DGT MH -CET 11th MATHEMATICS Study Material

Sequence and Series

Formulae
1. Arithmetic Progression (A.P.)

i A sequence (t) is sald to be arthmetic
progression (A.P) if t . i~ t=d (common
difference) for alln € N.

i.  If a is the first term and d is the common
difference, then A.P. can be written as

at(@at+td)+(@+2d)+...
. t =S -8S
2. General term of an A.P.
i.  General term (n™ term) of an A.P. is
t=a+(m-1)d
We can denote it by T, also.
i.  If the last term of an A.P. is /, then
[=a+(n-1)d
3. Sum of n terras of an A.P.

Sn:g{2a+(n—l)d]orsn:g(a+l)or

g=3@+%)

4. Arithmetic mean (A.M.)
i.  If A is the A.M. between two numbers a

and b, then A=%:2A2a+b

i.  Sum of n Arithmetic means between two
numbers a and b

IfA, A, .., A are n AM.’s between a
andﬁ then

A +A T+ +A =nA
where A =a +nd

[b—aj a+nb
=a+n =
n+l1 n+1

b-a
n+1

and d=

5. Selection of terms in an A.P.

i.  When the sum is given, the following way is
adopted in selecting certain number of terms:

Number of terms | Terms to be taken

3 a-d,a,a+d
4 a-3d,a-d,a+d,a+3d
5 a-2d,a-d,a,a+d,a+2d

ii. ~ When the sum is not given, then the following
way is adopted in selection of terms.

Number of terms | Terms to be taken

3 a,at+d,a+2d
4 a,at+d,a+2d,a+3d
5 a,at+d,a+2d, a+3d,a+4d

Geometric Progression (G.P.)

i A sequence (t) is said to be geometric

n+l _

N
progression if .

r (common ratio) for

n

alln € N.

i. / If a is the first term and r is the common
ratio, then G.P. can be written as

General term of a G.P.

General term (n™ term) of an G.P. is
t =ar"' or Tn = ar*'

Sum of first n terms of a G.P.

Sum of first n terms of an G.P. is

g —20=r) g ( <1)
I-r

g —A=D (>n
I-r r—

S,=na(r=1)

Sum of infinite terms of a G.P.

S, =——,if || <1
I

If |r| >1,then S does not exist.
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10. Geometric mean (G.M.)
1 If G is the GM. between two numbers a

and b, then G*> =ab= G =+/ab

ii. Product of n Geometric means between

aandb

If G, G,,...., G, are n GM.’s between a
and b, then

G,G,...G =G

where G, =ar" = a(kjnﬂ
a

11. Selection of terms in a G.P.

i When the product is given, the following way
is adopted in selecting certain number of
terms:

Terms to be
Number of term
taken
a
3 —,a,ar
r
a a )
4 —» —, ar,ar
' r
a a
5 —,—, &, ar, ar
r’r

ii. ~ When the product is not given, then the
following way is adopted in selection of

terms
Number of term Terms to be
taken
3 a, ar, ar’

2 3
a, ar, ar”,ar

2 3 4
5 a,ar, ar , ar’, ar

12. Harmonic Progression (H.P.)

A progression is called a harmonic progression
(H.P.) if the reciprocals of its terms are in A.P.

13. General term of a H.P.

1 1 1 it 1
a’ a+d a+2d’  a+(n-1d
1
t =
t, of AP.

14.
15.

16.

17.

18.

19.

Sum of H.P. does not exist.

Harmonic mean (H.M.)

If H is the H.M. between two numbers a and b,

2ab

a+b
Relation between A.M. G.M. and H.M.
If A, G H are the AM., GM. and H.M. of two
numbers a and b, then
a. A>G2x>H
b. G?=AH
c. A,G Harein GP.

Arithmetico-geometric progression (A.G.P.)
i.  General term of an A.G.P.

a, (a+d)r, (a+2d)r?,..... is
t =[a+ (- 1)d]r!

ii. Sum of an A.G.P.
Sum of n terms of an A.G-P.

then H=

a(a+d)r, (a+2d)....1is

S, 2 dr(l ') [a+(m-Dd]r"
! l—r (I-r) l-r ’

where r#1

iii. Sum of infinite terms of an A.G.P. is

a dr
=2 L <t
S, 1—r+(1—r)2 (r|<1)

Special Series:
1 Sum of first n natural numbers

=zr= n(n+1)
r=1 2'

ii.  Sum ofsquares offirst n natural numbers

_y 2 e+ h@n+D)
_gr_ !

ii.  Sum of cubes of first n natural number

—Z

Exponential Series:

n (n+l)

X X
i e =l+—+—+—+......
2t 3!
_x x x* X
il e =l——+—+—+.......
1 2t 3!
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11 1 1 6. IfforaG.P.,tp=P;tq=Q,
i, e =l —t—t—+—......
1 2t 31 4l L
P9 |pq
1111 the‘”n{ n-q}
iV. 6_1:1—F+5+§+Z ....... Q
T 7. IfforaGP,t , =p;t  =q,
2 4 N
V. e*+e*=2[1+—+—+ ...... J q)
then t_ =./pq; t, =p(—]
p
e+e! 1 th ~th th
vi =l — 8. Ifa,b, care the p™, q", 1™ terms of a G.P,, then
2 2! 41 al rbPcerri=1]
L e—e’ 11 9. Ifa,b,c e AP, then 2&*! 2bx*1 Dex+1"y 20
V11, T:1+§+§+ ....... are in G.P.
10. If the m™ term of a H.P. = n and n" term = m,
X 2x 3x
S A then
Vii. BRAETRIE TR TR
mn mn
iX. If a > 0 then 1:m+n = ’tmn = 1’ tp =
m+n p
2
a* =1+x(log_ a) + x (log_ a)’ Il. InaH.P,t —qr,t =pr,thent =pq
g X g p q
: 12. If H is H.M. between a and b, then
3 \ i. (H-—2a)(H-2b)=H
+§ (log, a)” +....... ) 1 1 11
1. +——=—qt—
20. Logarithmic series H-a H-b a b
If x <1, then .. H+a H+b
2 43 It H-a H-b
Lo logl+x)=x——r+—- -8 13. If A, A, be two AM.’s, G, G, be two GM.’s
and H, H, be two H.M.’s between two
2 X3 X4
11 —10g(1—x)—x——+———+ ...... numbersaandb, then %:M
2 3 4 HH, H, +H,
1+x x> 3 14. IfA,G Hbe AM., GM., HM. between a and b,
11 TR =2l X+—+—+....... th
I-x 3 en
A whenn=0
i lo 2—1—14-1_14. nel el 1
a 8 2 3 4 7 8 0 _JGwhenn=——
a" +b" 2
Shortcuts H when n =-1
1. Ifp™term of an A.P. is q and q"term = p, then | 15. If A & G be the AM. and G.M. between two
tp+q=0,tn=p+q—-n numbers a, b, then a, b are given by
1 1 A JA+G)(A-G
2. IfT,=—and T,=—,then T =1 ( ) )
| p 16. Ifthe A.M. between two positive numbers a and
3. Ifpt=qt ofan AP, thent =0 b (a >b > 0)is n times the geometric mean
P q ? p+q
If Sp =qforan AP, Sq =, then between them, then
Sp+q:_(p+q) 3_n+\/n2—1 01
5. IfS =S foranAP, thenS =0 b noni_1

MATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material

() Sequence and Series m

17. Sum of n arithmetic means between a and b is | 1
L + e
n a+b \/gl'f‘\/gz \/;2+\/g3
2
1
18. Product of n geometric means between a and b +——
. \/;n.l + \/gn
is (v/ab)"
19. n™Harmonic means between two numbers a and i 1 n 1 Tt 1
b is (n+1)§b alaZ a2a3 anan+1
na+ 1 { 11 }
2 2 2 : = —_—
20. a? b? c?arein A.P. (a,-a)|a, a,,
! , ! , are in A.P. 1 1 1
b+c c+a a+b i + +
21. Ifa, a,... a_ are the non-zero terms of a non- 42,8; 8,338, 833,85
constant A.P., then 1
+..... +—
1 N 1 . 1 N 1 n-1 a,a a,.,
alaZ a2a3 a3a4 ... an—l an alan
1 1 1
22. If S_is the sum of first n terms of the A.P. = { — }
a+(a+d)+(a+2d)+... +1 then 2(ay—a;) (8@, a,,8,,
I—a+d 29. 14+2x+3x*+4x*+ ... towo
0 = (a+1)
2d
£ > for |x| <1
. ) (1-x)
i. S =—[2/-(n-1
i Sy =5 -] 30, 1+3x 452+ 7% + ... tow
23. 2+6+12+20..... n terms e
=fF— for |x| <1
_n(n+1)(n+2) (1-x)
3 31. Short cut methods for recurring decimals:
. +3+7+13 .....
24, 1+3+7+13....nterms . 625_625—6_@
_n(n’2) b 990 990
3 . 423_423—4_£
25. 1+ 5+ 14+ 30..... upto n terms n - 990 990
2
_nm+1’(n+2) . 245-2 243 1233
12 i, 1.245=1+ =l+—=——
990 990 990
26. Sum of first n odd natural numbers
=143+5+...+(2n-1)=> (2r-1)=n’
r=1
27. Sum of first n even natural numbers
=2+4+6+...42n=) 2r=n(n+l)
r=1
28. Ifa,a,a, ... a are in A.P,, then
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10.

MULTIPLE CHOICE

Classical Thinking

15.1 Arithmetic Progression (A.P.) and

Arithmetic Mean (A.M.)

Which term of A.P. 72, 70, 68, 66, ... 1s 40 ?
a) 16 b) 17
c) 18 d) 20

The 10™ term of the sequence

V3.A12,4/27,. i

a)m b)\/ﬁ
©) 363 d) 432

How many terms are there in sequence
3,6,9,12,...., 11172

a) 30 b) 37

c) 40 d) 47

Ifa,b, c,d, e, fare in A.P., thene —c =

a) 2(c —a) b) 2(f—d)

¢) 2(d-c) d) d-c

Ifa, b, ¢ are in A.P., then i,l,l are in
bc ¢

a) A.P. b) GP.

c) H.P. d) none of these

If for a sequence (t ), S = 3(4"— 1), thent =

a) 3(4") b) 9(4™)

c) 3(4M d) 9(4™)

15" term of an A.P. 21, 16, 11,6, ....

a) — 25 b) — 29

c) —49 d) —39

If foran A.P,S  =784,a-4,thend=

a) 5 b) 6

c) 7 d) 8

7% term of an A.P. is 40. Then the sum of first 13
terms is

a) 520 b) 53
c) 2080 d) 1040

The fourth term of an A.P. is 4. Then the sum of
the first 7 terms is

a) 4
c) 16

b) 28
d) 40

11.

12.

13.

14.

15.

16.

17.

18.

QUESTIONS
The sum of first n odd natural numbers is
a) n? b) 2n
n(n-1) n(n+1)
2 9 2

Sum of first 5 terms of an A.P. is one fourth of
the sum of next five terms. If the first term = 2,
then the common difference of the A.P. is

a) 6 b) -6

c)3 d) 2
If1+6+11+16+.... +x=148, then x is equal
to

a) 24 b) 36

c) 42 d) 46

If the sum of first n terms of an A.P. be 3n> — n

and its common difference is 6, then its first term
is

a) 2
c)1
pt" term of the series

(o253 rvinee
I
ala) e

If the 9 term of an A.P. be zero, then the ratio
of its 29" and 19" term is

a) 1:2 b) 2:1

c)1:3 d) 3:1

If the p™, q"™ and r™ term of an arithmetic
sequence are a , b and c respectively, then the
value of [a(q —1r) + b(r—p) + c(p— q)] =

a) 1 b) — 1

c)0 d 1

If the first term of an A.P. is 10, last term is 50

and the sum of all the terms is 300, then the
number of terms are

a) s
c) 10

b) 3
d) 4

b) 8
d) 15
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19.

20.

21.

22.

23.

24.

25.

26.

The solution of the equation
x+1)Hx+4H)Hx+7)+...+(x+28)=1551s
a) 1 b) 2

c)3 d) 4

The number of terms of the A.P. 3,7,1 1,15...to be
taken so that the sum is 406, is

a) 5 b) 10

c) 12 d) 14

If A, A, are two arithmetic means between 5

1 .
and a , then their values are

E LTS
9 23036 ) 72" 36
75 5 17
C) s _ s
36° 72 72° 72

If A be an arithmetic mean between two numbers
and S be the sum of n arithmetic means between
the same numbers, then

a) S=nA b) A—nS
c) A=S d) A=n’S
Three numbers are in A.P. whose sum is 33 and

product is 792, then the smallest number from
these numbers is

a) 4 b) 8

c) 11 d) 14

Which term of the sequence

8 — 61, 7—41, 6 — 21i,.... is a real number ?
a) 70 b) 6

c) 5 d) 4

15.2 Geometric Progression (G.P.) and
Geometric Mean (G.M.)

The n term for a GP. 1,
&l J

a) >
1 n-1 1 n
© (2) 9 Zj

Fora GP.5,15,45,135,.....,S =

B

27.

28.

29.

30.

31.

32.

33.

52" -1 33" +1)
R b
0 5(3“2— ) 0 502" +1)
ForaGP. 4,-4,4,-4,..,t =
a) 4(— ™ b) 4(- 1y
c) 2(= h+! d) 2(=

How many terms of the GP. 1, 3,9, 27...... have
to be taken to get the sum equal to 32807

a) 5 b) 8

c) 7 d) 6

For a GP. 1,_—3,2,_—27, ....... S, =
2 4 8

2 (3)
o G- o (-]

All the terms of a G.P. are squared. The new
series thus formed is in

N—

a) GP. b) A.P.

c) H.P d) none of these
The n" term of a GP, 1,2, 4, 8, .... is
a) 2n b) 2" —1

c) 2! d 1-2»

The sum tonterms of 2 +22 + 222 +. .... 18
1

£ [1000" ~1)~9n]

a)

b) %[10(10“ ~1)-9n]

2 .
¢) [1010" -1)]

i
d) —[10(10" =1)—n
)81[ ( )—n]
The sum to n terms of 0.9 + 0.99 + 0.999 is

9n —[1—(0.1)"] Sn—[1-(0.1)"]

a) 5 b) 5
o 9n+[1;(0.1)"] 9 6n—[1;(0.1)“]
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pichl

34.

35.

36.

37.

38.

39.

40.

41.

