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L EXERCISES (

- B2 CHAPTER'1 Basic Algebrajc Operations

In Exercises 14, make the given changes in the indicated examples of 47

this section, and then solve the resulting problems.

. (2x — 5)? 48. (x — 3)?

49. (x; + 3x,) 50. (2m + 1)*
1. In Example 2(b), change the factor (—st%? to (—st*. 51. (xyz — 2)° 52, (b — 247
2. In Example 3(a), change the factor 2ax to —2ax. 53. 2(x + 8)° ‘ 54. 3(3R + 47
3. In Example 4, change the factor (x + 3) to (x — 3). - 55. 2+ 03 - D — 1) 56. (3x — c?)
4. In Example 5(b). change the exponent 3 to 2. §7. 37(T + 2)(2T — 1) 58. [(x — 27 + 2)P?
In Exercises 5-68, perform the indicated multiplications. "~ 59. Letx=3and y =4 to show that (a) (x + y)? % x + y? and
5 ' L ' b) (x ~ y)* 5 x* — y. (+ means “does not equal.”
5. (@)(ax) 6. (2)(x%?) () (x — y) X y. (¥ m . .q )
7 2. 3 i 60. Evaluate the product (98)(102) by expressing it as
+ ac(aer) 8. =2~ desy’ (100 — 2)(100 + 2).
9 2ax?(—2 22
(2ax )7 ( , ax) 10. 6pg*(3pq?) 61. Square an integer between 1 and 9 and subtract 1 from the result.
1. a(~a’*)*(—2a) 12, ~2m*(—3mn) (m’n)? Explain why the result is the product of the integer before and the
13. (R + 1) 14. 2x(p — g) ' integer after the one you chose. )
15. —3s(s* — 51) 16. —3b(26* — b) 62. Explain how, by appropriate gr.oupin.g, the produ(.:t
17. Sm(m’n + 3mn) 18. a*he(2ac — 3a%) (x — 2)(x + 3)(x + 2)(x — 3) is easier to find. Find the product.
. . . _ v _ (p2 2
19. 3M(—M — N + 2) 20, bR — 20 + 1) 63. In~ using HJIC.I‘aft .radar, the. expression (2R — X)* — (R* + X?)
2 4 arises. Simplify this expression.
21. ab*c*(ac — be — ab) 22. —4c(*9gc.— 2c + &) . L . .
23, ax(e)(x + ) ; ‘ 64. In calculating the temperature variation of an industrial area, the
- ax{ex)ix +y 24, —2(~3s)(3s — 41) expression (272 + 3)(T® — T ~ 3) arises. Perform the indicated
25 (x = 3)(x + 5) 26. (a+ Na + 1) multiplication.
27. (x + 5)(2x — 1) 28. (41, + )21, — 31 - 65. In a particular computer design containing 7 circuit elements,
1 2.
29. (2a — b)(3a — 2b) 30. (4w — 3)(3n? — 1) 112»§witches are needed. Find tbc e_xpression for the number of
31 (2s + 70)(3s — 59 32. (5p — 29)(p + 89) switches needed for n + 1002C11'C111t elements.
2. . 66. Simplify th i T° — 10007 — 10)(T + 10), which
33. (x* —1)(2x + 5) 34. (32 + 22y — 9) implify the expression ( O)( )T + 10), whic
R ) . arises ' when analyzing the energy radiation from an object.
35 (x — 2x)(x + 4) 36. (2ab® — 5)(~ab® — 61) . : . . .
3 ) S - 67. In finding the maximum power in part of a microwave transmit-
7. (4 D = 3x +9) 38. 2F + 3)(F* - F — 5) ter circuit, the expression (R, + R,)* — 2Ry(R; + R,) is used.
39 (x -2 +x~ 1Y) 40. (5a — 3¢)(a® + ac — ¢?) Multiply and simplify.
4L 2(a + V(e — 9) 42, —5(y = 3)(vy + 6 68. In determining the deflection of a certain steel beam, the
(y =3y +6) : . ! ain )
43. =3(3 — 27)(3T + 2) 4. 2n(5 — n)(6n + 5) exgre.ssmll.l 27x* — 24(x — 6)* — (x — 12) 1sf‘v:%sed. Multiply
45. 2L(L + 1)(L — 4), 46. ax(x + 4)(7 - x?) and simplify.

