1985 AP Calculus BC: Section I

90 Minutes—No Calculator

Notes: (1) In this examination, In x denotes the natural logarithm of x (that is, logarithm to the base e).

(2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers x for which f(x) is a real number.

1.  The area of the region between the graph of y = 4x> +2 and the x-axis from x=1 to x=2 is

(A) 36 (B) 23 (C) 20 (D) 17 (E) 9

2. At what values of x does f(x)= 3x° —5x° +15 have a relative maximum?

(A) —1only (B) 0 only (C) 1Tonly (D) —landlonly (E) —1,0and]1

2 x+1
> '[1 x2+2xdx_

(A) I8-In3  (B) @ ©) Ing D) 3122 ® 3ln§+2

4. A particle moves in the xy-plane so that at any time ¢ its coordinates are x = > —1 and y= -2,

At t =1, its acceleration vector is

(A (0,-1) B) (0,12) ©€) (2,-2) (D) (2,0) (E) (2.8)
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5. Thecurves y= f(x) and y = g(x) shown in the figure above intersect at the point (a ,b) . The

area of the shaded region enclosed by these curves and the line x =—1 is given by
@ [ (S@-g@)de+ [ (£ +g()dx

®) [’ g@adr+ [’ f@)d

© [ (f)-g()dx

D) [°(f()-g(0)dx

(E

N

a
-1

[7 (1 r)] -] g()])dx

6. If f(x)z&, then f'(%j:

A) 2 (B) % ©) 1+§ (D) g_l E) 1-=
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7. Which of the following is equal to

[t
V25— %2 g

(A) arcsing +C (B) arcsinx+C ©) %arcsin % +C

(D) V25-x*+C (E) 2425-x*+C

8. If f is a function such that lim PACIENAC))

=0, which of the following must be true?
x—2 x=2

(A) The limit of f(x) as x approaches 2 does not exist.
(B) f isnotdefinedat x=2.

(C) The derivative of f at x=2 is 0.

(D) f iscontinuous at x=0.

E) f2)=0

9. If xp* +2xy =8, then, at the point (1, 2), ' is

5 4 1
(A) 3 (B) -3 € -1 (D) ) E) 0
. 0 (_1)n+1x2n—1 ’
10. For —1<x<1 1ff(x)=zT, then f'(x)=
n=l1 -

(A) i (_1)n+1 x2n—2

n=1
(B) i(_l)n x2n—2
n=1

0

(C) Z(_1)2nx2n

n=l1

0

D) Y (1"x>"

n=l1

(E) i (_l)n+1 x2n
n=1
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11. iln (Lj =

dx \l-x

1 1 2
A) — B — C) 1-x (D) x-1 (E) (1-x)
I-x x—1
12. J' _odx
(x—D)(x+2)
@) 1m| =Ll ®) Lm|*2|ic (©) l1n|(x—1)(x+2)|+c
3 | x+2 3 | x-1 3

®) (In|x-1])(In|x+2))+C  (E) ln‘ (x—1)(x+2)? ‘+c
13. Let f be the function given by f(x) = x> —3x%. What are all values of ¢ that satisfy the conclusion

of the Mean Value Theorem of differential calculus on the closed interval [0,3]?

(A) O only (B) 2 only (C) 3only (D) Oand3 (E) 2and3
14.  Which of the following series are convergent?

I 1+ Lz +=t.t Lz +
2 n
. 1+ 1 + 1 +...+—+
n
n+l
111 l—l+i— D +..
3 32 3}’1—1

(A) Tonly (B) IIonly (C) TandIlllonly (D) HandIllonly (E) L II, and III
15. If the velocity of a particle moving along the x-axis is v(t) =2t —4 and if at =0 its position is 4,

