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9x3 —3x% + 7x—2007 _

1) lim 3
x—  3X°+6Xx+ 2007
g 3,7 _2007
lim X x2 X3 =9—0+0—0=3D
X—>00 3 6 2007 3+0+0
R
X2 X
2 tim D= _ ) _150)-18
t—0 t
, 4x2 exp(xz)— 2exp(x2) exp(szZX2 —1)
3 y'= > = .
4% 2X
2
' —exp( 2)2x%(4x)~ 4:((2x —1)+
4x
+2xexp( 2\2x% -1 exp( X2X3 X +1) D
2x? X
4) A:lx(Zx—xz) A -3 g
2 dx

- 4 .
x =0 (minimum area) or X :§ (maximum area)

[

5) h(x)=+/x+ h(x) =2+h(2)=h(2)=
1+h'(x) 1+h'(2) oy 1
h'(x)=——— = h'(2)=—==2;h(2)==B
) 2,/x + h(x) @) 242+ 2 @) 3
6) limh(x) exists if lim h(x)= lim h(x)
x—1 xo1t X1~
lim h(x)= lim x+7=8
xo1t x—o1t
lim h(x)= lim 9—-x*=8
x—1~ x—1t
Since lim h(x)= lim h(x), the limit exists
x—1t x—1~

regardless of the value of a. D
7) Take derivative with respect to x on both sides

12x% —2xy? — 2x2y—2= d . 4y—2L Y _o
dx dx

dy| 2yt -12xf| e

Xl 1) 4y- 2x°y (-12)

8) y'=3x*—4x+1  y' >0 forall xe(1,4)
y is increasing on the interval (1,4)

y"=6x—4  y">0 forall xe(1,4)

y is concave up on the interval (1,4) C

9)If a>1, a" - AND n? — « divergent

a a-1
If 0<a<ithen lim——=lim—2" ___¢
n—o g~ n—owo |n(a)a_n
If -1<a<0,letb=-a
_ npn
lim(-b)"n™® = lim %:o.
n—oo Nn—o0 n

n
If a=—1, lim(-=1)"n"! = lim ) =0.

n—o0 n—owo N

Ifa<-1,let b=-a:

Ny n
n® = lim m:o@ because b"

lim(-b)" -

n—o0 nN—oo n

diverges more rapidly than n raised to any power.
Thus the limit converges only when —1<a<1.C

10) r=J(x—2P + (y+ 5 =(y? +1f + (y + 5
ﬂ (y +1X2y +2(y+5) o

2\/y +2)2 y+5
Set numerator to zero: 4y +6y+10=0

y=—1:r=\/_0:2\/_B
vz V20,
3 dt dt
d_V =47r(2)2ﬂ=47z:>£=l
dt], dt dt 4
A= dar? A g O sﬁ(z)(lJ=4;zB
dt dt 4
r tn+m 1 2n-3
12) Iim(1+—j —e" Iim(l——j —e?B
n—oo n N—c0 n
h(x) 1 1
13) Inh —Inx —~<=———Inx
) Inh(x)= R
' 1 1 1/x 1x
h(x)=| = - Inx [x** =0, x¥*=0 forany x
X° X
%—izlnx:O:x:e Max = e¥¢ E
X° X
14) First derivative: n!x"™*
nl-2

Second derivative: nl(nl-1)x
Third derivative: n!(ni~1)nt-2)x™?
n" derivative:

ni(n-1)nt-2)- ... (nt-n + 2)(nt-n + 1)x" "

The coefficient equals ( )'
(ny
15) ‘[ +7- 1) 7<03 —|x—3|<0.3
3 3




National MA® 2008 — Mu Limits and Derivatives Solutions Page 2

[x-3<0.9  Choose 5=0.9 D
_r'(p)sin@+r(0)cose r(0)=1-cos(26)
"~ r'(@)cosd-r(0)sing  r'(0)=2sin(20)

M Lo
" (@@‘@[J

17) 1) g'(x) could be negative in between the
integer values — False

I1) There is a critical point at x =1 but not
necessarily a minimum — False

1) g'(0)=0 - True

IV) Same reason as | — False B

18) lim 1[el/“ +e2" +...+e”/”] lim = Zek/”

n—o N n»oonk ]

This is a Riemann Integral approximation of

}exdx =e-1 A

0
19) g'(x)=2(L+ f(x))f'(x)
9"(x)=2(1+ f(x))f"(x)+ 2 (x)F
9"(0)=2(1+1)(-1)+2[0F =—4 A
20) F'(x)= sm(xZ) F"(x )=2xcos(x2)
A) F"(x)<0 concave down
B) F"(x)< 0concave down
C) F"(x)>0 concave up C
D) F"(x)< 0concave down
21) x=1-cos’ @
y=1-cosé
. X .. 1-cos@
lim—=Ilim——— =
60y 60 1-cos@
;igz)(ncose):z C cos

1-cos6O

n n n n
22) Iim(lj + Iim(gj + Iim(gJ + Iim(ﬂj
n—w\ 5 n—w\ 5 n—w\ 5 n—w\ 5
=0+0+0+0=0E
——f(l)_f(_z)zz, 3c?-1=2=c==1

23) f'(c)= (2

¢ cannot equal 1 since it's an endpoint. Sum of the
valuesof cis-1. B

2

24) lim 2x° -3x+1
x»>-1  X+1

25) f(x+Ax)~ f(x)+ f'(x)Ax

2 .
=— Does not exist D

1 999
3/097 ~3/1000 + ——— _(-3)="2 C
3.1 0002/3( ) 100

26) In order for lim f(x) to not exist and
X—C

I|m|f } L to exist, we must have
X—C

-1 x<0
lim f(x)=— lim f(x) Let f(x)=40 x=0
x—ct X—C 1 x>0

) lim f(x)=1 & lim f(x)=-1 both exist-True

x—ct X—c~

1) tim [ f(x)-1/=0 and lim [f(x)-

X—)C X—>C
I|m|f — L| does not exist-False
X—C

=2 Thus

1) £(0) does exist-False
1O+ 8- FO) i L hich
Ax—0* AX

V) lim
Ax—0" AX

does not exist-False

Only lis true A

2 2,2
27) lim ¥ Ax? +12x — Bx = lim Ax? +12x — B2x
o X=e \/AX +12x + Bx

For the limit to converge, A= B2,

lim 12x 32 3

HD@\/BX +12x + Bx B> +B

B=2and A=4B
% 60~ 75

1 11
ofe)-1 TA) 3L 4

x<0 _VES

29) ) x-|x| = {X >0

1) (x—1)-|x| = x-|x|=|x|; x-|x| works, but |x] is
not differentiable at x=0 — NO

f(x)=3 when x=1

B

3 1-x x<1
Iy |x -1 :{Ex_l} o, " YEs
IV) 53| = { « iig ~YESC
x >

30) lim xsinz(x) lim xcos(x)+si2n(x)
—0explx?)-1 x>0 2xexp(x?)

i —xsin( )+2cos(x)

Im 2

x—0 4X exp( )+2exp(x

)zl D



