AP CALCULUS BC MIDTERM REVIEW

NO CALCULATORS:

7 +6x-3 de%ree. on an > de%vce. on betom

1. Find lim

on Tx249
A 1 B) 0 C) —w D) w |
. . : I . x* +9x+20 : o
2. Find the points of discontinuity of the function y = —————. For each discontinuity |dent|f§the type
¢ discontinuit (X+ X+ D) X" —25 X=5 V.A  (wf.discd )
of discontinuity. (x“_ SB(X" 5) X=-5 Ho\e_ (rmoq‘bk JQSC-
A. Removable discontinuity at x =7 Removable discontinuity at x =-5
Removable discontinuity at x = -7 Infinite discontinuity at x =5
C. Removable discontinuity at x =-5 D. Oscillating discontinuity at x=5
Infinite discontinuity at x=7 Removable discontinuity at x =-5

y's ¢ x3421%%- ¢ -24

. . 1
3. Find y"ify=2x*+7x®-=x*-24x-14.
y 2 y"= 24X*342x -
y":24x2+42x—1 B) y"=24x*+42x—24 C) y"=8x*+21x-1 D) y"=8x*+21x-24

4. Suppose u and v are differentiable at x=6, and that u(6)=5,v(6) =-2,u’'(6) =-8, and v'(6)=9.
Find I (%) atx=6. Need some spac, ok omd!
XV

n -2 B) 2 ) —— p) 2
; 4 29 9

9
5. Find % if y = (3x+5)°. td‘: ?(3X+5):'- g = 24 (3x+9)
X

A) Y_ 24(3x+5)’ B) Y_ 24(3x +5)° C) Y_ 8(3x+5)’ D) Y_ 24x" (3x +5)
dx dx dx dx

‘ [

6. Find 2L if y=tan*(3 =_I_____3_ > 2
. Find — if y=tan (3%). (J I+ (310% 14 9%

o &1 g __3 o W__3 oy W __3
dx 1+9x° dx 1+9x? , dx 1+9x° dx 1+9x°
dy _ -8% -—5xn3 L4 --5n3
7. Find 2 if y=3"". |m[- In(37%%) |V\\[ Y dx
A Y15 B) ¥ _35n() LC) Y 5e35n(3) D) ¥ _1551n()
dx dx dx dx

.

dy - ~s5yM3 = —5.9 7 |u3

Q



Fa3=-12  Feer=-%3 -¥3+12 . _25

8. If f(x)=-3x*+2x+9is continuous on [3,6]and differentiable on (3,6), then, according to the Mean

Value Theorem, there is at least one point c in (3,6) at which

A) f'(c)=-6 B) f(c)=-6 C) f(c)=-25 D) f'(c)=-25

9. Find the function whose derivative is f'(x) =6x+2 and whose graph passes through the point

P0-12). FX)= 3X*42X4C  F(o)=C=~12 Fexn) = 3x%2x-12

A) f(x)=6 B) f(x)=3x"+2x C) f(x)=6x-12 D) f(x)=3x"+2x-12

1
10. Find the linearization L(x) of f(x)=-2x*>-5x+17 atx=-2. ‘-“(x):-q x-S F(—2)33

A) L(xX)=x-2 ‘B) L()Q:3x+25] C) L(x)=3x+17 D) L(x) =3x+19
-1z 3(X+2) Y=3X+6+18 Y=3%+2s Fc_z):’q

11. Express HIPiHmOZ(4c§ +3c; —7)Ax, as a definite integral on the interval [4,6] .
B

6 6 6 4
A) [@2x*+6x-T)dx | B) [(4x*+3x*~7)dx C) [(@2x*+6x)dx D) [(4x*+3x*~7)dx
4 4 4 6

3x
12. Use the Fundamental Theorem of Calculus with the chain rule to find % if y= I(?—?t)dt .
X 4

G ewnd, Jo shew some work !

A) ﬂ=—63x B) ﬂ=21—63x (03] ﬂ=21—21x D) ﬂ=7—7x
dx dx d dx

X

13. Evaluate the integral Tx3 In xdx . N&A st' Di IMAI
1

N

A) §In3—4 B) 27In3—§ )] ﬂIn3+9 D) ﬂIn3—5
4 3 4 4

14. Which of the following integrals gives the length of the curve y =cos 2>£ from x=0to x=5? , 2
Yy =-23\n(20 YH2=4 SN ()
5

5 5 5
A) J.\/l+2c052xdx B) .[\/1—4c0522xdx C) I\/1+4sin22xdx D) I\/1+25in2xdx
0 0 0 0

15. Evaluate the integral J.Zsecttantdt. =2 sec.'l: +C

A) sec’t+C 'B) 2sect+C C) sect+C D) 2tan’t+C

16. Let f(x)=x"+ax’. What is the value of a if f has a local minimum at x=—67?

A) a=—72I B) a=0 C) a=-216 D) a=72
' \

F(x): le5+2ax =0 P (-¢)= -864-124=0

£ 0= 12Xx%+26.5>0 A=-72




=lmizxy dv=d
W > * yhn-jdx
17. Evaluate the integral Jln(3x)dx d\hﬁ -‘;-' A‘X. V=X XlV\(%X) =, ¥ el