If the first term of a G.P. is 2 and sum to infinity is
6, thenr=

1 2
2 3 ) 3

3 o4
)3 ) 3
t for a GP. 3,_—3,2,_—3,i ...... is
" 2 4 8 16

2) 3[_3“ b) 3@“'
_1 n . 1 n-1
? 3(?) o3 (5)

The sum of first eight terms of G.P. is 82 times
the sum of first four terms. The common ratio of
GPis

a) 4 b) 5
¢)3 d) 2
ForaGP. 3,12,48,192,...., S

Y 3{4“5—1}

n

4"
b) 3{ - }

c) 4 —1 d) 3»—1

If fora GP. ,r=2,S =510, then t, =
a) 8 b) 4

c) 16 d) 12

How many terms of G.P. 2, 22, 23 needed to get
the sum 30?

a) 4 b) 8
c) 5 d) 6
If three numbers a, 8, b, (a # b) are in G.P and

a, b, — 8 are in A.P. then the values of a and b
respectively are

a) —4,—-16 b) —4,16
c) 16,4 d) 16,4
Three numbers are in G. P. whose sum is 70. If

the extremes be each multiplied by 4 and the
means by 5, they will be in A.P. Find the numbers.

a) 10, 20, 40 or 40, 20, 10

b) 5,15,450r45, 15,5

¢) 8,16,320r32, 16,8
d)-1,-3,-60r—6,-3,—1

42.

43.

44.

45.

46.

47.

48.

49.

50.

If g and g, be the two geometric means between
two positive numbers p and q, then g g, is equal
to

a)ptq b) pq
) L d) E
" pq q

If for a G.P,, t, = 20 and t, = 320, then the first
term and common ratio respectively are

a) —5,2 b) 5,-2

c)—5-2 d) 5,2

The first term of G.P. is 1. The sum of third and
fifth terms is 90. Find common ratio of G.P.

a) 4 b) +5

c) £3 d) £6

If for a GP, t, = 20, t, = 320, then t =
a) 2500 b) 2560

c) 2650 d) 2600

If the 10™ term of a geometric progression is 9
and 4 term is 4, then its 7% term is

a) 6 b) 36
4 D2
O ) 5

7" term of the sequence \/3 , \/E , 5\/5 oo is

a) 125710 b) 252

c)'125 d) 125v2

The two geometric means between the number
1 and 64 are

a) 1and 64 b) 4and 16
c) 2and 16 d) 8and 16

If the product of three consecutive terms of a
G.P. is 216 and the sum of product of pair-wise is
15, 6, then the numbers will be

a) 1,3,9

b) 2,6,18

c) 3,9,27

d) 2,4,8

The sum of infinity of a geometric progression is

4 3
g and the first term is Z . The common ratio is

a) 7/16
c) 19

b) 9/16
d) 7/9
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15.3 Harmonic Progression, Harmonic Mean
and Relation between A.M., G.M. and H.M.

51. For two positive numbers, if A.M. = 25 and
GM=12, then HM. =

a) 6.75 b) 5.86
¢) 5.76 d) 6.85

52. If A, G, H denote respectively the A.M., GM.
and H.M. between two unequal positive quantities,

then
a) A<G<H b) A<H<G
¢c) GSKH<A d H<G<A

53. The A.M. between two numbers is 32 and their
H.M. is 8. Thus, GM. =

a) 16 b) 4
c) 256 d) 64
54. The arithmetic, harmonic and geometric means

144

15
15 and 12 but not necessarily in this order, then
the H.M., GM and A.M. respectively are

between two positive numbers are

144 144

o 12,15, —

a) 15,12, v b) T

c) ﬁ,lz,ls d) 12,5i,15
15 15

55. If A is the A.M. between two distinct positive
numbers and H is the H.M. between them, then
the G.M. between the numbers is

57.

58.

59.

60.

If A.M. of two terms is 9 and H.M. is 36, then
GM. will be

a) 18
c) 16

b) 12
d) 17
15.4 Arithmetico Geometric
Progression (A.G.P.)

If3+5r+ 72+ ....t0 o is % , then r is equal to

17 b L
31 ) 4
1 d) 4
0)17 )

If [x] <1, then 1+ 3x + 5x>+ 7%+ .... upto oo is
equal to

1+x b 2+X
a) (1—x)2 ) (1—x)2
X d 1+x
) (=xp ' 1=

The sum to, infinity of the series

2 6 10 14 .
4=+ S+ +— s
3 3 3 3
a) 2 b) 3
c) 4 d) 6

15.5 Special series, Exponential series,

Logarithmic series

AZ
a) 2A-H b) — .
) ) H 61. D (2r+5)=
r=1
A a) n(5n+06) b) 2n(n+ 3)

w0 f

©) VAH ) \h ¢) n(n +3) d) n(n +6)
1 . o xboxt xS
56. Ifthe 7" term of a H.P. is E and the 12%term is | 62. The sum of the series x +_+_+T+ ......
) x| <1,is
—, then the 20th term is 2
25 a) (1 - x)" b) ——
1-x

1 1

a) 37 b) 1 c) —log, (1 -x%) d) log (1 +x?)
63. The sum of 1>+ 23+ 33+, .+25%=

1 1 a) 106525 b) 105525
c) — d) —

45 49 c) 104525 d) 105625
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64.

65.

66.

67.

68.

69.

70.

The sum of 31+ (32)> + (33)* + .... + (60)is

a) 64355 b) 64533

c) 64535 d) 64553

(22— 1)+ (£ -3+ (62— 5) +.,.=
a) n(3n+1) b) n’(2n+1)

¢) n’(3n+1) d) n2n+1)

_log.9 N log. 27 log, 381 N

log_3 5 = PERREE is
a) (log,3) (log,2) b) log,3
log, 5
c) log, 2 d) 082
log, 3
2 3 4
If y=x —7+?+7+ ..... , then x is equal to
a) e’ b) e+ 1
c) er—1 d) log(1+y)

2.1+ 3.22+4.32+.... upto 10 terms =

a) 4310 b) 3640

c) 3410 d) 4230

If 12+ 22+ 32+ ...+ n?>= 1015, then the value of
nis

a) 13 b) 14

c) 15 d) 16

The sum of n terms of the following series
1.2+23+34+45+ ... will be

a) n’ b) %n(n+1)(n+2)

) én(n+1)(n+2) d) %n(n+1)(2n+l)

Critical Thinking

15.1 Arithmetic Progression (A.P.) and
Arithmetic Mean (A.M.)

Which term of the sequence 8 — 61, 7 —4i, 6 — 2i
is purely imaginary ?

a) 6th b) 8th

c) 9th d) 10th

The fourth term of the sequence

1 1

1
e o T

1 1

D150 b K
1+2vx

©) 1-x 9 1-x

Let S_ denote the sum of first n terms of an A.P.

Ss
If S, = 3S , then the ratio SL is equal to

a) 4 b) 6
c) 8 d) 10

The number of terms inthe AP.a+b+...+¢c
is

b c—a
a) ¢ ) b_a
b+c-2a a
_ d
©) b-a ) a+b
. a—b
If a, b, ¢, are in A.P., then b equals
-c
b b 2
a) a ) b
2 d) 1
) )

If the numbers a, b, ¢, d, ¢ form an A.P. then the
value of a —4b + 6¢c —4d + ¢ is

a) 1 b) 2

c) 0 d) -1
In an A.P,, S1 =6,S, =105 thenS :S _is
same as

a)(n+3):(n-3) b)y(m+3):n
c) n:(n—3) d) 1
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10.

11.

12.

13.

14.

