2019 Mu Alpha Theta State Convention MU INDIVIDUAL TEST

_(14+4x—x% x>0 . ) _
1. Iff(x)—{ mx + b, x<oandf|sd|fferent|able atx = 0, then
a) m=1,b=2 b) m=2,b=0 c) m=4b=1 d m=2b=1
2. lim—sjn(gx):
x-0 2x
3
a) oo b) 1 c) > d) =
3. Jim Re+-In@) _
h—-0 h
1
a) 1 b) 0 c) > d) 2

4. Which of the following is an antiderivative of x? cos(x3)?

a) ésin(x3) b) §x3 sin(x?) c) —ésin(x3) d) —x?sin(x®) + 2x cos(x?)

5. lim arctanx =

X—>00
a) 1 b) o o 3 d) 3
6. Evaluate the integral below:
v x
d
fo xZ+9°"
5 5

a) In (5) b) In(5) ¢) In (;) d) In(25)
If # is decomposed into partial fractions, then the coefficient of —is
x3+x%—-6x x+3

a) —= b) —% ) 0 d) 11

15
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8. ldentify the interval below where the function f(x) = —5x3 + 7x2 + x — 6 is concave down.

a) (o0, 00) b) (—o0,%) 0 (-Z,) Q) (%)

9. Arectangle has adjacent sides on the positive x and y axes and a vertexon theliney =1 — g What is the
maximum area of such a rectangle?
a) 1 b) 2 c) 4 d) =

10. The function f(x) = ax? + cos(x) has an inflection point at the point with x-coordinate . What is the

value of a?
1

a) —2 b) 2 o) 0 6 2

2

11. Evaluate the integral below:

o x
—dx
]0 VvxZ+9

3

a) %ln(i) b) 4 ¢) 2In(5) d) 2

12.1f f'(2) = 4andif g(x) = f(x? — 2),then g'(2) =

a) 4 b) 8 c) O d) 16

2_
13, ljim =8

x—2 X—2
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14.If y + tan(xy) = 0, then Z—z =

2
a) -sec?(xy) b) --2X=C xy)

1+x sec2(xy)
) - x ) sec?(xy)
sec?(xy) 1+x sec?(xy)
15.If f(x) = f: cos(t?) dt, then f'(x) =
XZ
a) sin(x?) b) [,* cos(t?)dt
c) cos(x?) d) fox sin(t?) dt

16. Find the general solution to the differential equation x dy — y dx = 0.

a) y=e*+C b) y=Cx c) y=x+C d) Can't be solved

17. What is the y-intercept of the line which is tangent to the graph of y = 2x? — x + 1 at the point where
x =17

a) —3 b) 1 ) 0 d) —1

18. Let A be the region bounded by y = In x, the x-axis, and the line x = e. Which of the following represents
the volume of the solid generated when A is revolved around the y-axis?

a) nfol(ez —e?)dy b) nfol(ez —e¥)dy c) nfolezydy d) 2w fle(e2 —e)dy

19. When the value of cos 2 is approximated by using the 4t degree Taylor polynomial about x = 0, the value
of cos2is

a) 14— b) 1+2+22 ) 1---2 d 1-2+22
2 24 2 24 2 24 2 24
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20. Identify the interval(s) below where the function f(x) = xV20 — x2 is increasing.

a) (V10, ) b) (—V10,v10) c) (—o,v20) d) (=v20,-v10)U(¥10,20)

21. The slope of the line normal to the curve h(x) = 2 cos4x at x = % is

a) —43 b) —4 g B d)

12

22. Given as _ sin? (Es) whent =0ands = 1. Find t whens = E.
dt 2 2

a) - b) 7 0 1 d)

SIS

23. The function f(x) = V4 = x2 has a vertical tangent line at

a) x=0 b) x=2,-2 c) x=1,—-1 d x=02,-2
24, lim 222220

x—-0 X

a) —2 b) 0 c) 2 d) 4

25. Evaluate the integral below:
2 x|
] —dx
1 X

a) —3 b) 1 ) 2 d) 3

26. The derivative of (1 + x)™ - In(1 + x) with respect to (1 + x) is

a) (1+x)"1+nIn(1+x)] b) 1+ 1In(1+x) c) nin(1+ x)" d) %+ In(1+ x)
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27. What is the area enclosed by one leaf of the graph with polar equation r = sin(36)?

-3 -3 1
a) 5 b) - ) o d) 3

28. The region bounded by y = Vx? — 1,y = 0,x = 1, and x = 3 is revolved about the x-axis. What is the
volume of the resulting solid?

a) 8m b) = ) —= d) =

3 3

29. Evaluate the integral below:

3
]4x\/6—2xdx
1
16 19 48 96
a) —? b) ? C) ? d) ?

N | =

30. Find the length of the curve described by x = arcsin(t) and y = %ln(l —tHfor0<t<

a) 2v3 b) 2Inv3 0 2+3Iy3  d) ;In3



