Name Date Period
Practice TEST: All integration techniques and Differential Equations

1.

. : T
The region bounded by the x-axis and the part of the graph of y =cosx between x = 5 and
T . ; ; ; : . T :
F= 5 is separated into two regions by the line x = k. If the area of the region for oy <x<k is

. , T
three times the area of the region for A <x < 5 then k=

; 1 : 1 i
A) arcsin (— B arcsin(— C) —
. '\4] ) \3} ¢ 6
: T : T
D) — E) —
(D) 1 (E) 3
2.
dv
if < = tan x, then y=
dx
(A) %tanszrC (B) sec’x+C (C) ln|sccx‘+C
(D) In|cosx|+C (E) secxtanx+C
3.

7

X = " . -
Let f{x)= [ sint dt . At how many points in the closed interval U,-J; does the instantaneous
: | N )

rate of change of f equal the average rate of change of f on that interval?

(A) Zero

(B) One

(C) Two

(D) Three

(E) Four
4.

The slope of the line tangent to the curve _]»'E + (xy+ 1)3 =4):at (2, -1) is

3 3

(A =2 (B) 1 <€ 0 (D) (E)

| 2
ba | L



5.

If j—‘} =sin xcos” xand if y=0when x= %, what is the value of y when x=07
x =
|
L. A (B) s € 0 (D) 3 (E) 1
6.
[f f is a linear function and 0 <a < b, then [ hf""(x) dx =
«
ab Br g
(A) 0 (B) 1 <€ — (D) b-a (E) 5
7.
If % = xzy ,then ycould be
% E £ : 3
(A) 3ln[§ | (B) e3 +7 (C) 23 (D) 3e¥* (B) 1
4

8. (CALCULATOR PERMITTED ON THIS ONE)

During a certain epidemic, the number of people that are infected at any time increases at a rate
proportional to the number of people that are infected at that time. It 1,000 people are infected
when the epidemic is first discovered, and 1,200 are infected 7 days later, how many people are
infected 12 days after the epidemic is first discovered?

(A) 343 (B) 1,343 (C) 1,367 (D) 1.400 (E) 2,057

9.

o e : 2 : b
If f is continuous on the interval [a,b} , then there exists ¢ such that a <e¢ < b and [ f(x)dx =
v a

b)— fl(¢
@w 19 @ 0D (o qe)-@ ) f@e-0 ® fE6-
10.

4 4
It .[l f(x)dx =06, what is the value of -l.l f(5—-x)dx?

(A) 6 (B) 3 € 0 (D) -1 (E) -6



11.

It [ b_f(x)dxz 5 and [ r!;'g_g'(zc)cfx =—1, which of the following must be true?
* i « {1
[. f(x)>g(x) for a<x=<b
b
II. _[{r (f(x)+g(x))dx =4
b n
I11. .[a (f()g(x))dx=-5

(A) [ only (B) II only (C) III only (D) II and III only (E) L, 1II, and III

12.

4,

The graph of y = f(x) is shown in the figure above. If 4, and 4, are positive numbers that

represent the areas of the shaded regions, then in terms of 4, and 4, ,
4 4
|y fdx=2] " f(x)dx=

(A) 4, (B) 4, -4, (C) 24,-4, (D) A+A4, (E) A +24,

13.

x 2 & | T |8
S(x) 1 10|30 |40(20

The function f is continuous on the closed interval [3,3] and has values that are given in the table

above. Using the subintervals [3,5], [5._?], and [?,8] ., what 15 the trapezoidal approximation of

[ 2 oo

(A) 110 (B) 130 (C) 160 (D) 190 (E) 210



14.

—

O & b

Let g(x) =J 'I fitydt, where a < x < b The figure above shows the graph of g on [a, h] . Which of

the following could be the graph of f on [a,b] ?

(A) ¥ (B) v < v

] ] 1]

iy ¥ (Ey ¥

Ol a b 0| o/ b

15. CALCULATOR PERMITTED FOR THIS ONE TOO
A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later. If the weight of the puppy
during its first 6 months is increasing at a rate proportional to its weight, then how much will the

puppy weigh when it is 3 months old?

