Mu Alpha Theta Mu Bowl

2006 National Convention Answers
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Mu Alpha Theta Mu Bowl
2006 National Convention Solutions

L a=dv/dt=2+6t
v=ds/dt =2t +3t> +3
s=t>+t° +3t+2
A=s(l)=1+1+34+2=7
a=12,v=12t,B = [vdt = [12tdt = 6t*|; = 54
0 0

A-B=7-54=-47

X-3 1 4-x°
2. im————=lim——=1/4 m—————=-1/4
lims—s, =5 =limsy o limya o
. _ . 3P +27 (AB)®  (1/4e-1/4)°
tan”' X =—7/2 220 thus, = =2z
lim v ISy Tt e e T

3. R=3cos(nt/3)i + 2sin(nt/3) v = -nsin(nt/3)i + (27/3)cos(nt/3)j
a = (-*/3)cos(mt/3)i — (21*/9)sin(xt/3)j

2

A=v(3)= \/(—n-O)Z +(2?”-—1)2 =2n/3 B=a(3)= \/(_”Tz._l)z +(- Zz 0)2 =13

A/B=2/n
4.
K'(l) = (L) () =-1-——.g'(1)
g [a()]?
1
=15 (-3)=1/3
M) = F(g(m)- g’ = F'G)g’()
= 4(-3)=-12
[f(Xs)]'= ]”(XS)-3X2 — P'()
= f(1)-3=2-3=6
s@=—"t =L _ 1
£5G) (13 f
ABCD =1/3*-12*6*1/2=-12
5. y=4-x
dy/dx =-2x=-2(1)=-2
y—-3=-2(x-1)

y =-2x+ 5 so the intercepts are (0, 5), (5/2,0) and Area =15 (5)(5/2) =25/4

Let m = slope of line Equation of line: y — 2 =m(x —1) Intercepts: (0, 2 —m), (1 —2/m, 0)
Area="% (2-m)(1-2/m)="% (4 —-4/m—m)
dA/dm =Y (4/m*-1)=0 m must be negative, som=-2  AB = (25/4)(-2) =-25/2
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6. y=x"+x -2x
y' =5x"+3x* 2
y"=20x> + 6x =x(20x° + 6) =0, x =0
y'(0)=-2

y=xe",y'=¢e(1-x)=0,x=1

y=x'—4x
y' =4x — 8x
y'=12x"-8=0

the equation has two roots, and y" changes sign at both
therefore the number of inflection points is 2

f(x) = 4sinx — 3cosx

f'(x) = 4cosx + 3sinx = 0, tanx = -4/3
therefore, for the interval [n1/2, 7]
sinx = -4/5, cosx = 3/5

maximum value of f(x) =

4(4/5) -3(-3/5)=5

1/(ABCD) = 1/(-2*1%2*5) = -1/20

~

A i dx _ tanl?fx/3)‘33
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113&--5=xr/6
(4 4) T

j-lnxdx_lnzx e_Ine In’1
!X 2 1t 2

A/BC) = (w/6)/(1/2) = /3
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1
=1/2 (3=Ix€ﬁx:xex—exg:1
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9. x =2cos0 and y = 3sin0.
cos’@+sin*f =1

2
(x/2)* +(y/3)* =1 A= j 24 4dX:2tan’1(X/2)‘f2=7r
A= b = 7(2)3) = 61 2%

B/A =n/6m=1/6

10.
y%:xeydy:xdx
X
2 2
yTZX?-i-C—)C:l/z
f(1) =42
(dy/dx)* =y

dy/dx:\/y—>d—y:dx

VY

2\/§:x+c—>c:0

g()=1/4
AB:Q
4

11. A(x)= In(sec X + tan X)

sec X(tan X + sec X
A'(x)= ( ) =

sec X
sec X + tan X

A'(0)=sec0=1
B(x) = e " cos2X
B'(x) = € (-2sin 2X) + cos 2x(—e ")

B'(0) =-1
C(x)=sin”' Xx—+/1-x>
| 1-(=2%)
C(x)= -
Vi-x2 241-x2

C'(0)=1 A'(0)+B'(0)+C'(0)=1+-1+1=1
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12. The p series zipconverges for p> 1 and diverges for p < 1.
n

Therefore, b and ¢ diverge, while a, d, and h converge

Alternating series converge if U, < U and ]y U, = 0. This condition is satisfied for series (f) and (g).

n—oo

However, series (e) diverges because Jymu, =1.
n—oo

Thus, the series that diverge are (b), (c), and (e).

13.

y=x3,y’=3x2=3,x=-1,1
y—1=3x-1Dory+1=3(x+1)
y=3x—-2ory=3x+2,k=-2,2

y = xz, y' =2x

Equation of tangent is y — 5 = 2x(x — 3)
xX*=5=2x(x-3),x=1,5

slope =2x=2, 10

(AB)/(CD) = (-2*2)/(2*10) = -1/5

14.
o, T T 1-cos2x
Azﬂjy dx =7zJ.(sm X) dX:ﬁI—dX
0
=7T(§_51n42x) _ﬂ( y=72/2

The equation of the line connecting the points (2, 2)
and (4,4)isy=x.

B= ﬂjy dX—ﬂIX dx =7 3‘ (ﬁ—§)__”

A/B = (1°/2) / (56m/3) = 3m/112

15. f(x) = cos(x), f'(x) = -sin(x), {''(x) = -cos(x), f'"'(x) = sin(x)
Coefficient = £ (m/4)/3! = sin(mw/4)/6 = /2 /12

S inx

y=e,y' =cosx(e™),y
Coefﬁc1ent =1"(0)/2! =1/4

1,42 32

BA= /N2 V2
412 2

sinx " o

(€™)(cos’x — sinx)