.1 11
The sum ol the series —+—+—+..... upto 9
2 3 6

terms is
-5 .
2) ) 3
1 d —é
) ) =3

The first, second and last terms of an A.P. are a,
b and 2a. The number of terms in the A.P. is

b b b

2) b-a ) b+a
a d a

) ba ) bra

The sum of all 2-digit numbers which leave
remainder 1 when divided by 3 is

a) 1616 b) 1602
c) 1605 d) 1606
If S, =nP+ n(n—l)Q, where S denotes the

sum of the first n terms of an A.P., then the
common difference is

a) P+Q b) 2P +3Q

©) 2Q d) Q

Find the sum of three digit numbers, which are
divisible by 7 ?

a) 70770 b) 70330

c) 70336 d) 70777

150 workers were engaged to finish a certain
piece of work in a certain number of days. Four
workers dropped the second day, four more
dropped third day and so on. It takes 8 more days
to finish work now. Find the number of days in
which the work was completed ?

a) 25 b) 30

c) 15 d) 10

The sum of first n terms of an A.P. whose last
term is / and common difference is d is

a) %[2Z+(n—1)d] b) %[21—(11—1)(1]

c)gu+m—nﬂ d)%U—m—Dﬂ

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

A student read common difference of an A.P. as
— 2 instead of 2 and got the sum of first 5 terms
as — 5. Actual sum of first five terms is

a) 25 b) — 25
c) —35 d) 35
The sum of first four terms of an A.P. is 56 and

sum of last four terms is 112. If the first term is
11, then the number of terms is

a) 10 b) 12
c) 11 d) none of these

n™term of 3.8 + 6.11 +9.14 + 12.17 + ...... will
be

a) 3n(3n+5) b) 3n(n+5)
¢) n(3n+5) d) n(n+5)
If the angles of a quadrilateral are in A.P. whose

common difference is 10°, then the angles of the
quadrilateral are

a) 65°, 85, 95% 105" b) 75, 85, 95, 105
¢) 65° 75%,85%,95° d) 65,95, 105°, 115°

If.a, b, ¢, are in A.P. and also l,l,l are in
a b c

A.P., then

a)a=b =c b)a=b=c

c)a=b=c da=zb=c

If the ratio of the sum of a terms of two A.P.’s be
(7n + 1) : (4n + 27), then the ratio of their 11™
term will be

a)2:3 b) 3:4

c)4:3 d) 5:6

The number of numbers between 105 and 1000,
which are divisible by 7 is

a) 142 b) 128

c) 127 d) 126

If 1, log, (3' *+ 2), log, (4.3* — 1) are in AP,
then x equals
a) log4 b) 1-log.4

d) log3

If the sum of n terms of an A.P. is 2n® + 5n, then
the n' term will be

a) 4n+3 b) 4n+5

c) 4n+6 d) 4n+7

The n® term of an A.P. is 3n — 1 . Choose from
the following, the sum of its first five terms

a) 14 b) 35
c) 80 d) 40

c) 1-log,3
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25.

26.

27.

28.

29.

30.

31.

32.

33.

There are 15 terms in an arithmetic progression.
Its first term is 5 and their sum is 390. The middle
term is

a) 23 b) 26

¢) 29 d) 32

If M be the A.M. of aand b, thenn =
a"+b"

a) 1 b) — 1

c)0 d) 2

The sum of n arithmetic mean between a and b,
is
n(a+b)

a) 3

b) n(a +b)

o LA g ey @)
After inserting n A.M.’s between 2 and 38, the
sum of the resulting progression is 200. The value
ofnis

a) 10 b) 8

c)9 d) 7

If log 2, log(2" — 1) and log(2" + 3) are in A.P.,
then n =

a) 52 b) log,5

c) log,5 d) 3/2

If the sum of three numbers of a arithmetic
sequence is 15 and the sum of their squares is
83, then the numbers are

a) 4,5,6 b) 3,5,7

c) 1,5,9 d) 2,5,8

If a, b, ¢ are in A.P., then
(a+2b—-c)(2b+c—a)(c+a—Db)equals
a) — abc b) abc

c) 2 abc d) 4 abc

15.2 Geometric Progression (G.P.) and

Geometric Mean (G.M.)

If the third term of a G.P. is 4, then product of
first five terms is

a) 4° b) 4°

c) 44 d) 42

S of the G.P. 2,2 2 i ...... is
" 274’8716’

34.

35.

36.

37.

38.

39.

211—1
B 5 [ - }
If for a GP, t, = 36 and t, = 972, then t, =
a) 8748 b) 84
c) 4784 d) 88
If a, b, ¢ are in G.P., then
a) a(b>+a?) =c(b®>+c¢
b) a(b’+c?) =c(a’+b
c) a¥(b+c)=c*a+b)
d) none of these

If fora GP., r=2,t,= 128, thena=
1 o1

a) 5 ) 5
3 4y 3

) 5 ) 3

The sum to n terms of 4 +44 +444 +. ... is

a) é{% 10" —1)—n}

b) —{— (10“—1)}
i{& 10“—1)—n}
919
41
—<— (10" -1
o 2 00|
The n' term of the series l+3+7+E+ ......
2 4 8 16
is
1+(n-1)2 1
- = b) 1—-—
a) o ) o
2—n d L
©) 27— ) 5

The sum of the first 10 terms of the series

\/5+\/€+\/§+ ..... is

a) 1216 ++2) b) %

) 243(\3+1) d) 242(\3-1)
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40. The first and second terms of a G.P. are x* and
x" respectively. If x3 is the eighth term of the
same progression, then n is equal to

a) 13 b) 4
¢)5 d) 3
41. For a GP. whose 4" term is 24 and 9 term is
768, S, =
a) 3211-1) b) 32"~ 1)
c) 2(3"-1) d) 231 -1)

42. Thesumtontermsof 1 + (1 +x)+ (1 +x+x*)
+ ... upton terms is

n x(1-x)" n_ x(1-x")

a)

I-x  (1-x) I-x  (1-x)
n_ x(l-x") n x(I-x)"
) 1 ok I-x  (1-x)

43. Find a G.P. for which the sum of first two terms
is — 4 and the 5" term is 4 times the 3™ term

846 or4-8.12,16,....
377303
by o 2 =16 o a8
3

o) 2 816 ora—s16,-32, ..
373°73

4 -8 —16
g 2 810 o4 812,24, ..
)33

44. The product of first three terms of a G.P. is 1000,
If 6 is added to its 2™ term and 7 is added to its
31 term, the terms become in A.P. Find the G.P.

a) 5,10,20 b) 3,6,12
c) 7,14,28 d) 1,3,9

45. In a GP., the first term is 'a', second term is ‘b’
and the last term is ‘c’, then sum of the series is

a’-b a’ —bc
a b
) b ) a-b
3 _ S
o) a’ —bc d) a
a+b a+b

46. The sum of first 10 terms of G.P. is equal to 244
times to sum of its first five terms. Then the
common ratio is

a) 7
c) 4

b) 3
d) s

47.

48.

49.

50.

51.

52.

