453 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

(-3 1 5 : 25 1 0 0 : -1
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Answer: (—1,24)

67. _Z 2 =14 — (—24) =38 6. (2x2 — 1)2 = 4x4 — 4x2 + 1

71. (5 — 4x)° = —64x3 + 240x2 — 300x + 125

Section 9.5 The Binomial Theorem

®  You should be able to use the Binomial Theorem

(X + y)n = X" + an—ly + w
m, to expand(x + y)".
m  You should be able to use Pascal’s Triangle.

X”‘2y2+---+nCrX”‘ryr+---+y“

where C, =

Solutionsto Odd-Numbered Exercises

77 7-6-5 42 12 12!
Lils=o5 =2 2 A 3'<0>_1ZC°_0!12!_
200 20-19-18+17 - 16 7. 141 14113
S 20Cs = 15150  5e4+3.2+1 15,504 WS = 3 T e
100 100! 100 - 99 100! 100 + 99
o ( 98> = 1008 = 982 2.1 4950 200G = 21988 2.1 4950
13. 5,C,s = 35,960 15. ,,C, = 497,420 17. 4,Cys = 749,398
19. 1 21. 1
1 1 1 1
1 2 1 1 2 1
1 3 3 1 1 3 3 1
1 4 6 4 1 1 4 6 4 1
1 5 10 10 5 1 1 5 10 10 5 1
1 6 15 20 15 6 1 1 6 15 20 15 6 1
1 7 @ 3H 3B 21 7 1 1 7 21 35 35 21 7 1

1 8 285 7050 28 8 1
/C, = 21, the 3rd entry in the 7t row, ¢Cs = 56, the eth entry in the 8th row.
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23.

25.

27.

29.

31.

33.

35.

37.

39.

41.

(x + 1)* = ,Cox* + ,Cx3(1) + ,Cx2(1)? + ,Cx(1)° + ,C,(1)*
=x'+ 43+ 6+ 4x+ 1

(a+ 3)% = ;Cpat + ;C,a%(3) + ;C,a(3)? + ;C4(3)3
= ad + 3a3(3) + 3a(3)2 + (3)3
= a3 + 9a2 + 27a + 27

(y — 2* = ,Coy* — ,CY3(2) + ,C¥(2)? — ,C¥(2)* + ,Cu(2)*
= y* — 4y3(2) + 6yA(4) — 4y(8) + 16
=yt —8y3 + 24y2 — 32y + 16

(X +¥)° = sCox® + LCxy + sCCY? + Loy + Cxy* + Coy°
= X° + 5x% + 10x3%y? + 10x?%y® + Bxy* + y°

(r + 298 = (Cor® + Cir3(2s) + (C,r4(2s)? + (C,ar3(29)° + (C,r3(29)*
+ Car(29)° + (Cy(29)°
=15 + 12r5s + 60r4s? + 160r3s® + 240r2s* + 192rs® + 64s°

(X — y)® = sCp® — sCixy + sCox%? — Cox?y® — Cxy* — 5Coy®
= x® — 5x%y + 10x3%? — 10x%® + Bxy* — y°

(1 — 4x)°% = ;C,18 — ,C,12(4x) + ;C,1(4x)? — ;Cy(4x)°
1 — 3(4x) + 3(4x)2 — (4x)3
1 — 12x + 48x2 — 64x3

(X2 + 5% = ,C(x®* + ,C,(x®3(5) + ,C,(x*%(5)2 + ,C5(x3)(5)° + ,C,(5)*
= x8 + 4x5(5) + 6x%(25) + 4x%(125) + 625
= x8 + 20x® + 150x* + 500x2 + 625

of -l - llf il ol el o

X

_ 1 5y 10P 108 5y
=Tt + +

x3 X2 X

+y°

2(x — 3)* 4+ 5(x — 32 = 2[x* — 4x3)(3) + 603 () — 4x)(3®) + 3*] + 5x2 — 2(x)(3) + IF]

= 2(x* — 12x3 + 54x2 — 108x + 81) + 5(x> — 6x + 9)
= 2x* — 24x3 + 113x2 — 246x + 207
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43.

45,

47.

49,

51.

53.

55.

57.

59.

61.

—-3(x— 22— 4(x + 1)°
[—3x3 + 18x2 — 36X + 24] — [4x® + 24x5 + 60x* + 80x3 + 60x2 + 24x + 4]
—4x5 — 24x5 — 60x* — 83x3 — 42x% — 60x + 20

5% Row of Pascal’sTriangle: 1 5 10 10 5 1
(3t — 9)° = 1(31)° + 5(3t)*(—9) + 10(3t)3(—s)? + 10(3t)4(—9)® + 5(3t)(—9)* + 1(—5)°
= 243t> — 405t%s + 270t3s% — 90t%s® + 15ts* — &°

4h Row of Pascal’s Triangle: 1 4 6 4 1
(3 — 22% = 3% — 4(3)3(22) + 6(3)%22? — 4(3)(22)® + (22*
= 81 — 216z + 21622 — 962 + 167

The term involving x* in the expansion of (x + 3)1?is ;,Cgx%(3)® = 495x%(3)® = 3,247,695x*

The term involving x8y? in the expansion of (x — 2y)is

10!
10CX(—2y)? = > 4x8y? = 180x8y2. The coefficient is 180.

