Mu Gemini 2023 MA® National Convention

1. What transformations can be applied to the graph of f(x) = ito get the graph of

-2
glx) = % ?
Translation to the right by 3 units and up by 1 unit.
Translation to the right by 3 units and down by 1 unit.
Reflection across the y-axis and translation to the right by 3 units.

Reflection across the x-axis, then translation to the left by 3 units.
NOTA

moow >

sinx sin2x cosxsin2xcscx

2. Which of the following is equivalent to the expression p— > , Where
defined?
A. sinxtanx + cosx B. sin?x + sinxcosx
C. sinx +cosx D. 1 E. NOTA
3. Whatis the point of intersection of the two asymptotes of the function y = szx_# ?
A (-1,-13) B. (1,3) c. (1,5) D. (1,7) E. NOTA
4. Which of the following lines are NOT tangent to the unit circle?
l.y = —2x++/3 Il.y = —2x ++/5 .y = =2x ++7
Al B. LIl C. I, 1 D. LI E. NOTA
5. Let R be the region bound by the following graphs:
y = \/—x2 +4x+12,x=-2,x=6,y=6
Find the volume of the solid created when R is revolved about the x-axis.
A == B. =~ C. 256m D. 2881 E. NOTA

6. Let (a, b) be the point on the line y = 2x + 1 that is equidistant from the points (0, 2) and
(2,0). Whatis a + b?
A -2 B. 0 C. 2 D. 4 E. NOTA



Mu Gemini 2023 MA® National Convention

10.

11.

12.

With left and right Riemann sums of 2 equal subintervals, the value of ff’(x2 + 1) dx can be

bounded. Which of the following is that bounding interval?
A. (513) B. (515) C. (7,13) D. (7,15) E. NOTA

Which of the following functions satisfy the condition that lirr%f(x) =8 but f(2) is
X

undefined?

A f(x)=vx—2+38 B. f(x) =8In(x—2)
C. f(x)=\/% D. f(x)===2 E. NOTA

Given a polynomial function f(x) with degree n > 0 and leading coefficient a. Which of
the following conditions guarantees that lim f(x) = oo and lim f(x) = —
X—00 X—>—00

A. a<O0andniseven B. a<O0andnisodd
C. a>0andniseven D. a>0andnisodd E. NOTA

Find the ordered pair (a, b) such that f(x) is everywhere continuous.

xc—4

Ix+2 X <=2
fx)={ax+b -2<x<2

Lx2—4

- x> 2

A. (1,0) B. (1,4) C. (2,0 D. (2,4) E. NOTA

For f(x) from question 10, find limzf’(x).
xX——
A —4 B. 1 C. 2 D. DNE E. NOTA

If @ = lim 32X ~ andb—hm » X what is a? + b2?

x—0

A -1 B. 0 C. 1 D. 4 E. NOTA
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13. ¢ % (hcos 2x) = —2hsin Zx% =+ 0, which of the following is true about x and h?

h and x are both constants with respect to t

h is a constant with respect to t and x is a non-constant function of t
x 1s a constant with respect to t and h is a non-constant function of ¢
h and x are both non-constant functions of ¢

NOTA

moow»

14. Find ;—x (2sin(5 — x2) cos(5 — x?))
A. —8xcos(10 — 2x?) B. —4xcos(10 — 2x?)
C. 4xcos(10 — 2x?) D. 8xcos(10 — 2x?) E. NOTA

tan(5x+5h)—tan 5x

15. — 1 sec(5x+5h)-sec5x . f(x)
If f(x) }ll_r% - , find "

A. —cotbx B. cscbhx C. secbx D. tanb5x E. NOTA

and g(x) = }li_r)r(l)

16. f i : . dy d?y
For which intervals in the graph of y = f(x) below is >0 and -z < 0?

Note: There’s a point of inflection at x = b and relative maximum at x = c.

!

A. (a,b) . C. (b,c) D. (b4d) E. NOTA

17. Let f(x) be a polynomial function with degree at least 3. If a < b and f(a) = f(b) = 2,
which of the following must be true for at least one value of ¢ on the interval (a, b)?

. f(c) = 0 1. f'(c) = 0 I, £"(c) = 0
A. lonly B. Illonly c. Il D. LILII  E. NOTA
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18. Find the minimum value of f(x) = x> — 3x? + 12 on [—2,4].
A. —8 B. —2 C. 2 D. 8 E. NOTA

19 Find J|x — 3|dx.

A = B. = C. 20 D. 40 E. NOTA

2

20. Given that [ f(x)dx =6, [° f(x)dx =3, [ f(x)dx =—3,and [, f(x)dx=—1
Compute the value of f__f f(x)dx.

A =7 B. =5 cC. -1 D. 5 E. NOTA
21. Flndf\/BZ_

A V3T 5+C B. ;V3x2+ 5+C

C. V3xZ+5+¢C D. V3x2+ 5+C E. NOTA
22. i —1

Fmdfmdt

A. arcsin(e™®) +C B. arcsec(e™®) +C

C. VeI—1+¢C D. YeZ-ly¢ E. NOTA

e~

23. f(x)isoddand g(x) is even, and both functions have domain over all real numbers. Which
of the following is/are guaranteed to be true?

l. f_zzf(x)g(x)dx =0 Il fl_lg(x)dx = Zfolg(x)dx
A. lonly B. Ilonly C. Both D. Neither E. NOTA

24. \f fok(ka — x2) dx = 18 then what is k?
A 1l B. 2 C. 3 D. 4 E. NOTA
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25.

26.

217.

28.

29.

30.

f(x) is odd and g(x) is even, and both functions have domain over all real numbers. Which
of the following is/are guaranteed to be true?

l. f_zz(f(x) + g(x))dx =2 fozg(x)dx

1. f_33f (g(f(x))) dx =2 f30f (—g(f(x))) dx
A. lonly B. Ilonly C. Both D. Neither E. NOTA

What is the average value of f(x) = 3x — x?2 for the part of the graph that resides in the first
quadrant?
A. 05 B. 1 C. 15 D. 2 E. NOTA

Compute f_13(x3 + sin(x) + x? + 5x) dx + f13(x3 + sin(x) + x2) dx
A —4 B. -3 C. -2 D. -1 E. NOTA

If £(x) = [, sin(t?) dt, find f' (x).
A 0 B. sin(x*) C. 2xsin(x?) D. 2xsin(x*) E. NOTA

The velocity of a particle is described by v(t) = e2™se<® for ¢t > 0. Find the acceleration
of the particle at t = 2.

6 6 3 3
Find - (x5
ol € )-
A. cosx - xSinx—1 B. sinxcosx - xSinx—1
C. % ¢ Inxcosx D. ————— E. NOTA

sinx+xInxcosx