2.3451n P form is

q
129 b 22
3 =5 ) 36
55 e
)17 ) 74

If second term of G.P. is 2 and the sum of its
infinite terms is 8, then its first term is

1
a) Z b) 5
c) 2 d) 4
Sum of n terms of the series
1 3 7 15 .
—+—+—+—+.....1s equal to
2 4 8 16
a)2"—n-1 by 1 -2
c)2"—1 d)n+20-1
The sum to infinity of
ez L, 2, s
Sl TR
3 o1
2 16 ) 3
o oL
N ) T6
IfA=1+12+1r2+12+ ... o0, then the of r will
be
1
A-1)
a) A(l —A) b) | ——
) A( ) )( A j
1 1
) (i_jz d) A(l-A)-
A
If b is the GM of a and c, then + ! =
—a b-c
1 oL
a) ) -
1 d 1
) )
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53. Ifg and g be the two geometric means between | 61. The first term of a G.P. is 7, the last term is 448
' g and sum of all terms is 889, then the common

2 2
two positive numbers a and b then 8,5 g ratio is
£ & a) 5 b) 4
equal to ¢) 3 d) 2
a)atb b) ab 62. If G be the geometric mean of x and y, then
a+b ab
c) d) L S
ab a+b G -x G -y
54. If the p*, g and ™ term of a G.P. are a, b, ¢
i T HP_ cPq § 1
respectively, then a¥™".b™?.cP4 is equal to 2) G b) —
a) 0 b) 1 G
c) abc d) pqr 2
B } B c) e d) 3G?
55. Ifx= HZ::;a Y= ;b 2= HZ::;(ab) > where 63. The G.M. of the numbers 3, 3, 33,.. is
2 n+l
a, b<lthen 2) 30 b) 37

a) Xxyz=x+y+z b)xztyz=xy+z
c) xytyz=xz+y d) xy+xz=yz+Xx ) 3% d) 3“7_1
56. The sum of first three terms of a G.P. to the sum

1/3 19 p1/27 :
of next three terms is 125 : 27. The common ratio 64. -ThORgR of 47, 404 ...... o 18

of the G.P. is a) 2 b) 3
c) 4 d 9
a) % b) — 65. The sum to infinity of the progression
1 .
5 4 9-3+1- = +.....18
©) 3 d 3
57. Fifth term of a GP. is 2, then the product of its a) 9 b) 2
9 terms is 2
a) 256 b) 512 27 15
c) — d —
c) 1024 d) 128 4 2
58. Ifthe sum of nterms ofa GP.is 255 andn™term | 6. The first term of an infinite geometric progression
is 128 and common ratio is 2, then first term will is x and its sum is 5. Then
be a) 0<x<10 b) 0<x<10
21 b3 &) —10<x<0  d)x>10
)7 d) 2

15.3 Harmonic Progression, Harmonic Mean
and Relation between A.M., G.M. and H.M.

59. The solution of the equation
l+tat+a?+a*+..+ax=(1+a)(l+a?)(l+a?

is given by x is equal to a—b
a) 3 b) 5 67. Ifa, b, c arc in H.P., then b_c equals
c) 7 d) -5
60. Ifin a geometric progression {an}., a,=3,a=96 a) S b) %
and S = 189 then the value of n is
a) 5 b) 6 a
) 7 d) 8 )3 93
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68.

69.

70.

71.

72.

73.

74.

If ¢ is the harmonic mean between a and b, then

c.c. I
—+— isequal to
a b d

) b a+b
3) ) ab
ab D1
©) a+b )
If H is the Harmonic mean between a and b,
th + L
“"H a H-b

11 1L
2) a b ) a b

1 oL
©) a ) b
If H is the harmonic mean between a and b, then
H+a N H+b It
a2 THob is equal to

1 -
2 3 ) 73
c) 2 d) 1

If the 7" term of a harmonic progression is 8 and
the 8 termis 7, then its 1 5™ term is

a) 16 b) 14
27 56
c) H d) E
The harmonic mean of and is
1—ab 1+ab
) —— b) —
a —_— S —
J1-a’b? 1-a’b’
1
4 ———
¢ a ) 1-a’b?

Ifa, b, c,and b, ¢, dare in H.P., then ab + bc + c¢d
is

a) 3ad b) (a+Db)(c+d)
¢) 3ac d) 3bd

H.M. between two numbers is 4. The A.M. ‘A’
and the G.M. ‘G’ between them satisfy the
relation 2A + G? = 27. The numbers are

a) 6,3 b) 4,2
¢ 6,9 d) 3,5

75.

76.

77.

78.

79.

80.

81.

82.

83.

Which number should be added to the numbers
13, 15, 19 so that the resulting numbers be the
consecutive terms of a H.P.

a) 7 b) 6

c) -6 d -7

In a H.P, p" term is q and the q" term is p. Then
pqth term is

a) 0 b) 1

) pq d) pa(p +q)

Iflog, x, log, x, log x be in H.P, then a, b, ¢ are
n

a) A.P. b) H.P.
c) GP. d) None of these

Ifaand b are two different positive real numbers,
then which of the following relations is true

a) 2\/E>(a+b) b) 2\/E<(a+b)

c) 2@ =(a+b) d) None of these

Ifa, b, c are in A.P. and [a], |b|, |c| < 1 and

Then x, y, z shall be in

a) A.P. b) GP.

c) H.P. d) None of these
Ifa, b, ¢ are in A.P., then 3%, 3%, 3¢ shall be in
a) A.P. b) GP.

¢) H.P. d) None of these

If the ratio of H.M. and GM. of two quantities is
12 : 13, then the ratio of the numbers is

a) 1:2 b) 2:3
c) 3:4 d) 9:4
If the ratio of two numbers be 9 : 1, then the ratio

of geometric and harmonic means between them
will be

a) 1:9

c) 3:5

Ifa, b, carecin A.P,,
then 10™+10, 10%+10, 1010 will be
a) A.P.

b) GP. only when x>0

¢) G.P. for all values of x

d) GP. forx<0

b) 5:3
d) 2:5
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84.

85.

86.

87.

88.

89.

Ifax=b"=c?and a, b, c are in GP, then X, y, z
are in

a) A.P. b) GP.
c) H.P. d) None of these

Ifa, b, c are in A.P., then 2&+!, 2bxtl Jextl o
are in

a) A.P.
¢) GP.ifx<0

b) G.P. only when x>0

d) GP.forall x #0

15.4 Arithmetico Geometric
Progression (A.G.P.)

The sum of the series 1 + 2x + 3x* + 4x*+ ...+
...... upto n terms is

1—(n+1)x" +nx""
(1-x)°

D Gy

The sum of the numbers
1+22+322+42%...+100.2”1s

a) 99 x 210 b) 1+ 99 x 2%
c) 99 x 2% —1 d) none of these
The sum 0f1+g+i2+i3+ ....... upto n terms
5 5 5
is
2

2) 25 4n+5_1 b) 3 n+5+1

16 16x5" 4 16x5"
o) 3 3n+571 d) 1 5n+12

7 16x5" 2 3x5™

15.5 Special series, Exponential
series, Logarithmic series

P+22+3+....+12° .
P+22+3%+...+127

243 by 234
) s ) 75
263 o 263
) 7 ) 75

90.

91.

92.

93.

94.

95.

96.

Zr(r +3)=
r=1
2) n(n+1)(n+5) b) n(n+3)(n+5)
3 3
o) n(n+1)(n+7) d) n(n+1)(n+2)
3 3
The sum of the series
1 1 1 .
+ + +oe o is
Ix2 3x4 5x6
a) log2 b) e
) Je d) log3
1.3+ 5.7+ 9.11 + ..... upto n terms is equal to
2 p—
2) n(n” —=7) b) n(lén-7)
3 3
2 2 _
¢) n(1 6r; +7) d) n(1 61;) 7)

If S, S, and S, are the sum of the sum of first n
natural numbers, their squares and their cubes
respectively, then S, (1 +8S)) =

a) 98, b) 98,
c) 983 d) 9s;

The sum of the series fromn=1ton= o whose

n'" term is is

(n+1)!
a)e—1 b)e-2
c)e d) 0

The sum of n terms of the sequence whose r'

P+2° .41

term is (r+—1)z is

2) n(n+1)(2n+1) b) n(n+1)(2n+1)
24 12

o) n(n+2)(2n+3) d) n(n+2)(2n+3)
24 12

The sum of 13+ 33+ 5%+ ... +21%is

a) 26191 b) 29161

c) 21619 d) 29611
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97.

