National MA® 2008 Mu Ciphering Solutions

1. f(X) = (x+2)(x+3)(x+4). f'(X)=(X+2)(x+3)+(X+2)(x+4)+(x+3)(x+4)
f'Q)=304+3e5+4e5=12+15+20=47
f'(4)=6e7+608+708=42+48+56=146

146 — 47 =99
2. _[02(2x3—kx2+2k)dx:12 :%x4—§x3+2kx]2:12 :>8—%k+4k:12:>k=3.
Is ox =1a ctan— 3:Earctanl—larctan(—l)-1 Z—lo—”:z.
<x*+9 3 343 3 3 34 3 4 6
3. Acircle:ﬂ'rz; M =2r r£:3 2r£:§. As :2r2; =4r £=40§:6
dt dt a 2 dt dt 2
4. A=Ils(3x2+3)dx=(x3+3x)]13:27+9—4:32. I ‘x Jde_1 %_481.
_frxd 1 e ol ks [ _tnlsiny 1% 20— Int =
5. -IO g = o N +1)]0_2In2, B = J% cotx dx = Insinx[]" =0 I =In2
n2—1in2=1m2 or Inv2
2 2
6. y=sin(xy)+tan(2x); y'=(xy’+ y)cos(xy)+2sec’(2x). At the point (% : 1], y'=2sec’ 7 =2.
5 , 2t , 4
f(t)=In(t"+2) and f'(t)=— andso f'(4)=—
t°+2 9
3_pt2 2
7. dy 4t ot =2t* - 3t. M:_3 The graph intersects the X-axis when t =2 and so d—>2/:—
dx 2t dx? dx 4
o 16, (6. 16, e
8.16x°+9y’ =144 = y= 16——x and s=2 16——x andso A= and
v=2]’ w/_(16——x2) dx:2x/_(16x——x‘°’)] _2«/"(48 16) = 64«/’
9. y:iz; dy _2 — at the point (1,1) gives m = —2. Equation of L is y — 1——(x 1) or y—1x+1
X dx  x° 2 2
Area of triangle is 10101 :i
2 2 4
av

10. When t=0,V =8007. =k = [V 72av =k | dt = 24V =kt +C and so C = 40427 .

Also, since d_V = kw/\7, then —2077 = k+/8007 = k :ﬁ So now 2w/\7 \/_ t+ 4027 and
dt V2 2
Vr 2
let V=0andsolvefort. —=t=40427 = t=4027 e =80
\2 N



3sinx  3e0 1 - S | 2e%
11. A—Im = =0. B—Ilm—— = lim (—>) =lim =—=
e* 1 HO( xezx) HO( xezx) H0(2xe +e2x)
) . Inx . . 1 !
C=I|mx2Inx=I|m—_2=I|m %(_3:|Im —=lim—x*=0. A+B+C=0+2+0=2.
x—0" x—0" X x—0" —2X x—0" —2X X—0

12. Revolving R about the x-axis: V = 7rJ.l(X2 —x%) dx = 7r(———) =7

Revolving R about the y-axis: V = 27r_|. X(x—x%) dx = 27rJ. (x> =x*)dx=2 (———)——.
Ar 4rn 287-2lr 8rm
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