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Class 11 - Applied Mathematice - Chapter 1 o

4 )

Chapter | 10110

. J
e 235 711 .

— | Quantihcation
CcB i

ics Class X| s ial. C - CBSE s s -

B Chapter MaAp (k = asked often in school and annual exams)

Primes, HCF, RSA * % Binary numbers %%
— sieve, Euclid's algorithm, mod decimal <> binary —
| Numbers S
- Complex numbers % Indices and logarithms s % N
i, conjugate, modulus laws, antilog, applications
. . . P "
seq
T-Concept hotes withworked examptes (p. 2-5) red = key ferm green = definition

B pportT marerial exe e olved (p. 6 e = D-neadina black = explanarion

3. Important exam questions, fully solved (p. 8) = high-frequency exam fopic

4. Quick-reference sheet; practice A-G, 20 MCQs, 6 A-R, answers, 0 = mark the examiner gives for that point

summary (p. 3-13) ! .
% Exam tip: Logarithm laws carry the most marks: product

— add, quotient — subtract, power — multiply. Practise

minute.

support material are pointed out where they occur.
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1.2 Prime numbers %k
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27,5 1 13. Then a is a factor (divisor) of b and b a multiple of a.

n > 1 is composite if and only if it has a prime divisor p < +/n

+1 divide every integer; every non-zero infeger divides 0.

For primes up to 100, +/100 = 10: cross out 1, then the multiples

A prime is an infeger p > 1 whose only positive divisors are 1
andp (2,3,5,%, 1, ..). Aninteger 2 > 1 that is not prime is
—! composite (4, 6,8,9,..). 1is neither prime nor composite.

of 2,3, 5and  (keeping these four). What remains are the 25

H o1 4o 400
_Pffmes b D

2.3.5 % 1.13,13.19. 23, 29, 31, 3%, 41, 43, 4%, 53, 59. 61. 6. 11

13, 19, 83,89, 9%

| productof primes, unique apart from order: = pTlpl? . .
1 rZ

Fundamental Theorem ot Arithmefic: every integer n > lisa

-

Testing a number: is 221 prime? /221 < 15;ry 2,3,5,%, 11, 13:

7

E.q.36 =2°-3%105=3-5.7 104568 = 2° - 3 . 4357.

221 =195 17,s0 composn'e. |EPA prlme! None ot Z, 3,9, T, T,
13 divides it, so 211 s prime

Why 1is not prime: if itwere, 10 =2-5=1-2-5=1%2.2.

9 = ... would have many factorisations, breaking uniqueness. 1is

Euclid's theorem: there are infinitely many primes. Proof: suppose

are at least n primes between Z and x for every z > R,,. They

P1,-..,py areall the primes.Let N = p1po---p, +1 > 1. N

are all primes: By = 2, Ry = 11, R3 = 17, Ry = 29, R5 =

has a prime divisor p, so p = p; for some <. But dividing IV by any

| »; leavesremainderdsop; 4+ N-acontradiction:

4T, Rg =47, Ry = 99, Rg =07, g = 11, Rig = 9T1-

The largest known prime (found 2018) is the Mersenne prime

Other useful facts

282589933 _ 1 ith 24 862 048 digits. (Mersenne primes have the

1. 2 is the only even prime.

Ala L1

form2P —1.)

/)
ON—T—=1°

3. Twin primes differ by 2: (3, 5), (11, 13), (1%, 19).

D Evowvs et voator than 2 b +ho £
Z LVeTy Pt gretTer Ao nusTheTor

4. Coprime numbers have HCF 1: (8, 15).

* Exam tip: Suggested project (book): List all primes up to
10 000 with the sieve; you need to sieve by primes up to

v/10000 = 100.
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1.3 Encryption using prime numbers %k g

| Cryptography: using mathematics to encrypt and decrypt data. Modular arithmetic

Cryptanalysis: analysing and breaking secure communication. a=b (mod m)if m | (a—b):aandbleave #

Cryptology = both. Plaintext — (encryption with a key) — remainder on division by m. 17 = 2 (mod 5). If a = b then

—W@Wﬁ‘pﬁmwam = at = bt (InOd m)

algorithm + all keys + protocols. Requirements: authentication,

confidentiality, non-repudiation, integrity. Systems: RSA (19%8: Fiers : ’ :1 ¢ -

Rivest, Shamir, Adleman), Diffie-Hellman, ElGamal, elliptic curve. " = plm ~p

HCF(ZCD) coprime to m. ¢(35) = 35 - % ? =24.503%=1
a2 (mod 35).For m — pq: ¢(pa) — (p — 1)(g — 1).

d = gcd(a, b) is the largest positive common divisor.

