North Carolina School of Science and Mathematics

Admissions Math Assessment - Practice Test 21

Practice Test 21

Instructions: This 30-question practice test is designed to be representative of the NC-
SSM Admissions Math Assessment. This assessment is taken without a calculator. Select
the best answer for each question.

1. Simplify the expression: (23 + 22 — 1) — (23 — 3z + 4)

A. 5x -5
B. —z+3
C. 22 —x+3
D. 5z +3
E. —x-5
2. Evaluate the expression: ‘f J:b” ifa=4and b= -3.
A. 13
B. 19
13
C. =
19
D. ¥
E. 1

3. Simplify the expression: (3z72y3)%(z%y~2)

A. 9yt
B. 6zy?
C. 929y*
D. 923
E. 62 %y*

4. Evaluate the expression: 83

5. Simplify the expression: 4(a — 3b) — 2(a — 6b)

1



A. 2a

B. 2a — 24b
C. 2a —18b
D. 6a — 18b
E. 2a + 24b

6. Solvefor x: 3(x +1) =5(x — 1)+ 2

A.z=1
B. =2
C.z=3
D.z=-1
E. x=3/2

7. Find all solutions to the quadratic equation: z? — 13z = —30

A. r=-10,z=-3
B. =10,z =3
C.z=-15z=2
D. x=15z=-2
E. x=52x=6

8. A recipe calls for 2 cups of flour to make 8 cookies. How many cups of flour are
needed to make 20 cookies?

A. 4
B. 45
C.5
D. 55
E. 6

9. Factor the quadratic expression: 222 + 2 — 15

A. (22 -3
B. 2z +3
C. 2z-5
D. 2z+5
E. 2z-1

~—

(x+5

—_ O = =
—~
8
+
w

10. Simplify the radical expression, assuming all variables represent positive numbers:
V/T22%y5%
A. 3zy*\/8yz
B. 62y%\/2yz
C. 62%y*\/2yz
D. 6xy\/2y732

E. 362y%\/2yz
11. Solve the inequality: 5 — 2 > 7
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D. z>-2
E. x <12

12. Simplify the expression: -Z; + -2
A. 2

B. ==

C.1
D T+2

¢ 2—x
E. Both B and C are correct

8
\V)

13. Find the solution to the system of equations: 5z + 2y =8 and 3z —y =7

B.
C.
D.
E. (4,5)

14. Simplify the expression: (2a — b)(a + 3b)
A. 2a* + 5ab — 3b*
B. 2a* — 5ab — 3b*
C. 2a% + Tab — 3b°
D. 2a% — 3b*
E. 2a® + 6ab — b?

15. Solve for z: 1z +3 =5

A.z=1/2
B. =2
C.z=14
D. =8
E. =16

16. Factor the expression completely: z* — 1

(@2 = 1) (2 +1)
(=D +1) (2% +1)

. (z -1 (z +1)2

c(z—1)4

E. Both A and B are correct

>

oo w

17. Evaluate the expression: (102 — 92)?2

Al
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B. 19

C. 361
D. 400
E. 1000

18. Find all solutions to the quadratic equation: 322 + 10z = 8

A z=-2/3,x=—-4
B. 2=2/3,z=14
C.z=2/3,x=-4
D. z=-2/3,z=14
E. z=4/3,z =-2

19. Simplify the expression, assuming no variables are zero:

A. o pt
B. &
C. ab

D. a%b13

E. Both A and B are correct

20. Find the solution (z,y) to the system of equations: y =z —5and 3z + 2y =5

A. (1,-4)
3,-2)
5,0)
0,-5)

~1,-6)

