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1. The area of a rectangle is numerically equal to its perimeter. If the length of the
rectangle is 3 more than its width, find the area of the rectangle.
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2. If i = +/—1 simplify
7+ 40 7T —4i

3—2 * 3420

24
3. One leg of a right triangle has length = The area of the triangle is 7. Find the length
of the hypotenuse.

337
(a) 60

132
b %5
21
4

1189
225

238
45



4. Write as a single root: /4 -+/3

(a) V108
(b) /2304
(¢) V432
(d) /72
(e) /144

5. A water tank can be filled by two different pipes. If the drain is closed, it takes the
first pipe 1;11 hours by itself to fill the tank and it takes the second pipe 1% hours by
itself to fill the tank. If the tank is full, it takes 3% hours for the tank to empty with
the drain opened. How long will it take to fill an empty tank if both pipes are used
and the drain is opened?

(a) 1 hour

1
(b) 1§ hours

6. Let f(z) = 323 — 9z. Simplify f(@ —

(a) 3z+6
(b) 3z +2
(c) 3x—38
(d) 3x+4
(e) 3x—12



7. Find the positive integer a which satisfies

Vva + V1183 = v/2023.
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8. If n is a positive integer then
nl=nn—-1)Mn-2)-... 1

2021! + 2022!
Simplify the expression W
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9. Three of the vertices of a parallelogram are at the points (2,5), (3,2), and (7,9). Which
of the following sets consists of all possibilities for the fourth vertex?

(&) {(=31),(6,12), (8,6)}
(b) {(=3,1), (1,8), (12,13)}
(¢) {(=1,-5), (4, 1), (11,16)}
(d) {(=2,-2), (6,12), (8,6)}
(e) {(=1,-9), (6,12), (12,13)}



10. Find all values of x which satisfy

|2® + 52+ 1| =2z +5.

(a) {-6, —4}
(b) {-6,1}
() {-1,1}
(d) {-1,2}
(e) {1,—4}

12. Six people which I will call A, B, C, D, FE, and F, go to the movies. How many
different ways can all six people sit in the first six seats of a row if A must sit next
to B, C' must sit next to D, and E must sit next to F'?

(a) 60

(b) 48

(c) 36

(d) 72

(e) 120



13. Find the coordinates of the foci of the ellipse

(@27 (-1

24 %
(a) (=2,2), (=2,0)
(b) (=3,1), (-1,1)
(c) (=2,8), (—=2,-6)
(d) (=9,1), (5,1)
(e) (=2—2v6,1), (—2+2v6,1)

14. Multiply and simplify:

(8 —3V5+4v3 —2V15)(8 — 3V5 — 43 4+ 2V15)

(a) —89+12V15

(b) 1

() 7—-6V15

(d) =12 —6v/5+ 83 — 415
(e) 31

15. Find the set of all real numbers x which satisfy

. 2
> 9,
(x+2> -

Write the answer using interval notation.

(a) (~00,~3]U [~3,00)
b 320 (—2,-4]
(c) [-3.-2)U[-3,0)
(@) (~00,-3]U (~2,~3]
(&) (~o00,~2) U (~2,00)



16. From a point on the ground, the angle of elevation to the top of a building is

o = tan™* T From a point on the ground 7 meters closer to the building, the angle of

4
elevation to the top of the building is f = tan™" 3 Find the height of the building.

a B [
7m

(a) 17 meters

(b) 25 meters

(c) 29 meters

(d) 21 meters

(e) 12 meters

17. How many sets A satisfy

AN{1,3,4,5} ={1,4} and AU{2,3,5}=1{1,2,3,4,5,6}7
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18. Suppose a and b are real numbers with a > 1 that satisfy log, (log,a) = b. Find the
value of log, (log, a).
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19. In the triangle below, 6 = cos™" 3" Find z.

