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Success in calculus depends to a large extent on knowledge of the mathematics that 
precedes calculus: algebra, analytic geometry, functions, and trigonometry. The fol-
lowing tests are intended to diagnose weaknesses that you might have in these areas. 
After taking each test you can check your answers against the given answers and, if 
necessary, refresh your skills by referring to the review materials that are provided.

A

		  1.	� Evaluate each expression without using a calculator.

	 (a)	 s23d4	 (b)	 234	 (c)	 324

	 (d)	
523

521 	 (e)	 S 2

3D
22

	 (f)	 1623y4

		  2.	�� Simplify each expression. Write your answer without negative exponents.

	 (a)	 s200 2 s32 	

	 (b)	 s3a3b3ds4ab2d2

	 (c)	 S 3x 3y2y 3

x 2y21y2D22

		  3.	� Expand and simplify.

			   (a)	 3sx 1 6d 1 4s2x 2 5d	 (b)	 sx 1 3ds4x 2 5d

			   (c)	 ssa 1 sb dssa 2 sb d	 (d)	 s2x 1 3d2

			   (e)	 sx 1 2d3

		  4.	� Factor each expression.

	 (a)	 4x 2 2 25	 (b)	 2x 2 1 5x 2 12

	 (c)	 x 3 2 3x 2 2 4x 1 12	 (d)	 x 4 1 27x

	 (e)	 3x 3y2 2 9x 1y2 1 6x21y2	 (f)	 x 3y 2 4xy

		  5.	 �Simplify the rational expression.

			   (a)	
x 2 1 3x 1 2

x 2 2 x 2 2
	 (b)	

2x 2 2 x 2 1

x 2 2 9
?

x 1 3

2x 1 1

			   (c)	
x 2

x 2 2 4
2

x 1 1

x 1 2
	 (d)	

y

x
2

x

y

1

y
2

1

x
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	D iagnostic Tests	 xxvii

		  6.	� Rationalize the expression and simplify.

	 (a)	
s10 

s5 2 2
	 (b)	

s4 1 h 2 2

h

		  7.	� Rewrite by completing the square.

	 (a)	 x 2 1 x 1 1	 (b)	 2x 2 2 12x 1 11

		  8.	� Solve the equation. (Find only the real solutions.)

	 (a)	 x 1 5 − 14 2 1
2 x	 (b)	

2x

x 1 1
−

2x 2 1

x

	 (c)	 x 2 2 x 2 12 − 0	 (d)	 2x 2 1 4x 1 1 − 0

	 (e)	 x 4 2 3x 2 1 2 − 0	 (f)	 3| x 2 4 | − 10

	 (g)	 2xs4 2 xd21y2 2 3s4 2 x − 0

		  9.	�� Solve each inequality. Write your answer using interval notation.

	 (a)	 24 , 5 2 3x < 17	 (b)	 x 2 , 2x 1 8

	 (c)	 xsx 2 1dsx 1 2d . 0	 (d)	 | x 2 4 | , 3

	 (e)	
2x 2 3

x 1 1
< 1

		  10.	� State whether each equation is true or false.

	 (a)	 sp 1 qd2 − p2 1 q 2	 (b)	 sab − sa sb 

	 (c)	 sa2 1 b2 − a 1 b	 (d)	
1 1 TC

C
− 1 1 T

	 (e)	
1

x 2 y
−

1

x
2

1

y
	 (f)	

1yx

ayx 2 byx
−

1

a 2 b

answers to diagnostic test a: algebra

	 1.	� (a)	 81		  (b)	 281	 (c)	 1
81

		� (d)	 25		  (e)	 9
4	 (f)	 1

8

	 2.	� (a)	 6s2 	 (b)	 48a5b7	 (c)	
x

9y7

	 3.	� (a)	 11x 2 2	 (b)	 4x 2 1 7x 2 15

		� (c)	 a 2 b	 (d)	 4x 2 1 12x 1 9

		� (e)	 x 3 1 6x 2 1 12x 1 8

	 4.	� (a)	 s2x 2 5ds2x 1 5d	 (b)	 s2x 2 3dsx 1 4d
		 (c)	 sx 2 3dsx 2 2dsx 1 2d	 (d)	 xsx 1 3dsx 2 2 3x 1 9d
		 (e)	 3x21y2sx 2 1dsx 2 2d	 (f)	 xysx 2 2dsx 1 2d

	 5.	� (a)	
x 1 2

x 2 2
	 (b)	

x 2 1

x 2 3

		 (c)	
1

x 2 2
	 (d)	 2sx 1 yd

	 6.	� (a)	 5s2 1 2s10 	 (b)	
1

s4 1 h 1 2

	 7.	� (a)	 sx 1 1
2d2

1 3
4	 (b)	 2sx 2 3d2 2 7

	 8.	� (a)	 6		  (b)	 1	 (c)	 23, 4

		 (d)	 21 6 1
2s2 	 (e)	 61, 6s2 	 (f)	 2

3, 22
3

		 (g)	 12
5

	 9.	� (a)	 f24, 3d	 (b)	 s22, 4d
		 (c)	 s22, 0d ø s1, `d	 (d)	 s1, 7d
		 (e)	 s21, 4g

	 10.	� (a)	 False	 (b)	 True	 (c)	 False
		 (d)	 False	 (e)	 False	 (f)	 True

If you had difficulty with these problems, you may wish to consult the  
Review of Algebra on the website www.stewartcalculus.com.
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