A) xIn3x-x+C B) i+C C) 3i+C D) 3xIn3x-3x+C
X X

18. For which of the following differential equations will a slope field show nothing but negative slopes

in the fourth quadrant? x>0
:——J Y<O

dy x dy dy 'y dy >
7<dx y )dx T ) dx  x° ) ax

19. (calculator OK on this one) Use Euler’'s Method with Ax=0.1, %: 2x—y and y=0 when x=1
X

to find the value of y when x=1.3.

B) 0.2 C) 0.4 D) 0.8

_ 2
dx Y 0
2x P X2 ) x2y2 Y“'
Ay B) e C) x%y D) ; +1

21. (calculator OK on this one) The logistic differential equation z—I::O.O4P(90— P) describes the

growth of a population P, where t is measured in years. Find the rate at which the population is
growing when it is growing the fastest.

B) 90 C) 45 D) .04

CALCULATORS OK: wor o ovd, need space!

22. A tanker is spilling oil into the water resulting in an oil slick that is close to circular. At the time
that the slick’s diameter is growing at the rate of 7m/sec, the diameter is 200 meters. At what rate
is the area of the oil slick increasing?

] L —
A) 700.000 m*/sec  B) 4398.230 m®/sec C) 314.159 m?/sec [_D) 2199.115 m?/sec

23. Use LRAM, to compute the area under the curve described by y =-2x+9 over the interval 0<x<2.

lA) 15 B) -15 C) 4.5 4 D) 175

24. Find the average value of the function y =—x*+4x+14over the interval [2,6] ) z,‘ {-X"-l‘l"(‘l"‘” JX

A) —12.67 B) 26.67 C) 50.67

25. The function v(t) =16t* -5t is the velocity in m/sec of a particle moving along the x-axis, where t

is measured in seconds. Use analytic methods to find the particle’s displacement for 0<t<7.
Round your answer to the nearest 1 m.

A) 5243 m I B) 1707 m C) 219 m D) 2662 m

Svie)de
(/]




26. Let f(x)=x>+3x*+5x-30 and let g be the inverse function of f. What is the value of g’(0)?

1 1 1
A — B) — C) - D) 5
) "2 ) % ) 5 0 )
2
2 xt =25
27. Find the area of the region enclosed by y =|x’-25/ and y =X?+ 25. 2 J 3 +25- |x 'J)(
o
n 2 B) 20 C) 1000 D) 0
3 3 ‘ 3

28. A cup of coffee with temperature 104° F is placed in a freezer with temperature 0°F.
After 6 minutes, the temperature of the coffee is 63.2°F. When will its temperature be 20°F ?
Round your answer to the nearest minute.

A) 21 minutes after being placed in the freezer B) 24 minutes after being placed in the freezer

C) 20 minutes after being placed in the freezer D) 14 minutes after being placed in the freezer

29. The solid lies between planes perpendicular to the x-axis at Xx=—-2 and x=2. The cross sections
perpendicular to the x-axis between these planes are squares whose bases run from the semicircle

y=—/4—-X%* tothe semicircle y=+/4—x*. Find the volume of the solid.
64 [o, 128 44 88

A)? B)? C)? D)?

Cmss Sechions
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2 2 e
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OPEN ENDED REVIEW: Answers ek ond )

1. Let f be the function defined by f (x) = (x*+1)e ™ for —4<x<4.

a) For what value of x does f reach its absolute maximum. Justify your answer.

b) Find the x-coordinates of all points of inflection of f. Justify your answer.

c) Sketch the graph.

2. A particle moves along the x-axis with an acceleration given by a(t) = cost fort > 0.
At t =0, the velocity, v(t), of the particle is 2 and the position x(t) is 5.

a) Write an expression for the velocity, v(t) of the particle.
b) Write an expression for the position x(t).

c) For what values of t is the particle moving right? Justify your answer.

d) Find the total distance traveled by the particle from t=0 to tzg.

3. Let R be the region enclosed by the graphs of y=¢e* , y=x, and the lines x=0 and x=4.

a) Find the area of region R.
b) Find the volume of the solid generated when R is revolved about the x-axis.

c) Set up an integral expression in terms of a single variable for the volume of the solid
generated when R is revolved about the y-axis and then find the volume.



4. Suppose u and v are differentiable at x=6, and that u(6)=5,v(6)=-2,4'(6)=-8, and +'(6)=9.
Find < () atx=6.
dx v

A -2 B) ° C) -~ D) %
~ w.dv
do .v- W Qv ~%(-2)-5( _ 16-45 _ _29

d d dx 1 =2
(-2)%

—

4 4

V2

Ix
12. Use the Fundamental Theorem of Calculus with the chain rule to find % if y= I (7-"Tt)dt .