RSA: (1) choose primes p, g, n = pq (public), keep p, ¢
factorisations, take the smaller power of each prime: 4680 = 23 - secret; (2) choose e with 1 < e < ¢(n), ged(e, ¢(n

) =
32.5-13,15708 =22-3-7-11-17T=>ged =2%-3 = ; public key (72, €); (3) private key d: ed = 1 (mod ¢(n ))
od

v Encrypt C = M® (mod n); decrypt M = C? (mod n) ———
L ) B (works by Euler's theorem).
. Divide repeatedLly; the last non-zero remainder is the HCF. Bookexample: p =71 ¢ =101, n = 7171 ¢ = 7000, e =
step division 37.d = 3973 (37 x 3973 = 147001 = 21 x 7000 + 1).
B M =117: C = 117%7 = 227; 227%9 = 117 (mod 7171
1 15708 = 3 x 4680 + 1668 (mo )
_2 4680 = 2 x 1668 + 1344 _Smd[pxnmplp-p:r\q:11~n:r\r\¢)zélﬂpzq-‘2ﬂ:
3 1668 =1 x 1344 + 324 1 (mod 40) = d =27.M =8:C =8 =512=9 x
y 1344 = 4 x 324 + 48 55+ 17,50 C = 17;and 17%" = 8 (mod 55).
3 324 =6 x 48 + 36 * Exam tip: Security: to find d an attacker must factor n;
6 48 =1 x 36 + 12 |1 for primes with hundreds of digits this is practically impossible.
1 36 =3 x12+0=HCF= 12

Free sample € Class |l Applied Maths € notesbazar.in 3
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1.9-1.5 Binary numbers; complex numbers

s1:ore everything this way. (2,21 . .- 2120)s = Zo + 221 + 22 + 1 = 0 has no real root. Let 4 (iota) satisfy 42 = —1. Then
22.’B2 + -t 2n$n- i4n = Z‘4n+1 = i4n+2 =1 i4n+3 = —q.

Binary — decimal: add The powers of Z where The digiT Is 7.
(1010101010)s =21 1+ 23 £ 25 1 97 1 29 — 82 C={z=a+bi:a,bcR};a=Rez b=1Imz

Decimal — binary: divide by 2 repeatedly and read the remainders Everyredr =7+ 04, 50R C C.

_from boftom fo fop. Sum: (a; + byd) + (ag + byi) = (a3 + ay) + (by + by)i.
=2 quotient remainder Product: (a1as — b1b2) + (a1bs + asbi)i.Eq. (14 14)(2 +
s 22 1 3i) = —1 F bt
22 M 0 j '
| Modulus |2| = v/2Z = a2 + b% |1 + 3| = /2.
" 5 1
Properties: 2| = | — 2| = (2| > 0; |2]| =0 <= 2z =0;
— 5 2 1 [2125] = [21[[2o]: triangle inequality [2; + 23] < [21] + [2a].
— 2 1 0 _lmmon:zdzﬁzﬁ;;;:ﬁ%.t.g.u—k
L1 0 1 9:—=1 _ 2 3 .. 243i  (2430)(4459) 7 | 22
ot) KR & A ) T Iv
Reading-upwards: 45— 0 —Book-exampte: r) Torm: '
95 4 97 4 98 4 99 4 oll | 9l2 | old _ cost = —=i— sinf = ﬁ (the book omits the square

(101101110100000)s. The number of zeros at the right endis  roofs). 1 +i = /2e™/%.

the power of Z dividing the number (2° | 23456)-(The book says

|_the highest power is written "on the right"; it is written on the left )

