K2

Advanced Placement Calculus AB
1st Semester Final Exam

No Calculators Allowed

This exam is composed of S0 multiple choice questions. Each ques-
tion carries a 2.3 point value so the maximum available points is 115.
That is 100 points plus 15 points of extra credit.

Do not write or mark in any manner on this copy of the final exam.

On your scrantron, include your name and your exam number. You
will need to remember your exam number. I will post exam results by

exam number and will not give out exam numbers.

There is no partial credit (as is usual on a multiple choice exam)
however there is something to be learned from any errors which are
made. For that reason, you are encouraged to do your work in a neat
and orderly manner. Be sure to put the problem number with each
problem you do for later reference. Staple your scratch paper in the
proper order and turn in when you turn in your exam and scrantron
sheet. Your name must be written at the top of each page of scratch
paper you use.

There is no penalty for wrong answers (as there is on the AP Calculus
test, S.A.T. , etc.)
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. An equation of the line tangentto y = x° + 3x° +-2 _atits point of inflection is
a)' y=-6x-6 b)) y-= -3x+71,' oy= 2x + 10 ‘d) y=3x-1c¢) y='4x-l:l

I f(x) = (2x +1)°, then the 4% derivative of f(x) at x = Ois

0 b 24 948 - D 240 e 384
a) __—_6_x_2_ ) _?.x_r c)'-—é-{—f d __:_3_,[ ) 3
(4+ %) (4+ %) (4+ %) (4+2) 2x

a) 8 b) 16 94 4 8 ¢) 4t

: 4n’
=== 4 + 10000n
2 0 b g 91 @4 ¢) nonexistent
If £(x) = x, then £'(5) =
2) 0 B3 91 B S5 9 2

xX—a.

If lim f(x) = L isa real number, which of the following must be true?

a) f'(a) exists. b) f(x) iscontinuousat x = a.

¢) f(x)isdefinedat x = a. d fla)=1L ¢) None of the above.



" 8. The slope of the line tangent to the graph of y = ln_-Jz£ at x = 4 is
1 1 1 o N
a) = : = = 4
a) 3 ,’?) 93 91 9
9. Atwhatvaluesof x does f(x) = 3x° - 5x° + 15 have a relative maximum?
- a) -1 only b) O only ¢) 1 only d)-1and 1only e -1,0,andl
_ o & _
710. | If y =10 , then i -
. . 2 2 | 2
a) (in10)10% b) 2x10% ! o (x*-1) 1072
' ;2-1' 2 PL|
d) 2x(In10)10 ¢ x*(In10)10

11.  The position of a particle moving along a straight line at any time ¢ is given by s(t) = £+ 4+ 4.
What is the acceleration of the particle when ¢ = 4 ?

a) 0 b) 2 0 4 d 8 o
12. ¥ f(g(x)) = ln(Jc2 + 4), f(x) = Inx*, and g(x) > O forallrealx then g(x) =

a) 21 b) —— 0) Vx* + 4 d x*+4 &) x+2
x +4 x +4 N

13. If Jr2+xy+y3 = 0, then, in terms of x and y, %=

a)_2Jc+y )_x+3y2 0 -2x - d) -2x ¢ - 2x +y
x+3y! 2x +y 1+ 3y x+3y! x+ 3y -1

14. Ifx* +2y = 20 and % = -6, find % whenx = 4.

a) 4 - b) -2 F:)—6 d 24 e) 8

15.  The domain of the function defined by f(x) = ln(Jc2 - 4) is the set of all real numbers x such that

a) x| <2 b) |x] <2 o |x|>2 d |x] 22 e x isareal number



* 16.  The function defined by f(x) = x* — 3x® forall real numbers x has a relative maximum at x=

-2 5o 91 d 2 o4
17. lim(xcscx) =
a) —oo -1 o0 - d 1 &)

18. Ify= 'c_bsz x ='sin® x,- then y =

a) -1 b0 c) -2 sin(2x) d) -2(cosx +sinx) e} —2(cosx — sin x)
19. lim x* In x =
x—0

2) 0 b) 1 0) 2 d -2 ¢) DNE
20. If y = arctan(cos x), then % = | '

2) ___—__lech__ - b) - (arcscc(cos Jc))2 sinx ¢ (arcscc(cos x))2
1+ cos” x

q 1 ' 1

)1+arccosx C) 1+cos:x

21.  If the domain of the function f given by f(x) = 1—1—5- is {x : |x| > 1}
-x

what is the range of f ?