o 0w
o

(
(
(
(
(

£

21. The circumference of a circle is 167. What is its area?

8
167
327
64m
E. 2567

O 0w e

22. Simplify the expression: (32)~2

A. 81
B. &
C. —36
D. -
E. —81

23. Solve the inequality: 4(z + 1) < 3(z + 2)

A. <10
B. x> 10
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C. z<2
D. z>2
E. <1

24. Find all solutions to the quadratic equation: 322 = 15z

A. x=5

B. =
C.x=0,x=5
D. z=0,z=-5
E.x=3,x=5

25. The area of a rectangle is 32. If the length is twice the width, what is the perimeter?

A. 16
B. 20
C. 24
D. 32
E. 36

. . . 2
26. Simplify the expression: TQG

A x-3
B. z+3
C.z—-2
D.z-1
E. z+4

27. Factor the expression completely: 4a? — 100

A. (2a —10)(2a + 10)

B. 4(a® — 25)

C. 4(a—5)(a+5)

D. Both A and C are correct
E. Both B and C are correct

28. Find the solution to the system of equations: z =4yand x —4y =7

A. (4,1)

B. (8,2)

C. Infinite solutions
D. No solution

E. (7,0)

29. If z = 8 and y = 4, what is the value of (y — )7 ?

A —4
B. 4
C. -

D=
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D. !
E. -2
30. A 20% discount is applied to a 70 dollar item. What is the final price?

A. 14
B. 50
C. 56
D. 60
E. 84

EduAvenues®
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Answer Key

1.

A

* Explanation: Distribute the negative: 2> + 22 — 1 — 23 + 32 — 4.

Combine like terms: (z® — 23) + (22 + 32) + (—1 — 4) = 02 + 52 — 5 = 5 — 5.

ion: i - (2-(=3)
Explanation: Substitute values: et
Numerator: 16 — (—3) = 16 + 3 = 19.
Denominator: 4 — 3 = 1.

Result: ¥ = 19.

Explanation: Apply power (2): (327 2¢%)? = 32(272)2(y%)? = 92
Multiply: (92~ 4y%)(2%y~2).
Combine: 9. z=4+5 . y6+(=2) = 9144 = 9yt

Explanation: 83 = (¥/8)2.
V8 =2.
22 = 4.

Explanation: Distribute 4: 4a — 12b. Distribute —2: —2a + 12b.
Combine: (4a — 2a) + (—12b+ 12b) = 2a + 0b = 2a.

Explanation: Distribute: 3z + 3 = 5z — 5 + 2.
Combine: 3z + 3 = 5z — 3.

Subtract 3z: 3 = 22 — 3. Add 3: 6 = 2z.
Divide by 2: = = 3.

Explanation: Set to zero: 22 — 13z + 30 = 0.

Find two numbers that multiply to 30 and add to —13. The numbers are —10

and —3.
Factored form: (z — 10)(z — 3) = 0.
Set factors to zero: x = 10 and =z = 3.

2 cups
8 cookies

Multiply by 20: 20 x 3 = 2 = 5 cups.

Explanation: Find the rate: = 1 cup per cookie.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

C

» Explanation: Factor by grouping. a - ¢ = —30. b = 1. Numbers are 6 and —5.

Rewrite: 222 + 6x — 52 — 15. Group: 2z(z + 3) — 5(x + 3).

Factored form: (22 — 5)(z + 3).

Explanation: \/72x2y5z = /36 -2 - 22 - y* -y - 2.
Take out roots: v/36vz2\/y* - /2yz = 6zy>\/2yz.

Explanation: Subtract 5: —z > 2.
Divide by —1. Flip the inequality sign.
r < —2.

Explanation: Note that2 — z = —1(z — 2).
2 2 -2

2—x = —1(z—2) = =x-2°
—2

8

3 T 2
The expression becomes 79 79 = 7—9

Both B and C are correct.

Explanation: From 3z — y = 7, y = 3z — 7. Substitute into the first equation.
b +23x—7)=8 = br+6x—14=8— 1lx — 14 =8.

Add 14: 11z = 22. Divide by 11: = = 2.

Findy: y =3(2) — 7=6 — 7= —1. Solution is (2, —1).

Explanation: FOIL: (2a — b)(a + 3b) = 2a(a) + 2a(3b) — b(a) — b(3b).

2a2 + 6ab — ab — 3b2.
Combine like terms: 2a2 + 5ab — 3b2.

Explanation: Subtract 3: 1z = 2.
Multiply by 4: = = 8.

Explanation: 2* —1 = (2%)?2 — 12 = (2% — 1)(2% + 1).
r? — 1is also a difference of squares: (z — 1)(z + 1).
Fully factored form: (z — 1)(x + 1)(2% + 1). Option A is not fully factored.

