Chapter 3

EXPONENTIALS

EXERCISE 3 /A 1NN

1 a 21=2 22=4, 23=8, 24=16, 2° =132, 26 =64

b 3'=3, 32=9, 33 =27, 31 =81, 3> =243, 35 =729
41 =4, 42 =16, 43 =64, 4* =256, 45 = 1024, 4° = 4096
2 a 5'=5, 52=25 5%=125 5%*=625 b 6! =6, 62 =236, 63=216, 6* = 1296

¢ T1=7, 7*=49, 73 =343, 7* = 2401

3 a (—1)° b (—1)° 3 (—1)t4
= (=1) x (=1) x (=1) x (=1) x (1) =(=1)% x (=1) =1
=1x1x(-1) =(-1) x(-1)
= —1 =1
d (¥ e (—1)® £ 18 g —(—1)8
=-1 =1 =-(1% = —(1)
=1 =-1
h (—2)° i —2° i —(—2)8
=(=2) x (=2) x (=2) x (=2) x (-2) =—(2°) =—(-2)° x (-2)
=4x4x(-2) =-32 =32x (—2)
=32 =—64
k  (-5° I —(=5)*
= (=5) x (=5) x (=5) x (-5) = —(=5) x (=5) x (=5) x (=5)
=25x25 = -25x25
=625 = —625
4 a 47=16384 b 74=2401 ¢ —5%=-3125 d (-5)°=-3125
e 86 =262144 f (—8)=262144 g -85 =-262144
h 2.13° =~ 902.436 039 6 i —2.13° ~ —902.436 039 6 j (—2.13)° ~ —902.436 039 6
-1 T 1 T -2 = 1 =
5 a 9 '=01 b — =01 ¢ 672=0.027 d — =0.027
9! 62
1
e 374~0.012345679 f i 0.012345679 g 17°=1 h (0.366)° =1
1
We notice that a™" = — and a® =1 for a#0.
a
6 3101 =31x3"x 34 x ... x3" x3! But 3* =81 whichendsinal
25 of these o3t x 3t x3tx ... x3" endsinal
25 of these

3101 endsin a 3

7 Tt=17, 72=49, 73=343, 7%=2401, T7° = 16807
Now 7217 =74 x 74 x 7 x ... .x7 x 7!

54 of these so this part ends in a 1

7?7 endsin 1x7="7.
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EXERCISE 3B NN

