AP® CALCULUS AB
2015 SCORING GUIDELINES

Question 6

Consider the curve given by the equation y3 — xy = 2. It can be shown that % = 3 2y .
Yy -x

(a) Write an equation for the line tangent to the curve at the point (-1, 1).

(b) Find the coordinates of all points on the curve at which the line tangent to the curve at that point is vertical.

2

(c) Evaluate Z—;} at the point on the curve where x = -1 and y = 1.
X
dy 1 1
(@) — = =7 [ 1:slope
Dl =y 317 =(-1) 4 2

1 : equation for tangent line

An equation for the tangent line is y = %(x +1)+1.

b) 3’ -x=0= x=3)° 1:sets 3y —x =0
3:4 1:equation in one variable
So, y' —xy=2= )’ - (3y2)(y) =2 = y=-1 1 : coordinates

(1Y —x(-1)=2 = x =3

The tangent line to the curve is vertical at the point (3, —1).

Y\ N P
dzy (3y x)dx y(6ydx 1)

(© S = 5 2 : implicit differentiation
i (35 - =) L dy
4 :4 1 : substitution for ——
3.2 - (=1))- L —1-(6-1-1 1 dx
d*y ( - ))'Z_ P 1 : answer
2 = 2
A |, yy=(-11) (3-17 = (-1)
1
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6. Consider the curve given by the equation y3 — xy = 2. It can be shown that Ey = - 2y 5
y o —-x

(a) Write an equauon for the line tangent to the curve at the point (-1, 1).

S/olge - @ CI I) - _}

302 é) "y
Fomt = @, l)

(b) Find the coordinates of all points on the curve at which the line tangent to the curve at that point is vertical.

V@r%icw’ 44’)19&7;1‘» l'he = SID‘PQ “ndeﬂ"r)Q&
—_:_> Aenommater = 0 = ?UI-X -0
-332: X
Subsidute “X"{or \\ga’ " the eguation of the curve

-éyz.&] =7 *;-3~ 39312

2y>=2
3 ~ e
€)= x-€)=2 Vert:cal fangents c/’: v

-] (-);(';i' at [3/']> i Yz~
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(c) Evaluate ﬂ at the point on the curve where x = —1 and y = 1. po "F </ {

Ql) 3y x=3-e) Y
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6. Consider the curve given by the equation y3 — xy = 2. It can be shown that % = 3—;—
r Yy —-x

(a) Write an equation for the line tangent to the curve at the point (-1, 1).

<,

(b) Find the coordinates of all points on the curve at which the line tangent to the curve at that point is vertical.
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(c) Evaluate %21 at the point on the curve where x = -1 and y = 1.

Ay - gt 3y ) - y[€y8%-))
3y7x)”
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H

B

e " J
5 y-x)

-3 4 - 37
o)\ l@ — s
L32
Unauthorized copying or reuse of GO ON TO THE NEXT PAGE.
any part of this page is illegal. _21 - 5
©2015 The College Board.

Visit the College Board on the Web: www.collegeboard.org.

“IOpI0q SIY) puokaq LM JOU O([



Do not write beyond this border.

6 6 6 6 6 6 6 6 6 6

NO CALCULATOR ALLOWED [of L

6. Consider the curve given by the equation y3 — xy = 2. It can be shown that % = 3+
N =X

< o
(a) Write an equation for the line tangent to the curve at the point (-1, 1).
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(b) Find the coordinates of all points on the curve at which the line tangent to the curve at that point is vertical.
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(c) Evaluate f{ z at the point on the curve where x = =1 and y = 1.
b
ax. - 3N
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AP® CALCULUS AB
2015 SCORING COMMENTARY

Question 6

Overview

In this problem students were given the equation of a curve, y3 —xy = 2, with % = 3 zy . In part (a)
y —X

students had to find an equation for the line tangent to the curve at the point (-1, 1). Students were expected to

use the given % to find the slope of the curve at the point (-1, 1). In part (b) students were asked to find the

coordinates of all points on the curve at which there is a vertical tangent line. These are the points on the curve

where 3 y2 —x =0, but y # 0. Students were expected to solve y3 — xy = 2 with the condition that
2

3y? — x = 0 and report only those pairs (x, y) where y # 0. In part (c) students were asked to evaluate % at
x
the point (-1, 1) on the curve. Students had to use implicit differentiation with % to find an expression for
2
fl—;}, which required use of the chain rule and either the product rule or the quotient rule. The expression can be
x
. . . dy . . d*y
written in terms of x and y or can involve i In either case, students needed to evaluate the expression for o2
X
at (-1 1).
Sample: 6A
Score: 9

The response earned all 9 points.

Sample: 6B
Score: 6

The response earned 6 points: 2 points in part (a), 1 point in part (b), and 3 points in part (c). In part (a) the student’s
work is correct. In part (b) the student considers the equation 3 y2 — x = 0, so the first point was earned. The student

does not present an equation in one variable. In part (c) the student correctly differentiates and substitutes for %, SO

the first 3 points were earned. The student makes an error in computation, so the answer point was not earned.

Sample: 6C
Score: 3

The response earned 3 points: 1 point in part (a), no points in part (b), and 2 points in part (c). In part (a) the student
makes an arithmetic error in computing the slope, so the first point was not earned. The student uses the slope to
present a line that passes through (—1, 1), so the second point was earned. In part (b) the student does not consider

the equation 3 y2 —x = 0. In part (c) the student correctly differentiates %, so the first 2 points were earned.

© 2015 The College Board.
Visit the College Board on the Web: www.collegeboard.org.


https://www.collegeboard.org

	AP® CALCULUS AB 
	2015 SCORING GUIDELINES 
	Question 6 

	2015 SCORING COMMENTARY 
	Question 6 
	Overview 
	Sample: 6A 
	Sample: 6B 
	Sample: 6C 







