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Calculus and Advanced Topics Test 2005

1. The area between the curves y = x” —x? and y = x* + x~2 is represented by

2
a) [’ ~2x" —x-2)dx
-1
2
b) (= +2x" +x—2)dx
-1
l 2
¢) f*-2x" - x+2)dv~ f? = 2x* - x+ 2)dx
-1 1
1 2
d) j(—x3+2x2 +x - 2)dx + I—2x2~x+2+x3dx
. -1 1

I '
e) J'(xa ~2x% —x+2dx
-1

2. For what value of k does the graph of f(x) = x* —%xﬁ —2x% + 4hx +~*31~ have a

relative minimum at x = 27
a) k=0
b) k=1
cy k=2
d) k=-1
e) k=2

3. How many ways can the letters EXCELLENT be arranged?
a) 30240
b) 362880
c) 181440
d) 60480
e) 720

2

, X
4, lim—————=
x>0 g% —x—1

a) o
b) 2
c) -
d 0
e) 1



5. The sum §+-1—§~+£+
39 27
a) converges to 6
b) converges to 3
c) diverges
d) convergesto 8
e) convergesto 12

6. _{coszxsinzxdx=
0
a) n/4
b) 0
c) 4/15
4 /8
e) —4/15

5 2
7. Find the following limit: lim[l ww—]

H =¥ n
L
a) 242
N
242
23
-2

©
—
o o 6 o ®



9.

10.

198

12.

1imz(’°""1)2 =

n
3
ne-yo0 i1 n

a) 1/6
b) Y
cy 173
d) 0
e) 1

The volume of the solid generated by revolving the region bounded by the graphs of
the equations y = Jx, y =0, x = 4 about the y-axis is
a) 53=m

b) 5=

c) 1280/3 x
d) 32/5=
e) 128/5n

A machine is rolling a metal cylinder under pressure. The radius of the cylinder is
decreasing at a constant rate of 0.04 inches per second and the volume is 128n cubic
inches. At what rate is the length changing when the radius is 1.5 inches?

a) 59.92 in/sec.

b) 3.034074 in/sec.
c) —3.034074 in/sec.
d) —6.8267 in/sec.

e) —59.92 in/sec.

Find the dimensions of the largest rectangle that can be inscribed in a semicircle of

radius 1.

a) —— and _@fi:_ﬁ
V2 V2
r ¥

b) —— and —

VB

c) r+/2 and r\/I——\/E
¥ 2r

d) — and —

A

e) rv2 and 2r

V2



13. Given x* + y* =25, the value of y"at (-3,-4) is equal to

14,

25

256
~25

a)

b)

o) -17

d
)64

25

9

Ify:[(xﬂ)ﬁ

256

128
- 25

x? +1

b _
i
s

) 3( (x+Dx

xt+1

]2 (x2+l)J;+(x+I)2J;~2x(x+l)J;

(x? +1)°

b) -3(

(x+1)ﬁ]3( 2% 1 1)
X

¥ +1

i1 x+1 2x

2} (x2 + D(Wx + (x+ 1)—2-3/—;)

0 3[ (x+ 1)\/;

d) -3

x4+

x2+1)°

(x+ 1)\/; 4xx

x2+1

x?+1

2| G+ D2xx - (67 + 1)(%\/32 +—)

g
2x

(x+DVx ) (x+1)7 x?



15.

16.

17.

18.

.a)

Rolle’s theorem may not be applied to which function?
a) f(x)=x>-3x+2 on[1,2]
b) f(x)=x*-3x+2 on[0,3]
c) f(x) =|x| on [-1,1]
x? -2x=3

d) f(x)= T on [-1,3]
e) f(x)=+v9-x* on[-22]

If A is a 3x3 matrix and det(A)=6, det(24)™ =
1

2304
1

72
1
24
1
12
1
48

b)

c)

d

€)

Find the area of the region bounded by the graphs of y=x-4 and y* =2x -5 .
a) 20 square units |

b) 339 square units
¢) 16 square units

d) 13—6- square units

25 .
e) 5 square units

How many five letter ‘words’ can be made if the first and last letters must be
vowels and letters may not be repeated?

a) 242,414
b) 242880
¢) 159600
d) 438480
e) 185220



19.

20,

21.

22,

a)
b)
¢)
d)
€)

b)
c)
d)
€)

a)
b)
c)
d)
¢)

anx+Jx+dx+Jx+“.=

¥ x+1

Let u, >0. If ) u, converges, then
n=0

[+9]
> \Ju, converges
=0

i \/Z diverges

n=0

i M converges
n=0 ¥
5 Ju,
n=0 g
none of the above,

diverges

Solve the ODE &5 = € *%
dt  2sinx—t

xe' +t+2sinx=C

e +xt—2cosx=C

te! +x+2sinx=C

e +xt+2cosx=C

e +xt+2sinx=C

\/2+\j2+\/2+\/2+... =

[ NR VI —N VS I o8



23.

