SAT PREP
Assignment : AP CALCULUS BC TEST (Applications of Integration to Geometry)

Part A. Directions: Answer these questions without using your calculator.

Choose the alternative that gives the area of the region whose boundaries are given

1. The curve of y = x* — 2x* — 3x and the x-axis.

@ 2 e 2 o B
3 6 4

(D) % (E) none of these

2. The total area bounded by the cubic x = y* — y and the line x = 3y is equal to

' ©s o 2
3 3

A) 4 (B) (E) 16

3. The area bounded by y = ¢, y = 2, and the y-axis is equal to

(A) 3-e¢ B) -1 (C) ée+1

(D) 2In2-1 (E) 2In2-3

4. The area enclosed by the ellipse with parametric equations x = 2 cos 0 and
v =3 sin 0 equals

(A) on (B) %J‘C (C) 3rn (D) %TE (E) none of these

5. The area enclosed by one arch of the cycloid with parametric equations
x=0-sin@and y =1 —cos 0 equals
an
2

(A) (B) 3rm (C) 2=n (D) on (E) none of these

6. The area enclosed by the curve y*> = x(1 — x) is given by
1 ;

! re il R
(&) 2 I x+/1 = x dx B) 2 J Nx—xtdx (C) 4 J N x—xtdx
0 0 0
D = (E) 2rm



7.  The figure below shows part of the curve of y = x* and a rectangle with two vertices
at (0, 0) and (¢, 0). What is the ratio of the area of the rectangle to the shaded part of
it above the cubic?

4
-9

(0,0) (c,0)

(A) 3:4 (B) 5:4 (C) 4:3 (D) 3:1 (FN_E N

In questions 8—11 the region whose boundaries are given is rotated about the line indicated.
Choose the alternative that gives the volume of the solid generated.

8. y=x*x=2,andy = 0; about the x-axis.

647
q

81 128~ 32
— (D) (E) —
3 35 5

(A) (B) 8m (O)

9. y=x%x=2,andy = 0; about the y-axis.

16_1'{ 32n (D) 8 (E) 8m

(A) (B) 4n (©) i
5 3

10. The length of the arc of the curve y* = x° cut off by the line x = 4 is
‘4 r I 8 312 I16 312

A) —(0+10 -1 B) —10% -1 C) —{10" -1

(A) 3( ~ ) (B) 27( ) (©) 27( )

16 —
(D) EIO'\:’IO (E) none of these

11. The length of the arc of y = In cos x from x = % tox = % equals

'\;"E + 2

= B) 2 (©) In(1++3-42)
A2 +1

(A) In

In(+/3 +2)

D) 3-2 E d
(D) (E) n(Z+1)



Part B. Directions: Some of the following questions require the use of a graphing
calculator.

12.

13.

14.

The area enclosed by the hypocycloid with parametric equations x = cos® f and
y = sin® f as shown in the above diagram is
o . o
(A) 3 J sin* f cos? t dt (B) 4 J sin’ ¢ dt (C) 4 J sin® f dt
m/2 0 /2
" w2

D) 12 J sin* f cos® t dt (E) none of these

0 5

Suppose the following is a table of ordinates for y = f(x), given that f'is continuous
on|[l,5]:

x | 2 3 4 5

y ‘ 1407 25 om0\ £B035

If a trapezoid sum in used, with n = 4, then the area under the curve, fromx =1 to
x =5, is equal, to two decimal places, to

(A) 6.88 (B) 13.76 (C) 20.30 (D) 25.73 gE) 27.53

The area A enclosed by the four-leaved rose r = cos 20 equals, to three decimal
places,

(A) 0.785 (B W57 (C) 2.071 (D) 3.142 (E) 6.283

15. The area bounded by the small loop of the limagon r = 1 — 2 sin 8 is given by the

definite integral

Fsm3 1 2
(A) [—(1 — 2sin 9)} do
Jmf3 2
3mf2
(B) (1 -2 sin )2 dB
JIm/6

2
(C) (1 —2 sin 0)2 d@
Jnj6
(e T 2 E 1 2
(D) [—(1—251119)} o + J [—(1—251119)} 0
Jo 2 sxi6 |2
/3
(E) (1 -2 sin 0) d®

J0




16.

17.

18.

19.

20.

21.

y=Inx,y=0, x=e; about the line x = e.

(e —x)Inxdx B) =« J (e—e)dy (C) 2m J (e —Inx)dx

"=

(A) TEJ

1

D = J (e —2e*" +e?) dy (E) none of these
0

The curve with parametric equations x = tan 0, y = cos? 0, and the lines x = 0,
x =1, and y = O; about the x-axis.
L rmi4 " rmi4 rmi4

(A) = J cos* 0 do B) =« J cos? 0 sin 6 dO C) = J cos? 0 dO

0 0 0
T ‘il
D) = J cos? 0 db E) = J cos* 0 do
0 0

=t —sint

AW
The length of one arch of the cycloid y=1—cost

equals

S ae— 2 [1—cost
(A) J V1 —cost dt (B) J i
o V2

0

dt (C) J .\.«"2 — 2cost dt
0

e —— = [1—cost
(D) A2 —2cost dt (E) 2 I| dt
0 {}_\ 2

The length of the arc of the parabola 4x = y? cut off by the line x = 2 is given by
the integral

1 : “r2 . .
(A) J Nxt+1dx (B) %J 4+ ¥ dy (C) J A1+ x dx

1 0 1

242 -
(D) J _\;‘4 + y? dy (E) none of these

1]

The length of x =e'cost, y=e'sinffrom f=2to t =3 is equal to

(A) 2ee —1 B) 2 -é) (C) 2 -¢é?)

(D) .ES(CUS 3 +sin3)— e*(cos2 + sin2) (E) none of these

Which one of the following is an improper integral?

" ' dx 2" xdx
v [ o® | o |
) TR o (8 a 1+x° (©) W le=a
= '(“ﬁ"sinxdx = -
(D) | (E) none of these



22. Which one of the following improper integrals diverges?

23.

w [ e [ % © =

e T e o X +1
= dx = dx

D j E J il

) 0 e +2 (&) iz

A sphere of radius r is divided into two parts by a plane at distance h (O0< h <r)
from the center. The volume of the smaller part equals

3
(A) %(zﬁ + h* = 3r’h) (B) ?(3# =h*) (C) imﬁ + L r*h

(D) %(2# +3r*h - 1) (E) none of these



EFRAUVACRRMURAUVUCARAUMUARARUA 4
>

= St N TSN LS =
A Yo A e R o T e B e D o T e B e B @

e o & e e e o e o —
e W o~ v (o B o\ BN o\|





