Diagnostic Tests

~ Success in calculus depends to a large extent on knowledge of the mathematics

. that precedes calculus: algebra, analytic geometry, functions, and trigonometry.

' The following 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.

| Diagnostic Test: Algebra

1. Evaluate each expression without using a calculator.

@ (=3) (b) —3* () 37
523 2 ~2 _
@ (e) (3‘) () 167
2. Simplify each expression. Write your answer without negative exponents.
(a) +200 — /32

(b) 32°F)@dab*)?

302\
o (357%)

3. Expand and simplify.

(@ 3(x+6) + 42x~-5) (b) (x+ 3)dx—75)
© (Va+Vb)va-vb) (@ @x+3y
(e) (x+ 2y

4. Factor each expression.
(a) 4x* — 25 (b) 2x* + 5x— 12
©) ¥ =32 —4x+ 12 (d) x*+ 27x
(&) 3x°% — 9x'2 + 6x7' (f) £y — 4xy

5. Simplify the rational expression.
X +3x+2 22 —x—1 x+3

R p—— ® =T
J_X
X x4+ 1 x y
© 21 %2 SO
_y X

XXiv
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DIAGNOSTIC TESTS XXV

6. Rationalize the expression and simplify.

@ V10 b) vi+h -2
:;5 -2 h

7. Rewrite by completing the square.

@ x+x+1 (b) 2x* — 12x + 11
8. Solve the equation. (Find only the real solutions.)

2x 2x— 1
4§ =14 — 1 b =

(@ x+5 =14 fx (b) = =

© X-x—12=0 d 28 +4x+1=0

(&) x* ~3x+2=0 (H 3|lx—4|=10

(g) 2x(4 - 0"V =3 /4 - x=0

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

(a) -4 <5~-3x=<17 (b) ¥ <2x+ 8
(¢) x(x— Dx+2)>0 dy |x— 4] <3
© 2x~3Sl

x+ 1

10. State whether each equation is true or false.

@ (p+e=pP+7q (b) Vab = Ja/b

©) JETH=a+b (d)”CTC=1+T
1 _ 1. 1 /x 1

(e)x”}’—x y () alx—b/x a-—»b

_ Answers to Diagnostic Test A: Algebra

1. (a) 81 (b) -81 © % 6. (a) Sv3 + 210 (b) I
(d) 25 OF; (f) + JATh+2
2 (a) 6v2 (b) 4845 © 5’)‘7 7. (a) (x+3) +2 (b) 2(x— 3 — 7
3 (@ llx—-2 (by 4x* + 7x— 15 8 (2)6 ®) 1 () ~3.4
(cya— b (d 4>+ 12x+9 1l . 1 n
© ¥ +6x2+ 12x+8 Ed;,zl”ﬁ © *L,=v2 () 35
o
8 (a) 2x— 5)(2x+ 5) () Qx—3)(x+4) ’
(e) (x = 3)(x—2)(x+2) (@ xx+3)(x*=3x+9) 9. (a) [-4,3) () (-2, 4)
(@ 3x(x = D(x—2) () xy(x—2)(x+2) (©) (=2,0) U (1,) @ 1,7
_ (e) (~1,4]
5 (@) 22 o) 2=
X 10. (a) False (b) True (c) False
(c) P d) —(x+p (d) False (e) False (f) True
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xxvi DIAGNOSTIC TESTS

Diagnostic Test: Analytic Geometry

1. Find an equation for the line that passes through the point (2, —5) and
(a) hasslope ~3
(b) is parallel to the x-axis
(c) is parallel to the y-axis
(d) is parallel to the line 2x — 4y =3

2. Find an equation for the circle that has center (—1, 4) and passes through the point (3, —2).
3. Find the center and radius of the circle with equation x* + 3 — 6x + 10y + 9 = 0.

4. Let A(—7,4)and B(5, —12) be points in the plane.
(a) Find the slope of the line that contains A and B.
(b) Find an equation of the line that passes through A and B. What are the intercepts?
(¢) Find the midpoint of the segment AB.
(d) Find the length of the segment AB.
(e) Find an equation of the perpendicular bisector of AB.
(f) Find an equation of the circle for which AB is a diameter.

