North Carolina School of Science and Mathematics

Admissions Math Assessment - Practice Test 5

Practice Test 5

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: (a? — 3a + 5) — (2a® + a — 2)

A.
B.
C.
D.
E.

—a? —4a+7
—a%? —2a+3
3a® —2a+3
—a® —4a+3
3a2 —4da+7

2. Simplify the expression: —2(z + 3y) + 3(x — y)

A.

B.
C.

D.

E.

r — 9y
T — Ty
Tz — 3y
ox — 9y
z+ Yy

3. Simplify the expression: 4z(x —2) — (2% + 3z — 1)

A.
B.
C.
D.
E.

4. Evaluate the expression: (—3)2 + =

A.
B.
C.
D.
E.

322 —bhx +1
322 — 11z +1
322 — 11z — 1
422 — 11z + 1
322 —bxr —1

25

17
1
15
7
34

5. Evaluate the expression: 1002 — 643



So®p
S

18
E. 104

6. Simplify the expression: (4a=2b3)?

A. 16a=*b°
B. 8a4b8
C. 16a~1b°
D. 8a°v°
E. 16ab

7. Simplify the expression: (23y~1)%(2272y°)

A. 2243
B. 2283
C. 2z%y*
D. 2233
E. 228y*

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

A. 2p2

B. 7
C. 3m?n
D. 2

E. 3m

n2

3m
2

-2

3m

(3m?2n)3
ImAnd

9. Simplify the radical expression, assuming all variables represent positive numbers:

/36207102
A. 62352
B. 6zy5z
C. 182%y°2
D. 6251022
E. 62352

10. Simplify the radical expression, assuming all variables represent positive numbers:

47100436

A. 21046
B. 2450y18
C. 2225
D. 4250418
E. 22595

3

11. Simplify the expression: 35

2
Ty
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5
y+2
S5y+4
y2+2y
5y+2
Y22y
_5
2y+2
y+4
y2+2y

MY 0N w P

&

12. Simplify the expression:

7
N
8
+
=

A x2—2x—12

x2—3x—4
B. o5
2
¢ s
2
p. e
E. =2

13. Determine the value of the expression 5(z — y) + z? if r =3 and y = 1.

A. 16
B. 19
C. 13
D. 25
E. 20

14. Determine the value of the expression a® — v? if a = 2 and b = —4.

A. -8
B. 24
C. 12
D. 40
E. 4

15. Solve for z: 2z +11 =5

A. x =38
B. x=-3
C.z=3
D. z=-8
E. z=-6

16. Solve for z: 2z 4+ 2 =14

A =12
B. =20

__ 36
C. Z—F

_ 80
D. Z—?
E. z2=24

17. Solve for z: 9z — 5 =4z + 20
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A.x=3
B. = %
C.z=25
D.z=5
E. x= %g
18. Find the solution (z,y) to the system of equations: y =2z —3and 3z +y =7
A. (1,-1)
B. (0,—3)
C. (2,1)
D. (10,17)
E. (2,-1)
19. Find the solution (z,y) to the system of equations: 2z + 5y =3 and z — 3y =7
A. (4,-1)
B. (1,-2)
C. (-2,-1)
D. (4,1)
E. (-1,1)

20. Find the solution to the system of equations: y = —3z + 4 and 6z + 2y = 8

A. (0,4)

B. (1,1)

C. No solution

D. (2,-2)

E. Infinite solutions

21. Solve the inequality: 2(x — 3) > 10

A.xz>5
B. z>8
C. z<8
D. z>13
E. x>6.5

22. Solve the inequality: 15 — 5z > 25

A z>2
B. z<2
C. x> -2
D. z < -2
E. x> -8

23. Find all solutions to the quadratic equation: 22 —x — 12 =0

A.r=6,z=-2
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B.x=4,2z=-3
C.z=—-42x=3
D. x=12,2=-1
E. x=-6,z=2

24. Find all solutions to the quadratic equation: 322 + 7z = —2

A. $:—2,93:—%
_ _ 1
B.r=21r=3
_ _1
Cr=-22=3
D. sz,xz—%

E. z=1z= %
25. Find all solutions to the quadratic equation: 522 — 20 = 0

A. z=4,0=-4

B. x=2
C.r=22=-2
D. z=V2,2=-V2

E. x=52x=-4
26. Factor the expression completely: 10a*b? + 15a4%0°

A. 5a%b%(2a% + 3b)
B. 5a%b(2a% + 3b%)
C. 10a2b?(a® + 5b)
D. 5a%b*(2a® + 31?)
E. 5(2a%b% + 3a%b?)
27. Factor the expression completely: 49m? — 100n>