then at any time ¢ its position x(¢) is

(A) 2 -4 (B) *-4-4 (C) *—-4t+4 (D) 2°-4 (B) 22 —-4t+4
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16. Which of the following functions shows that the statement “If a function is continuous at x =0,
then it is differentiable at x =0 is false?
_4 1 1 4
A f@=x3 B fW=x3 (O fW=x @O [f@W=x> E [f()=x
17. 1f f(x)= xln(xz), then f'(x)=
(A) ln(x2)+1 (B) ln(x2)+ 2 (C) ln(x2 ) LI iz ® L
X X X
18. I sin (2x+3)dx =
(A) —2cos(2x+3)+C (B) —cos(2x+3)+C (@) —%cos(2x+3)+C
1
(D) Ecos(2x+3)+C (E) cos(2x+3)+C
19. If f and g are twice differentiable functions such that g(x)=e¢’/™® and g"(x) = h(x)e’ ¥,
then A(x) =
! " ! ” 2 ! " 2
A) f[(x)+f(x) B) ['()+(S"(x) ©) (f'()+["(x))
’ 2 14 ! 14
(D) (S'(®)) +f"(x) E) 2/ (0)+/"(x)
| I
I
| |
| |
I |
I |
| |
| |
x 2 2 \_/ x=17
20. The graph of y = f(x) on the closed interval [2,7] is shown above. How many points of
inflection does this graph have on this interval?
(A) One (B) Two (C) Three (D) Four (E) Five
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21, If j F(x)sinxdx =— f(x)cosx+ j 3x2 cosxdx, then f(x) could be
(A) 3x? B) C) -x° (D) sinx (E) cosx
22. The area of a circular region is increasing at a rate of 96m square meters per second. When the area
of the region is 64n square meters, how fast, in meters per second, is the radius of the region
increasing?
(A) 6 (B) 8 C) 16 (D) 43 (E) 1243
1+h 5
I 1 X~ +8dx
23. lim is
h—0 h
(A) 0 (B) 1 (C) 3 (D) 242 (E) nonexistent
24. The area of the region enclosed by the polar curve r = sin(26) for 0<96 Sg is
1 T T
A) 0 B) — O 1 D) — E) —
(A) (B) 5 (©) (D) 2 (E) 1
25. A particle moves along the x-axis so that at any time ¢ its position is given by x(¢) = te' . For what
values of 7 is the particle at rest?
1 1
(A) No values (B) 0 only © > only (D) 1 only (E) Oand >
T . . X dy .
26. For 0<x<—, if y=(sinx)", then — is
2 dx
(A) xIn(sinx) (B) (sinx)"cotx (C) x(sin x)x_1 (cosx)
(D) (sinx)"(xcosx+sinx) (E) (sinx)” (xcotx +In(sin x))
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_ )
//f
b

<

0l a

If f is the continuous, strictly increasing function on the interval a < x <5 as shown above, which
of the following must be true?

Lo ” Fx)dx < f(b)b-a)
i ” f)dx> f(@)b-a)

b
I1I. j f(x)dx= f(c)(b—a) for some number c such that a <c <b
a

(A) Tonly (B) Tonly (C) I only (D) Tand III only (E) LII and III
28. An antiderivative of f(x)=e"" is
€x+ex X X X X
(A) (B) (1+eX)ex+e (C) &' (D) et (E) &°
I+e
of+-4)
sin| x——
29. lim ——= is
x—)E x—E
4 4
(A) 0 B) — c = (D) 1 (E) nonexistent

NG

AN

If x=£—¢ and y=4/3t+1, thenﬂ atr=11s

30.
dx
1 3 3 8
A = B) - (©) 2 D) < (E) 8
. & (x-1)
31. What are all values of x for which the series Z— converges?
n=1

(A) -1<x<l1 (B) -1<x<1 (C) O0<x<2 (D) 0<x<2 (E) 0Zx<L2
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An equation of the line normal to the graph of y = x> +3x% +7x—1 at the point where x =—1 is

(A) 4x+y=-10 (B) x—-4y=23 (C) 4x-y=2 (D) x+4y=25 (E) x+4y=-25

33. If % =-2y and if y = | when ¢ = 0, what is the value of # for which y = % ?
In2 1 In2 2
A) — B) —— ) — D) — E) In2
(A) 5 (B) 1 (©) 5 (D) 5 (E)
34. Which of the following gives the area of the surface generated by revolving about the y-axis the arc

ofxzy3 fromy=0toy=1?