(A) 42pounds (B) 4.6pounds (C) 4.8pounds (D) 5.6pounds (E) 6.5 pounds

16.
‘CE
[ —dx =
- X
ke i g 1
(A) ——lne +C B) —+C (C) =——5+C
3 3 36"
1 3
D) ‘e +C 1 [ s
3 3e*



17.
[ sin(2x+3)dx=

(A) %cos(lx+3}+€

(D) -%cus(2x+3)+C

18.

[ (x3 —Bx:]dx =

(A) Axt=3+

4

x
Dy —=-3x+C
(D) 2

19.

1 2
[D (x+1)e* 2 e =

3
e e” —1
A) — B
(A) 5 (B) >
20.
,'rl.li4 3
[ tan“ xdx =
<« 0
T T
Ay == B) 1-—
(A) 2 (B) 2
21.
|-3 x:4dx i
- ] 5
@ -5 (B) h2-
22.
[lxe‘xrir=
Jo
(A) 1-2e (B) -1

(g ]

(B)

(E)

(B)

(E)

005(2x+3}+C

-écos(2x+ 3)+C
5 )

Ayt B4 C

———+tC
g2

Ed—l’?

(©)

(©)

In2

(©)

ey 13

(©)

(©)

(D) ~2-1

(D)

(D)

1

—c05(2x+3)+C

LN S W
3

+1

(E)

In2+2

(E)

(E) 2e-1



dex=
1+ x°
(A) '_lux_,)+{:' (B) im(’1+x3)+c (C) s 4iE
[l+xz)u 2x X
(D) Sarctanx+C (E) 5In(l+x2)+C
24.
[f%=ces(2x}, then y=
(A) -%cos(lx}-k{f (B) —%CGSE(EJ{?)-FC (C) %sin(Ex}JrC
(D) %sin2(2x}+{f‘ (E) —osin(2)+C
25.
[Ex = dx =
s x+1
@ 5 (B) 1 © 2 ® 2 (E) In3
26.
i [* (x7 +k)dx =16, then & =
(A) -12 (B) -4 (C) 0 (D) 4 (E) 12
27.
3
[ |x-—l|dx=
40
3 %
(A) 0 (B) 5 ) 2 (LY = (E) 6
28.

If [ (2kc—x)dc =18, then k=

(A) -9 (B) -3 () 3 (D) 9 (E) 18



29.

[ tan(2x)dx =
(A) -2In | cos(2x) |+ B

(D) 2In | cos(2x) |+C

30

d rx 58
EIE *.!‘l-H‘ di =

X

\l'l+xz

(A)

(A) -6 (B) -3

32.

,
[ sec” xdx =

(A) tanx+C

SEC23 X

3

(D) +C

(B) -%]I]'CGS(Z:C)HC

(E) %sec(l x)tan(2x)+C

(B) 1+x> -3

(E)

(C) 0 (D) 6

(B) csc>x+C

(E) 2sec’ xtanx +C

1
oy =
(Jg (D) 1

(C) %In | cos(2x) |+C

(C) V1+x°

(E) nonexistent

(C) cos? x+C

(E) 3



37.

e

(&) =3 (B) 0

)
(B) %[:3.8 +5)2+C

|
(E) %[3x2+5)5+(;

(B) —22
(E) 2[&5 +1)

(C) In2

B) —-5+C

B)

1f [ feodx=4 and [3 f()dx=7, then [ f(x)dx =

© 3

1
(C) %(sz +5)E +C

(C) 242

(D) 2In2 (E) %ms

(C) In(lnx)+C

(D) 10 E) 11



39.

If F(x)= [l"“2 V1+2 dt, then F'(x)=
(A) 2xy1+x® (B) 2x/l+x° (C) 1+x°
(D) V1+x° ® | 5, 9

40. (hint: sketch the function)

[; 4—x2 dx =
8 16

(&) = B C) = (D) 2m (E) 4n
41.

Bacteria in a certain culture increase at a rate proportional to the number present. If the number of
bacteria doubles in three hours, in how many hours will the number of bacteria triple?

3In3 2In3 In3 27 9)
) ‘T3 B 55 € 15 (D) ln[?] (E) '“[EJ
42.