24,
g'@)?

25.

Y
Let f(x,y)=4x* ~1-‘y2
0 x4+t =0

2 2
+y 20 C
ey . Which of the following is incorrect?

a) f.(0,00=0

by £,(0,00=0

¢} f(xy) is continuous at (0,0)

d) f(xy) is not continuous at (0,0)
¢) none of the above.

Suppose fis the inverse of g, g(2)=8, /'(2) =8, f'(8) =2and f{2)=3. Whatis

a) 1
b)

c)

a[,_.ool»—-m;_-

d)

Suppose u = g(x) is differentiable at x = 1 and y = f(u) is differentiable at v = g(1). If
y=(f°g)(x) has a horizontal tangent at x=1, which of the following can you

conclude?

a) The tangent to the graph of g at x=1 is horizontal,
b) The tangent to the graph of fat g(1) is horizontal
¢) The tangents to the graph of f at g(1) and g at x=1 are horizontal

~d) The tangent to the graph of f at g(1) or the tangent to the graph of g at x=1 is

horizontal.
¢) None of the above. .



26.

27.

28.

29.

2 3 n
X X X X
fxX)y=l+—+—+—+..+

+ ... 1s the McLaurin series for

203 A (n+1)!

-X

e

X
b) e’
¢) 1+In(l+x)

e’ —1

X

X

e)e—

X

Suppose 7, =1—cos* @, 0<0<m, L,

is the length of #,, r, = 2sin® @, 0<0<m, and

is the length of »,. Which of the following is true?

&) L=51,

b) L, =~2L,

c) L

dy L, =2L,
L

¢)

Find the interval on which y = f(x)= I
0

1
1+t4+21

o (1) 9 (4) @ (=

>di 1s concave up.



AR

a) %

b) La+n?)

c) l—ni2

2 _

d) nznzl

-
31 [2x? - 1ax

a) ; (xm + In(x + \/x—m))+ C

b) é-(xmw In(x + w/_ﬂ))+ C

¢) —z—lﬁ(xm+ln(x+M))+C

d) ?}i(xm “lIn(x + «f:?x‘zfz))Jr c

¢) ZJ_(x\/_MAn(xIM/F))
32. Consider 3" (_1): 2" (>0, k>0). Which of the following must be true?

n=] n
a) If o> 1, the series converges absolutely for k > 1, but converges conditionally
forO0 <k <1.
b) If a <1, the series converges absolutely for k > 1, but converges conditionally for
0<k<l.
¢) If o> 1, the series converges conditionally for k> 1, but diverges for 0 <k <.
d) If o <1, the series converges absolutely for k > 0.
¢) None of the above.



33.

34.

35.

36.

37.

Find the equation of the normal line to the curve defined by the equation
'yt —5=x" —x*+y atthe point (2,-1).

a)33x+4y-62=0 b) 33x—4y-62=0 ¢) 33x+4y+62=0

dd4x+33y+41=0 &) 4x+33y-41=0

2 2n-1
Z 2"

a) 1 b) 2 ¢) 3 d) 4 e) 5

o

2
Ie " dx e
-0

a) m

b) vz
cy w2
d) =

2
T
¢)

2
If f(x)=> (x~a,)", where a,,a,,..q, are constants, the minimum value of f(x)

i=]

occurs when x =

a) 0
b) max {a,,a,,..4a,}
o) a +a,+..+a,

¥
dy a,+a,+..+a,

e) min {qa,,q,,.4q,}

Suppose a, =cosnz. If S, is the sequence of partial sums for Zan ;

n=l

a) S
b) §
c) §
S

S

converges to 0
converges to 1
converges to —1
d)
e)

diverges
, converges to 7.



38.

39.

40.

n’x 0sxs 1
]5
Suppose n=2 and let f,(x) =<2n—n'x 1 < x £~ Which of the following is true?
n "
0 X >
n

1 i
a) [ (x)dx < [fy(x)dx
0 o ’

1 1
b) [y (x)de> [fru(x)ds
0 0

1 1
) [fx)de= [fualxax,
it 0

i 2
d) 2[fy(x)dx= [fr(x)ax
0 0

1 1
&) 1+ [fu(x)de= £, (x)dx
0 0

A balloon is rising vertically above a lake at a constant rate of 1 ft./sec. When the
balloon is 65feet above the ground, a swimmer passes under if travelling along a
straight path at a constant rate of 17ft/sec. How fast is the distance between the
swimmer and the balloon increasing after 3 seconds?

ay 11 ft/sec.
by 12 ft./sec
c) 13 ft/sec
d) 14 ft./sec
e) 15ft/sec

What is the area of the largest isosceles triangle that can be inscribed in a circle of

radius 1?7

7"2

a) ——2""
3«/51"2

4

c) 2r°
2

d) 3«/?

e) 3r’

b)