&) 2] ) 1492 ay
(B) 2nj;y3w dy
© 2rf, 1437 &
©) 2rf ) 3f1+95" v
B) 2], o1+ v

35.

2

The region in the first quadrant between the x-axis and the graph of y =6x—x~ is rotated around

the y-axis. The volume of the resulting solid of revolution is given by
(A) j06 (63 -x? )2 dx

(B) j(f 2rx(6x- 27 ) dx

©) j(f e(6x - )2 dx

(D) j(f n(s+\/ﬂ)2 dy

(E) jj n(3+\/ﬂ)2 dy
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13
36. j_lx—zdxls

(A) -6 B) -3 <) 0 (D) 6 (E) nonexistent

: . d “x
37. The general solution for the equation d_y +y=xe " is
X

2 2

(A) y="-e+Ce™ (B) y="—e +e " +C ©) y=—e+-C
2 2 I+x
(D) y=xe*+Ce” (B) y=Ce'+Cxe™
1
38, lim (1+5€")7 is
X—>0
(A) 0 B) 1 ©) e (D) e (E) nonexistent

39. The base of a solid is the region enclosed by the graph of y =e ", the coordinate axes, and the line

x =3. If all plane cross sections perpendicular to the x-axis are squares, then its volume is

1—6_6 1
(A) | : ) B) e ©) e D) e’ (B) 1-e”
4 x )
(3]
40. If the substitution u =§ is made, the integral dx =
X
2
21— u 41- u 21— u
@ du ®) [, ——du © | du
2 1-4? 4 1-u?
® | du B) [, ——du
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3

41. What is the length of the arc of y = %xQ from x =0 to x = 3?
8 14 16
A < B) 4 © — O — E) 7
3 3 3
42. The coefficient of x° in the Taylor series for &> about x =0 s
1 1 1 3 9
A) — B) — c) - D) — E)y =
(A) 6 (B) 3 (©) 5 D) (E) 5
43. Let f be a function that is continuous on the closed interval [—2, 3] such that f'(0) does not exist,

f'(2)=0, and f"(x)<0 for all x except x = 0. Which of the following could be the graph of f?

(A) ¥ (B) y (©) v (D) ¥ (E) ¥
x x 2 T R T 25 -2 2 3
-2 23 =2 23

44,

At each point (x, y) on a certain curve, the slope of the curve is 3x? v . If the curve contains the

point (0,8), then its equation is

(A) y=8 (B) y=x>+8 C) y=c° +7

(D) y=In(x+1)+8 (E) »*=x>+8

45.

n—o n n n n

(1Y (2Y 3n )
If n 1s a positive integer, then lim — [—j +[—j +...+(—] can be expressed as

| (1) 301
(A) _[Ox—zdx (B) 3 jo(;j dx © O(EJ dx
(D) jsxzdx (E) 3jo3x2dx
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1985 Answer Key

1985 AB 1985 BC
1. D 24.D 1. D 24.D
2. E 25.E 2. A 25.C
3. A 26.E 3. B 26.E
4. C 27.D 4. D 27.E
5. D 28.C 5. D 28.E
6. C 29.D 6. E 29.D
7. E 30.B 7. A 30.B
& B 31.C 8. C 31.D
9. D 32.D 9. B 32.E
10.D 33.B 10. A 33.C
11.B 34.A 11. A 34. A
12.C 35.D 12. A 35.B
13. A 36.B 13.B 36.E
14.D 37.D 14. C 37. A
15.C 38.C 15.C 38.C
16.B 39.E 16.C 39. A
17.C 40.D 17.B 40. A
18.C 41.E 18.C 41.C
19.B 42.C 19.D 42.E
20. A 43.B 20. C 43. E
21.B 44. A 21.B 44. A
22.A 45. A 22. A 45.D
23.B 23.C
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2 3 4 2
. D j0(4x +2)dv=(* +20| =(16+4)-(1+2)=17

2. A flx)= 15x* —15x% =15x2 ()c2 -1)= 15x* (x—D)(x+1), changes sign from positive to
negative only at x =—1. So f has a relative maximum at x =—1 only.