The term involving x8y2 in (3x — 2y)® is ¢C4(3%)8(—2y)® = 84(3)%(—2)3x8y® = —489,888
The coefficient of X3y = (x2)4y6 in the expansion of (x> + y)1%is ,,Cq = 210.

(Vx +5)* = (VX" + 4(/%)°6) + 6(V/%)(5)2 + 4(/x)(5?) + 5*
= x2 + 20x/X + 150x + 500/X + 625
= x2 + 20x¥2 + 150x + 500x¥/2 + 625

(X3 — y1/3)3 = (x2/3)3 — 3(x2/3)2 (y1/3) + 3(x¥/3) (y1/3)2 — (y/3)3
= X2 — 333 4 /23—y

fx+h —fx) x+h3*-x
h h
X +3¢h+ 3+ h— ¢
h
_ h(3 + 3xh + h?)
h
=32+ 3h+h? h#0




456 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

63

65

67

69.

71

73

fix+h) — 0 _ Vx+ - UX

h h
O XTR-JX XFR+ X
B h X+ h+ Ux
(x+h) —x

THUxFh+ A
1
R e TRV L

L1+ )= ,Col* + ,C(D3 + ,C(1)%2 + ,Col + i + ,Cli
=1+4i—-6-4i+1
=4

(2= 30)8 = (Cp25 — (C125(3i) + (C,24(3i)2 — (C2%(3)3 + (C,2%(30)* — (Cs2(3i)S + (Cq(3i)°
= 64 — 576i — 2160 + 4320 + 4860 — 2916 — 729
= 2035 + 828

5 = é(_l + \/éi)?’

- %[(—1)3 + 3(-1%(V3i) + 3(-1)(V3i) + (V3)?]

= %[—1 +3J3i + 9 - 3.3

=1

N[

25 -1

(_

. (1.02)8 = (1 + 0.02)8 = 1 + 8(0.02) + 28(0.02)2 + 56(0.02)3 + 70(0.02)* + 56(0.02)
+ 28(0.02)6 + 8(0.02)” + (0.02)8
— 1+ 0.16 + 0.0112 + 0.000448 + - - - ~ 1.172

. (2.99)12 = (3 — 0.01)12
= 312 — 12(3)1%(0.01) + 66(3)19(0.01)2 — 220(3)%(0.01)* + 495(3)8(0.01)*
— 792(3)7(0.01)5 + 924(3)5(0.01)¢ — 792(3)5(0.01)7 + 495(3)*(0.01)8
— 220(3)3(0.01)° + 66(3)2(0.01)° — 12(3)(0.01)™* + (0.01)12
~ 510,568.785
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75. f(x) = x3 — 4x 4
900 = f(x + 6 N\ gl : fl
= (X + 6) — 4(x + 6) oA s
= x3 4 3x%(6) + 3x(6)> + 6% — 4x — 24 I \/ /
= x3 + 18x2 + 104x + 192 -4

The graph of g is the same as the graph of f shifted 6 units to the left.

77. f(X) = —x2 4+ 3x + 2
g =f(x -2
=—-(x—22+3x—-2) +2
=X +4x—4+3xX—-6+2

=-x2+7x— 8
The graph of g is the same as the graph of f shifted
2 unitsto the right
79. (8 1,C5 = 792 8l f(x) = (1 — x)°
(b) (¢Cs)* = 36 gx) =1 — 3x
(¢) 1,C5 + 1,C, = 792 h(x) =1 — 3x + 3x?
(d) ¢Cs + ¢Cs5 = 12 px) =1 — 3x + 3x — x3
(@) and (c) are equal. Since p(x) is the expansion of f(x), they have the
same graph.
7
P T T Y B B I 111111199
g‘i\hp
4/1\3 4/2\4
83. 1Cy(2)'(2)” = 35(35)(5) = 0.273 85. ¢Ca(3) (5)" = 70(s0)(ar) = 0.171

87. (@ g(t) = f(t + 10)
= 0.0348(t + 10)2 + 5.1083(t + 10) + 41.0250
= 0.0348(t? + 20t + 100) + 5.1083t + 51.083 + 41.0250
= 0.0348t2 + 5.8043t + 95.588
(b) e
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89. False. The x%y® termis

LCX(—2y)8 = 495x%(— 2)8y® = 126,720x%8

[Note 7920 is the coefficient of x8y*]

91. Answerswill vary. See page 658.

93. Therearen + 1 termsin the expansion of (x + y)". 95 C n!

n! n!

n~n—-r

[n—(m-=0](n—r)
n!
- r'(n —r)!
n!
- (n = r)lr!
=G

97. C, + ,C_, =

nin—r+1)

(n—=n)r! - n—r+ i)!(r - 1!

n! r

- n=n0Irln—r +1)

~nlin—-r+1) n'r

n—r+ D'r — D'r

S (n—r+ i

_nn-r+1+r
(n—r+ 'r!

__nn+1)
S (n—r+ i
. (n+ 1!
S (n+1-ni

- n+1Cr

99. g(x) = f(x) + 8
g(x) is shifted 8 units up from f(x).

-2 -1 -3
103. A+ B=| 8 0 4
-1 -2 7
9 11 12
107. AB=|-13 =25 -5
-5 -18 -6

-6 5|1 1 4
109 [—5 4] _—24+25[5

B

(n—r+ 1'r!

101. g(x) = f(—x)
g(x) isthe reflection of f(x) in the y-axis.

6 11 15
105. -3A—-5B=|—-30 —2 —16
13 10 —-33

M