DIVISION OF ALGEBRAEC EXPRESSIONS

‘To find the quotient of one monomial divided by another, we use the laws of expo-
nents and the laws for dividing signed numbers. Again, the exponents may be com-
bined only if the base is the same.

~ 3c’ 722 5
GEXAMPLE 1 (a) 5 =3¢"2=3¢ (b)
2

) —6a’xy* 6\a
2axy* 2

16x*° 16, . _ )
oo 0 = 4y
iyt 3a divide T subtract -
42 = ‘_F coefficients exponents

As shown in illustration (c), we use only positive exponents in the final result unless
there are specific insiructions otherwise. &
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1.9 DIvISION OF ALGEBRAIC EXPRESSIONS :

s 1—4, make the given changes in the indicated examples of
on and then perform the indicated divisions.

1 Example 1(c), change the denominator to —2a%xy’.

Eixample 2(b), change the denominator to 2xy”.

ample 5, change the dividend to 6x* — 7x + 2,

xample 6, change the sign of the middle term of the numera-
from + to —.

ses 5—24, perform the indicated divisions.

61 —18p7c3 —167%° S51mn®
T bt T —d4pr " 17
x>} dbx)(2y) (55TX(8s*T) 6(ax)
e 0, ————— 11, —
105377 —ax®
13 a’ + 4xy . 2m’n — 6mn
X 2m
— 6rist? 16. —5a’n — 10an®
. San
dpg +8p'g — 16pg” o a%x +oaxi —ay,
4pq* ) ax)
2ufL — mfR* 20" 2(ab)* — a’p*
' - 3(ab)? .
-3ab’ — 6ab® + 9a’b? - 2x%y? + 8xy — 12x%*
%a’ph? 2x%y?
% x4 ax” ' LG + W — (F+1T)
x" : ) alF +T)

In Exercises 25—42, perform the indicated divisions. Express the
“answer as shown in Example 6 when applicable.

25. (2 + Tx + 3) + (x + 3)
26. B>~ 1lx~4) =~ (x— 4

g 2 2 e
2. x Ix+2 28, 2x Sl 7
x—2 x+1
—_ 2 3 2
29_;3‘ 14x* + 8x 30, 6x" + 6+ Tx
. 2x =3 2x + 1

31 (422 + 237+ 18) = (4Z + 3)
32. (6x® — 20x + 16) + (3x — 4)

X+ 3x2 - 4x— 12 3% + 1922 + 13x — 20

33. 34.
, x+2 3x—2
4 3 3 - oay2 -
35.2x +4x° + 2 36'2x 3x*+ 8x -2

x2—1 X —x+2

48 i D=1
37. 38 ——
x+2 . D—1
2 - + y? ' 372 — 51R + 2R?
39, 27201 a0, 2T IR 2R
x—y r— 3R
5E® + 8E* — 23E — 1 3x* — 2ax® — 9a%* + 2
41. 2 42. - .
SE* —7TE — 2 3x* + ax — 24>

In Exercises 43—48, perform the indicated divisions.

43. In the optical theory dealing with lasers, the following expr
BA® + AAYPE? — AutE®
gA*

division. (u is the Greek letter mm.)

sion arises: . Perform the indica

44. In finding the total resistance of the resistors shown
6R, + 6R, + RR,

Fig. 1.12, th i
ig e expression SRR

is used. Perfo

the indicated division.

Fig. 1.12

45, When analyzing the potential energy associated with gravitatid
GMm[(R + 1) — (R — 1]
2rR

forces, the expression arises. Perfo

the indicated division.

46. A computer model shows that the temperature change T
a certain freezing umit is found by using the express:
3T~ 8T* + 8
T—-2
In analyzing the displacement of a certain valve, the expr
s2— 25— 2
s+ 4
sion and then perform the indicated division.

. Perform the indicated division.

47

sion is used. Find the reciprocal of this expr

48. The voltage and resistance in a certain electric circuit v:
with time such that the current is given by the expr
27 + 947> — 290t + 500

" 2t + 100

division, find the expression for the current.

. By performing the indicai