A. (Tm —10n)?

B. (7m + 10n)?

C. (49m — 10n)(m + 10n)
D. (7Tm — 10n)(7m + 10n)
E. (Tm —50n)(7m + 2n)

28. Factor the quadratic expression: 5z? — 17z + 6

29. A map scale shows that 2 inches represents 25 miles. How many miles are repre-
sented by 5 inches?

A. 62.5 miles
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B. 50 miles
C. 125 miles
D. 10 miles
E. 75 miles
30. A pancake recipe for 12 pancakes requires 2 cup of flour. How many cups of flour
are needed to make 36 pancakes?
A. 3 cups
B. 2 cups
C. 4 cups
D.
E.

cups
cups

NI o
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Answer Key

1. A
 Explanation: Distribute the negative sign: a? — 3a +5 — 2a® — a + 2.
 Combine like terms: (a? — 2a%) 4+ (—3a —a) + (5 +2) = —a® — da + 7.
2. A
» Explanation: Distribute both coefficients: —2(z + 3y) — —2z — 6y. 3(z —y) —
3z — 3y.
* Combine the results: (—2z + 3z) + (—6y — 3y) = = — 9y.
3.B
* Explanation: Distribute 4x: 4z(z —2) — 422 —8z. Distribute the negative: — (22 +
3z —1) = —2% — 3z + 1.
« Combine like terms: (422 — 22) + (=82 — 3z) + 1 = 32% — 11z + 1.
4. A
* Explanation: Evaluate the first term: (—3)? = 9.
 Evaluate the second term: 3—2 =2"2=23=38.
* Add the results: 9+ 8 = 17.
5. C
« Explanation: 1002 = /100 = 10.
o 643 = /64 = 4.
* Subtract: 10 — 4 = 6.
6. A
* Explanation: Apply the power rule (squaring) to each factor: 42 = 16. (a=2)? =
a72-2 — a74. (b3)2 — b3-2 — bﬁ.
¢ The result is 16a~45S.
7. A
 Explanation: Apply the power rule (squaring) to the first term: (z3y~—!)? =
(z3)2(y~1)2 = 25y ~2.
« Multiply by the second term: (z6y=2)(22=2y%) = 2. 26+(=2) . =245 — 95433,
8. C
* Explanation: Apply the power rule (cubing) to the numerator: (3m?n)3 = 33(m?)3n?® =
27mOn3,
+ Divide by the denominator: 297”16"53.
m=n
« Simplify coefficients: 2’ = 3. Subtract m exponents: m®~* = m?2. Subtract n
exponents: n?~% = n=2,
¢ The result is 3m?n 2.
9. A
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» Explanation: Take the square root of the coefficient and divide each exponent

by 2.

¢ V36 =6. Vab = 26/2 = g3, \[yl0 = y10/2 — o5 /22 = ;22 —

* The result is 623y°z.

10. B
» Explanation: Take the square root of the coefficient and divide each exponent
by 2.
o \/41 — 9. /100 — 4,100/2 _ .50 y36 — y36/2 — yls_
 The result is 22°0y'8.
11. B
» Explanation: The common denominator is y(y + 2).
° . . Y. 3
Multiply the first fraction by ¥: y(yﬁer).
* Multiply the second fraction by 3 ;EZE% = e
R . 3y+(2y+4) _ By+4
Add the numerators: Fir . = iy
12. C
* Explanation: The common denominator is (z — 4)(z + 1).
* Multiply the first fraction by £+;: (xf%z;lln = xff e
« Multiply the second fraction by 2=4: (xf(f)(ﬁrl) = go=l2
» Subtract the numerators: “r2=62-12) _ o®4o_Sv 12 _ 2720412
13. B
* Explanation: Substitute the values: 5(3 — 1) + 32.
« Simplify inside the parenthesis: 5(2) + 32.
» Evaluate the exponent: 5(2) + 9.
* Multiply: 10 +9 = 19.
14. A
* Explanation: Substitute the values: 23 — (—4)2.
* Evaluate exponents: 8 — 16.
» Subtract: -8.
15. B
* Explanation: Subtract 11 from both sides: 2z =5 — 11 — 2z = —6.
* Divide by 2: z = —3.
16. B
« Explanation: Subtract 2 from both sides: 22 =14 -2 — 2z =12,
. . . 5. _ 5 _ 60 _
Multiply by the reciprocal, 3: z = 12- 5 = 3 = 20.
17. D
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18.