1 a 5*x5" =57 b d? xdf =d**" < k—37k8—3
=5 =d° — K
75
d — = 7576 e (33'2)5 — w2><5 f (34)4 — 34><4
76 10 16
_7—1 = =3
-1
-7
3
g P_7 —p37 h n®xn® 3+9 i (5%)3 =5t%3
p 12 — 53¢
_ . —4
=p or —
. 5 5 10° _ 4\m _ _Axm
j Ttx7?=7"t k — =10%7¢ I (™ =c¢
109 :c4m
1 1 1
2 a 4=2x2 b —=— € 8=2x2x2 d - =—
5 4 22 8 2
=2 =23
— 92 _9-3
1 1 1
e 32 f —=— g 2=21 h = =—
32 25 2 21
=2X2X2Xx2x2
— 95 =275 =271
. .1 1
=2°x2! . =20 x2! ;
_26 =27 :27 =2
1 1
3 a 9=3x3 b - =— ¢ 27T=3x3x3 d —=—
_ 32 9 3 _ 33 27 3
_ 9—2 - _ 23
L 11
e 3=3 f —=— g 81=3x3x3x3
3 31 n
=3
=31
1 1 1
h —=— i 1=3 j 243=81x3 k —=—
81 3 4 1 243 35
=3"%x3
= —4 :375
=3°
4 a 2x2%*=2'x2° b 4x20=22x2b ¢ 8x2t=2%x2t
_ ga+l — ob+2 — ot+3
2¢ 2¢
d (29:+1)2 — 22(z+1) e (21—n)—1 _ 2—(1—n) [ S c—2
— 92x+2 _gn—1 4 22
g 2m — 2m7(7m) h 4 — 2? i 2t — gztl-z i 4 _ (22)1:
2—m 21771 21771 2T 217w 217m
_22m _21
- — 22—(1—n) - — 22:1:—(1—:E)
— 2n+1 :239071
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5 a 9x3P=32x3P b 27% = (3%)¢ ¢ 3x9" =31 x (3"
— 3p+2 _ 33(1 — 32n+1
d 3 d t 2 3\t 3Y -1
d 27x3°=3"x3 e 9x27" =3%x(37) f —=5=3
_ gd+3 _ g3t+2 3
3 31 9 32 i ga (32)(1 9n+1 (32)n+1
g —=— h —=— = = —
3y 3y ot (33)t 3l—a ~ 3l-a 32n—1 ~  32n-—1
— 317y _ 3273t _ 320.—(1—&) — 32n+2—(2n—1)
_ g3a—1 _ 33
6 a (20)?=2>xad? b (30)% =3%xb? ¢ (ab)! =a’ xd? d (pg)?=p*xq®
= 4q? = 2763 =a*v? =p¢
HOEF-INORE S (5) =%
~ n2 3) 3 27 8 o) T4
0 4 4 4 3,3 3,3
h —) =1, b#0 i (ﬂ)z m m i (ﬂ =Ty _ry
3n 34 xnt 8lnt 2 23 8
7 a (—2a)? b (—6b2)? < (—2a)? d (—3m?n?)?
— (_2)2a2 — (_6)2b4 — (—2)3(13 — (_3)3m6n6
= 4a? = 36b* = —8a? = —27m®n®
3 2 2
—92 2 —4 3 _ 2.2
e (c2apt) f <_; ) s ( “ ) h < iy )
— (*2)4(141716 b b q
— 16a4b'6 _ (=2)%a® _ (=4)%a® _ (=3)%*p*
b6 b2 q°
. 8a . 16a8 9pt
T b2 &
8 a ab?=— b (ab) 2= 1 ¢ (2ab71)2 =224%p2
b2 (ab)? N
2
1 _ 4a”
= o b2
271 2 2p—1 2.2
—23\2 _ 92 —4;2 a’b”" _a a’b™ a‘c
d (3a b) =3%a” b e = @ f 2 = 5
_ 9b?
T at
1 a2 b3 201 2 12a
— —=a3 - = i = = P — 3
s a3 h b—3 a2 : A2  ad? ! m=3 12am
1 1 n
9 a —=a" b — =b" ¢ —— =3n"2 d a =a"b™
an p—n 32—n —m
a n
— ,—n—(2+n)
e a2+n _ n n
—2n—2
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_ _ 3?
10 a (3)=1 b (H1=1 ¢ () '=%=6 d 3—0:2—17:27
_ 32 _ _ _ _
e (%)2:4—2 f2r427'=24+12 g (12)*=(%)"* h 5 +5' 457!
s o P =25 45+
16 :5_3 :%
— 2
125
1 1 1 1 1 3 1 4 22
1M a -== b — = _— ¢« — == d Z=3x= e — =
9 32 16 24 125 53 5 5 27 33
=372 =27 =53 =3 x5! =22x373
22 9k (32)k h 6P (2 x 3)P
8x9 23 x32 $ 07 2xs 75 3 x 52
_9c—3 y 3—2 — 32k y 9—1 51 2P x 3P
"~ 3x52
=2P x 3P~ x 572
12 a 53=21+23+25+27+29 b 73 =143 +45447 + 49+ 51 4+ 53 + 55

¢ 123 =133+ 135+ 137 + 139 + 141 + 143 + 145 + 147 + 149 + 151 + 153 + 155

EXERCISE 3 C NN

1 1 1 1 1
1 a V2=25 b —=— ¢ 2vV2=2'x22 d 4v2=122x272
V2 25 3 5
1 =22 =232
=275
1 1 3 1 4 22
e —=— f 2x V2=2"x23 g —=—
2 2% 4 V2 2%
=23
_1 3
=23 =922
1 1 1 1 1
h (V2)? = (22)3 P — = == —
(v2) (3) Y16 Y2 V8 /23
=22 1 1
-z =3
23 22
4 _3
=273 =272
1 1 1 1 1 1 3
2 a V3=33 b —==-—7=3773 ¢ V3=31 d 3/3=3!x32 =32
V3 33
S SR S S
9v3 3243% 33
1
3 a Y7=173 b V27= V33 ¢ V6= V24 d ¥32= V25
7 7 1 1 1 1 1 1
e V49 = V72 f = s = h =
, 77 V2T af Vi6 o3
=77 1 3 4
=73 =31 =275
;L1 i 11
V32 93 VI 7%
—9-% —7%
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3 1 _1 _3
L a 37 =228 b 238 x~1.83 ¢ 273 x0.794 d 475 =~0.435
1
e V8~1.68 f V27~1.93 § —— ~ 0523
Y7
5 a 43 =(2)% b 8% =(2%)3 ¢ 167 = (241 d 255 = (52)%
=23 =2° =23 =53
8 32 =8 =125
e 32% = (2%)% f 473 =(22)"% g 9% =(32)"3 h 8% =(2%)3
— 92 _o-1 33 _ g4
=4 —1 — 1 -1
2 27 16
! . . _2 32
i 2773 =(3%)"3 j 12573 =(5%)"3
= 374 = 572
_ 1 _ 1
=31 =