Binary addition: 0 +0=0,0+1=1,1+1 = 10 (write 0,

carry1),1+1+1=11.Eq. (1011), + (110), =

(TO00T)5 (IT 6 = 177

Free sample € Class |l Applied Maths € notesbazar.in 4
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1.6-1.8 Indices, logarithms and antilogarithms %% o
9 : 0 _ . N0 )
f -n _ 1 1/n — » 1/2 1/3 —
isnotdefired) a™" = r o’ = Ya 92 =387 =2 100 (MN) = log, M + log, Niloga(d x 8) = 2+
law example SR
aman — gmtn 23.92 _ 39 2.log, 5 = log, M —log, N:log; T = 4 — 3log; 2.
] e m—n 2 -1 _ li:gb:/:i :Ilingjﬂ.1Cg23 :18810g23
[ @=a F=2"=3 . . _ log N -
m\n __ _.mn 2\3 __ b
|| (@")"=a (2)" =64 In N = 2.303log;, N.
(ab)™ = a™b™ 3742 =12° = 144 Antilogarithm: if log, y = x then y = antilog z = b°.
— (%)m = Z—:: g—z =32=9 antilog,, 2.5 = 10°° ~ 316.2. Using Tables: Tog IV =

| Sustems: natural logs (Napier) to base e ~= 2.718 writtenIn &

N 6" = N (N > 0,b> 0,b # 1), then z = log; N: the table); antilog table gives the digits, the characteristic places the

logarithm of IV fo base b. logs 81 = 4; log;( 0.01 = —2;
— log, 2 = %; log, b = 1;log, 1 = 0; log, b" = n; Y- -
| poma—gq, pplications

decimal point.

Richter scale: R = logy, AAO (A = wave amplitude, Ay = standard
wave). Up to 4.9: no damage; 6-6.9 and above: major damage; Chile

common logs to base 10. Facts: Logs exist only for positive numbers

19/N. Q6 Eocb nid — 40 43 +ho aoanlid Ay lo 4. A
TIOV,. LJoueimunnT LAY ARLLL = 2n i ulllrl\'llu\-l\'r. I—/\\-Illl'JBO 72 —

and positive bases # 1; the value of a log can be negative; 2020 49: R — log 2020 = 3.31 (book: 3.3).

log;a=log;c=a=c.
5 5 Growth: bacteria double every 20 h from 200: b = 200 - 2t/20 For

b=500:27" =25 = t = S E= = TR = 26.4h.

L=t
Ul

every 40 h, and prints 22.96 h; with doubling every 20 h the answer

is about 26.4 hours.)

Other uses: decibels, pH, star brightness, compound interest and

poputation:

Free sample € Class |l Applied Maths € notesbazar.in S
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CBSE support material exercises, fully solved

Ex A lrite in decimal ion: (1010101100110) Ex 4 Find the conjugate and modulus: 1 — 4, 10 + 44, (3 L

(101011000110),, (101111100110),, (1000000000110)5.  53)(4 + 63), 20

5444
Ans, ()22 + 210 + 28 + 26 + 25 4+ 22 4 21 — Ans. (D z2 =141, |z| = V2
| 4090 + 1024 + 250 + 04 F 32+ 4 F 2 =o473. )z =10 — 4, [z] = V116 = 2v29.
| ()2 1929497 4 96 4 92 4 9 — 92048 4+ 512 4 (i) ez —12 - 18; - 207 - 3042 — 18 -+ 38;: 7 —
128 + 64 + 4 + 2 = 2758. —18 — 38i; |2| = /324 + 1444 = /1768 =
(iii) 2048 + 512 + 256 + 128 + 64 + 32+ 4+ 2 = 24/442 =~ 42.05.
L | an4n o (24T (5-4d)  10-8135i428 38107
3646 W) z=""276 — 11 - T4
L Gv) 212422 412 =4096 +4 + 2 = 4102. 38-27i (.| 1247 _ /53 __ 1 1a7
7L o B T e VA TR A
Ex 2 Write in binary notation (the book prints "decimal"): 654321, tos s s L for] NP
LALbUIIIPuIG , , TOY—T T, O T &, T Ot 2-&-91:'1'—'_
1000001, 56231801, 246809%531, 963258H41.
73, v/3 + V6.

