(())vca ’th(_f {i\b& %_zﬂ)q[@
W2 G ) e n = )N

R Te TR



AP Multiple-Choice Exponential & Logarithmic Functions

(Y 4 K f(x)=7x-3+1nx, then F/(1) =
| (A) 4 ®B) S5 © 6 D) 7 E) 8

i (4 +7) ~1n(4)

8. h—0 h

is

@o @ % © 1 ) e (B} monexisient

O 13. If f(x) = x* + 2x, then de-(f(lnx)) =

2ina 2 ' .
(A) n+ B) 2xlnx+2x ©) 2lnx+2 D) 21nx+% E) 2+2
¥ . ; i

10, 1f flx) = P17, then F/(x) ="

(212)

(A) ze(?-/x)lnx B) e(zfx) (C) ¢ D) _x_zze(z/x) ) —2x2eF2/x)

@
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Products, Quotients, and Composite Functions

a) For each of the functions f(x) given below, decide whether the function is a product, a quotient, or a composition
of simpler functions, and then complete the second and third columns of the table. '

Example: f{x)= X’ secx

Check cne:
M Product: u{x)-v(x)

u(x)

v(x)

O Quotient:

O Composition: u(v(x))

u(x)=x*

v(X)=secx

1. f(x)=cos(inx)
Check one:
O Product: u{x}-v{x)

u{x)

'O Quotient; —=L
v

(x)

O Composition: u(v{x))

u(x)=

2. f(x)=tan"‘(J§)
Check one:
O Product: w(x)-v{x)

O Quotient: y—(—x—)

v(x)

O Composition: u(v(x))

_ sinx
1+ sinx

3.

Check one:

O Product; ulx)-vix)

u(x)

3 Quotient: ——=
v{x)

O Composition: u(v({x))

u(x) =

v(x)=

4.  f(x)=e"cscx
Check one:

0O Product: u(x) v(x)

u(x)

¥ Quotient: ———
v(x)

O Composition: u{v(x))
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5. f(x)=e""*

Check one:

w{x)

1 Quotientt ——=

v(x)

O Product: u(x}-v(x)

O Composition: u{v(x))

3)(

6. f{xX)=
(x) 3+ x

Check one:

u{x)

v{x)

O Product: u{X)-v(x)
O Quotient; ——

O Composition: t(v(x))

7. f(x)=¥xInx

Check one:

u(x)

O Quotient: ——=

v(x)

O Product: u(x) v(Xx)

O Composition: u(v(x))

v(x)

b) Find f*(x) for problems #1,2,5,and 7.
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N ECALCULATOR ALLOWED

beyond tis border:
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Do ot

6. Consjder the curve given by the equation j* — xy =

{2) Writean equatmn for 1113 lme tangent {o the curve at the point {—I, 1.

[

2. T can be shown thaf % =

Y
39 %

p——

(bY Fing the coordinates of 21l polats on the curve #t which the fine tangént to the curve at that point {s vertical.

[

1opi0g sglgngq:g; LIa 30T 9¢f

- - e e, T - e e = o e = TR . ‘
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NO CALCULATOR ALLGWED

_ Ponot \f!fQj!g‘znd this border,

\____,"‘J

{c) Evalua‘tec-i% at the poinit on the curve whert x =i and y=1.

Unauthorized sopying or rese of
ary par{ of this psge is Hizgal,

GO ON TO THE NEXT PAGE,
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AP Multiple-Choice Inverse Functions & Inverse Trigonometric Functions

i

26. What is the slope of the line tangent to the curve y = arctan(4x) at the point at which x = = ?

o

w2 ®; -©0 o-1 @®-=

27. Let f be the function defined by f(x) = 4 x If glx) = f‘l(x) and g(2) = 1, what is the value of g(2) ?

(A) Tls' (B) —j; (&) % (D) 4 (E) 13

20. Let £(x) = (2x +1)° andlet g be the inverse function of f. Given that 7(0) = 1, what is the value of g’(1)?
1

®) 5

2 1 )
(A) 57 (®) 57 D) z E) 6

28. Let f be-a differentiable function such that f(3) =15, F(6) =3, f(3) = =%,
is differentiable and g(x) = ™' (x) for all x. What is the value of g’(3)?

1
(A -3
®) -3

1
© <

1
® 3

(B) "The value of g’(3) cannot be determined from the information given.

and f’(6) = -2. The function g

f
|
)



