2. Numbers & Sequences - Important Questions & > [I]

2. Numbers and Sequences

1 mark Questions
1. Euclid's division lemma states that for positive integers a and b, there exist unique integers q
and r such that a = bq + r, where r must satisfy

A)1<r<b (B)O<r<b @©o<r<b»b (D)0<r<b
2. Using Euclid’s division lemma, if the cube of any positive integer is divided by 9 then the
possible remainders are
(A)0,1,8 (B)1,4,8 ©o,1,3 (D)1,3,5
3. Ifthe HCF of 65 and 117 is expressible in the form of 65m — 117, then the value of m is
(A) 4 (B)2 1 (D) 3 MAY-22
4. The sum of the exponents of the prime factors in the prime factorization of 1729 is
(A)1 (B) 2 (©)3 (D) 4 | SEP-21,PTA-4,JUL-22 |
5. The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is
(A) 2025 (B) 5220 (C) 5025 (D) 2520
6. 7* =__ (mod 100)
A1 (B) 2 @3 (D) 4
7. GivenF; =1,F, =3and E, = F,,_; + F,,_, then Fs is SEP-21, MDL
(A)3 (B)5 (C)8 (D) 11

8. The first term of an arithmetic progression is unity and the common difference is 4. Which of
the following will be a term of this A.P.

(A) 4551 (B) 10091 (C) 7881 (D) 13531
9. If 6 times of 6th term of an A.P is equal to 7 times the 7t term, then the 13t terms of the A.P is
(A)0 (B) 6 ©)7 (D) 13
10. An A.P consists of 31 terms. It is 16t term is m, then the sum of all the terms of this A.P is
(A) 16m (B) 62m (C) 31m (D) % m PTA-5
11.In an A.P,, the first term is 1 and the common difference is 4. How many terms of the A.P must
be taken for their sum to be equal to 120? MDL
A6 (B) 7 ©s8 (D)9
12.1f A = 2%% and B = 25% + 263 + 262 + ... 4+ 20 which of the following is true?
(A) B is 2°* more than A (B) A and B are equal
(C) Bislarger than A by 1 (D) A islarger than B by 1
13. The next term of the sequencei ,l ,i ,i , .. 1S
) ) 16 '8 " 12 ' 18 , )
A5, (B) 5, ©3 D) &

14. If the sequence t; , t,, t3, ... are in A.P then the sequence t¢ , t;5, t1g, ... iS
(A) a Geometric Progression
(B) an Arithmetic Progression
(C) neither an Arithmetic Progression nor a Geometric Progression
(D) a constant sequence
15.Thevalue of (13 +23+ 33+ -+ 153) = (1 +2+ 3+ -+ 15)is PTA-3
(A) 14400 (B) 14200 (C) 14280 (D) 14520
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2 mark Questions
1. A man has 532 flower pots. He wants to arrange them in rows such that each row contains 21
flower pots. Find the number of completed rows and how many flower pots are left over.
Given: A man has 532 flower pots.
Each row contains 21 flower pots.
Thus, Dividend = 532

25

Divisor = 21 21 532
42

By Euclid division lemma, 112 a=bqg+r ,0<5r<b
532 = 21(25) + 7 1

The quotient = 25, remainder= 7

~ 25 rows are completed and
7 flower pots are left over

2. If m, n are natural numbers, for what values of m, does 2™ X 5™ ends in 5? SEP-20
Given: m,n € N and 2" x 5™

n=1m=1=2'x51=2x5=10
n=1m=2 =21x52=2x%x25=50
n=2m=3 =22x53=4x%x125 =500
~ 2™ is always even.

So that, the product of 5 is in always end digit is 0.Hence, No value of 2" x 5™ end with the digit 5.

3. If13824 = 2% x 3% then a and b.

3|13824 MAY-22
: _ na b 34608
Given 13824 = 2% x 3 3lis3e
The number 13824 can be factorized 2(512
— 99 3 21256
As, 13824 =27 %X 3 2[128
Hence, 2% x 3 =29 x 33 2[64
2
~a=9andb =3 zii
28
2[4
2
4. Find the least number that is divisible by the first ten natural numbers. JUL-22

The first ten natural numbers are, 1,2,3,4,5,6,7,8,9,10.
Given: the number is divisible by first ten natural numbers.
Thus, LCM of 1,2,3,4,5,6,7,8,9,and 10
=1%x23x32x5%x7
=8X9x%x35
= 2520
=~ The least number is 2520
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5. If x is congruent to 13 modulo 17 then 7x — 3 is congruent to which number modulo 17 ?