4

A) L B) @:21—6;\ C) LASSIIR D) & _q
dx e e y
3x |

'E S (7i38) dt = (83X =6(9)  whe Goa=3-3X
Yy

dy . d [é(ax)] RENACAE: 3(7-?(3x)>-= 21 -63%
dx  dX

3
13. Evaluate the integral Ix" In xcx .
1

A) ?hﬂ—:l B) zvms—zg_” C) ﬁhmg ID) %ms-s )

Ydx = xinx x4

—a | 16

stlvxxdx = "qi“x ] {;S
w=nx dv=x>dx 3
t -)‘?. dx V= '_X; 5

]

u 6 16
= 81]n3 -5



22. A tanker is spilling oil into the water resulting in an oil slick that is close to circular. At the time
that the slick’s diameter is growing at the rate of 7m/sec, the diameter is 200 meters. At what rate
is the area of the oil slick increasing?

A) 700.000 m*/sec  B) 4398230 m’/sec  C) 314.159 m/sec ID) 2199.115 nr* /sec
2
dd - Imfeee whow d= 200w A=T(2)
at A I ‘1{[_ e

dA 74 dd
dt 2 dt

A | T (200) ()= 0T Mfsec
dt 2

26. Let f(x)=x +3x" +5x-30 and let g be the inverse function of £ What is the value of g'(0)?

A) —— B) — C)

! D) 5
29 29 5

fex= X 43x24+5%-3020 Fe2)= B+3(4)+5(2)-36=0
| Fx)z 3034 ¢x 5

|

- -1

%(0)- ———' < /29 F'(z‘),_. 1241243 =29
Ft2)

28. A cup of coffee with temperature 104°F is placed in a freezer with temperature 0°F.

After 6 minutes, the temperature of the coffee is 63.2°F. When will its temperature be 20°F ?
Round your answer to the nearest minute.

A) 21 minutes after being placed in the freezer B) 24 minutes after being placed in the freezer

p—

) C) 20 minutes after being placed in the freezer D) 14 minutes after being placed in the freezer

Tozl04"F
Ts=0"F

tz¢

Tie)= 63.2°F

[-T=(T,-T)e"

kb
TH)= 104 @ I

Tiey = 040 = 632 Kx0.0830
-0.0 830

t
20:=104e = tx14.%¢0



OPEN ENDED REVIEW:

1. Let 5 be the function defined by f(x)=(x’+1)e™ for —4<x<4.

a) For what value of x does f reach its absolute maximum. Justify your answer.

b) Find the x-coordinates of all points of inflection of f. Justify your answer.

c) Sketch the graph.

) F'(*k ax et 0 e = € [ 27~ ()]
F‘IXB: - E"" IYZ—H-H] T - e-x (1—1)2 =0 D X=)

4—( — ) >P;x)
g ™ Ny

Foo does wot reach. o alps. mar. [0x) IS monetowic Jacfasig
ON O Open tvernva)l L% does ot Yeach om abs maa or abs.

hin.
b) F“cn: e-x(x—nbz- e a(x)
Feo- (X-l)e_x [ x-:_:z] - (¥ (x-3)

é( - Pl A

U TNnaU

PO ok X=4 owmd %=3 P(\O concave vp: (-4, D U39 } Z“;DQTI.
11‘ concavedown: (1,3 Te
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2. A particle moves along the x-axis with an acceleration given by () =cosr¢ for r = 0.
At r =0, the velocity,v(#), of the particle is 2 and the position x(#) is 5.

a) Write an expression for the velocity, (&) of the particle.
b) Write an expression for the position x(z).

c) For what values of fis the particle moving right? Justify yvour answer.

d) Find the total distance traveled by the particle from 7z =0 to z‘:g ;

a) V(t)= sinlb+c 1
V[O):C:Q

Vi£)= sinl)+2]

b) X ()= -cost+2t +¢ |
) X(0)==14C=5 IX('I:):—(OS‘[.-}z-é_;-g/

C=6

c) 772_ Po.f A-cle s movin ﬂ"sk"', meaw:n? Xt incmsinJ, whav.
V), iks devivative, is ,iickvc.

V>0

sinlE)+2>0 = Pof al[ \/a/ue.s' aﬁ‘é 7

J) X(W) -X(0) - ,[oy@’+z(';§)+g - (._(oso+ o)+,z)




3. Let R be the region enclosed by the graphs of y=¢" , y=x, and thelines x=0 and x=4.

a) Find the area of region R.

b) Find the volume of the solid generated when R is revolved about the x-axis.

seX
c) Setup an integral expressigh in terms of a single variable for the volume of the solid
generated when R is revglyed about the y-axis and then find the volume.

y
()

- el
2

7 G AR

\/ J A=¢%9

-0 X=9
y
) Vemr § € - dr e {4,613. ?sﬂ
: T

l.l p—
¢) V= 2"5 x( e*x)dx z/%l. 3937
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