Math Day 2024
at Murray StateUniversity
Upper Level Examination

~ Do not openthis examuntil you aretold to do so.

" Clearly Il in your NAME andSTUDENTNUMBER
onthe bubblesheet.Your studentnumberis located
onthe cardyour teachergaveyou.

~ You have50 minutesto completehis exam.

" You may not usea calculator,phone,notes,book,
or other aid. Any attempt to do so will resultin
disquali cation.

" The examwill be scoredasfollows:
+1 point for a correctanswer

% point for anincorrectanswer
0 pointsfor a blank answer

" Clearly select oaesweion the bubble sheet for each
guestion. If morethan one answeris selectedthe
answemwill be markedasincorrect.

GOOD LUCK!









4. Supposethere is a bag containing 2 yellow marbles, 2 red marbles, and 2 orange
marbles. If two balls are drawn randomly



7. Suppose



11. Supposé (x) = sin(x) onthe domain ; 37






jx2  Tx+ 12§

17. Evaluate X!i3m+ — 3 if the limit exists.
(@) 0
(b) 7
(€1
(d 1

(e) The limit doesnot exist.

18. Assumeyou roll a 20 inch diameter ball along a line with an angular velocity of
degrees

ond
(@) 100 inches
(b) 200 inches
(c) 400 inches
(d) 1000 inches
(e) None of the above

How far will the ball roll in 10 seconds?

19. Three men are told to stand in a straight line, onein front of the other. A hat is put
on eachof their heads. They aretold that eachof thesehats wasselectedirom a group
of ve hats: two black hats and three white hats. The rst man, standing at the front
of the line, can't seeeither of the men behind him or their hats. The secondman, in
the middle, can seeonly the rst man and his hat. The last man, at the rear, can see
both other men and their hats. The last man and middle man are askedin succession
if they can deducethe color of his own hat to which both cannot. What must be true?

(@) The rst man hasenoughinformation to know that his hat is black.

(b) The rst man hasenoughinformation to know that his hat is white.

(c) The rst man would know the color of his hat only if he knew the color of the
last man's hat.

(d) The rst man would know the color of his hat only if he knew the color of the
middle man's hat.

(e) The rst man doesnot have su cient information to know the color of his hat.



20. Characterizethe end behaviorfor f (t) = (2t + 5)10(t? + t + 7)13,

(@ Ast!1, f(@)!1 andast! 1, f(t)!'1.

(b) Ast!1l, f(@)!1 andast! 1, f()! 1.
(c) Ast!l, f(@)! 1 andast! 1, f(t)!1.
(d) Ast!1l, f@)! 1 andast! 1, f({)! 1.
(e) None of the above

21. Supposea property is de ned asfollows:
For all x, there existsy suchthat z < x impliesf (z) <y.

What doesit meanfor this property NOT to hold?

(a) There existsx suchthat for all y and somez < x, we havef (z) .
(b) There existsx suchthat for all y and somez x, we havef (z) .
(c) There existsx suchthat for all y, if z<x thenf(z) .

(d) There existsx suchthat for all y, if z x thenf(z) .

(e) None of the above

(
t"; ift>0
22. Let n be a natural number and de ne g(t) = .
t " ift O:
n

If f(x) = 0" g(x), calculatef (0).
(@) f(0)=n!
(b) f(0)= n!
() f(©0)=0

(d) f(0) doesnot exist.
(e) None of the above



23. Considerthe following data set:

1;3;3;4;5;7,7;8;8;10;12;14,20;22,45;50;60

What is the smallestdatum point that liesin the 75th percentile?

(@) 20

(b) 22

(c) 45

(d) 50

(e) None of the above

24. How many solutions (in radians) exist for 2 sin?(x) = Xxin0 x 272
(@) 1
(b) 2
(c) 3
(d) 4
(e) Noneof the above

25. What is an



27. Supposewe have the relationship y(x) 2 + y(x) = x. Find the equation of the tangent
line to y(x) at the point (2;1).

(@y=1

(0) y= x+ 2

(c)y= 2x +5
1 11

(@) y= 75X+ 13

(e) None of the above

: . x3+ 7x2+ 2x 40
28. How many x-intercepts doesthe function R(x) = 2 Sx+ 6 have?

(@ 1
(b) 2
(c) 3
(d) 4
(€) 5

. S . 3
29. Giventhat a> 0, sec = P a2+ landthat satises < < —, ngluatetan )
evaldate



