Chapter 2: Indices and surds

Homework Answer

2A Irrational numbers including surds
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2B Adding and subtracting surds

1.
1) 642 2) —24/7
3)4v5 +2v3+8 42/ + 7,/y
5) 3/10 + T/11 6) 114/2 + 3v/5
7 3v3 + 4V7T 8) 18/ — 2,/
9) —2v/6 10) 6.4/ + 3,/y
2.
1) 61/2 2) 8v/2
3) 643 4) 85
5) 6+/6 6) T/3 + 2+/2
7)8v/2 8) 8y/11
9) 5v/7 10) 2v/5
3.
1) 3y/a — v2a 2)33v/2a
3)8a — Tv/3a 4) 6+/3ab
5) ay/a + a’y/a 6) 5av/ab + 3+/ab
7) 4a — 2¢/2a 8) Tav/3a
4,
1) D2 2) 12 3)0 a) 125
5) 2 623 7n -4 8) 42
5.

Expression 1
245 + /20 — 445,
1. Factor inside 4/20:

V20 = Vix5 = 25,
2. Substitute back:

275 + 25 — 445 = (24245 = 0.

Result: 0.

Expression 2
VB 4+ VI8 - V2 - VB2

1. Factor inside each surd:
VE = Vax 2= 23,
2. Substitute back:

(2v2) + (3v2) — V2 - (av2)— (243 -1-4)V2—0.

VI8 = VB x2=3v2, v32=+16x 2= 42,

Result: (.



Expression 3 Expression 4

3v3 + V27T — 63,
VI2 - V2T + V3.
1. Factor v2T:
1. Factor where possible:
V27T = V0 < 3 =33 VIZ=VEx3=2v3 V2T =9 x3—3V3
2. Substitute back: 2. Substitute back:
33 4+ 33 - 6V3=(3+3-6)V3=0. 23— 33+ VE=(2-3+1)vV3=0.
Result: . Result: 0.
Expression 5 Expression 6
2T + V28 - VT W2 - V324 VB ava,
1. Factor \/ﬁ; 1. Simplify each surd:
VI8 = TR T = 2T, V32— VI X2 =42, VB - VIx2=2V2
2. Substitute back: 2. Substitute back into the expression:
W+ 2T - T= (242 4T =0 V2 - 4V2 + 2V2 - 2V2 = (4-442-2)V2 = 0.

Result: 0. Result: (.

Expression 7 Expression 8

VB0 - 5v2 + VB — 22 35 + V45 — 65

1. Factor v/45:
VB0 — V25X 2= 5v2, VEB—VIx2-—2v2 VIS = VT 55 = 3v5.

2. Substitute back: 2. Substitute back:

5VZ - 5VZ 4 2v2 - 22 = (5-5+2-20V2 = 0.

1. Simplify each surd:

35 + 35 — 6vVE=(3+3-6)VE=0.

Result: 0. Result: 0.



2C Multiplying and dividing surds

1.
(1) 64/10<br>(2v/2 x (2) 164/3<br>(+/8 x 446 =
3v5 = 6+/10) 16+/3)
(4) 21z /x (5) 6t
BT x T2k = 212 /T) (VaAz® x /925 = 62
(M 36a/a (8) 300°
2v3a x 3v12a® = 36a\/a) (2450 x 64/5b = 30b%)
(10) 30 () 42y /Ty
275 % /3 = 30) (/8xy x /223y? = 4oy, /Ty
(13) 20 &b /3a (14) 42 2%4® /Zxy
Ay 6a2b? x 24/ 2a%h = 24/ Txdy? x 34/142?y =
20ab%+/ 3a) 42534,/ Zxy)
(16) 15 (17) 1823
(24/125 x 34/56 = 15) ®v 3zt x 12722 = 1829
2.
12 2)5 3)/3
5) 1 6) 3 71
9)1 10) 1 1) /3
3
13) 2a 14) 1 15) %F
Ma 18) 22:° 19) 22, /y
3.
1) V2(v3 + 2v5)

= V243 + V225 = VB + 2410

1@ —2v5(v7 + v2)

= —2v6-4/T — 2v/6-4/2 = —2/35 — 210
13) V(35 — 5v/7T)

= 3435 — 5-7 = 3+/35 — 35

| @) 3v2(2/5 + v/3)

= 3v2-2v5 4+ 3v2-4/3 = 610 + 36

165) —4v/3(+/6 — 2v/2)

= 418 + 8/6 = —4-3v/2 + 8/6 = —12y/2 + 8/6
1 (6) 5v/2(v/8 + 1/10)

= 516 + 5420 = 5-4 + 5-2¢5 = 20 + 104/5

(3) 25+/2<br>(51/10 x
V5 = 25/2)

(6) 10

14/20 x 24/5 = 10)
(9) 40

(44/50 x /2 = 40

(12) 122° /6
(3 20t x 44327 =
122%/Ba)

(15) /3
(V96 x 3v2 =/3)

(18) 4x*

W13 x 42h = 4aY)

44
8)2

12) +/ Ha

16) 24/
N

2

20)



2D Rationalising the denominator

1.
() 22 (2) L5 3) 27 (4) 22
(5) L2 (6) L2 R (8) XL
© 43 (10) 2 a6 (12) X0
(13) V3 (14) 5/2 (15) TE (16) 2
2,
4 () 2F @) ¥ (4) 12
(5) 1 (6) ¥ m "“"_ @5
(9) ¥2 (10) 22 () % (12) ¥
(13) 218 (14) 213 (15) L2 (16) Y2
3.
) V10 + 25 2 3v30 — 103 . 14v2 + 3v14
2 5 14 432
11v2 33 + 6T 14 —
. V2 6 /33 ' /11 - 2,14 — 42 8 x/_ /0
2 3 5
4,
11 + 46
NvV3 — V2 | 23(V2+1) = 3/2+3  3)2+43 H—F
2(v/5 + /2) 2VI0+4v5 — 5V2 — 5
52 — /3 a)@ N3J/T — 8 8 VIO + "'/_,; v2
12 — 4 6+2
szm—“‘/§ 1002 — /3 mo — 405 12) v2