_[2 x+1 __J« 2x+2 dx lln‘x2+2x‘

:%(1n8—1n3)

1

1?2 40x x2 +2x

2 dx d’x 4 A3 dy_ 3 0 d’y 2
4. D )= -1=>L=2rand L2122 y()=t* -2 > L =4 6% and LL =122 —12¢
dt dr? dt dr*
2 2
a(t)= d;‘,d— = (2, 1262 —12¢) = a(1) = (2,0)
d*’ di

X, a
5. D Area= Ix (top curve — bottom curve) dx, x| < x,; Area = I 1(f()c) —g(x))dx
1 _

T
2 —_—
X , tan x —xsec” x | T T
6. E f(x)=—,f(x)=—2,f[—]=4—=1-—
tan x

tan”~ x

I%du=sin (—j I\/idx—sml(zjjtc

8. C Ilim J=7@) _ f'(2) so the derivative of f at x=2 is 0.

x—2 X —

9. B  Take the derivative of each side of the equation with respect to x.
2xyy’ +y% +2xy'+2y =0, substitute the point (1,2)

(D(@)y' +2% +(2)(1)y' +(2)(2)=0=> y = _g

10. A Take the derivative of the general term with respect to x: Z:(—l)"+1 X2
n=1
. A L[ :i(—ln(l—x))z— Bl
dx 1-x dx I-x) 1-x
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12. A Use partial fractions to rewrite v as l(L_ 1 j
(x—l)(x+2) 3\x-1 x+2
1 1 1 1 1 1, | x-1
——dx=—| | ——— dx=—(In|x—-1|-1 2()+C==1 C
j(x—l)(x+2) ) 3j(x—1 x+2j o= (It =tnf s 2]+ €= ol

13. B f(0)=0, f(3)=0, f'(x)= 3x% —6x; by the Mean Value Theorem,
(¢ =w= 0 for ce(0,3).

So, 0=3¢* —6¢ = 3¢(c— 2) . The only value in the open interval is 2.

14. C 1. convergent: p-series with p=2>1
II. divergent: Harmonic series which is known to diverge

o 1
II1. convergent: Geometric with | r | = 3 <1

t

15. C x(t)=4+j(;(2w—4)dw=4+(w2—4w) =442 4t =1 —4t+4
0
or, x(t)=1> =4t +C, x(0)=4= C =4 so,x(t)=1>—4t+4

1 2
16. C For f(x) = x3 we have continuity at x =0, however, f’(x) = %x 3 is not defined at x=0.

d , >

—(x7) 2

17. B f'(x)=(1)-1n(x2)+x-dx—2=1n(x2)+2i2=1n(x2)+2
X X

18. C jsin(2x+3) dx =% j sin(2x +3) (2dx) :—%cos(2x+3)+C

19. D gx)=¢/Y, g(x)=e/M . f1(x), g"(x) =/ f1(x)+ f1(x)- /D f1()
g'(0)=e O£+ (1007 )) = e’ = h = 1160 +( 100

20. C  Look for concavity changes, there are 3.
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21. B Use the technique of antiderivatives by parts:
u=f(x) dv =sin x dx

du= f'(x)dx V=—cosx
_[f(x) sinxdx =—f(x)cosx+ J.f’(x) cosxdx and we are given that
j F(x)sinxdx=—f(x)cosx+ j 3x2cosxdx = f1(x)=3x> = f(x)=x

22. A A=nr’, A=64r when r=8. Take the derivative with respect to ¢.

A o I 96n—2n(8). I I g
dt dt dt dt

1+h 5
L x> +8dx

23. C lim = lim
h—0 h h—0

=F'(1) where F'(x)=+x"+8. F'(1)=3

1+h 5
| . L (R,
Alternate solution by L’Hopital’s Rule: lim = lim " =9=3

h—0 h h—0

F(l+h)—-F(1)
h

%

0

T

24. D Area:lj%sinz(ze)dezlj%1(1—cos4e)de=l(e—lsin4ej
270 2J0 2 47 4

25. C  Atrestwhen v()=0. v(t)=e 2 —2te* =72 (1-2¢), v(£)=0 at ¢ =% only.

26. E  Apply the log function, simplify, and differentiate. Iny =1In(sinx)" =xIn(sinx)

!
. cos X
L:In(smx)+x- :
y sin x

= y'=y(In(sinx)+x-cotx) = (sinx)" (In(sinx)+ x-cot x)

27. E  Each of the right-hand sides represent the area of a rectangle with base length (b—a).
I. Area under the curve is less than the area of the rectangle with height f(b).
II. Area under the curve is more than the area of the rectangle with height f(a).
III. Area under the curve is the same as the area of the rectangle with height f(c), a<c<b.
Note that this is the Mean Value Theorem for Integrals.

