Mu Individual Test Solutions Mu Alpha Theta National Convention 2010
The following were changed at the resolution center at the convention: 4 and 13 thrown out

1. £/(X)=(x*=2)(3x* + 4) + (x> =2)(x = 7)(6X) + (3x* + 4)(x — 7)(3x?)
£'(2) = (6)(16) + (6)(12)(=5) +{=5)(16)(12) = 96 — 360 —960 = —1224 =A

2. g(X)=3x*-2x-1; g"(xX)=6x-2=0at X =%. g"(x) >0 for values of x greater than % =A

1 e 111
3. A=2xy =2Xx(=—x¥)=x-2x3. A (X)=1-6x*=0at x=—; y==——-=-==,
y (2 ) (x) a 5 y > 63
p_4 V& +2(1]:2+2‘/6. —C
6 3 3

4. As x approaches C from the left, the expression goes to —w0. As x approaches C from the right,
the expression goes to +o. Therefore, the two-sided limit does not exist. =D

5. A= [°(y*—ay)dy+ [Tay-y)dy=2[ 4y -y)dy =2y’ - Ly*) T=28-4)=8 =D
2 0 0 4

6. ﬂ_o (-2sin2x) + 2(2cos x(=sinx)) =2sin2x —2sin2x=0 =A

dx
7. h(-4)=-93;h(2)=-3. h(i)_(i(l)@: 3 é93)

C =-2 only due to given interval. —=E

8. T(6)=-_0 0{1 2@ 2(2)+2(13) L 205)+ 2(29) 10J:1(ﬂj=ﬂ=12.125 —A
26 3 2 2 2.2)7 8
2

9. f’(x):£x4—§x3+5; f'(x)=x®-2x*=x*(x-2)=0at x=0 or x=2. The concavity changes

=15. h'(x)=6x"-9=15at x=+2. Choose

sign only at X =2, therefore there is exactly one point of inflection. =B

10. X|_I>n_100(1lx —%x+2+xj= I|m (ﬂ 4X+C+2+X] (for any constant C)
=Xu>n_100(1/x2—%x+%+2+x]=x|_l)n;]oo(1/ X —2)? +2+x]= X|_I)n;]oo(—(x—§)+2+x)

=Xin_100(—x+§+2+ X) = Xir[]oo(%)= @) =c

11. f'(x)=2(x-1); f'(-8)=-18, f'(-5)=-12, f'(-2)=-6, f'()=0, f'(4)=6, f'(7)=12,
f’(lQ =18 The sum equals zero. =>A
12. I;ede =e’x[=e’W) =¢e’". =C

y _y 0 _0
13 Vo eIy |, Y { e +40)d) -, ]: {—1 j=_1_ —~B
dx xe’ +2x*—Inx+4 ) dx le"+2(1)—Inl+4 1+2+4 7
14. f'(x)=3-3x*=0at x=-1 only. f'(-1)=-2 so the maximum area is A=%(5)(|—2|)=5. =D

> 1 = ° (%j = 5(_—1j = — 5:— E: E=
i In[e%]dx JiineH Jax = [ o = I} = -In> = In< =104, =B

16. The left side of the equation is the derivative of yInx (by use of the product rule).

1

921

Antidifferentiating both side yields yInx=y+C = y(Inx-1)=C = y= % At the

C C 3
oint (e%,3); 3= =— =C,s0y=
P ( ) Ine?-1 2-1 y Inx —1

=C
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17.

18.

19.

20.

21.

22. —

23.