EXERCISE 3D.7 |

n

z?(z® + 222 + 1) b 27 (2% +1)
= xad+a?x2x®+22x1 =2 x 27 4+ 2% x 1
=5 4+ 20% 4+ 22 =2% 4 9%
101 1
22 (z2 + 27 2) d TE(TT +2) e 3%(2-377%)
:x%xx%+m%xm7% :7:X7z+7z><2 =3"x2-3*x3°"
— 2l g a0 = 7" 4 2(7%) =2(3%) —3°
=z+1 or 49w+2(7z) :2(331)_1
13 1 1
z2 (22 + 222 + 327 2 9 277(2" +5)
3 P _
zw%Xm7+m%X2m%+w%X3m_% _201X2w+2 “x5
— —
=22 + 22! + 320 =2"4+5(27%)
— —x
=22 4+2c+3 =1+5(277)
57%(52% 4 5%) i mié(mz—i-x—i-w%)
— 2 —
=5"% X 5% 4+57% x 5 :mféwa—l—m*%le—l—m*%Xm%
:5m+50
_ 3, 5,0
=57 +1 _a:3+a:1+a:
=z2 4+ 22 +1
(2% = 1)(2" +3) b (3% 4+2)(3% +5)
=27 x 242 x3—-1x2% -3 =3"x3"4+3"x54+2x3%+10
=22% £ 2(2%) -3 =32 L 7(3%) 4+ 10
=4% y 2%+l _3 =9% +7(3%) + 10
(5% —2)(5% — 4) d (2% 4 3)?
=5 x 5% —5% x4 —2x 5% +8 =(2%)242x2% x3+32
=5 —6(57) +8 =22 4 §(27) + 9
_ T _ T
=257 -6(7) +8 — 47 4 6(27) +9

=(3%*)2-2x3%"x1+1?
=32 —2(3%) +1
=9 —-2(3%)+1

=(4%)2 42 x 4% x 7T+ 77
=427 4 14(4%) + 49
= 16% + 14(4%) + 49
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69

k

1 1
(22 +2)(22 —2) h (2% 4+ 3)(2% — 3)
— ey i
7227379
=x—4 -
=4 -9
1 2 2
(2t +o )@t —a3) i (e42)
A2 —do 9 21\ 2
chro e ()43
I , \E z
=z —a ! :332+4+—2
T
(71 o 7—z)2 1 (5 o 2—1‘)2

=(T")2 =2 x 7" x 7% 4 (77%)2
:721_2X70+772m

— 7293 o 2+7—21

=52 -2 x5x27% 4 (27%)2
=25—-10(27%) + 272
=25-10(27%) 4477

EXERCISE 3D. 2 |

1 a
d
2 a
d
g
3 a

52:B+5z
=5% x 5% 4 5%
=5%(5% +1)

5Tl _5
=5x5"—5
=5(5"—1)

9% —4
— (3:1:)2 o 22
=(3"+2)(3" -2)
25 — 4%
— 52 _ (235)2
=(5+2")(5-2%)

9% +10(3%) + 25
= (3%)2 +10(3%) + 25

4% 4 9(2%) + 18
= (2%)2 4+ 9(2%) + 18
= (2% +3)(2" +6)

{a®> +9a +18 = (a + 3)(a + 6)}

9% +9(3%) + 14

= (3%)2 4+ 9(3%) + 14
=(3°4+2)(3* +7)
{a> +9a+14=(a+2)(a+T7)}

b 3nt2 4 3n < 7 4 73N
=3" x 32 43" =74 X TP
=3"(32 4+ 1) =71+ 7
=10(3")
e 6"t? —6 f 472 _ 16
=6x6"tt—6 =42 x4" —16
— 66" — 1) =16 x4" — 16
=16(4" — 1)
b 4% — 25 c 16 — 9°
= (27)% — 52 =42 — (37)2
= (2% +5)(2% —5) = (4+3%)(4—3%)
e 9% —4° f 4% 4 6(2%)+9
= (3%)% - (27)? =(2%)* +6(2°) +9
= (3% +2%)(3% - 2%) = (27 + 3)?
{a®> + 6a+9 = (a+3)?}
h 4% — 14(2%) + 49 i 25% — 4(5%) + 4
= (2%)2 — 14(2%) 4 49 = (5%)% —4(5%) + 4
= (2% = 7)2 = (5% — 2)2

b 4* — 2% — 20
= (2%)2 - 2% - 20
= (2% +4)(2° — 5)
{a®> —a—20= (a+4)(a—5)}
d 9" 4+4(3%)—5
=(3")+4(3") -5
=(3*+5)(3*—-1)
{a> +4a—5=(a+5)(a—1)}

{a® +10a + 25 = (a + 5)?} {a® — 14a 4+ 49 = (a — 7)?} {a®> —4a+4 = (a—2)%}
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