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1. B - The velocity of the rock in the x-direction is %: 50 and the y-direction is% =40t +40.

At t = 2 the total magnitude of velocity is v =+/50% +120% =130.

5
J-4x2 +5x+2 1439

2. B - Average rate at which the pages are viewed is f (x) = 2 = = g = 227

3. C - Volume = ;rj((x2+2)—(—1))2—(0——1)2:;zi (x* +3) *_1-9157
0 0

N 2 2
4A- dy dg _ sec’d —cscd, d 2/= dx =—cscecot9=_cot39
dx  dX sec@tand dx dx sec@tan
do do

2 2 2
5. C — Base of roof has equation X +y— =l->y= ,/M :
3600 900 4

Base of triangle = 2y, height of triangle is y

60 60 60 _ 2 2
vOlumeofroof:2j1bh=2j12y-y=2j ,/M 72000
O2 02 0 4

6.C- f(x)=e™+2e"+1—> f'(x)=2e"+2¢*, ¢'(4) -t .1
f'(0) 4
7.D- Total Area = 77/60
X 0 121 3/2
f(X) 1 [2/3]1/2]2/5
Area of 1/2 | 1/3|1/4 | 1/5
Rectangle
2
8.A-V _A 0 v =4zrdr, dV =4rx 3.1 %=
3 2) 16 16

9. D - The particles speed is increasing when both velocity and acceleration are both positive or
both negative. s(t) =t°—12t>+21t+5, v(t) =3t — 24t + 21, a(t) =6t —24. Velocity is positive
0<t<lut>7 and negative on 1<t < 7. Acceleration is negative 0 <t < 4and positive when
t > 4. Speed will be increasing on the intervals (1,4)u (7,).

10.B-V =zr’h, dV = 27rrhﬂ r? ﬁ ar_ O.'.d—vzﬂrzﬁ
dt dt dt dt dt
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6= .82.ﬁ, ﬁ:i
dt dt 32«
11. ¢-V =7rr2h:817z,h:8—21. Surface Area = 27r2 + 27th = 2777 4 202F
r r

Cost = 3(27r?) + 2(@j Minimize cost by taking derivative and setting equal to 0:
r

127~ 3247 _ 0,1 =3. Cost =162
r

12. A - a(t) =32 - v(t) =32t +Vv, —> s(t) =16t> + vt +s,.

1% 64 feet; v, =0,s, =0, 64=16t", t =2.

2" 64 feet; v, = 64,5, = 64, 128 =16t% + 64t + 64, 16(t> +4t—4) =0 >t =—-2+~/2
1020 — 2 (24 242)=4-22

13.B-W =[F(x)dx F=kx, 600=3k - k=200

9
W = [ 200xdx =100x2|: — 7200
3

s(5)-s(0) :@ _

14. B- Average rate will just be slope from 0<t<5. 8

5-0 5
b x5 X 1 57
15. C - Volume = ZﬂIX(X%—Xz):Zﬂ' -——| ==
0 7 4 . 14

16.Q-z—|::kP dFP:kdt INnP=kt+C e*“=pP Ce“=P

whent=0,C=2 P=2e"
when t=2, P=50 50=292k—>25=e2k—>In25=2k—>k=%|n25=ln5
P=2e""whent=4 P =2e*"°=2e"% =2.625=1250

17.E- f'(x)=tanx, f '(%) = tan(%) =3 slope of tangent line is V3 which makes an angle

of 60 degrees with the horizontal.
1 1 . .
1 _ ’ 7Z' _ = -
g'(x)=cotx,g (A) NG slope of NE makes a slope of 30 degrees with the horizontal. The

3

difference in the angles is 30 degrees and cos (30) is -
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18. C- SAzzﬂIZ& 1+[—] _4ﬂjf\/1T 4I%F 4[@

8

_>47{E(X+1)%} _152r

3 . 3
19.C-
15 15

6 x
6 y_ y+6 -
y —>y=4 6 y
6 15
Y_Y+O sy xyrex 15 oW, IX, g0
x 15 dt dt Cdt o dt
15Y 6V 4 2)i62) 50V 20, W 20 heeq= 20
dt - dt dt dt 9 9

x2 — 30X 200]
+

20. A - P(x):R(x)—xC(x):3x2+600—x( .

2

3 3
3% 1600 -2 +3x2— 200 = 6x% — 4400 P'(X) =12X—~X_ —0—> x= 0,40
10 10 10

X =0 is min, x = 40 is maximum

_1g 2 % (1+cos60) ¢ S|n6¢9% V2
21. A—Area= > J;(Zcosse) dH:ZJ;(TJ £(1+COS69) 0+ =3
6 6 6 6
22. B - x-3x-Y3¥x -JY3x = XLy R g .1 1.3
.B 0= >
-1 24 2
X2 5972 =27
23.A-d—X=4 tan 6 = = — sec? Qd—ezid—x sec( jd@ 1(4) d_9=i.4.£:i
dt 50 dt 50 dt 3)dt 50 dd 50 4 50
t 2
50
LR
wall

2 A-X+y=255>x=25-y X+y=25—>x=25-y
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Maximize x*-y®=(25- y)2 -y* =y® -50y* +625y°
5y*—200y® +1875y* =5y? (y2 —40y+375) =0 5y*(y-15)(y-25)=0 y=0,15,25
0 and 25 yield minimums so y = 15 and x =10. 15-10=5

1 (g5, 1 _36

25.C- Use f(x)+ f'(x)Ax to approximate. Ix + =3125+

3f( ) A T

26. B - 2xd—y— Inx*=0— ZXﬂ— 2Inx=0— Yy =In_x . Separate variables and integrate:
dx dx dx X

2

2 22
J‘dy:jlnTdeay:(lnX) +C Given y(e2)=5 5:@+C—>5:%+C—>C:3

2
_ _ (In x)2
Particular solution: y = 5 +3
9
1 8 1 °— x |2x2 x| 9
27.B- X = A_!:x(f(x) g(x)) A= '([(«/;+1)—(§x+1Jz[\/§_§[ RS O_ >

9 9 9 2 % 3 ?
72 2 X2 X 22 x ) 18
_gjx( X+1-— ( +1D 9£X(\/; 3} 9J.X 3 9{ c 9]0 c

0 0

28. C - The center of the ellipse is (-9,5) and is 9 units from the y-axis. a=5and b =4. The
area of the ellipse is A=abz — A=5-4-7 =207 . Use Pappus:

V =A-272r=207-27-9=23607r"

29. E - f(x)=g(x) Curves intersect at 0,1,2

Area = ':[[(x—l)a—(X—l)}+j[(x—1)—(x—1)3}:%4.%:%

30.D-r=6
2x

| -
1 |
I | |
r i ! :
X x I

! 1

r 6 6

The area of the trapezoid equals the sum of the area of the 3 triangles.

A(X), Area:26-6-\/36—%j+%-2x-\/36—x2 =63/36 - x? +Xy/36 - X% = (6+X) /36— X’




Mu Applications Solutions
2007 Mu Alpha Theta National Convention

36— x> —x*—6x=-2x>-6x—36=0 solve for x, x = 3.

Area of trap = %~(b1+b2)-h :%-(12+6)~3\/§:27\/§