[P +1)dx=

2 3
y & ;” +C
2 3
(B) (x;” e
X
"{'3 :
(C) [?H:J +C
2x(x% +1)°
(D) fw:
. 25

() —+—+x+C
5



43.

st mr - | :
An antiderivative for 1%
x —2x+2

) (2 —=2x42y"

-

(B) In(x*-2x+2)

x=2

In

(€)

x+1
(D)
(E)

arcsec(x—1)

arctan(x—1)

(A)

45.

If d—}
dx

= 2)!2 and if y

(A)

(B)

46.

d rx
— | cos(2mu)du 1s
dx '[0 ( )

(A) O (B) (©)

—sinx
2n

=

47.

1 4
et dx=

J,

@) e-d @)

(©) (D) %IHZZ (E) —In2

o A

-1 whenx =1, then whenx=2, y =

© 0 (D) (E)

L | b2

Ln::c:s(l‘ﬂx)

T

(D) cos(2mx) (E) 2mncos(2nx)

() &=l (D) e (E) 4(e-1)



48.

dy

If — =x2y ,then ycould be
dx
\ 2 2 ;
(A) 3In[§J (B) e3 +7 (C) 2e3 (D) 3e* (E) %H
49.
Which of the following is equal to Igsinxir?
= 0
(A) [431 cos x dx (B) .[D“cﬂsxa&: (C) J.-_J_rsinxdx
)
E 2
(D) [ 2,'1' sin x dx (E) [ :rsin xdx
G
50.
dy 1 3 e : :
If — = —,then the average rate of change of y with respect to xon the closed interval [1,4] is
x
1 | 2 2
(A) —— (B) —=In2 (C) —In2 (D) - (E) 2
4 2 3 5
51.
t
l =
—|eldt=
2
Sk Lt L
(A) e'+C B) e?+C (C) e2+C (D) 22+C (E) €+C
52.
T tanx
[ 3 £ —dx is
0 cos“x
(A) O (B) 1 (C) e-1 (D) e (E) e+l
53.
[ I-J,;(I-i-l} dx =

(E) 2

o
L
o’
=
—
vy
o
[
—
)
o
p—
|
—
=)
o’
La | =



54

Which of the following are antiderivatives of f(x)=sinxcosx?

| S
CGSEI
0L F)=—
R L G
(A) lonly

(B) II only
(C) [II only
(D) [and III only

(E) II and III only

55.

| I | |
1 1 I |
7| L G S MO S

3
The graph of f is shown in the figure above. If J.l f(x)dx=2.3 and F'(x) = f(x), then
F(3)-F(0)=

(A) 0.3 (B) 1.3 €y 33 (D) 4.3 (E) 5.3

56.

£
I sintdt =
0

(A) sinx (B) —cosx (C) cosx (D) cosx-—1 (E) 1—cosx



57.
The average value of cos x on the interval [—3,5} is

sin5 —sin 3

(A) 2

sin5 —sin3

(B) 5

sin3d—sin 5

© >

sin 3 +sin 5
2

.

(D)

sin 3 +sin 5

(E) 2

58.

_l.le [rx-lex=

aill 2 _ AN 2 _~ e 2
(A) e E (B) e —e (C) 5 €+2 (D) e*-2 (E) T g
59.
If F(x) =-[;\!r3 +1 dt, then F'(2)=
[y 28 (B) -2 € 2 (D) 3 (E) 18

60.

k
What are all values of & for which [Lsxzdx =07
(A) -3 (B 0 (] 3 (D) -3 and3 (E) -3,0,and3

61.

. d .
If ?y = ky and k is a nonzero constant, then y could be
4

(A) 27 By 2g? ey 228 (D) kiy+5 (E) —hk?+



62.

What is the average value of y =x*vx® +1 on the interval [U, 2] ?

Lh

2
(A) — (B) G = (D)

26 52 26
9 3 3

(E) 24
63.

3
If £ is a continuous function and if F'(x)= f(x) for all real numbers x, then [l f(Ex}dx=

(A) 2F(3)-2F(1)
4
2
(C) 2F(6)-2F(2)

1
(B) ZFR)--FO

(D) F(6)-F(2)

| 1
(B) —F(6)-=F(2)

64.