#ns. By repeated division by 2 (remainders read upwards): - - -
yrep Y P Ans. V1 —:2=141422=—-2i;2° = -2 — 2;

————— 65432 =100 0000, ———————————— 7

27 =
|| 1000001 = (11110100001001000001), MNP \. ' L S
56237801 — (11010110100001111011101001), ARG ’ ’
SAQ oo yA = Tn -
— 2468097531t = o s—1_ AN .3 _
10010011000111000010110111111011 (”25816;; __f 64”3’? I 3?0 e
- Gz = — = .
| 963258741 = (iv) > — (9+2z)(2 9i) 5236 773 (2|6 | —1).5 — 36+77
111001011010100010100101110101 - L %
L ( 0. a1 )2 7 BN % ~ —0.641 — 0.767i; 2° ~
|| 32768 + 16384 + 8192 + 4096 + 1024 + 512 + I
ViIFrmiz=t=—ntz =(t=7)F+2mi~

256 + 128 + 64 4+ 32 4+ 16 + 1 = 654321.
- ToRroe o —887 +6.28i:23=(1-3n?)+ 3r—7)i

Ex 3 SimpLify and write in decimal: (1000101111100)2 + —28.61 — 21.585: 2~ = l=mi

_ 0000 1 1+7rE
¢ 01600100); (11101166100 (i) V3 +1/614: z—\f—\/gzz =3—-6+
|| Aws. Converteach: (1000101111100)s = 4096 + a2 _/[AQ _9 .~ /5 _15. /3 1 3 /Es ]
AY 7 AVLUII— 'J—!_U'Vél/, LTIV J T JV UYL, -

256 + 64 4+ 32 4 16 + 8 + 4 = 4476; V3-—/6i

1100101000100), — 4096 + 2048 + 256 + 64 + . .
( )2 Exercises on indices (1.6)

4 AACQ (111 Nn11NN1ANN 1A94 + F10 + grn
4 = 04067 (1 11ULIUUIUU ) = 1UZ23 7~ 9124 7 490 7

64 + 32 + 4 = 1892. The book omits the sign before the Ex 1 Simplify a = 21/3 . 24/3,

third number. Taking "+": 4476 + 6468 + 1892 = 12836. Ans. Addindices: @ = 313 — 25/3.

Taking "x™ (mulfiplication before addition): 4476 + 6468 X

Ex 2 Simplify a = z? = 23/,

N - ' Ans. Subtract:a — 2% 3 — £1/% = V.
Ex 4 Simplify and write in binary: (1111000110000}

5649371, Ex 3 Simplify a = (2° 3)5.

— A TR 2x6 10
Ans. (1111000110000), = 4096 + 2048 + 1024 + e A
3 4
51232+ 16 =T7728"TT28 x 564237t = ExtrSmptifya— ;—557
|| 43604243088. In binary: Ans g — g30yt=2 = 522 yi

(101000100111000000111111001010010000)3 (four

| zeros at the end, since 7728 = 2% x 483). Exercises—on “ya“t“ms 6“5

/[ a.b\
Ex 1Expand log, (gc—(gd).

Ans. = log, a” + log, b= log, ¢ — log;, dt=

b — clogy ¢ — dlogy d (since logy b = 1).

Ex 2 Expand log;, W )

Ans, = logb4 + Glogbw —log, 9 — Tlogyy =

2log, 2 + 6log, x — 21og, 3 — Tlogy y.

Free sample € Class |l Applied Maths € notesbazar.in 6
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Ex 3 Simplify Iog;y a + Tog;, 0 + logy, c”. ajany
Ape Peodictlon, oo (12 .3)
TIPS+ 1| TUOGUCT VWUW.—— IUBIO\WU T }~

Ey b Simolifvloe g — loo. b2 L log 3 — loa. d4
EXH-oHApURY o8& 10gy-b—=—0g € 0g+d—

| Anslog kr=n:=1-24+3-4=-2

S lications (12)

Ex 1 World Pnpldnﬁnh t \’lpnrc after 2010is P — 4 '_7(1 n‘))t
billion. (i) Find the population in 2029 fo the nearest million. (ii)

Find the year in which the population will be double that of 2020.