5. Sketch the region in the xy-plane defined by the equation or inequalities.

(@ -1 =<y=3 (by |x| <4and|y| <2
(© y<1-1ix d y=x -1
@€ X+ y <4 (f) 9%* + 16y = 144

 Answers to Diagnostic Test B: Analytic Geometry

L@y=-3x+1 (b) y=-5 5@ v (N © v
(©) x=2 @ y=3x—6 R | L B | r=1-k
2. (x+ 1+ (y— 4y =52 3 ! : ~ S
: RS ~4 0 14 x of 2~ x
3. Center (3, —5), radius 5 - e
4 (a) —3
Eb) é(lx 1+ 3 Z)+ 16 = 0; x-intercept —4, y-intercept — @) © ©
C -1, = 2 2
(d;20 \ 3...)( -+:y =4 /\
T R/
() 3x—4y=13 of /A [ \:
(f) (x+ 17 + (y + 47 = 100 Ay L AN
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DIAGNOSTIC TESTS xxvii

Diagnostic Test: Functions

v 1. The graph of a function f is given at the left.
{a) State the value of f(—1).
(b) Estimate the value of f(2).

\ i (c) For what values of xis f(x) = 27
\ / {(d) Estimate the values of x such that f(x) = 0.
NEE/E X (e) State the domain and range of f.

2. If f(x) = x°, evaluate the difference quotient and simplify your answer.

2+ n— f2)
h

3. Find the domain of the function.

2x+ 1 ¥x

FIGURE FOR PROBLEM 1

@ =575 (b)g(z\?-'-“xl+I (€) Hx) =4 —x+Jx' =1
4. How are graphs of the functions obtained from the graph of 17

(@ y=—f(» ) y=2fx)—1 (© y=fx~3+2
5. Without using a calculator, make a rough sketch of the graph.

(@ y=x* by y=(x+1y ©) y=(x—2Y+3

@ y=4-x © y=vx (f) y=2Vx

(8 y= -2 (hy y=1+x"'

1-x fx<0

6. Letf(x)—{2x+ 1 if x>0

(a) Evaluate f(—2)and f{1). (b) Sketch the graph of f.

7. If fix) = ¥ + 2x— 1 and g(x) = 2x — 3, find each of the following functions.
(a) fog (®) gof (€} g°g°y9

Answers to Diagnostic Test C: Functions

1 (@ -2 (b) 2.8 @ © > o
(© -3, 1 (d) —-2.5,03 4
(C) [—33 3]> {—25 3] /\ ) N
[ x ob 1 x ol 1 x
2 12+6h+ 1 / \
3. (@) (=, =2) U (-2, h U (], »)
(c) (=, 1] U [1,4] _____1._¥
9 — +
4. (a) Reflect about the x-axis Tyl T of 1«
(b) Stretch vertically by a factor of 2, then shift 1 unit downward \
{c) Shift 3 units to the right and 2 units upward
6.(a) —3,3 7. (2) (fogl(x) =45 —8x+12

(b) (ge HY =2x+4x~35
(c) (gegog)(x) =8x~ 21

5. (a) y (b) ¥y (C) y (b)
nmrr
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xxviii DIAGNOSTIC TESTS

rf . Diagnostic Test: Trigonometry

1. Convert from degrees to radians.
(a) 300° (by —18°

2. Convert from radians to degrees.
(a) 57/6 (b) 2

3. Find the length of an arc of a circle with radius 12 em if the arc subtends a central angle of
30°.

4. Find the exact values.
(a) tan(7/3) (b) sin(77/6) (¢) sec(57/3)

5. Express the lengths a and b in the figure in terms of 6.

24 a 6. If sin x =} and sec y = %, where xand ylie between 0 and /2, evaluate sin(x + ).
9 7 r 7. Prove the identities.
b (a) tan6 siné + cos == secd
2t
FIGURE FOR PROBLEM 5 (b) —% = sin2x
1 + tan’x

8. Find all values of x such that sin 2x = sinxand 0 < x < 27

9. Sketch the graph of the function y = | + sin 2.x without using a calculator.

~Answers to Diagnostic Test D: Trigonometry

L4 +6y2)

1. (a) 57/3 (b) —7/10 6.

2. (a) 150° (b) 360%7 ~ 114.6° 8. 0, w/3, m, S7/3, 2w

3 27cem 9. ;

4 (@) V3 (b) -3 (© 2 \ /\)f\ /\
5. (a) 24 sin @ {(b) 24 cos o of T 4 ¥
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