Given:  x =13 (mod17) [If a = b(mod m) thena X ¢ = b X ¢ (mod m)] PTA-2
Multiply by 7 <
7x = 91 (mod 17) 17 zg
7x —3 =91 -3 (mod 17) 3

7x — 3 = 88(mod 17)
7x —3 =3 (mod 17) [+ 88 = 3 (mod 17)]

~ 7x — 3 is congruent to 3 modulo 17.

6. Find the 19" term ofan 4. P. —11,—15,—19, ...
Given, A.P is —11,—15, —19, ...
a=—11,d=t,—t, = —15+ 11

d=—-4
n"termof A.P t,=a+ (n—1)d

n=19 =to=—11+ (19 — 1)(-4)

= 11+ 18(—4)
=-=11-72
t19 = _83

7. WhichtermofanA.P. 16,11,6,1,...is—547?

Given: A.P is 16,11,6,1, ...

d=t;—t;=11—16 = -5
= (51

-(F50) 1 =(H)+e
n=14+1=15

t15 = —54
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8. Find the middle term(s) ofan 4. P. 9,15, 21,27, ...,183.
Given: A. P is 9,15,21,27, ... 183.
a=9, d=t,—t;=15-9
[=183, d=6

PTA-1

The number of term in A. P.

n=l_7a+1
109 g 1y
=29+1

n =30

n = 30 even,
th th
The middle term = n7 term and (% + 1) term
30 30
== term and Y + 1 term

= 15" term and 16" term

th=a+Mm—1)d

n=15=
tis=9+ (15-1)(6) =9+ (14)(6)
ti5 =93

n=16=

tic =9+ (16 —1)(6) =9+ (15)(6)
tie =99

~ The middle terms are ty5 = 93, t1¢ = 99

9. If3+k,18 — k,5k + 1 arein A. P. then find k.
Given: 3+ k,18—k,5k + 1 arein A.P.

SEP-21, PTA-3, 5

e, d=t,—t;=t;—t,

18— k—((3+k)=5k+1—-(18—k)
18—k—-—3—-k=5k+1-18+k
15 -2k = 6k — 17
15417 = 6k + 2k
32 =8k

k=4
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10. In a theatre, there are 20 seats in the front row and 30 rows were allotted. Each, successive row

contains two additional seats than its front row. How many seats are there in the last row?

Given: 30 rows were allotted in the theatre PTA-4

n =30

20 seats in the front row then a = 20
2 seats increased in each row.
Thus, 15¢,274,374 30 rows are 20,22,24, ... respectively.
ItisanA.P.d=t,—t; =22-20=2
To find: ¢5,
th,h=a+n—-—1)d
tz3o =204+ (30—1)2
=20+ (29)(2)
= 20+ 58
t3o =78

78 seats in the last row.

5 mark Questions

1. Find the largest number which divides 1230 and 1926 leaving remainder 12 in each case.
Given, 1230 and 1926 leaving remainder 12 in each case, when divided by largest number.
1230 — 12 =1218 and 1926 —12 = 1914.
Leta =1914and b = 1218 a>b
By using Euclid’slemma, a = bg+71,0<r<b
1914 = 1218(1) + 696

1
The remainder 696 # 0 1218 [1914
1218 1
1218 = 696(1) + 522 69611218
The remainder 522 # 0 ggg ;96
696 = 522 (1) + 174 ﬁi 5322
The remainder 174 # 0 522

522 =174 (3)+0
The remainder is 0
=~ The largest number is 174 which divides 1230 and 1926 and leaves remainder 12.
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2. If nine times ninth term is equal to the fifteen times fifteenth term, show that six times twenty
fourth term is zero.
Given:

Oty = 15t;5 (v t,=a+ (n—1)d)
9[a+ (9 —1)]d = 15[a + (15 — 1)d]
9(a + 8d) = 15 (a + 14d)
9a + 72d = 15a + 210d
9a — 15a + 72d — 210d =0

—6a —138d = 0
—6(a +23d) =0
6[a+ (24 —1)d] =0
6ty =0

Hence proved.

