Limits and Derivatives Mu MA! National Convention 2010
For all questions, answer E. "NOTA" means none of the above answers is correct.”

1. Evaluate Ilm(3x# 2) g;:#;z

A)0 B) 1 C) 2 D) 3 E) NOTA

2. Use differentials to approximate the value of Sin(GOI (3600/ ! ))

A)zﬁ!1 B)3J§6+1 «/_1 D)3J§2!1

6 ¢

E) NOTA

3. For what values of x will v/x approximate v x+1 with an allowable error less than or
equal to .001.

A) 0! x <75000 B) 75000! x <15000C C) 150000 x <22500C

D) x ! 25000C E) NOTA
4. Evaluate “m6x+—2|nx
e x+ 3Ny
A)0 B) 3 0)6 D) DNE E) NOTA

F,
5.Giventhat A =1andF, =land F, = F, , +F,, find lim—= =

1+ 2\/3 B) 2 +2\/§ ) 3+2\/§ D) 4+2\/§

n

A) E) NOTA

6. Find f(%] where f(x)=1+cos(x)+cos’(x) + cos’(x) +
A) 23 B) —i 0) i D) 24/3 E) NOTA

7. How many of the following expressions are of indeterminate form?
1) 0° m! oy V) 1
A)1 B) 2 Q3 D) 4 E) NOTA

/
8. A tangent line and a normal line are drawn on the graph of f(x)=¢" at x= 5 and form a

triangle with the x! axs. If A represents the length of the side formed by the tangent line,
B represents the length of the side formed by the normal line, and C represents the length

A*+B*-C
e’ '
A)e"1l B e+l e’ "1l D)€+l E)NOTA

of the side formed by the x — axis, find
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9. How many of the following functions are differentiable on their entire domain?
1 :
) h(x):‘(x! 1)’ x3—5‘ IV) j(x) = coslx|

A1 B) 2 )3 D) 4 E) NOTA

1) g(x)=sinx 1) k(x)=1In

10. Given that x°y* + xzycos(yz) =0 and x# Ofind g_x when y=+/1 .
y

Wr-2 _2JT+2 _27m-1 o1 +1
A) Jr B) ‘/7 = — E) NOTA
T !

11. An airplane is flying at a constant height of 12 miles on a path that will take it directly
over a radar tracking station. If the distance between the airplane and the station in miles,
S, is decreasing at a rate of 400 miles per hour when S= 20, what is the speed of the plane
in miles per hour?

A) 2000 B) 1000 C) 500 D) 250 E) NOTA

2
12. A parametric equation is given such that x =sin¢ and y = cost. Find d—)zl when r =1 .
X

A) % B) 1 C) % D)0 E) NOTA

13. Find the guaranteed value x, as prescribed by the Mean Value Theorem for Derivatives,
given f(x)=3x*-1 on the interval [1,4].

A)3 B) g C) 2 D) g E) NOTA

14. Use the tangent line approximation of f (X) =cosx+snx+5 at x=0 to approximate
the value of cos(! 0.5) + sin(! 0.5) +5.

13 9 5 1
A) = B) = C) = D) — E) NOTA
)5 ) 3 ) 5 ) 3 )

15. A given periodic function is defined such that k(x)= cos(2010x)+ sin(1005x). At what
value of X does the minimum value of y = Ax*> + Bx+ C occur if A = the numerator of the
period of k(x), B = the denominator of the period of k(x), and C = the period of k(x).

A)0 gy - 2010 () 1005y 2005 NoTA
T o1 4"
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F(xm 3n)+ f(x+2h)" f(x+3h)" f(x" 4h)
p :
A) 9%* cos Xsin X B) 3XcosXx+18x’sinxcosx C) 9cosx D)0 E)NOTA

16. Given that f(x)=3x"cosx evaluate lim

. cotX
17. Evaluate lim
x! 0' cot2X

|
A)0 B) 1 C) 2 D) 55 E) NOTA

given that X is in degrees.
18. Find f**°(x) given that f(x)=xe*! 2010€".
A) xe* B) xe* —¢" C) 201Ce" D) 2010xe* E) NOTA

19. Given that an=+20—an-1 and a. = 20, find lingan .
A) 720 B) 4 C) 5 D) 1 E) NOTA

20, Forf(x):\/x—\/x—\/x—x/; ,let g(x)= f7'(x). Find g’(1).

AT B) V6 C) 5 D) 2 E) NOTA

. x?! 5x+1
21. Let A= the number of critical values of f (X) = '—3 and let B= the number of
X!
2

X
oints of inflection of g(x) =
P g( ) Xx+4

. Find the product AB.
A) O B) 1 Q)2 D) 3 E) NOTA

22.Use two iterations of Newton’s method, beginning with Xi=0, to approximate a root of
x*+ 4x—5.
nE oy g2 5 pNoma

82 255 235 278

23. Evaluate Iin‘jx(” %)

A) -1 B) 0 C) 1 D) DNE E) NOTA

24. Use differentials to approximate the value of 63 given that Y64=4,
nZ B) =2 0) 22 022 E)NOTA
4 48 16 13
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25. Find dy at x=1if y=x>! x.

dx
A) In2 B) 0 C) 2 D) In5 E) NOTA
26. Evaluate lim —2%
X 0 |X|
A)0 B) 1 C) 2 D) DNE E) NOTA
27. Evaluate 1im+ L
COVI6+VE " 4
A)0 B) 4 C) 8 D) DNE E) NOTA
co I x?
28. Find the second derivative of f(x) = &
X
(2! xz)COSx+2xsinx (3+x2)cosx+25inx
A) 3 B) 3
X X
(2! xz)sinx+2xcosx (2—x3)cosx+ xsinx
C) - D) _ E) NOTA
X X

#e® ! 2x(k+1)+2,x" 1
1, x<1

29. For what value of k will Q(x) = be both continuous and

differentiable?
1

1
A)O B) 3 Q) > D) No such value exists E) NOTA

#sinx &
30. Find ﬂoo" VI X dx
dxfxz
A) coS x — 2xy1-x* B) sinxcosx —v1—x? C) cos2x! v1! x*

D) V1! x* +s€in”x E) NOTA