28. E Iex+exdx = _[eex (e*dx) . This is of the form .[e”du, u=e*,so je“exdx —¢¢ 1+ C
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. T
sin| x—— ,
( 4)_1. sint

29, Let x—~=¢. lim— "2 =lim>" =]
4 P x_E t—0 ¢
4 4
)7 3 3
30. Att=1, Do d _ Nyl | _ 4 3
dx @ 32 -1 |e=1 3-1 8
dt
31. The center is x =1, so only C, D, or E are possible. Check the endpoints.
© (-1)" o
At x=0: Z— converges by alternating series test.
n=l 1
At x=2: Zl which is the harmonic series and known to diverge.
n=1"
32. y(=)=-6, y'(-1)= 3xt+6x+7 = 4, the slope of the normal is —% and an equation
x=—1
for the normal is y+6 = —%(x+1) =>x+4y=-25.
33. This is the differential equation for exponential growth.
_ o 1 1 1 1 1
—p(0)e X =, —=¢?; 2=In|= |=>t=——In| = |==In2
y=x0) 2 2 2 \2) 2
34. This topic is no longer part of the AP Course Description. Z 2np As where p=x = y3
, 2
1 1 f 2 1
Surface Area =J. 2aty3 1+[ﬁj dy = I 21ty3 1+(3y2) dy = 275.[ y3 \/1+9y4 dy
0 dy 0 0
35. Use shells (which is no longer part of the AP Course Description)
z2nrhAx wherer=xand h=y = 6x — x*
6
Volume = 27:J. x(6x —x? ) dx
0
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1 1
36. E j idx 2 —dx 2 lim izdx =2 lim 2| which does not exist.
-1 x L0t L x L—>0" Xx|L
37. A This topic is no longer part of the AP Course Description. y =y, +y, where y, = ce” ™ is
the solution to the homogeneous equation %-‘r y=0and y, = (sz + Bx)e_x is a particular
X
solution to the given differential equation. Substitute y,, into the differential equation to
determine the values of 4 and B. The answer is 4 = %, B=0.
| [/ ( )y 1 In(1-+5¢") s
In(1+5¢° |/~ im In{1+5¢" |~ im im -
38. C lim (1+5€x )A = lim en( e ) = x> =er® X =egrltSe —¢
X—>0 X—>0
: 2 —x 3 ox 1 502 1 -6
39. A Square cross sections: Zy Ax wherey=e " . V = .[0 e T dx= —Ee = —(1 —e )
0
40. A u=§, du=—dx; whenx=2, u=1land whenx=4, u=2
2
1- x)
4 2
[ 2 =[P = [P g
2 X L 2u u
41. C , L= j 1+ (') dx= j \/1+xdx——(1+ )3/2 (43/2 ?)= 23-1)=12
3 3
2 .3 2 3
3 3
42. E  Since ¢ =1+u+—+2 4., then &* —1+3x+( ©) +ﬂ+
2! 3l 2! 3!
39
The coefficient we want is 3 = 5
43, E  Graphs A and B contradict " < 0. Graph C contradicts f'(0) does not exist. Graph D
contradicts continuity on the interval [-2,3]. Graph E meets all given conditions.
dy 2 dy 2 3 X X
44. A d—:3x y > —=3x"dx = ln|y|:x +K; y=Ce" andy(0)=8so0,y=_8e
X y
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. : : 1
45. D  The expression is a Riemann sum with Ax =— and f(x)= X2,

) ) 123 3
The evaluation points are: —,—,—,---,_n

nnn n

3
Thus the right Riemann sum is for x =0 to x = 3. The limit is equal to _[ x? dx.
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