Calculus STATFE Bowl Solutions 2007 MA@ National Convention
1. A 2—Region is bounded by the parabola & the 2 lines y = i%x . Area = 2.[02@ x? +%x —ng dx

1 . 0, 4 1 3 1
B > --The graphs intersectat x =0, 1 and -1. Area = L(x - x)dx+I0 (x—x7)dx = 5

C 3—The x-intercepts of the parabola are x = 0 and x = 2k. Since the area is in the 4t quadrant, it
is found by Kk (—x* + 2kx)dx = 36 and solving gives k = 3.

D 8—The area = J‘:% =In4 and solving gives k = 8.
X

2 2
2. A2 _Area=Lx 1y =2 y2 = Volume :rz A=X) w22
3 2 \2 8 08\ 2

B 364/3 --Area = /3y =+/3(9— x?) = Volume =/3 fg(g— x?)dx = 36+/3.

1 1
T _ >1 2 ) 2 _72'
C 5 ~Volume = 2j2—;zy dx_jzn(1—4x Jox ==

283

D ?--Volume—j (3(x—2)?)%dx = 283

3. Ad--f/(X)=6x*-18x+12=0@x =1,2. f(-1)=—-24, f(1) =4 & (2) =3= y = 4 is the maximum.
B2&-2--f/(x)=4x*-16x=0@ x=0,2,-2. Testing these values on a sign chart shows the answer.
C1-- f/(x) =24x° - 24x* = 0@ x =0 &1. Testing these values on a sign chart shows the answer.
D2—In4-- f'(x)=e*-2=0@ x =In2(which is amin). So, f(In2) gives the answer.

4. A 2In105—The areas of the rectangles are 2In3 + 2 In5 + 2In7 = 2In105.
B 5—Only 2 rectangles on [0, 4] can be inscribed under f (x) = (x—3)*. Each rectangle has w =1

and the ht. of the 1st one is 4 and the height of the 2nd one is 1. So, 1(4 + 1) =5 is the answer.
C %—-T =—10+2(1.1)+2(1.4)+2(1.2)+1.5]= 8 J 22
D 26—The areas of the rectangles are 2-1+2- 2 +2:10=2+4+20=26.

—-10,0007 10,000-40?

5. A T-—Use the info to find k = 10,000-40% L _T—lo 000cos? 4. Differentiating
4
cosé
and using 0== and 40 _z gives d_'-_2 10,000c0s %[ —sinZ || = _—L 0007z
4 dt 30 dt 4 4 )\ 30 3

B 8007 ‘jj—\t/ = dxr? % = 47(10)% -2 = 800~.

C 0.6—Area = A(W) = jow(24x2 ~12x%)dx = ‘;—’;\ = (24wW? —12w3)‘:'j—‘1v = (24-1-12-1)(0.05) = 0.6

De- _ap? I 1o g drdr_ 3

dt dt dt ~dt zr?
And d—s_8 rﬁ AtV =367z,r =3, s0 d—s_87z(3) 3 =8.
dt dt dt 79
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6. At<lort>3--v(t)=4t(t-3)> =V (t)=4(t-3)(3t-3) and v/ (t) >0 whent<lort >3,

Bt=0, 2, &4—The avg. veloc. is change in position + by change in time. For avg. veloc. to = 0,
then the change in distance must = 0. Set the position function = 0 and solve to get the answer.

C L—-Avg. Veloc. = change in position + by change in time = Ine-lnl__1 .
e-1 e-1 e-1

7 1 . -1 . T 7
D —--v(t)==cost-2sin(2t) = a(t) =—sint—-4cos(2t) > a| — |=—.
5 ®) 5 (2t) = a(t) > (2t) (2] 5

7. AO--y=(sinx)* = Iny=xIn(sin x) :>ly’ = XX nsinx) = y/ (zJ =0.
y sin X 2

—X
—y+X
—_1__ s //_Y(_l)_(_x)(y/)_ (yj__xz_yz___l
B 377y = =Yy = 2 = 2 = 3 =3
y y y y y y
C20--w=uov=w =u'(v)-vV. = w (0) =u’ (v(0))-v' (0) =u’(2) -5=20.
D6--y=x"+x*+1=dy = (4x’ +2x)dx = (4+2)-1=6.

n+l n
8.A -1<x<5--R=Iim |(X1 2 3 |— im|n(x_2)|:|x_2|:>—l<x<5. Check endpts (-1 works)
=3 (n+1) (x— 2) e 3(n+1)| | 3 |
B 5-- R_|m|(”+2)Xn+1 5 (n-17|_|x S1<1=[d<s.

rHw| 57(n?)  (n+1)x" | |5
_R22 _ =
5242 -- f(O)zﬁz f’(O)zﬁz f(0) :M: f”’(O):5—\/§. Following the pattern
2(221) 2 2 2 2
yields the answer.
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D —--lim =lim| —+—F+—+..|=
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1
J' X_1/3dX:IimJ x~Y3dx = lim Sx2 =3,
0 a—0 a—0" 2
0
dx . b odx
Br-—-| ———~=Ilim| —————+Ilim = lim 2tan*/x +I|m2tan 1 Ux
0 Jx(x+1) aeo*J-a\&(x+1) b%-[l I(x+D) a0 l K=
0 X
CIn2—-| - _dx= j dx = lim Ine* +1) f=In2
0@ +1 a—>-oJa g +1

D div.—Integral= lim
a—>—w© a b—w

. dx =lim In(e* +1) |°+I|mln(e +1) = In(e” —1) = div.
e _|_ a—>—ow

10. A\/_—-Separatlng variables glvesjydy .[m—xdx —y = In X+c=>c=2=y(e)= J5.

B e°-- Separating variables givesJ'— =dx=Inly|=x+c=>c=0= y(e) =€".
y

3

C %-— Separating variables givesjdy =.[x2dx =Yy =X?+ c=>c=3=Y@0) :%.

D e®-- Separating variables givesj'ln—ydy = J'% :%In2 y=In|x|+c=c= % = y(e") =¢.
y X