2

-~

The graph of y=v-X*+4x+5-4 = (x-2)*+(y+4)*=9 is a semicircle (top half of circle)
of radius 3 centered at (2,—4). Rotating about the line x =2 yields a hemisphere of radius

3. Therefore, V Z%-%ﬂ'(3)3 =187. =B

fr(x):2e2x_6x. Xl:XO— f(Xo) 20_1:_1. X2:X1— f(Xl): 1 e_l 3(4) _
Fix) 2 2 fr(x) 2 2e'-6(-1

1 4-3% 8-% [ _8B-3C-12—A+B_-C=84+3-12=-1 =B
2 8+12¢ B8+12e

Y 2
64x> —384x+9y*+36y+36=0 = (x 93) + y g42) =576. Originally, the major axis has

length 16cm while the minor axis has length 6¢cm. Let Q be the length of the major axis

and R be the length of the minor axis. A= ﬂ(gj[ﬁj = —Q dA ”(Q%—T (;?) At
drR

t:2,Q:28,R:4,c(jj—? GE:_l Therefore, :—(28(—1) 4(6))—— . =C

Rolle’s Theorem applies to I. because f(0)= f (20107[) and f (x) is both continuous and
differentiable on (0,20107[). Rolle’s Theorem does not apply to II. because f(-1) = f(1) and
f(x) is not differentiable on (-11). Rolle’s Theorem applies to III. because
f(-2010) = f(2010) and f(x) is both continuous and differentiable on (—2010,2010).

Rolle’s Theorem does not apply to IV. because f (Tll()) # f(2010). Thus, Rolle’s Theorem

applies to 2 of the functions, [ and [II. =B

Volume of solid rotated about x-axis: V = ﬂjl(Xz — Xs)ix = 7{1 —lj = 2—7[
0 3 9/ 9
. . _ 1 4 . 1 2 5 . l l . VA
Volume of solid rotated about y-axis: V —27z_[ox(x—x )jX—Zﬂ'J.O(X - X ﬁx—Z{g—gj—g.
z—z—ﬂ—ﬂ. =A
3 9
f(x +1)jx——( X +x)]2:%[(72+6)—(0+0)]:13. f(C)=13,C*+1=13= C =+2+/3,
Choose C=+243 only. =E
dy dVJ

dy dy dy -y d%y_ (X+2y)( j”(“zdx _2xy+2y* _ 2(xy+Yy°)
X—+Yy+2y—=0=>— . > 3~ 3

dx dx dx  x+2y dx (X +2y)? (x+2y) (x+2y)

O N
(x+2y)3 (x+2y)3'

J‘l arctanx dx _ f: arctanx dx _ {larctanzxj]l 1 [2)2_(£j2 _5_7:2
S x(x+h) O TE (1) 2 v 21\a) \6) | 288
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25. 10g,4,,€0s* 2010 + l0g,,,, S€C* 2010x = 0 since cos*2010x-sec’2010x =1. Therefore
F(X) =% 4 7¢° £/(x) = 20106®" and so f{ L j 2010e. =D
2010

26. When t=0,V =800 Oélv_k«/_ [V #dv =k [ dt = 24V =kt +C and so C = 40427 Also,

since d—V: k\/\7, then 207 =k+/8007 = k = v_ v_
2 V2
V =0 and solve for t. £t—40\/ =t=40427 \/_—80. =C
\2 \2
AK) =2 () =2 v = [ Z =ﬁ(1x5j]“:—(1024)=@. N
2\5 5
9x+3x 4 1J'9x +3x-4
—4x? +4x 3 x(x—2)*

-._—_1 EL EL:__ __i9=
fractions: 6j-3 " dx+6j3x—2 GI oy dx 6( |n|x|+2|n|x 2| — J]a

1K—In9+2ln7—§j—( In3+2|n1——)J In3+2|n7+Ej:1I (49 /j n%/ﬂel% =
6 7 7 6 3 3
In(%a/zf]. D
=] @Bt+2)dt = I:2(3t+2)dt. F/(x)= (32 +2)2x) = 6x° + 4x. 17(x)=18X*+4.
f"(2)=18(4)+4=76. =D
30. Using u-substitution, let u=+2+4/x; u?=2+4/x; Vx=u?-2 x=(u?*-2)%and
dx = (4u® —8u)du. I\/2+w/§ dx = J u(4u® —8u)du = J (4u* —8u?)du = %us—%u%C =

e”

So now Zw/\7 t+40+/27 and let

27.

~

28. The average value is — I dx. Now, resolve into partial

2

O

%u3(3u2-10)+c - %(z+&)%(e+3&—10)+c . %(2+«/§)%(3«/§—4)+c. —D



