2012 ACCA CALCULUS COMPETITION

MULTIPLE-CHOICE QUESTIONS

. Let f(z) = cos2z. Find f*°'2)(0), where f(")(z) denotes the n—th derivative of f(z).

(A) 0 : (B) 2201‘2 ; (C) 22011 (D) _22{)12 (E) _22011

. Find the equation of the tangent line to the curve y?sinz + 2% cosy = 0 at the point (m,7/2).

(A) y=lo+] ®) y=jet; (@ y=—teif
D) y=—-iz+% (E) y=—3z+7
. T z?
. Calculate the area of the region bounded by the curves y = Fal and y = 5
1 1 ' 1 1 1 1 1 1
A) 1 “In2-—= “In2-= ot 1Y e a7 Sl
(A) (B) 5 In2 = (C) 5 5 (D) 3 In6 = (E) E In6 5

. A 10 ft. long ladder rests against the side of a vertical wall. If the bottom of the ladder slides
away from the wall at a rate of 2%, at what rate is the top of the ladder sliding down the wall
when it is 2 ft above the ground?

(A) —4/3% (B) —2v3t (C) —4v2% (D) —4v62 (E) —8v6%

. Which of the following statements would allow you to conclude that Z a, is divergent?

n=1

(A) lim {/|a,|=1. |
n—eo

1 |

(B) a, > 2 for all n. :

(C) lim a, =1.

n—oo

(D) Lim 2% — 1,

n—eo a‘l’l

1
E)a, < — .
()a_\/ﬁforalln
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11.

. Find the volume of the solid obtained by rotating the region bounded by y = 2% + 1, = 0, and

y = 2 about the line y = 2.

) T ®) = )i o) I ® I

. Suppose that f and g are differentiable functions and g(z) = zf(z? +4). If f(8) = 20 and

f'(8) = —3, what is ¢'(2)?

(A)Fid (B) —6 (C)  —24 (D) 8 (E) 14

. Suppose that f and f' are continuous on [0,1n3] and that f(0) =0, f(In3) = 4, and

ok In3
/ e’ f '(z) dz = 10. Find the value of / e* f(z) da.
. 0

(A) 13 (B) —13 (€ o (D) 5 (B) =5

sin 2z
Evaluate li :
Vauaezig(l-}-m)ln(lem)

(a) -2 B) - © o (D) () 2

no| =

Let A, B, and C be the points of intersection of the ellipsoid 4z%+4y%+92? = 36 with the positive
directions of the z—axis, y—axis, and z—axis, respectively. Where does the plane through the
points A, B, and C intersect the line given parametrically by z = ¢, y =t, 2 = t7

(A) (1,1,1) B) (45,9 (€) (0,0,0) (D) (2,3,3) (E) 2.3,

5 plnz - -
/ f(z,v) dydz is equivalent to which of the following?
1 Jo s =

(A) f > Pl ) oy (B) fo /;f(ﬂ:,y)drcdy © fﬁms /:f(rc,y)dfsdy

1 0
Inz 5 &5 ey
o [ /lf(w,y)drvdy (E) / ] F(2,9) dedy
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Find the absolute maximum M and minimum m of the function f(z,y) = #* + 2y* — 2z on the
closed disc z2 + 32 < 4.

(A) M=1m=1 (B) M=9,m=0 (C) M=9,m=-1
(D) M=8m=-8 (E) M=9,m=-9
. : Lo /n
Determine all real numbers 7 for which the series Z ————— converges.
Sinly Inn
1 3
(A) r>-1 (B) r>0 (C) 7‘>§ (D) r>1 (E) r>§

Suppose f(z,y,2) = ye®. A unit vector v in the direction of fastest decrease of f at the point
(1,1,0) is

(8) i (B) j+k (© -i-k an\gu+m (m‘j%ﬁ+m

3 o a7 2 oz T T
FOR L LS ) B o e g 2 ~Ee®
(A) 2—grtg 7 (B) z+gtgte ©) z—g+5 573
,63 ;‘,85 CC7 5 3:4 3’6
O e-F-5a 7@ B) 1= +5—5
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SHORT-ANSWER QUESTIONS

Find all points on the graph of y = z? such that the tangent line to the curve at these points
passes through (0, —2).

Find all critical numbers for the function f(z) = /9 — 22.

kS

2n+1

o0
Find the interval of convergence of Z
n=0

1
Suppose f is continuous and f(—z) + f(z) = z2. Find ] f(z) dz.
-1

o0 1 T
Suppose that E (ﬁ) = 3. What is ¢?
C

n=2

Find the area of the largest rectangle that can be inscribed in a semicircle with radius 4.

3+h . 3 .
Evaluate lim [ sin(t?) dt — [} sin(¢?) dt
' h—0 h '

o o]

Let f(z) = / e * dt. Given that /
0 .

—0Q

e dz = /7, evaluate f e = H @) gy
, 0

Calculate / / y dA over the region in the first quadrant between the circle 2% + y* = 4 and the
R
linez +y=2.

Determine an equation of the plane that is tangent to the surface with equation z = z® + 32 at
the point (3, 4, 25).
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2 sides!

1. The curve r(t) =< 2cost,2sint, 3t > is shown below. Find T, N, & B. Sketch T, N,

& B when ¢t = 3;
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2. Below is the graph of the space curve given by the vector valued equation
r(t) = 2ti + 3j — 3t°k.

a) Based on an inspection of the graph, at what point is the curvature the greatest?

b) Find the curvature function x(t) for the space curve.

¢) Verify analytically the point at which the curvature is the greatest.