—Ams (Nt =19tog P =1log4d. 7T+ 19og t.02=

0.6721 + 10(0 ﬂﬂRﬁ) =0.6721 4+ 0.1634 = 0.8355;
P = antilog 0.8355 ~ 6.847 billion ~ 684% million.

(ii) 2020 (t — 10) P2020 == 47(102)10 Double:

4 =/1 N\t o 4 =71 Nna\10 (1 no\t-—10 9
’:t.‘\l.Ué} — & ‘l.l\l.Uﬁ) \l.UA} — &

_ _log2 _ 0.3010 __ — 5
t—10 = Tor 105 —5-6086—— 35.0. S0t = 45: the year
2055.

* Exam tip: With log tables, log 1.02 = 0.0086 and

log 4.7 = 0.6721. Rounding log 1.02 affects the last digits;

calculators give 6.84% billion and 35.0 years.

Book Ex (sieve project) How many primes are there up fo 100, and

which primes are needed To sieve Them?

Ans, 25 primes; sieve with2, 3 5 % (the primes up to

v/100 = 10).

Free sample € Class |l Applied Maths € notesbazar.in 7
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Important exam questions, fully solved

Questions of the kind set in school and annual exams, with complete solutions and mark steps.

. .
me D C 1A
. AL We 7 L4 44 L4

— | Exam-style —The vatue of 72225 s {A)-HB) (e =1t —

Exam-style

| Ans 2026 — 4 x 506 L 2 5042026 — ;2 — 1. of the first? (b) Find the amplitude ratio AAU of an
[ (© earthquake of magnitude 5.3. (c) Solve 27! = 24 using
| Exam-style _(110101)5 in decimal is: (A) 51 (B) 53 (C) SR i1
15 (D) 55 0 | Ans. (o) £ =10°°7*° = 107 = 100 times @.
Ans. 32 +16+4+1 = 53: (B) (®) Aio = 10°% = antilog 5.3 ~ 199500 0 ©
(T og2=logt=r+t=r 0 =

Exam-style Assertion (A): 1is not a prime number.

Reason (R): If 1were prime, factorisation into primes would ) - e

not be unique. tt1

A QL o [ I N
nwyis. DUTNITITUE, R V,XIJ\.UI”b N\

B. Z-mark questions

Exam-style  Find the HCF of 1011 and 462 by Euclid's

ol.gorl'rhm. ted

A 1071 Y AL 14
avisS, 1UT1L — 2 X 2042 7+ 1&

s edinine
. CoLiIvUVIo

[ Exam-style "Tf Iog 2= 0.3010and log 3 = 0.4771,
fodl e /79 [3]

LLLAL® ] J.Us V 4.

| Ans, 72 —23 .32 0 log /72 = 1(3log2 +
[ 24 Z\ [=]

|| 2log3) @ = 1(0.9030 + 0.9542) = 0.9286 .

| Exam-style _InRSAwithp =5,g=11,e = 3,findd
and encrypt M = 8. [31

Ans. n = 55,¢ =40 @ 3d =1 (mod 40) =

| d=27 @ C =8 =512=17 (mod 55)

Free sample € Class |l Applied Maths € notesbazar.in g
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Quick-reference sheet

0 ( \
g e remember | Case study (practice): ‘Secret messages' Riya and Aman use
— prime test try primes up to /0 — RSAwith primes p = 3 and ¢ = 11, and the public exponent ~ {———
|| primes<100 | 25 _| e = 7.Aman wants fo send the number M = 4.
Fuclid last - dor  HCF (i) Find v and (). (i) Check that e is valid. (iii) Find Riya's
— i ° astnon-zero remainder = | private key d. (iv) Find the ciphertext C. (v) Write n in binary. |
algorithm \ J
a=b mla—b * Exam tip: Always check gcd(e, ¢) = 1 before finding d;
| (mod m) | fndd by tryingd = 1,2, 3, . .. until ed leaves remainder 1.
— ¢(pg) (p—1)(g—1)
— RSA public (n, e), private d: ed = 1 (mod ¢);
n C = M¢ M = C%(modn)
binary — add powers of 2 under the 1s
decimal
| decimal — divide by 2; remainders upwards
— binary
| powers of 4 cycle 2, —1, —4,1
| |27t @
|| log laws logMNzlogM—i—logN;log%:

log M — log N;log M"™ = nlog M
change of base | In N = 2.303 log N
Richter R =log AAO

Free sample € Class |l Applied Maths € notesbazar.in 9
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Practice set: test yourself exam-style

Try every question before looking at the answers on page 13. 56 or more out of 30 means you are ready for the exam.