Shown above is a slope field for which of the following differential equations?

dy dy > dy dy «x dy
Ay —=l+x B) —=x" C) —=x+y (D) —=— E) —=lny
(A) i (B) 5 (©) ra y (D) = w (E) ot



65.

The slope field for a differential equation is shown in the figure. Determine the general solution of this

equation.

b
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Which statement is true about the solutions y(x). of a differential equation whose

slope field 1s shown above?

I. If y(0)>0 then lim y(x)=0.

II. If -2<y(0)<0 then lim y(x)=-2

II. If y(0)< -2 then lim y(x)=-2.

(A) Ionly (B) IT only

(C) I1I only

(D) II and IIT only

(E) L. II. and IIT



67.

" . _dy xX*y+yt . ;
The slope field for the differential equation — = ———— will have vertical
dx Ax+2y

segments when

(A)y
(B)y
(C) y=—x?, only
(D)y =0, only
E)y=0o0r y=—x"

2x, only

—2x, only

68.

The slope field for a differential equation is shown
at the right. Which statement is true for solutions
of the differential equation?

I. For x<0 all solutions are decreasing.
II. All solutions level off near the x-axis.

III. For y > 0 all solutions are mcreasing.

(A) I only (B)IIonly (C)III only
(D)ITand I only  (E) L II, and III

69.

Tl
-_..-'J.-'
-~
Wy
_'_r"llfl

i

I
|
|
b
!
|
|
I

e
R N T N

KRR LY

o, e, e, Sl e T e |

The slope field for a certain differential equation is shown above. Which of the following could be a
specific solution to that differential equation?

(A) y=sinx (B) y=cosx €)= x? (D) _1‘2%1‘3 (E) yv=Inx



70.

y

4

R Y A A A A A
[
| B A A e
NNy
L B R
| Y Y R AP A A A I I A
| B AV AV A A
| | J 7 7 s s s s s s
[ B A A P A
[ A A AV R R g
| Y R AP A B B
| | F 77 r s rr s s -
[ A S A I
lff/////rr/f'rr_x

0 3

The slope field from a certain differential equation is shown above. Which of the following could be
a specific solution to that differential equation?

(A) y=x> B) y=¢€" ©) y=e* (D) y=cosx (E) y=Inx



Part II: Free Response:

1. Consider the differential equation j—y oy ;1 , where x # 0.
XX
(a) On the axes provided, sketch a slope field for the given differential equation at the nine points indicated.
v
A
- 24 - .
. | . [ ]
—e . *—>X
-1 0 1 2

(b) Find the particular solution y = f(x) to the differential equation with the initial condition f(2)=0.

(c) For the particular solution y = f(x) described in part (b), find lim f(x).
X—>0




2.

Consider the differential equation % =2y—4x.
X

(a) The slope field for the given differential equation is provided. Sketch the solution curve that passes
through the point (0, 1) and sketch the solution curve that passes through the point (0, —1) .

¥
A
[ A Y A Y N A B A A A A
| A A Y B A B Y R g
Ifffffffféaff/ffﬂ—n\\
[ A A Y B I B B 0 G A el L Y
[ N N N A U B B SR Pt
[ A B B A P e L T T Y
P bbbt 77 A
| A A A A A g T T T T Y
| R A A A A e e R R
I!ffff///fnax\\xhgaxyhx
IS V2P N BN ER R
I A N P e T T T T T T T
e s i I RN T T B U
F e O T T T T W
PV A A g L O T T T T T T A Y
N T T T T T T R
P L U T e e T T R T |
T L L U N T T T T T T T T A
T S N N N Y Y T T T T T T O T

(b) Let f'be the function that satisfies the given differential equation with the initial condition f(0)=1.
Find the equation of the tangent line of f'at (0.1), and use it to approximate f(0.2). Is your

approximation an over or under approximation? Justify your answer.
(c) Find the value of b for which y =2x + b is a solution to the given differential equation. Justify your

answer.
(d) Let g be the function that satisfies the given differential equation with the initial condition g(0)=0.

Does the graph of g have a local extremum at the point (0,0) ? If so, is the point a local maximum or a

local minimum? Justify your answer.




