Mu Integration MAGO National Convention 2016

For all questions, answer choice “E) NOTA” means that none of the above answers is correct.

1. A particle moves along a line such that its velocity is given by v(¢) = 9¢* - 8¢ +5. Find the

particle’s displacement between times f =1 and ¢ = 2.

A) 14 B) 16 C) 17 D) 19 E) NOTA
2. Let k be areal number. If (‘)_kl(sz - 2x) dx =6, then k=

A) -1 B) 0 01 D)2 E) NOTA
3. If Olsf(x) dx =5 and 017 f(x) dx = -4, then compute (‘)73(x + f(x)) dx.

A) =21 B) -11 C) -1 D)9 E) NOTA
4 ‘4(|x—2|+3)dx:

- 0,
A)7 B) 12 C) 14 D) 16 E) NOTA

6x* +3x%+1 )

X2

5. Which one of the following is an antiderivative of

18x* +15x* +15
5x?

2x" +3x% -1
x

12x* -2

X3

18x* +5x% +
D) 8x" +5x°+5
X
E) NOTA

A)

B)

0

6. (‘)xe"‘ dx =

1-x

1e +C C) -e*(x+)+C D) —%xze"‘ +C E)NOTA
-X

A) e*(1-x)+C B)
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7. (‘)xsinh(xz) dx =

A) —%cosh(x2)+C
B) %cosh( )+C
Q) xCOSh(xZ) S|nh(x2)

D) xCOSh(xZ) +Slnh(x2)
E) NOTA

8. 0.0 (r+y)dvdv=

0 V1

e -1 et -1 e +1
B C) e -1 D
4 ) )e )

A) E) NOTA

9. The length of the curve C from x =2 to x =3 is given by

0. \1+ (1252 - 4)" dx.

Which of the following is the equation of C, given that C goes through the point (2,22)?

A) y=4x>-4x+2
B) y=4x*-4x-2
C) y=12x"-4
D) y=12x* -94
E) NOTA

10. Let LxJ be the greatest integer less than or equal to x and let (x—' be the least integer

greater than or equal to x. Compute I Olo(fx] - LxJ) dx.

A)0 B) 9 C) 10 D) 11 E) NOTA
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6
11. Let a and b be integers. If 02 (ax + b) dx =8, then

A) a must be even.
B) a must be odd.
C) b must be even.
D) b must be odd.
E) NOTA

12. A continuous function f has values shown in the table below, where a, b, and c are real

numbers.

X 0 1 2 3 4
fx) a b c c a

4
Let T, be the trapezoidal sum approximation of 00 f(x) dx with 2 equal subintervals. Let 7, be

4
the trapezoidal sum approximation of (‘)O f(x) dx with 4 equal subintervals. Compute T, - 7,.

A)a-b B) atbh C)a+b+c D) b+2c¢ E) NOTA

x 1
13. Let F(x)= 01 % dt. Find the average value of F' over the interval {5,3}.

A) -1+In3 B) %InB C) In3 D) %InB E) NOTA

14, (° L

L 4+45x

dx =

A) g(l—lns)

B) i(5+2Ingj
25

19
0] Ing
9
D) 2+ﬁln3
5 19

E) NOTA
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15. Find the area of the region bounded by the curve y = 8 and the line y=16-2x for
X

e<x<e’

A) 17¢° - ¢* -16¢-8
B) 16¢% -16¢-8
C) 16¢° - ¢* -16¢-8

D) 16¢° - ¢* - 16¢+8
E) NOTA

16. Find the average value of g(x)=4"""coshx over the interval [0, 3].

4sinh3 4sinh3 _ 1 4sinh3
A) B) C) D) L E) NOTA
3In4 3In4 In4 3In4
17. " L dx =
2x"-4x+5
A) L2 B) 1t O Lin2 D)~ E) NOTA
2 5 6 2 6 4
\l X4
18. Ooee Tdx =
A) ¢t B) ¢ -¢ C) ¢ +1 D) ¢ E) NOTA

¥
19. What are all values of p for which (‘)1 dx diverges?

2p-3
xP

3

A) p£O B) p£1 C) Pk D) p£2 E) NOTA
Ax°+5x* +10x° +10x* +4x |
20. 0, (x+l)5 dx =

A) L B) 17 o® D) 1+4In2 E)NOTA
8 24 64
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21. Let R be the region bounded by y = ¢ and the x-axis over [O,\/ In 10}. Find the volume

of the solid generated when R is revolved about the y-axis.

n 2L B) 22 02 D) £

20 20 10 10

2
22. The integral (‘)2/ ﬁsec'lx dx is

A) equal to 2?7[—%+|n‘2\/§—3‘.

33

B) equal to %—2—7;+In‘2\/§—3‘.

33

C) equal to %—2—7;+In‘2\/§+3‘.

3.3
D) undefined.
E) NOTA

23. Oj_/j_pxg cos(xz) dx =

A)0 B) 1 C)% D)2

24. Find the area inside the loop of the polar curve defined by

5(secd+tand) £<¢9<3—”, 3_”<9<5_”
‘o 2 2 2 2
0 g-3"
2

A>§(4—p) B)%(p—Z) c>§(4—p) D)%(p—a

25. Let n be an integer greater than 1. Evaluate (‘)x"“l Inx dx.

E) NOTA

E) NOTA

E) NOTA

A) mx™+C  B) m"-Inx+C C)%x"'“z“c D) x"*-xInx+C E)NOTA
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26. The region between the curves x = \/; and x = y° in the first quadrant is the base of a solid.

The cross sections perpendicular to the y-axis are rectangles whose height is 420p1n5 times the
length of the plane of the base. What is the volume of the solid?

A) 54pIn5 B) 63pIn5 C) 72pIn5 D) 140pIn5 E) NOTA

27. Let a be a positive real number. Given that
2a
0. (x3 - (a+1)x? —3ax+4a) dx =0,

compute the sum of the possible values of a.

A)6 B) 8 C) 10 D) 12 E) NOTA
28. (‘):Opw dy dx =
Yy
A)l B)2 Q) p D) p° E) NOTA

rl4
29. Evaluate j p (sec xtan? x +sec® X — tan X —sec? x cot x) dx.
V4

A) \/5—\/5—1+In‘5\/§—\/§—2‘
B) x/§+1—«/§—ln‘\/g+\/§‘

o) \/5—2«/5-%|n24

2 2

D) 2 -S+1n¥E

)IB ;
E) NOTA
30. 3 e dv=
.Ooe X —

Al B) Vp ) gInZ D) ¥ E) NOTA