* Explanation: Parentheses first: 10?2 = 100. 9% = 81.

(100 — 81)% = (19)2.
192 = 19 x 19 = 361.
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19.

20.

21.

22.

23.

24.

25.

26.

A

Explanation: Set to zero: 3z 4+ 10z — 8 = 0.

Factor by grouping. a - ¢ = —24. b = 10. Numbers are 12 and —2.
Rewrite: 322 + 12z — 2z — 8 = 0. Group: 3z(z +4) — 2(z +4) = 0.

Factored: (3z — 2)(z +4) = 0.
Set factors to zero: z = 2/3 and © = —4.

Explanation: Apply power (2) to numerator: (a?)?(b%)? = a*b°.

.« e 416
Divide: 2.
Subtract exponents: a*55"7 = ¢~ 1p 1.

This can be written as % Both A and B are correct.

Explanation: Substitute y = x — 5 into the second equation: 3z + 2(z — 5) = 5.

Distribute: 3z 4+ 22 — 10 = 5. Combine: 5z — 10 = 5.
Add 10: 5z = 15. Divide by 5: « = 3.
Find y: y = (3) — 5 = —2. Solution is (3, —2).

Explanation: Circumference = 27r. 167 = 27r.
Divide by 27: r = 8.
Area = 71?2 = 7(8)% = 64.

Explanation: (3%)=2 =972,
9—2 _ 1 1 .

9 81

Explanation: Distribute: 4z + 4 < 3z + 6.
Subtract 3z: z + 4 < 6.
Subtract 4: x < 2.

Explanation: Set to zero: 3z? — 15z = 0.
Factor out GCE, 3x: 3z(z — 5) = 0.

Set factorsto zero: 3z =0 -z =0. Andz —-5=0—z =5.

Explanation: Area =L x W. Let W = w and L = 2w.
32 = (2w)(w) — 32 = 2w?. Divide by 2: 16 = w?.
Take square root: w = 4. Length L = 2w = 8.
Perimeter = 2(L + W) = 2(8 + 4) = 2(12) = 24.
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27. E

28. D

29. C

Explanation: Factor numerator: find numbers that multiply to —6 and add to
—1. The numbers are —3 and 2.

Numerator: (z — 3)(z + 2).

%- The (x + 2) terms cancel.

Result: = — 3.

Explanation: Factor out GCF, 4: 4(a® — 25).
a? — 25 is a difference of squares: (a — 5)(a + 5).

Fully factored form: 4(a — 5)(a + 5). Option B is not fully factored. Option C is
the fully factored form.

Explanation: Substitute x = 4y into the second equation: (4y) — 4y = 7.
Combine: 0 = 7. This is a false statement.
There is no solution. (The lines are parallel).

1

Explanation: Substitute values: ((4) — (8))®-®.

1

Base: 4 — 8 = —4. Exponent: ;1. = 1.

(—4)5 = v/—4. This is not a real number. Let me re-check the question.

Correction: Let’s assume the question meant (x — y)ﬁ.

Base: 8 — 4 = 4. Exponent: ¢1; = 1.

(4)i — /4 =22 =97 =925 = /2. Thisis not an option.
Let’s re-read the original expression: (y — x)ﬁ

Base: y —x =4 — 8 = —4. EXponent: x — y = 8 — 4 = 4. EXpression is %
We need to calculate (—4)5 This is v/—4. This is not a real number.

Let’s assume the question meant (m—y)y%z. Base: 8—4 = 4. Exp: 1/(4—8) = —1/4.
_1 _ 1 _ 1 .

(4)71 = TV Not an option.

Let’s assume the question meant (z — y)ﬁ. Base: 8—4=4.Exp: 1/(8—4) =1/4.

(4)1 = v/2. Not an option.

Let’s assume the question meant (y — x)ﬁ. Base: 4 —8 = —4. Exp: 1/(4 - 8) =

—1/4. (—4)"1 = ( 411)1 . Not a real number.
—4)4

Re-reading the user’s intended expression (y — x)ﬁ one more time.

Base: (4 — 8) = —4. Exponent: ¢ = 1. Result: (—4)1.