0_Eillin_the blanks (L wmark each) B, True or false? (1l wmark each)

1 _The onlveven nrime ic 1 1ic acompasite number
T He—OF HeTS IR AR UL (Sl LA

e —
2. gcd(a, b) = 1 means a, bare 2. There are infinitely many primes

3. (1111)y = ) 3.17=5 (mod 4).

44 =___. b |21 + 22| > |21| + | 22| always.

5. The conjugate of 5 — 2iis ___. 5.log(M + N) =log M +log N.
6.log; 125 = ___. 6.log;;,0.001 = —3.

tlog, 1 =___ T.a" = Ifor every a 7 0.

— |8 togartthmsto base eare catted ——_ togqartthms. 8- W RSA the private key s made pubtic:

C. Very short answer (I mark each)

1. Write 36 as a product of primes. 2.Find ¢(15).

3. Write 13 in binary 4 Find |6 + 8

S SImptify (27 (2 =) 6. Evatuate 8273

. Evaluate log, %6. 8.Find z if log, 49 = 2.

9. Expand RSA. 10. Find the remainder of 4% mod 6.

| D_Shert answer | (2 marks each)

2. Convert ('Iﬂ'l 101 1“)2 to decimal

3. Convert 100 to binary.

. Find L2 in the form a + bi.

5. Simplify %ﬁ

6. Show that log I—g — 2log % + log % = log 2.

1. Is 39 prime? Justify.

8.Findlog;, 5 if log;, 2 = 0.3010.

N Hy score (fil in after checking the answers)

Section A/8 B/8 Cc/10 D /16 E/188 F /10 G (bonus) Total /30
My marks

KOUgh work
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E. Short answer 1T (3 marks each)

wjwy

1. Prove that there are infinitely many primes.

2.Find 22, Zzoandz tforz = 2 — 3i.

N

STRSA,p=T17,q =1L, e=r-1n

.

ad.
L Cal 92r—1 EO o 1 D) a 4771 1 4 o 0001 > ao01n
$o0tvVe o = OUUSMgIOg o — U&7 ( 1, 10§ 9 — U.0JIU 108 z— U oUTU

| 5.Add(110111)3 and (10101)s and check in decimal

6.1flog, x = 2 andlog, y = 3, findlog,, j—z

twhyisttencughtotestdivisibitity by primesupto</7?

——————2-Why-doesRSA-become-unsate--n-can-betactorised?

3 \Alhy do romlnquPrc. use hinnr\,/ rather than decimal?

4. Why is log;, 0 not defined?

Free sam
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1. Whichisa Primp7
(a) 91 (b) 8% (c) 97 (d) 51

1.1
(@)1(b) 2 (c) v2(d) 0

-+ i! Pn'unlq'

12.(2 + 32'\_1 equals:

2. Number of primes up o 100:

(a) 25 (b) 24 (c) 26 (d) 20 (a) 222 (b) 2+3’L () 23 (d) 2 — 3i
3. HCF of 4680 and 15%08: 3 (T5/3) equals:

(a) 6 (b) 36 (c) 24 (d) 12 (a) %18 (b) 210 () 2! (d) 28
4.17=___ (mod 5): 14 Jog,4 0.01 equals:

(@)3(b)2()1(d)y (@) 2(b) 0.2 (c) —2 (d) —

5. ¢(35) equals:

15. log, v/2 equals:

(a) 34 (b) 24 (c) 12 (d) 30

(@) 2(b) v2()1(d) 3

6. In RSA, the public key is:

16.log, a — log, b* + log, ¢ — log, d* equals:

(a) (p, q) (b) ¢(n) (c) d (d) (n,e)

(@) =2 () 2(c)10(d)o

%.(1010101010)s in decimal:

1%. In N equals:

(a) 682 (b) 680 (c) 684 (d) 1365

(a) 2.303log NV (b) 0.434 log N (c) log N (d)

8. 45 in binary: 10log N
(a) 101011 (b) 110101 (c) 101101 (d) 100101 18. plogs a eqqus:
9. 34" equals: (@) b(®b)1(c) ab(d) a

(@7 () —1I(c)Tld) —2

19. An earthquake 1000 times the standard amplitude

10. (1 4 2)(2 + 3¢) equals:

measures:

@b FHib) —IF5i0)2F3Wd—1I—5

£\ o~ /1 \ £\ ¢ £ 1\ an~
(a) £1(b) 3(c)qa) Tuuu

20. logg 81 equals:

(u)3(b)c| \L)ﬂ\d)
1 () 20a) - 23(d) - a(b) -SCh) - 6Cd)-20a) -2(c)-a(d) 10k -1(c) 12 (a)-132(b) .14
()15 16 ()17 Ca) 1819 ) - 20 ()

394

(a) Both frue, R explains A. (b) Both frue, R does not explain A. (c) A frue, R Talse. (d) A Talse, R True.

tTA224s LUH\PUbITC R224s QIV|5IDLC Dy 13-

LA is . R: Loqarithms

3.A: ilOO =1.R i4" = 1 for every whole number 7.

ned only for positive numbers.

4. A: gcd(12,35) = 1.R: 12 and 35 are both prime.

Keg 1 Ca) - 2 (a’) 3 (a) 4 (c) S (a) -6 )

ST 10g2 8 =+ 10g2 4=357K: IOgbUVI lV) == IOgb yi% g -+ lOgb
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Answers to the practice set

wjwy

A.1.22. coprime3.154. —45.5 4 24 6.3 %. 0 8. natural

F.1.()log A =4+ 10(0.0334) = 4.334: A ~ X 21590 (ii)

B.1.F2.T3.T(12=3 x4)4F5.F6.TT.T8.F

(1.08)" = 2:n = 3309 — 9.01, about 9 years 2. n = 33,

€.1.22-3%2.83.(1101)2 4.105.56.4 3. —4 8. 1 9. Rivest-

$=20e=3d=721=1);C=5"=125=26

Shamir-Adleman 10. 5

21:212.128 +324+16+4+ 2 = 1823.(1100100)7 4.

(v 33) 257 =5 (m d.22)

ot ot —o97y

so one factor is at most 4/ 2. from p, g anyone can compute ¢

1420)(3+4) _ 147ie z'y * _ .5, -7 75 .81 . 32 _
f—l)é—l_—‘l*’o—zs.?lLy—xy 6.log (B3 81.82) —

and then d 3. electronic switches have fwo states, on and off 4. no

16~ 25 243 T o
Tog 2 7. 391 = 17 x 23: composite 8. log ¥ = 1 — power—of-a-positive-base-gives-0
6-:3610—0:6996 (o = = _
4022 22 5 19523 — 4G gj 1 2:3i 5 (mod 20):d =3 (v) 47 = 16384 — 496 x 33 +16: C =
" B — =13

¢ =160;7d =1 (mod 60):d = 43 4. (2z —

16 (v) (100001);

1)(0.4771) = log 50 — 1.6990: 2z — 1 — 3.56

—

s L=

R

Q1 [1NnNn110Nn\ Lo 2] FrE L 91 4 9Q/9) 179\
o1 J. (1UULIUU)2 — 70U — JJ 7 2410.9(4] — 5\0) =

&
(S0 \+)

® Primes: 1is neither; FTA (unique factorisation); infinitely many primes; sieve up to 1/n; 25 primes up to 100.

e Binary: powers of 2 under the 1s; decimal — binary by dividing by 2.
— e i2:—1;Z:a—bi;]z]:\/a2+b2;z_1:@.
|1 e Index laws; log, N = <= b® = IN; product, quotient, power, change of base; antilog; Richter scale.

® HCF by Euclid's algorithm; @ = b (mod m): ¢(pg) = (p — 1)(g — 1);RSA: C = M®¢, M = C?¢ (mod n).
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