98.

The sum to n terms of the sequence whose r

term is
r

n(n+3)

a) 5

n(n+5)

e’ —1

e’ +1

e—1
©) e+1

th

1+24+3+....+1 .
—FFFFF 1S

b) n(n+5)

@ n(n+3)

e’ +1

e’ —1

b)

d e+1
) e—1

. will be

104. The sum of the series %+%+ﬁ+ ......
a) e! b) e?
c) 2e’! d) 2e2
105. Sum of the squares of first n natural numbers
exceeds their sum by 330, thenn =
a) 8 b) 10
c) 15 d) 20
106.Sum of the series g+§+§+@+..
3 9 27 81

terms is

1o
a) n—5(3 1)

c) n+%(1—3“)

Lo
b) n+-(3" 1)

Lan
d) n+-(37 1)

99. The sum of 24 terms of the following series

\/§+\/§+\/§+\/3_2+ ...... is

a) 300 b) 3002
) 20042 d) 200
100.n" term of the series 2 +4 + 7+ 11 + ...... will be

n*+n+l

a) — b) n*+n+2
n*+n+2 n*+2n+2

Tl d Bl ©
o )

101.The sumofi—2—-3i+4+ ..... upto 100 terms,

where i=\/—_1 is

a) 50(1—1) b) 251
c) 25(1+1) d) 100(1-1)
102. . + ! + ! o, equals
1x2 2x3 3x4 n(n+1)
n+l1 n(n+1)
2) n 6
n q n’
©) n+l ) n+l
i_l_;,_l_i_i_ 1
103.2! STRTRETRR equals
a) log?2 b) loge
c) e d) e!

107.

108.

109.

1P+ 123+ ... +20°

a) Isdivisible by 3

b) Is an odd integer, divisible by 5

c¢) Is an even integer, which is not divisible by 5
d) Is an odd integer, which is not divisible by 5

The n'" term of the series
2 7 15 26
—gea—
-2 3t 4
n(3n -1 n(3n+1
2) ( ) b) ( )
2(n)! 2(n)!
n 3n PO
92 o ) WG+
n™ term of the series
P 1P+2 1P+2°+3 )
—+ + +..... will be
1 1+3 1+3+5
n’>+2n+1
a) n’+2n+1 b) 2
n’+2n+1 d) n’ =2n+1
4 4
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Competitive Thinking

15.1 Arithmetic Progression (A. P.) and
Arithmetic Mean (A.M.)

1. If the p" term of an A.P. be q and q* term be
p, then its r' term will be

a)ptq+r b)ptq-r
¢)ptr—q dp-q-r

2. Iftan nb = tan mO, then the different values of
0 will be in
a) A.P. b) GP.
c) H.P. d) None of these

3. If m"terms of the series 63 + 65 + 67 + 69 +
..... and 3+ 10+ 17 + 24 + ..... be equal, then m

a) 11 b) 12
c) 13 d) 15
4. The 9" term of the series

27+9+5§+3g+ ....... will be

10 10
e b) —
2 1 ) 17
16 a L
97 Y
B 2
5. Ifa, b, careinA.P, then (az—c)z
(b” —ac)
a) 1 b) 2
c)3 d) 4

6. If log.2, log,(2x — 5) and log, (2" _Zj are in
2

A.P., then x is equal to

1 1
a) 1, — b) 1, —
) 2 ) 3
3
c) 1,= d) None of these

2

7. Ifn"term of two A.P.>s are 3n + 8 and 7n + 15,
then the ratio of their 12" term will be

4 b
33 ) T6
3 a2
) 3 ) 15

8.

10.

11.

12.

13.

14.

If p times the pth term of an A.P. is equal to
q times the q* term of an A.P., then (p + q)"
term is

a) 0 b) 1
c) 2 d) 3
The sum of n terms of two arithmetic series are

in the ratio 2n + 3 : 6n + 5, then the ratio of their
13% term is

a) 53:155 b) 27:77
c) 29:83 d) 31:89
Lett be ther"term of an A.P. forr=1,2,3, ......

s 1
If for some positive integers m, n we have t,, =—
n

1
and t, =— thent  equals
m

oLl
)m

a) — o

mn
c) 1 d o

If the sum of the series 2 + 5+ 8 + 11 + ..... is
60100, then the number of terms is

a) 100 b) 200

c) 150 d) 250

The sum of all natural numbers between 1 and
100 which are multiples of 3 is

a) 1680 b) 1683

c) 1681 d) 1682

If the sum of first n terms of an A.P. be equal to
the sum of its first m terms, (m # n), then the
sum of its first (m + n) terms will be

a) 0 b) n

c) m d) m+n

Ifa,a,a, ... a_are in A.P., where a. > 0 for all
1, then the value of

n-1
Ve

n—1
RN
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15. If the sum of n terms of an A.P. is nA + n’B, | 23. Leta, a, a, ... beterms of an A.P. If
where A, B are constants, then its common !

difference will be R :g, p #q, then 3 equals
a) A-B b) A+B atat...t+a; q 4
c) 2A d) 2B Al 7
16. If a, b, ¢, d, e are in A.P., then the value of a) m b) 3
a+b+4c—4d+ e in terms of a, if possible is
a) 4a b) 2a 2 11
¢) 5 d -
c) 3 d) None of these 7 41
17. The interior angles of a polygon are hi A.P. If the | 24, A man saves Rs. 200 in each of the first three
smallest angle be 120° and the common difference months of his service. In each of the subsequent
be 5%, then the number of sides is months his saving increases by Rs. 40 more than
a) 8 b) 10 the saving of immediately previous month. His
c) 9 d) 6 total saving from the start of service will be
18. Ifa,a ... a_are in A.P., with common Rs. 11040 after
difference, d, then, the sum of the following series a) 18 months b) 19 months
is ¢) 20 months d) 21 months
sin d(cosec a .cosec a, + cosec a,. cosec a, + | 25. Let S, S,,...., S, be consecutive terms of an
..... + cosec a_, cosec a ) ! | | | |
a) sec a, — sec a AP If + +...+ =— and
! ! SISZ SZSS SIOOSIOI 6

b) cota —cota
n

¢) tan a, — tan a_ S, +S,, =50, then [S - S, |is equal to
d) cosec a, — cosec a a) 10 b) 20
19. Ifa,a, ... ,a_ arein AP, then c) 30 d) 40
26. Ifa,a,a,..,a arein A.P. and a, = 0, then the
L S S value of
3, a3, 4,84
a, a, a, I 1 1
01 1 =+t —a,| —+—+.t—
a) b) a2 a3 an—l a2 a3 an—Z
4, aa,, .
is equal to
n+1 n 1 1
c d — -
) 2a ) aa,, ) =D+ o— D )
20. If sum of n terms of an A.P. is 3n* + 5n and ¢) n—2 d)n-1

T =164thenm=
m 27. The first four terms of an A.P. are

a) 26 b) 27 )
a,9,3a—b,3a+b. The 2011" term of the A.P. is
) 28 @) —26 2015 b) 4025
21. Ifx,y, zarein A.P. and tan"' x, tan"'y and tan™'z a) )
are also in A.P., then ¢) 5030 d) 8045
a) Xx=y=z b) x=y=-z a’ a’
28. Th — — i
) x=1y=2.2=3 d) x=2.y=4.2=6 e sequence loga, log b,logbz, 1s
22. Ifthe roots of the equation a) A.G.P.
x3— 12x% + 39x — 28 = 0 are m A.P., then their b) an A.P.
common difference will be
c) a H.P.
a) 1 b) 2 d) both a G.P. and a H.P.
c) =3 d) +4
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29.