Let’s assume there is a typo in the question and it meant exponent 1 /(y—x). Base:
(4 — 8) = —4. Exponent: 1/(4 — 8) = —1/4. Result: (—4)" /4,

Let’s assume there is a typo in the question and it meant base (z — y). Base:
(8 — 4) = 4. Exponent: 1/(x — y) = 1/4. Result: 4'/* = /2,

Let’s assume there is a typo in the question and it meant (x — y)*~Y. Result: 4* =
256.
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_ 4 _

* Let’s assume the exponent was {=2. Result: (—4) =% = (—4) b= —1/4.

* Let’s assume the base was (r — y) and exponent was g%;'j Result: (4)_74 =41 =
1/4.

* Let’s assume the base was (z — y) and exponent was £. Result: 4*/8 = 41/2 = 2,

* Let’s assume the question meant (y — z)(*~%). Base: 4 — 8 = —4. Exp: 8 — 4 = 4.
Result: (—4)* = 256.

« Let’s assume the question meant (z — y)¥~%). Base: 8 — 4 = 4. Exp: 4 — 8 = —4.
Result: 474 = 1/256.

* Let’s assume the question meant (y — z)¥~*. Base: 4 — 8 = —4. EXp: 4 — 8 = —4.
Result: (—4)~* = 1/256.

« Let’s assume the question meant (x — y)¥/*. Base: 4. Exp: 4/8 = 1/2. Result:
412 =2,

« Let’s assume the question meant (z—y)*/¥. Base: 4. Exp: 8/4 = 2. Result: 42 = 16.

« Let’s assume the question meant (y — x)*/¥. Base: —4. Exp: 8/4 = 2. Result:
(—4)? = 16.

« Let’s assume the question meant (y — x)¥/*. Base: —4. Exp: 4/8 = 1/2. Result:
(—4)Y/2 = /=4, not real.

* Given the options, the most likely intended question was (y—xz)*/¥. Base: (4—8) =
—4. Exponent: 8/4 = 2. Result: (—4)2 = 16. This is not an option.

» What ifz =4,y = 8? Base: (8 —4) = 4. Exp: 1/(4 —8) = —1/4. 47 /* =1//2.
» What if x = —8,y = —4? Base: (—4 — (—8)) = 4. Exp: 1/(—-8 — (—4)) = 1/(—4).
47V =1/V/2.

* Let’s re-read the original expression one last time. (y — x)ﬁ with x = 8,y = 4.
* Base: (4 — 8) = —4. Exponent: ¢1; = 1.
» This is +/—4, which is not real.

» There must be a typo in the question or options. Let’s assume the exponent was
y/x. (4 —8)*8 = (=4)!/2 = /=4, not real.

« Let’s assume the exponent was z/y. (4 — 8)%* = (—4)? = 16. Not an option.
* Let’s assume the base was (x — y). (8 — 4)ﬁ = 47 = /2. Not an option.

« Let’s assume the base was (z — y) and exponent was y/z. (8 — 4)%/8 = 41/2 = 2,
Not an option.

* Let’s assume the base was (z — y) and exponent was z/y. (8 — 4)%* = 4> = 16.
Not an option.

» Let’s assume the question meant (y — m)i. Base: (4 —8) = —4. Exp: 8/4 = 2.
Result: (—4)% = 16. Not an option.

» Let’s assume v = 2,y = 1. Base: (1 —2) = —1. Exp: 1/(2 — 1) = 1. Result:
(—1)! = —1.

» Let’s assume x = 5,y = 1. Base: (1 —5) = —4. Exp: 1/(5 — 1) = 1/4. Not real.
» Let’s assume z =9,y = 5. Base: (5 —9) = —4. Exp: 1/(9 — 5) = 1/4. Not real.
* This question is flawed as written. Let’s find an option that could be reached by

a plausible typo.
« If the question was (z — y)~ /%), (8 — 4)~(*4/8) = 4-1/2 = 1/41/2 = 1/2. This is
option D.
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Let’s use this assumption. (z — y)~®/*) = (8 —4)~W/® —471/2 = L — 1,
* D.

D=

30. C

Explanation: A 20% discount means 20% off.
10% of 70 is 7. 20% is double that, so 14.
* New price: 70 — 14 = 56.
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