Integration Topic Test

Mu Alpha Theta

Solutions:

1. A. x+c evaluated from a to b is b-a.

2. B. Let u=x/2 and we get the integral of
2¢0S(u)du which is evaluated to be

T
2(sin€ -sin0) which gives 1.

3.C. alength of 9 divided by 2 gives change in
X is 2: 2(1+9+25+49) = 168.
1
4. A.letube x-1, so we get I3(U +1)uzdu

which is equivalent to choice A.

4
5. C. I f (xX)dx =20 by the MVT for integrals.
0

1 4
To evaluate Z(ZO + IZdX) which gives 7.
0
6. D. Since g is a constant, g' is O at all x.

4
7.8B. _“ X — 3| dX can be evaluated with the
0

area of two triangles:
0.5(3)(3)+0.5(1)(1) '3 g
which gives b.

8. D. By the FTC, and the chain rule

£(x)=34/(3X)* — (3X) and at x=5
we get 3v/210.

9. A. For x< -1 we use the integral of 4x dx.
Evaluated from -2 to -1 we get
2Xx*+Cc=2-8=-6 and

and from -1to O we use 5— X* to get
3

X
5X — ? + C which gives 14/3. -6+14/3 = -4/3.

1 2
10.¢. [(L—Xx*)dx + [ (x* —1)dX which gives 2.
0 1

11.

1)

1 3X 2
12.D. g Arctan 7 + C evaluated from O to g

T

24

b‘?ﬁ

1
which gives 1/6 times Arctanl = 6

13. A. Let ube secx, to give

1
jsec2 x(sec xtan X)dx which gives gsecs X+C.

National Convention 2007
So sec( 7T }+3=-1+3 = 2.

14. A. The radius of the semicircle is — so we
2
75 \x 8
use —j —— | dX which gives — 7.
25\ 2 16

15. B. j f (x)dx +T f (x)dx = j f (x)dx. so

6=2+? gives the answer is 4.

16. C. Let u= g(x) and
9(2)

2

[ f(g(x)g'(x)dx= [ f(u)du=
0 9(0)
F(g9(2))-F(g(0))= F(1)-F(-1)= -1-0.5=-15

17. A. h(x)= INX—=1In1 gives IN(X*) which equals
3Inx or choice A.
f2-1O_, 1 )[ (3" +2x* +k)dx
2-0 2-0%
slope 8 equals X* + X* + kX + C evaluated from
Oto2, andso k=-2.

19. D. Using symmetry, we integrate € “dX over 0
to 2 and double the answer.

. 1
—e?—(-€") = —— +1 fimes 2. Getting a
e
common denominator gives choice D.
2
20.¢. 2+ [v(t)dt gives 4/3.
0

21.B. as =Kk (2S) so lds =2k dt and
dt S

Ins =2kt + c. Using the initial condition gives c=2

and using the second gives k= -1/4. Substitute €
for s gives t=4+2e.

22. D. For x<0, |x|/x equals -1. So the integral on
the left is equal to -1(2) which is the area of the 2
by 1 rectangle under the x-axis. So -2 equals -0.25
times the area under the absolute value graph

shown below. T
?

-1
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The area of this is 0.5(1)(1)+0.5(m)(m). So

2= —£(1 += L (m )j which solves
4\ 2

to 16=1+m or Mm=+/15.

23. B. The y-values for the intervals (-1,0] is -1. The

1 1
area under the curve is thus (5 - g and

the value is negative. Answer is B: —.

1
24.D. ke™ —k = p(—E)(ke’k* +k)

k(e -1 = p(-D(e™ -1 so p=—k
25. E. Displacement over [0, 10].

26. Answer_C.
2431 dx 24/3-1 dx
X 4+2X+5 4 X +2x+1+4
by completing the square.
2431 dx
_jl (X+1)2+4
EArct M—EA ctan0
2 2 2

1
So Egg is the result which gives

Answer' B En‘her use y- var'lables

nj((2+ﬁ)2 — )y +

ﬂ[f(uﬁ)Zdy—f(m(y—z))Zdy}

or x-variables

National Convention 2007
2
27 [ (2+ X)(X+2 = X*)dX. Neither is
0

nice, and requires multiplying to get a polynomial
expression and then integrating. The answer is

—— 7T . Work for the second integral:

2%}(2 +X)(X+2-x*)dx =

27 [(—X° =X + 4x + 4)dx =
x* X
272'(—7 - ? +2X* + 44X+ C) evaluated

to get 27[( 4—§+8+8)—%7Z

3Xx

28. ¢. [9™dx= d +C 3"
In9g§ 2In3
so n=6 and g 6x. So 6+24 30
1
29.D. . Letu=
oj; \/x X’ IZx/—x/
and du = 2\])— so we have j—du

X v1-u

which gives Arcsin \/; + C evaluated

i

from x=0.5 to x=1. Arcsinl-Arcsin—

gives

NN
AN

z
.

cos’(2x)dx = | (;cos(4x)+ )dx

0

30.

O w0 [N

since COS(4X) = 2¢0s*(2X) —1 by the

cosine double angle formula.
1. X
Integrate to get §S|n(4x) + 5 +C

o 1. 47 «
which is evaluated to get gSII’l— +—

3 6
7 3

%_%g\/z__ = __E to give choice A