¢
‘-

a) f(x) € (- -1) b f(x) € (- 0) | o) f(x) & (~=1)
9 f(x) & (-1) ) flx) € (0,)
2. I f(x)= li‘;’i for x > 0, which of the following is true?
a) f is incrcasi’ng forall x greater than O. b) f isincreasing forall x greater than 1.

c) f isdecreasing forall x between 0 and 1. d) f isdecreasing forall x between 1 and e

e) f isdecreasing for all x greaterthan e.

d (1 1 ) ]
23. a;(—;———+x)atx=—11s

a) - 6 b) -4 c)0 d 2 e) 6
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If f is a continuous function defined for all real numbers x and if the maximum value of f (x) is5

and the minimum value of f (x) is — 7, then which of the following must be true?
I.  The maximum value of f (le) is S.
'II.  The maximum value of l f (x)l is 7.
II.  The minimum value of f(lxl) is 0.
a) Ionly b) Ionly -~ c) TandIIonly d) II and III only e) LI, and II
25. If f(x) = € which of the following is equal to f*(e) ?
ex+h ex+h _ ee o ex+h —e ex+h -1 ee+h _ ee
a) hm h b) hh-r-Po—T_ ©) 'hh—';noT d) hh-To—T— ©) hh—lpo———iz——

26. The graph of y2 =

a) Ionly b) IIonly

27.

2 +9 is symmetric with respect to which of the following?
I.  The x-axis IL The y-axis III.  The origin

¢) TandIIonly d) IIand I only ¢) I1I and III

Which of the following functions are continuous for all real numbers x?

L y=ax5 IL y=¢e M y=tax
a) None b) Ionly c) d) Tand Il only e) Tand III
X
The figure above shows the graph of a sine function for one complete period. Which of the following is

28.

an equation for the graph?

a) y=2 sin(%) b) y = sin(nx) ¢) y = sin(2x) d) y = 2sin(x)e) y = 2sin(2x)



29,

30.

a)

31

a)

32.

33.

a)

\

“The graph of the derivative of f is shown in the figure above. Which of the following could be the graph

of f?

¥ f(x) = =, then f{%) =

2 b 3 91+3 + 9 -1 91-3
It;ch:l + 2xy = 8, then at the point (1, 2), ‘y’.=

-3 b -3 9-1 5 -1 & 0
-gx—(lnl-l-x)z

11x 'b)x_l_l 91-x d x-1 o (1-x)

Let f be the function givenby f(x) = x* - 3x*. Whatare all valuesof ¢ that satisfy the conclusion
of the Mean Value Theorem of differential calculus on the closed interval [0,3]?

0 only b) 2only c) 3 only d) Oand3 e) 2and3



© -34.  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

a) -f(x) = x b? f,(x)-= ;-3 o) f(x) =x

3

Yo ) =2 o ) =Y

35. I f(x) = xInx’; then fi(x) =

a) Inx® +1 b) Inx*+2 o mx+L d) —1, , o L
- - . X 4 : - X
36. If f and g are twice differentiable functions
such that g(x) = ¢/®and g"(x) = r(x)e’"), then h(x) =
B f(x)+ () b )+ () 9 (1) + ()

O (F&) + ) 9 2f(x) + £(x)

I o mmn oo - - - an - - -

X =7

37. Thegraphof 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

38.  The area of a circular region is increasing at a rate of 961 square meters per second. When the area of the
regionis 641 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
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d)

41.

42,

7, A particle moves along the x-axis so that at any time ¢ its position is given by x(r) = te”*'. For what

values of ¢ is the particle at rest?

no values b) Oonly ) %‘only , d) 1only e) Oand%
e - 775 . . x : d}’
For 0 <x <3, if y = (sinx)’, then = =
xrln(sinr x) - b) (sin x)*cot x - o) x(sinx)""cosx
(sin x)"[x cos X + sin x] ) (sin x)x[x cot x + In(sin x)]
sinx = %) _
x% X - % -
0 b - 0= d 1 €) nonexistent
2 | 4 |
Ifx=~t3—tandy=\/3t+1, thcn%att=lis
1 3 .3 8

An equation of the line normal to the graphof y = X +3x%+Tx - 1 at the point where x = — 1 is

.

4x+y =10 b) x—4y =23 c)dx-y=2 d)x+4y=25 e) x+4y=-125

Let f be a function that is continuous on the close interval [~ 2,3 ] such that f’(0) does not exist,
f’(2) = 0, andf”(x) < 0 forallx except x = 0. Which of the following could be the graph of f?

w Y Yy

45.

a)

ANV VY AN AN

-2

If the graphof y = ax’ +4x* +ex +d has a point of inflection at (1,0), then the value of a is

4 1 ' 2 9
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48.

%)

49.

a)

Consnder thc ﬁgure on the right where the distance x l/s increasing
atmcramcofSOumtspersecond Inndnanspersecond,whatlsthe

ratcofchangcofﬂ\cmglco when x = IO"

1 w1’ 9ls @2 o228

If g(x) isa second degree poiynbn‘iial satisfying

8(0) = 3, g(2) = 10andg"(10) = 4, then g(x) =

3x* + 3 b) x> +4x +3 c)2x2+4x+3 d) 222 +2x + 3 c)x2+6x+3
'The figure shown is a rectangle enclosed by a semicircle -
of radius 1 foot. What is the maximum area of such a rectangle? \

2 sq ft b) 1.5sqft ¢) 1.25 sq ft d) 1sqft e) 0.75sq ft

" What is the absolute minimum value of the function g(x) = xe"?

-1 " _ b) —e c) —% d) --}; e)---!-

The graphof y = 2x° + 5x> — 6x + 7 has a point of inflection at x =
5 " 5 5
- b) 0 ©) i d) 3 e) -2
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