National MA® 2008 SOLUTION KEY

Integration
1) I:(sz —x—4)dx = 2x° /13-x? /2—4x)|f=10—4—2/3=16/3 ©
2) di I ’ f(®)dt = f(x) represents the Fundamental Theorem of Calculus (E)
x a
3) jf 6" dx = (1/2) [6"du (U-Sub)= (6" )/2In61}=215/(21n6) (A)

Hv©) = [a@dt=[e"dr=2¢">+C 3 0)=6 = C, =4;5() = [ +4)dt =
4e” +4t+Cy;5(0)=0 =4+ Cy = C, =—4, Sos(4)-s(0)=4e*+12 (D)

5)V=ch':(e_")2dx=%(e_2”—1) ©)
4 2 4
6) LIZ—xIdsz (2—x)dx—j2(2—x)dx:2-3/2-(0-2):5/2 (A)

X A
7) I(x_b)zdx = j(x_b)dx+j

1n|x—b| -

( B ¥ dx = (Partial fractions) = (A=1,B =b)
X—

K D
5 (D)

8) Since3-y’=y+1 = y=lory=2 = A= I:lz[(3—y2)—(y+1)]dy=9/2(A)

9) Given hmz3[ I—QJ [ZJ choose x;=1i/n,soa=x90=0,b=x,=1, Ax = 1/n, and
n

n—o n

f(x)= 3(1 +6x + 9x> ), thus the definite integral would be 6[; (1+6x+9x*)dx (B)

10) j sin” xdx = (via Integration by Parts) 1 cosxsin"™" x+ n-l1 j sin”"* xdx (A)
n n

11) Yave = lUO (2—x)dx+jl(2+x)dx}=%[6+ﬂ=% (©)

12)j j 2xydxdy = j(xy ) [Vray = j(y —4y)dy=1/3-2=-5/3 (D)

x -
Ixz +16dx_sz +16dx: (1/2)[tan” (x/4) - In(x*+16)] + C  (C)

14) W = (force)(distance) = jow S7(4)* (10— y)dy = 800m(100 - 50) = 40,0007 ft-Ibs (A)

15) SA = 27zjbf(x)1/(1+(y')2)dx:> SA = 2ﬂjlzln(x2) 1+4/x>dx  (A)

16) J-lnlOJ-IO 1 dydx— J-loj-ln)_dxdy (B)
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17) [arctan xdx = x arctanx - | ledx (Parts) = [x arctanx - .5 In(1 + x)]I' = .5(n/2-In2) (D)
+ X

18) My=my= M,=m (.Spjo((&)z—(x3)2)dx)/m = [.Spj()((\/})z—(ﬁ)z)dxj =5p/28 (B)

19) [ cos® rdt = .[%(l+cos2t)dt)=%(t+%sin2tj+€ (©)

sec x(sec x tan x +sec’ x + (sec x + tan x)(sec x tan x)|

20) f(x) = i (ln(l sec x(secx+tan x 1) + C) = |
dx ‘ sec x(sec x +tan x) ‘

= (sinx + 1)/cosx (C)

21) j_“z(z[x]-3|x|)dx = 6+4+2-2-4-(6+24)=-24 (B)

22) L= [\l+(y)?dx = L= [ i+ (sinhx)’dx = [ coshxdx = sinhl - sinh0 = (e-e")2 (D)

23) Fx)= x .[ ; cos’tdt = _ij'ox cos? tdr & F'(x) = -x*(cos’x%)2x -2x J.Ox cos’ tdt

= -2x°cos’x? —2x[x2/2 + sin 2X2/4] = 2x°cos’x* - x° - (xsin 2x2)/2 (A)
.
24) [ x*Vx? —4dx (U-Sub)= [ u?@?+4)du = [ * +4u®)du=32/5 + 32/3 = 256/15 (C)
2 0 0

25) A= (1/2) jo””[msin(ze)]zdaz 8]5’2%0:%-0: ()
An(x—1)
3 (x=1)

26) | dx = (U-Sub & Parts) [ u™ (inuydu= 5(Inuy’13 = %[(m 3)2 —(In2)?| (B)
27) A= jfx—de = 5/6, s05/12 = j:x-%lx —-l/c+1= c=12/7 (D)

2 [

dx (Improper Integral) = jl ! dx + .[ 1 dx ; Since .[ lde can be shown to diverge
x—1 0x—1 tx—1 0x—1

(-00), it then follows that .[ :lex must also diverge. (E)
x —

2 I'(n)=(m-1!= j:x"_le_xdx (A)

2u—9du= -1 4 1 -1 1

2x+1 L 4 4
u'® 494" 11u®” 49(x+5% 11(x+5)”

30) j mdx = (U-Sub) j

Cc ©
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