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Mu Individual Test Solutions 2007 Mu Alpha Theta National Convention

1. For y=nx, y’=—1—; slope of tangent = 1. For y =arctanx, yf=1 L=t at
X

+x
x=0. Point is (0,0). A

5 et 9 0 1
j 4de=Ledxzex]2=9€—2e=7e. A+B=7+1=8. C
e

2

2
y] . - i
3. f(x)=—x—-ﬂ;-—1=0 at x=—1++2 = y=1 JE C
(x2+l) 2
’ ’ ’ 5 ’ ’ 5 1 30(3)5 3
4. R()=F(G(x)- F(x)=3G)+1)’  G'(x). R(4)=30(3) 5= =303)'=810. D
: 362313
5. V=e3;g£:3e221€. A=6ez;ﬁ=12eie-. Ratio is dt % When A=216e=6.
dt dt dt dt 120%¢ 4
dt
8.2 ¢
4 2
6. V=%m»3; dV = 4mridr, dV=47r(36)2(—11€}=32475. E
7. If f()=(x-4)", then limh(x)=0. But if f(x)=(x-4), then limh(x) does not
exist. D
dy _(+y") 2\~ 1 1 n32_ 1
8. ——=t - 1+ dy =— | dx -—(1+ =—x+C.
& 6y :j(y)yyej:3(y) 6"
1 a1 1 22 _ -1
—5(1+3) _g(—1)+c=>c_§. —8(1+y7) =4x+3=x==2(1+)") "-75 C
. N 2 4 14 2 : .
9. Original area = jo[x—(x —~x)]dx-§. 23 E_Iﬁ(zx—x)dx = k=1.

3 23
_L (xz-—x) =—6—. A

10. f'(x)z3cosx—sinx+gﬂ'+i+4_ f’(x)=—3sinx—cosx—e"x"iz.
X x

7 i ~, 6 : 3 3 3 6

J7(x)=~3cosx+sinx+e* +—. Sumis: Inx +Ax+ T+ =+ 4=

X X X x

Evaluating at x=1 = 0+4+7+3+4-3+6=21. D
11, v(©)=5¢" -8 +9¢" =126 +5. a(f)=201 2412 +18¢—12. a'(t)=60t" — 481 +18.
a;vgza(5)—a(0)=1278—18:252. C .
5-0 5

12. Lbh(Q.x)dx:%g(Zx)]g =%g(2b)—%g(2a). A
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) - 2 X L 20 = l+ o=
d d d[ : ] 2
13, @21 6 _10x. When x=-2; L=-1-24420 o, Ax+2 al

dx  x T odx 2 2 dx (x2+2)2'
1

When x=-2; x*+2) 4 1 —/___
T dx 36 9 y
14, y'(x)=6x"+4x"~4x-3. y()=6+4-4-3=3, mnorm:_—lg' Equation of

normal line: y+2=——§(x—1) = —3y-6=x-1 = x+3y+5=0. A

15. First ball: s(f)=-16’+144=0 when ¢=3.
Second ball: s,(f)=—16¢* +v,t+144=0 when r=3-1=2.
5,(2)=—64+2v,+144=0 = v,=—40. A

16. %“yt = Jd—y=ftdt = 1ny=-;—t2+01 = y=Ce’?. y=10 when =0
1mpl1es C, —10 y(4)=10e*. B

17. —j (cosx cos2x dx+j (cos2x cosx)dx =

33
(smx——;—sm2x)]2’”3+(Esin2x—sinx)]’2',z,3= (\/2_ I] O+ (0)— [—?—%]:{—.
D
i
18. j[sir{%—l]] co{%—l}dxz5lnsin{§—l}+c = —Slncsc(-;i—l}+c. D

19. Since hm(\/ ax® + bx — cx) is finite, ¢ must be positive. After multiplying
the numerator and the denominator by the conjugate,

- b
lim(\/ax2+bx—cx) = IiE{(a c )x hl x} The limit is finite so a-¢>*=0 and

L =4 afax? +bx +ex

since ¢’ +a=18, a=9 and c=3. Since

b b
=-2, then —=-2 50 b=-12
\/E+c 6

a+b+5¢=9+(-12)+53)=12. B

20. A=I4 x2—3x+6)dx=3x3—3x2+6x]g 128 _p4424=128
37 2 3 3
T(4)————(6+2(5)+2(8)+2(15)+26)——(88) 44. 44—1—?_%

21, f)=3>+L f(@=13. fH=2 = g2=L g(2)———1——:
flgN=g(f2)=2 since f and g are inverse functions.
10—13+3(2)—2(2)+5(1)—4(%J=3. B
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22. The two numbers are x and (20—x). P(x)=(20— x)x* = 400x° - 40x* +x°.
P(x)=5x (x -32x+240)—0 at x=0 or x=12 or x=20. Maximum product

occurs at x =12, so the two numbers are 8 and 12. Their difference is
4, D

23. | eosde= [ ol g =By . &0 _£OF_ o6 A

24. [ —xlcit J2(x* —x)ax j;(x3—x)dx=[§4i—x?z}f—[-§-—§2—z}]})=

1 1) 625 50 1 1 577
LA L S L L
4 4 4 4 4

25 Slope is given by 511: df = 3t ni evaluated at =1 which is the only

Ay

value of ¢ for which x=3 and y=-1. Slope = % and so equation of
tangent line is y+1=%(x—3) or y=—2§x—3. x-intercept is —g— B
26. sznj;(é—x)(zxz)dxzznﬁ(lzxz—2x3)dx = 271{4x —%x }] =375%. A
27. Paki=k = P=k-kt V=Erh=ZE-n)h=2(Fh-1).
3 3 3

2 2 2 Lk 6
a ﬂ(k Sh) 0 when hz—k—o h—&. r2=k2—£c—z—2£— S0 r-———[—.
dh 3 3 3 ‘
B
28. fl(x)=x*-1=0 at x=1or x=-1. f'(x)=2x=0 at x=0 = inflection
point at (0,3).

f (~2):% = relative/absolute minimum at (—2,%]

I (—l):% = relative maximum at ( 1-1-39J

f (1)=% = relative/absolute minimum at (l,g}

f(3)=9 = absolute maximum at (3,9).

Only statement II is true. B
29, F(x)=1 1™ =sin’x—-x*. F(x)=2sinxcosx—2x=sin2x-2x. D
dy
2
¥y -2xy—
30. 2xyg—+y2+5cosx+%=ﬂ—-rdi. 0+1+5+d_y=1 = ﬂ)-=-—5. D

y dx dx
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