30.

31.

32.

33.

34.

35.

36.

A person is to count 4500 currency notes. Leta_
denote the number of notes he counts in the n
minute. [fa =a,=..... =a,=150andaa,..
are in an A.P. with common difference — 2, then
the time taken by him to count all notes is

b) 34 minutes

d) 135 minutes

The sum of all two digit natural numbers which
leave a remainder 5 when they are divided by
7 is equal to

a) 715 b) 702

c) 615 d) 602

An A.P. consists of 23 terms. If the sum of the
three terms in the middle is 141 and the sum of
the last three terms is 261, then the first term is

a) 6 b) 5

c) 4 d) 3

If S, =a, +a, +a + .. upto 100 terms and
S,=a, +a, +a, + .. upto 100 terms of a certain
A.P., then its common difference is

a) S-S, b) S,- S,

a) 24 minutes

¢) 125 minutes

Sl _Sz
2

If 100 times the 100™ term of an A.P. with non
zero common difference equals the 50 times its
50™ term, then the 150 term of this A.P. is

a) — 150

b) 150 times its 50 term
c) 150

d) zero

c) d) None of these

15.2 Geometric Progression (G.P.) and
Geometric Mean (G.M.)

If the 4™ 7™ and 10" terms of a GP. be a, b, ¢
respectively, then the relation between a, b, ¢ is

a+c

a) b= b) a®>=bc

c) b’=ac d) ¢?=ab

If x, 2x + 2, 3x + 3 are in G.P.,, then the fourth
term is

a) 27 b) —27

c) 13.5 d) —13.5

If x, y, z are in GP. and a* = r¥ = ¢?, then

a) log c=log, a b) log a=log b

c) logb=logc d) ab="bc

37.

38.

39.

40.

41.

42.

43.

1 16
If the 5" term of a G.P. is 5 and 9" term is ——

243~
then the 4% term will be
3 oL
D ] )3
1 b2
© 3 )3

If every term of a G.P. with positive term is the
sum of its two previous terms, then the common
ratio of the series is

2

a) 1 b) ﬁ

9 J5-1 8 J5+1
2 2

The sum of few terms of any ratio series is 728,
if common ratio is 3 and last term is 486, then
first term of series will be

a) 2 b) 1
c)3 d) 4

2
If five GM.’s are inserted between 486 and g s

then fourth G.M. will be

a) 4 b) 6

c) 12 d) -6

Let (n> 1) be a positive integer, then the largest
integer m such that (n™+ 1) divides
(l+n+n*+ ... +n'?), is

a) 32 b) 63
c) 64 d) 127
The value of 0.234 is
232 " 232
%) 990 ) 9990
3 g 22
) 909 ) 599
) 45
If3+3c+3c%+...... oo:?,then the value of
a will be
1s o L
9 33 ) 15
7 L]
©) 3 ) 3
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44.

45.

46.

47.

48.

49.

x=1+a+a>+ ... » (a<l)
y=1+b+b%.... o (b<1)

Then, the value of 1 +ab + a%b? + ...... ® is

Xy b Xy
2) x+y-—1 ) X+y+l
X
o) Xy d) y
x—-y-1 x—-y+1
0.423 =
419 ) 419
) 990 ) 999
47 o 47
©) 990 ) 599
Fy=x-x2+x-x*+ ... o, then value of x
will be
1 y
a) y+— b) —
)y » ) Tty
1 y
c) y—— d) —
) y ) —y

The sum of infinite terms of a G.P. is x and on
squaring the each term of it, the sum will be vy,
then the common ratio of this series is

2 2 2 2
.
e by XY

X +y X2_y2

2 2
C) X2 y d) X2+y

X“+y X -y

If S is the sum to infinity of a G.P., whose first
term is a, then the sum of the first n terms is

2s(g] e
SRR

0.14189189189., can be expressed as a rational
number

7
- b P
9 3700 ) 50
525 21
)T D 1ag

50.

51.

52.

53.

54.

55.

56.

The sum of the series

5.05+1.212+0.29088 +.... o is
a) 6.93378 b) 6.87342
c) 6.74384 d) 6.64474

The sum of the series 3 + 33 + 333 + ... + n
terms is

1
— (10™" +9n - 28

a) 27( )

b) —— (10" —9n —10)
27

1
¢) — (10" +10n-9
) 57 ( )

d) 27

The sum of a G.P. with common ratio 3 is 364,
and last term is 243, then the number of terms is
a) 6 b) 5

c) 4 d) 10

The G.M. of roots of the equation x>~ 18x +9=0
is

a) 3 b) 4

c) 2 d 1

Consider an infinite G.P. with first term a and

common ratio r, its sum is 4 and the second term
is 3/4, then

a) azz,rzé b) azi,rzl
4 2 2
1
c) a:2,r:§ d) a=3,r:z
The sum of infinite terms of the geometric
progression V241 1 is
NIRRT R
a) V2 2+1)) b)) (2+1)
¢) 52 d) 32 +4/5

If the sum of the series

4 8
l+—+—+—+....% is a finite number, then
x x° X
a) x>2 b) x>-2
) & x<
c) X>— -
: 2
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57.

58.

59.

60.

61.

62.

63.

64.

If 1 + cosa + cos’a + ...
(O<a<m)is

a) /8 b) m/6
c) m/4 d) 3n/4

Ifa*=b"=c"and a, b, c are in G.P, then x, y,
zwill be in

a) A.P.
c) H.P.

ow=2—+/2, then a,

b) GP.
d) None of these

1
= 1
2 3 b)
2 2
The value of i —i* + i* —i* + ... — i!% is equal to
a) i b) —i
c) 1—i d o
Ifa,a,..., a arein GP, then
A, —a, +ag.....tay
a,—a,+a;—.... +ay,
a) 0 b) 1
a, ays
had 4 =
C) a2 ) aZ4
The product (32) (32)"%(32)"* .... to oo is
a) 16 b) 32
c) 64 d) o

If 1 + sinx + sin? X +.... upto © =4 + 2\/5,

s
0<x<mand x¢5,thenx=

T T
a) —,— b)) —, —
) 33 ) &3
T om a Iz
3% ) 3%

The first two terms of a geometric progression
add up to 12. The sum of the third and the fourth
terms is 48. If the terms of the geometric
progression are alternately positive and negative,
then the first term is

65.

66.

67.

68.

69.

a) —12 b) 12
c) 4 d -4
Three numbers whose sum is 15 are in A.P. If

they are added by 1, 4 and 19 respectively they
are in G.P. The numbers are

a) 2,58

b) 26,5,-16

c) 2,5,8and 26,5, 16
d) None of these

If sum of an infinite geometric series is 3 and

3
its 1% term is Z , then its common ratio is

7 n
3 T6 ) 6
1 P
g )5

InaGP,t,+1,=216andt,:t =1:4andall
terms are integers, then its first term is

a) 16 b) 14
c) 12 d) None of these

Consider an infinite geometric series with first
term ‘a’ and common ratio ‘r’. If the sum is 4

.3
and the second term is Z , then

d) 21:3,r:l
4

If a, b and c are positive numbers in a G.P., then
the roots of the quadratic equation

(log.a)x* — (21og b)x + (logc) = 0 are

a) —land log.c
log, a
b) 1and 28
log, a

¢) landlogc
d) — I and log.a
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15.3 Harmonic Progression, Harmonic Mean
and Relation between A.M., GM. and H.M.