3. The sum of three consecutive terms that are in A. P. is 27 and their product is 288. Find the three

terms.

Let the three consecutive terms be SEP-21
a—d, a a+d
Giventa—d+a+a+d=27
3a =27

a=9
Also, (a —d)(a)(a + d) = 288
(a? —d?)a = 288

(92 —d?) ==7
81 —d*=32
—d*=32-81
—d? = —49
d==7

Whena =9,d =7 theA.P is
9-7,9 947
2, 9, 16
Whena =9,d = -7
947, 9 9-7
16, 9, 2.
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4. The ratio of 6t and 8" term of an A. P. is 7: 9. Find the ratio of 9 term to 13" term.

Given: tg:tg =7:9 = z—6 = g MAY-22
8

at(6-1)d _ 7
a+(8-1)d 9

9(a+5d) =7(a+7d)
9a + 45d = 7a + 49d
9a — 7a = 49d — 45d
2a = 4d

[“t, =a+ (n—1)d]

To find, tg: t13 = f_9
t13
__a+(9-1d
T a+(13-1)d
__ a+8d
T a+12d
_ 2d+8d
T 2d+12d

5. A man joined a company as Assistant Manager. The company gave him a starting salary of
360,000 and agreed to increase his salary 5% annually. What will be his salary after 5 years?

The starting salary of man is ¥ 60,000 PTA-6

His salary increased 5% annually.
P =60000,r = 5%, n =5 years
A=P(1+ foo)n
5
= 60000 (1 +—-)
5
= 60000 (%)

- 60000(

21x21x21x21x21)
20X20X20%x20%X20

12252303
T 160

= 76576.89
A =1R76577

His salary will be after 5 years is X 76577
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6.

7.

Find the sum of the Geometric series 3 + 6 + 12 + -+ 1536 PTA3

Given geometric series

3+6+12+---+1536

a=3r=2=2-21=1536
t; 3

t, =ar™?! (n term is 1536)
1536 = 3(2)*?!
1536 _ pn—1

3
512 = 2"t

29 — 2n—1

9=n-1

n =10

n_
Sh =a[r—1 ,r>1
r—1

2101
S10 = 3|22 = 3(1024 — 1) = 3(1023)
= 3069
IfS,=(x+y)+@*+xy+y?»)+ &3+ x>y +xy*+y3) +--n terms then prove that
_ _ [#*e"-1)  y*0"-1) PTA-1
(x y)Sn - [ x-1 y—-1
Given: S, = (x +y) + (2 + xy + y2) + (x3 + x2y + xy? + y3) + --- + n terms (sm)

Multiply by (x — y)

=S, ==+ +Ex-—NE*+xy+y) + x -+ 2y +xy* +y3) + - +n
=[(x?2 =y + (3 —y3) + (x* —y*) + - n terms]

x—=y)S, =[(x*+x3+x*+ - +nterms) — (y? + y> + y* + - nterms)]

x>+ x3+xt+--+nterms | y*+y3+y*+--nterms

3 3

Herea=x%r=%=x Herea=y2,r=y7=y
(x = )8, = [FE] - o
ey = {0

Hence proved.
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8. Find the sum of the following series
(vi) 103 + 113 + 123 + - + 203
103 + 113 + 123 4 -+ + 203
=(B3+23433 44203 - (13 +23+--493)

PTA-5

2
13+23+33+---+n3=[@]

20(20+1)] [9(9+1)]2
2

=5
[ -l

= [102D]* - [9(5)]°
= (210)? — (45)?
= 44100 — 2025
= 42075

9. Rekha has 15 square colour papers of sizes 10cm, 11cm, 12cm, ...,24cm. How much area can be
decorated with these colour papers? PTA-1

Given: The size of 15 square colour papers are 10cm, 11cm, 12cm, ... 24cm
The area of square = a?
The colour paper decorated area

=10% + 112 + 122 + - 4+ 242

=12 +22++24%) —(1P+22+3%+49) [q1249024 ... 12 n(n+1)6(2n+1)

_ 24(24+1)(24%2+1)  9(9+1)(2X9+1)
6 6

= 4(25)(49) — 3(5)(19)
= 4900 — 285

= 4615 cm?
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