T 7



2E Review of index laws
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2F Negative indices

1.
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3G Scientific notation

345
0.00002105
0.070001
295

34,010
1256

0.000002

2.3 % 10% (2)

—3.04% 10 3
(3)

6.70 % 10% (3)

1.2 % 102 (2)

1.00 x 10! (3)

—2.0x 10 * (2

607,000
80,050,000
4,020,000.000
0.00000000502
0.0000008015
704,000

45,670,000

—5.60 x 10% (3)

8.75 x 107 (3)

44 %10 72

3.8 %10 *2

—9.100 x 10°
(4)

—8x10 (1

90,010
0.0003021
0.00000006334
0.000009875
27.5

901.23

0.00000006666

9.0 % 10 *(2)

1.230 % 10 *
(4)

1.00 x 10° (3)

—2.47 % 10° (3)

3.26 x 10 % (3)

1.2 % 10° (2)

0.0056
1,234,000
1006
120,000,000
0.0005333
0.0003105

0.012345

3 % 105 (1)

—1.0 x 10 (@

—5.00 % 10 2
(3)

7.5 x 10% (2)

4.0 % 10% (2)

—-33x%x10 Lz



3H Rational indices

1.
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31 Exponential equations

1.
2 =16 —
=4
- 1
8 =5 —
2= -
3 = L
4 = a7
r=—23
h*=
m — T=3
2.
0 = 27T —
T =3
41: l._
b J— :;:_%
3.

=1 —

27
r=—3
x 1
4_lﬁ
r = —2
g l_
1 N
T
—5h

64 =36 —
r =2

1. Initial investment: $8,000

2. Value after 7 years (nearest dollar): $12,301

r =4
- 1
15=75
r=23

3. Number of years until exceeding $20,000: 15 years



3J Graphs of exponentials

1.
(%)I — Increasing
(m)ﬂ — Decreasing
4=* — Decreasing
(2.5) ¥ _Decreasing
(;)I — Decreasing
(D.QQ)T — Decreasing
(%) o Increasing
(3.[}1) ¥ _ Decreasing
2.
a.
X -3 -2 -1 0 1 2 3
y -1/8 -1/4 -1/2 -1 -2 -4 -8
b.

10 5 § ; L0
100 |

c. y-values will decrease as x increases
d. y-values willincrease (approachto 0) as x decreases
e. no, as xdecreases, the y-values will approach to 0 but never touch 0

f. y=-1
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3K Exponential growth and decay

1.

Car Increasing 12% Annually
a. V = 8000 (1.12)".
b. V(2) = $100,352, V(5) =~ $141,083.

c. Exceeds $120k after

3.6

years (approx).

Smartphone Depreciating 15% Annually
a. V = 1200 (0.85)".

b. After 3 years:

$737|.

c. After 7 years:

$385 |.

d. Falls below $100 after

15.3

Bacteria 5% Growth Per Hour
a. P — 4000 {l.ﬂﬁv)t.

h. After & hours:

c. Reaches 10,000 about
d. Stays below 12,500 for up to

5,360

years (approx).

bacteria, after 12 hours:| 7,183

18.8

hours.

23.3

hours (approx).

bacteria.



3L Compound interest

1.

Annual compounding (4 = P(1 + )"

o (a) $2,500 @3.8% 2yr: $2,693.60
 (b) $6,400 @4.25% Syr: $7,886.54

» (c) $10,500 @6% 3yr: $12,506.67

» (d) $20,000 @5.5% 4yr: $24,769.80
* (e) $3,200 @7.1% 6yr: $4,834.02

o () $9,750 @4.9% Syr: $12,366.75

» (g) $15,000 @2.75% 2yr: $15,833.33

e (h) $18,300 @3.6% 8yr: $24,357.66

T .'IIJ.EH:} }-;r,r; n)_

Various compounding frequencies (4 = P(1 + —

e (a) $2,800 @3.2% semiannual 5Syr: $3,267.60

* (b) $9,400 @4.9% quarterly 6.5yr: $12,657.22

e (c) $15,000 @6.15% monthly 4yr: $19,292.55

e (d) $18,000 @7.5% quarterly 10yr: $38,094.30

e (e) $33,500 @9.2% semiannual 7yr: $60,156.92

* (f) $4,750 @5.25% monthly 3yr: $5,556.79

* (g) $86,000 @8.6% quarterly 12yr: $239,275.00 (approx)

e (h) $20,000 @2.75% semiannual 3yr: $21,693.40

Jacob invests $12,000 at 6.5% p.a. for 2 years
(a) Monthly compounding final: $13,668.72 (approx).

(b) Quarterly compounding final: $13,625.88 — The difference is $42.84 more
with monthly.



Car $28,000 Depreciating 18%
(a) After 3 years: $15,438.30 (approx).

(b) Half (~$14,000) after ~3.5 years.

Emily invests $45,000 at 4.6%
(a) Semiannual formula: 4 = 45{}00(1 + U,Dﬂlﬁfﬂ) v
(b) Final (semiannual) $56,632.05 (approx).

(c) Monthly compounding == $56, 348.55. A small difference of a few hundred

dollars.

Laptop $2,400
Loses 25% after first year — $1,800.
Then 10% yearly (reducing-balance).
1. After 1 year: $1,800.
2. After 2 years: §1,620.

3. Falls below $500 after about 13.1 years in total; so it's under $500 during the
14th year.