19.

20.

21.

22.

23.

24.

Explanation: Subtract 4z from both sides: 52 — 5 = 20.
Add 5 to both sides: 5z = 25.
Divide by 5: z = 5.

Explanation: Use substitution. Replace y in the second equation with (2z — 3).
3z + (2¢ — 3) = 7. Combine terms: 5z — 3 = 7.

Add 3: 5z = 10. Divide by 5: x = 2.

Find y: y = 2(2) — 3 =4 — 3 = 1. Solution is (2,1).

Explanation: Use elimination. Multiply the second equation by —2: —2(z—3y) =
—2(7) - -2z + 6y = —14.

Add this to the first equation: (2z + 5y) + (—2z + 6y) = 3+ (—14) — 11y = —11.
Divide by 11: y = —1.

Substitutey = —1intox — 3y =7: 2 —3(—-1) =7 — z + 3 = 7 — z = 4. Solution
is (4,-1).

Explanation: Use substitution. Replace y in the second equation with (—3z +4).
6x + 2(—3x + 4) = 8. Distribute: 6z — 6z + 8 = 8.
Combine z terms: 0x +8 =8 — 8 = 8.

This is a true statement. The variables canceled, leaving a true identity. This
means the lines are the same, and there are infinite solutions.

Explanation: Distribute the 2: 22 — 6 > 10.
Add 6 to both sides: 2z > 16.
Divide by 2: = > 8.

Explanation: Subtract 15 from both sides: —5x > 10.

Divide by —5. Remember to flip the inequality sign when dividing by a neg-
ative.

:cgi—%—mg—z.

Explanation: Factor the quadratic. Find two numbers that multiply to —12 and
add to —1. The numbers are —4 and 3.

Factored form: (x — 4)(z + 3) = 0.
Set factorstozero: z —4=0—-z=4.Andz+3=0—z = —-3.

Explanation: Set the equation to zero: 322 + 7z + 2 = 0.
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25.

26.

27.

28.

29.

30.

Factor by grouping. Find numbers that multiply toa - ¢ (3-2 = 6) and add to b
(7). The numbers are 6 and 1.

Rewrite: 322 + 6x + 1z +2 = 0.

Group: 3z(z+2)+ 1(z+2) =0.

Factored form: (3z + 1)(z + 2) = 0.

Set factorstozero: x +2=0—2z=-2. And3z+1=0—z = —%.

Explanation: First, isolate 2. Divide by 5: 22 = 4.
Take the square root of both sides, remembering the positive and negative root.
r=4+vV4—>r=2andx = —2.

Explanation: Find the GCF. GCF of 10 and 15 is 5. GCF of a* and a? is a®. GCF of
b% and b3 is b2

The overall GCF is 5a%b°.

Factor it out: 5a2b?(2a?) + 5a%b%(3b) = 5a%b*(2a? + 3b).

Explanation: This is a difference of squares: a®> — b*> = (a — b)(a + b).
49m? — 100n? = (7m)? — (10n)2.
Factored form: (7m — 10n)(7m + 10n).

Explanation: Factor by grouping. Find numbers that multiply to a- ¢ (5-6 = 30)
and add to b (—17). The numbers are —15 and —2.

Rewrite: 522 — 152 — 22 + 6 = 0.
Group: 5z(x —3) —2(z — 3) = 0.
Factored form: (5z — 2)(z — 3).

Explanation: Set up a proportion: nhe T et » be the unknown miles.
2 _ 5

%=z

Cross-multiply: 2z =25 -5 — 22 = 125.

Divide by 2: z = 12> = 62.5 miles.

Explanation: First, find the ratio of pancakes: 36 ~ 12 = 3.
The new batch is 3 times larger than the original recipe.
Multiply the flour required by 3: 2 - 3 = 2 cups.
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