Limits & Derivatives — Mu Level
2000 Mu Alpha Theta National Convention

Note: For each of the following questions, answer E, NOTA, means "None of th

2

1. Supposefl3)=2,f'(3)=5and f"(3)=-2. Then %(_}\"2 (x))at x =13 is equ

A <20 B. 20 C. 38 D. 42 E. NOTA

2. The graph of " is shown below. Iff'(1)=0,thenf'(x)=0atx= landx=
' i

A0 B. 2 C::3 D 4 E. NOTA

3. Iff{x) is continuous at the point where x = a, which of the following statement

false?
A l,iﬂf{x} exists B. Liﬂf(ﬂ =fla) C. f'(a) exists
D. lim f(x) = lim f(x) E. NOTA

4. The figure shown consists of a rectangle capped by a semicircle. Its areais 10
minimum perimeter of the figure is approximately

A 10584 yd B. 28.284 yd C. 37.793 yd

D. 38.721 yd E. NOTA
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For questions 5 — 11, use the table below showing the values of differentiable functions fand g.

[ T [ gz |
0 2 1 5 -4
1 3 2 3 =3
NS ER
3110 | 4 [0 -
5. IfB=fe g thenB(2)=
A 20 B. -7 C. 6 D. -1 E. NOTA
6. 1F K (o= [i] (x), then K'(0)=
g
A 1B B -L B i e E. NOTA
75 a 25 16
7. IfP(x) =fx’), then PY(1) =
A 2 B. 6 C. 8 D 12 E. NOTA
8. IfH(x)= ,} f(x), then H'(3) =
i = B by c. = D. 410 E. NOTA
4 N Vo ' ‘
9. IfS(x)=f""(x), then S '(3) =
1 1 1
A -2 B = o = s E. NOTA
25 4 2
10, I M(x) = g(x)), then M(1) =
A =12 B. -6 C 6 D 12 E. NOTA

11. If A = f+ 2g, then A'(3) =

A -2 8.2 €7 D 8 E. NOTA
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¥ forx<l
2x-1 forx>1

12, If f(x;l:{
A. f{x) is not continuous at x = 1
B. fix) is continuous at x = 1 but f'(1) does not exist
C. f'(1) exists and equals 1
D f'(1)=2
E. NOTA

13. The table below shows values of f "(x) for various values of x.

X -1 0 1 2 3
') | 4 | -1 | 2 | 5 | 8
The function f could be
A. a linear function B. a quadratic function C. a cubic function

D. A fourth-degree function E. NOTA

14. Based on the values of f shown in the table below, estimate £'(2).

X 1.92 1.94 | 196 | 198 | 2.00
fix) | 6.00 | 500 | 440 | 410 | 4.00

A -0.10 B. -0.20 C. -5 D. -10 E. NOTA

d'y .
lS.I.’fx=t2—land}'=t‘—213,thenwhmt=1, a&f is

Al B -1 C. 0 D 3 E. NOTA

i i
16. Ify= x* + x, then the derivative of y with respect to T3 IS
-X

Ix+1 J-x

(1-x) (-x)

A, (2xr1)(x-1)° B. D. 2x+1 E. NOTA
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17. Suppose iiﬂmﬂ. It follows necessarily that

x
A gisnot defined at x = 0. B. g(0)=1 C. g(1)=0
D. gis not continuous at x =0 E. NOTA

18. lim sinx
A. is nonexistent B. is infinity C.islor-1

D. oscillates between =1 and 1 E. NOTA

19. Suppose lim f(x)=-1L lim f(x)=-1L f(-3)is not defined Which, if any, of the
following statements is false?

A lEm! flx)=-1

B. fhas a removable discontinuity at x = -3

C. fis continuous everywhere except at x = -3

D. If we redefine f{-3) to be equal to -1, then the new function will be continuous at x = -3.
E. NOTA

20. The value of lim g
Aty

A0 B. C 1 D. ¢ E. NOTA

21. A particle moves along the x-axis so that at time t its position is given by x(t) = (t + 1)(t — 3)°.
For what values of t is the velocity of the particle increasing?

“At>3 B.0<t<3 C 1<t<3} D.t<landt>3 - E. NOTA
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2.1 fx)={% T2 Tore<0 . . differentisble fanction at 0, then 2 + b =
ax+b forxz0

A0 B. 1 C 2 D. 3 E. NOTA

23, Let f be a function defined for all real numbers and let a and b be real numbers. Which of the
following statements is equivalent to "if € > 0, then there exists 8 > 0 such that if
0 <|x—a| <3, then |f{lx) -b| <e"?

A Liﬂ|f{x}—b|=a B. lim f(x)=0 C. lim f(x)=b
D. LI_IE f(x)=a E. NOTA

24. The equation of the line tangent to the curve y=.i'x+3 atx=-2isy=x+4. What is the

k+x
value of k?

A -3 B -l C. 1 D. 3 E. NOTA

25. Let fbe a differentiable function for all x. Which of the following must be true?
L irf(x}drzf(x} 18 Irf'(IPﬂ:f{x} m irf(x)dr=f{x)
dx 40 3 T g

A. T only B Mionly C. IandIlonly D MandMlonly E. NOTA

26. If f is a differentiable function such that for all x > 0, fix’) = 2x’, then f'(4) =

A 4 B. 6 G2 D. 16 E. NOTA
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27. To prove that lim(4x + 1) = 9, which 8 could be used?
X-*2
46

111.8=-
2

1. 8= H.8=
8

1o

A. 1 only B. H only C. 1l only D.landUonly E.
NOTA

28. If f(X) =x3-x- 6 for all real numbers x, and if g is the inverse function of f, then f UP) g,(0) =
A.0 B. I C. -l D.-6 E. NOTA

29. A squareisinscribed in acircle. How fast is the area of the square changing when the area of the circleis
increasing one square inch per minute?

A. I in/min B. 7rin2/min C.lin2/minD. 2
in'/min E. NOTA
2 2 )r

30. If f and g are twice differentiable functions such that g(x) = € f(x) and
g"(X) = ex h(x) + € f(x), then h(x) =
A. f(x) +f"(x) B. f ) +,(X))2 C. (f,,(X)+,,(X))2

D. 2 fi(x) + f "(x) ENOTA