B

0
r+1 T+ 2

—2r+3 if x<3,

20. Let f(x):{ Ar —15 if z>3

Find the number of points of intersection of the graphs of

y=f(z) and y=a*—4x.
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21. Let A and B be the following 2 x 2 matrices:
1 -1 11
S B

Find a number ¢ with the property BA = cAB.

(a) 2
(b 1
(€ 1
(d) 0
@

22. Find the smallest positive number k for which the graphs of

Yy = Cos <%x+k> and y = sin (%x)

are identical.

N

23. Find the point of intersection of the lines /; and [, whose parametric equations are
given by

ly: x=2t+2, y=2t, z=-2t—3,
lo: x=2t—1, y=t—1, z=—-t—2.

(a> (27 07 _3)
(b) (37 1’ _4)
(¢) (5,3,—6)
(d> (L 1) _2)
(e) (47 2’ _5)



24. Four six-sided dice are rolled. Find the probability that all dice came up 3 or greater.
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25. Find the 2 x 2 matrix A which satisfies

AQ:{?’ 5] and A3:[1 18}.

-5 8 —18 19
@ % 1]
CHR
@ %]
@ |3 3]
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(a) {6-2v3,6+2V3}
(b) {-6,1}

() {4-2v3, 4+2V3}
(d)

(e)

{-3, 1}
{-8,12}



27. There exist unique real numbers a, b, ¢, and d such that the polynomial 1+ x + 2%+ 23
can be written in the form

l+r+2°+2° =a+br+cr(r—1) +de(z — 1)(z - 2).

Which of the following is equal to a + b+ ¢ + d?

(a) 7
(b) 6
(c) 8
(d) 5
(e) 9

28. There exist unique positive integers a, b, ¢, and d with

1000 1
2023 1
by ——
1
‘T
Find d.
(a) 15
(b) 19
(c) 23
(d) 17
(e) 11

29. A point P is chosen on the part of the graph of y = 4— 22 that lies in the first quadrant.
Consider the quadrilateral that has vertices

(0,0), (0,4), (2,0), and P.

Find the coordinates of the point P that makes the quadrilateral of largest area.

(a) (1.3)
) (%)
() (5:4)
@ (5.%)
() (3:9)

10



—2x+8 if

_1 A
5T+ 3 if

30. Let f(z) = {

Find a formula for f~!(x).

—%x+4

@@=
—2r+7

(b) f—1<x>={_lxi4
—%$+4

(© fl<x>{_m7
—2r+7

(@ f‘l(w)={_lxi4
e [heed

© @) {_MS

x < 3,

T > 3.
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if

if
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T <2,
T > 2.

r <3,
T > 3.

T <3,
T > 3.

r <2,

x> 2.

T <3,
T > 3.

31. Find the exact value of the sum
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32. Let a, b, ¢ be real numbers with a # 0 and let r;, and 75 be roots of the quadratic
equation azx? + bx + ¢ = 0. Which of the following quadratic equations has roots r?
and 737

(a) a*z? + (dac — bz + 2 =0

(b) a*z?+ b’z +c*=0

(c) a*z*+ (b* —4dac)r+ =0

(d) a*z*+ (b* — 2ac)r+ =0

(e) a*x®+ (2ac — b))z + 2 =0

33. The line y = x+4 is tangent to the parabola y = z*+ax+b at the point (2,6). Find b.

(a) 16
(b) —4
(c) 12
(d) =2
(e) 8

34. Find the distance between the parallel planes

20 4+ 3y + 62 =1925 and 2x+ 3y + 62z = 2023.

(a) 49
(b) 56
(c) 14
(d) 98
(e) 63

12



35. Which of the following is a root of

4 — 62> + 40 —1=07?
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36. Find all values of € in the interval [0, 27) which satisfy

sin (29—1— g) = sin (6’— %) .

Tm 3lm 17w 55w
367 367 127 36

7w 337 137 197
4’7 367 127 12

367 367 127 36

T 3m 43w 17w
127 47 367 12

{
{
{117? 35m 17w 59#}
{
{

57 297 137 53w
36 367 127 36
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