1,1 .
70. The fifth term of the H.P. 2, 25, 357 ------- will
be
1 1
a) 5= b) 3—
)5 ) 5
) 1 d) 10
c) —
10
71. Ifa,a,a, .. a_are in H.P,, then
aa,taa, t... a_,a will be equal to
a) aa, b) naa
c) (n—Daa d)yn-1

1 1
72. If 5% term of a H.P. is 15 and 11" term is 9"

then its 16 term will be

1 o >
2) 39 ) 71
1 Q) 4
) 30 ) 79

73. H.M between the roots of the equation
x*—10x +11=01is

1 b >
a) 3 T
21 o Y
) 30 )

6
74. The sixth H.M. between 3 and B is

63 63

a) E b) E
126 120

) 105 D) 5

75. If ﬂbe the harmonic mean between

a"+b"

a and b, then the value of n is

a) 1 b) — 1

c)0 d) 2

76.

77.

78.

79.

80.

81.

82.

If the A.M. and G.M. of roots of a quadratic
equations are 8 and 5 respectively, then the
quadratic equation will be

a) x2—16x-25=0 b) x2-8x+5=0

c) x2—16x+25=0 d) x2+16x-25=0

If a, b, ¢ are in H.P., then which one of the
following is true?

2) 1 N 11 ac__
b—-a b-c¢c b a+c

c) b+a+b+c:1 d) None of these
b-a b-c

The product of n positive numbers is unity. Their
sum is

1
a) Apositiveinteger b) Equalto n+—
n

¢) Divisible by n d) Never less than n

If H is the harmonic mean between p and g, then

the value of FJFE is

Pq
a) 2 b) p+q

p+q
c)

g d) None of these

If three numbers be in G.P,, then their logarithms
will be in

a) A.P. b) GP.

c) H.P. d) None of these

Ifx, 1, zare in A.P. and x, 2, z are in G.P., then X,
4,z willbe in

a) A.P b) GP.

c) H.P. d) None of these

If A, A, are the two A.M.’s between two
numbers a and b and G, G, be two GM.’s

A +A
between same two numbers, then ———2 =

12

a+b b a+b
2) ab ) 2ab
2ab d ab
¢) a+b ) a+b

IMATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material 24

() Sequence and Series 247
83. If the A.M. is twice the G.M. of the numbers a a) log(x-2z) b) 2log(x —z)
and b, then a : b will be ¢) 3log (x - 2) d) 4log(x - z)
Y 2-3 b 243 92. ifebi;,az, ctarein A.P, thena+b,b+c,c+awill
2443 2-43 a) AP, b) GP.
o @ o @ c) H.P. d) .None of these
B+2 NEP) 93. IfH, H, are two harmonic means between two

positive numbers a and b(a # b), A and G are the

84. x+y+z=15if9, %y, 7 aare in A.P; while arithmetic and geometric means between a and

1 1 1 5 b, then
—+—+—=-1if9,x,y, z, aare in H.P,, then the
X y z 3 A A
value of a will be a) G b) G2
a) 1 b) 2 A A
c) 3 d) 9 c) rea d) el
85. If ﬂ’ ’y_+z are in H.P, thenx, y, zare in | 94- Ifa, b, care in GP. and x, y are the arithmetic
2 means between a, b and b, c respectively, then
a) A.P. b) GP. a c
c) H.P. d) None of these ;+§ is equal to
86. If the ratio of H.M. and G.M. between two
numbers a and bis 4 : 5, then the ratio of the two a) 0 b 1
numbers will be c) 2 d) i
a) 1:2 b) 1:4 95. IfAM. apd GM. of x an.dy are in the ratio p : q,
¢) 4:1 d) (b) and (c) then g
87. If A is the A.M. of the roots of the equation a) p_\/p2 +q° ;p+\/p2 +q°
x?—2ax +b=0and G is the GM. of the roots of
the equation x> — 2bx + a? = 0, then b) p+ \/p2 —q’ip- \/p2 —q
a) A>G b) AxG
¢) A=G d) A<G Npra
88. If the altitudes of a triangle are in A.P., then the d p+ \/p2 +q°:p —\/p2 +q°
sides of the triangle are in 96. Ifp,q,rarein GP. andtan! p, tan! q, tan! r are
a) A.P. b) H.P. in A.P., then p, q, r satisfies the relation
¢) GP. d) A.GP. a) p=q=r b)prqer
89. A boy goes to school from his home at a speed of ¢)ptq=r d) None of these

x km/hour and comes back at a speed of 97

a0 . Letabe apositive number such that the arithmetic
y km/hour, then the average speed is given by

mean of a and 2 exceeds their geometric mean

a) AM. b) GM. by 1. Then, the value of a is
c¢) HM. d) None of these a) 3 b) 5
90. Ifx>1,y>1,z>1arein GP, then c) 9 d) 8
1 1 1 98. IfA A,;G,,G,and H, H, be two A.M.s, GM.s
1+ logx ’1+10gy’ I+ logz are in and H.M.s. between two numbers respectively,
a) AP b) H.P then %XM:
o o HH, A +A,
c) GP. d) None of these
91. Ifx,y,zare in H.P., then the value of expression a) 1 b) 0
log(x + z) + log(x — 2y + z) will be c) 2 d) 3

IMATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material 25

U

Sequence and Series

99. Ifa,b, carein GP, thenlog x.,log, x, log xare

in
a) A.P. b) GP.
c) H.P. d) None of these
100.1If (y — x), 2(y — z) and (y — z) are in H.P., then

X—a, y—a,z—aarein
a) A.P. b) GP.
c) H.P. d) None of these
101.Ifa, b, c are in A.P. and a%, b?, ¢? are in H.P., then
a) azb#c
b) a’=b’ =i
2

¢) a, b, carein GP.
-a .
d) BE b, ¢ are in G.P.

102.1fa, a,, ..., a_are positive real numbers whose
product is a fixed number c, then the minimum

value ofa +a, +...+a_ +2a is
n—I1 n

1 1

a) n(2c)" b) (n+1)c"
1 1
¢) 2ncn d) (n+1) (2¢)"
103. If arithmetic mean of two positive numbers is A,

their geometric mean is G and harmonic mean is
H, then H is equal to

¢ b G

A? A

) ? d) ?
104. The difference between two numbers is 48 and

the difference between their arithmetic mean and
their geometric mean is 18. Then, the greater of
two numbers is

a) 96 b) 60

c) 54 d) 49

If three real numbers a, b, ¢ are in harmonic
progression, then which of the following is true?

10s.

1 .
a) —,b,—arein AP.
a ¢

1 1 1 .
—, —, —are in H.P.
bc ca ab

¢) ab, bc, ca are in H.P.

are in H.P.

o |c

d)

oo

b

a
b,

106.

107.

108.

109.

110.

111.

112.

113.

The geometric mean of 1,2,2%...., 2n is

(n+1)

b) 2 2

a) 22

n(n+l)

c) 2 2

n+l n+l

X" +y
x"+y"

The value of n for which is the

geometric mean of x and y is

a) n= L b) n= 1
2 2
c)n=1 dn=-1
GM. and H.M. of two numbers are 10 and 8
respectively. The numbers are
a) 5,20 b) 4,25
c) 2,50 d) 1,100
The value of 12— 22+32—-4%2+ .. + 11%is equal
to
a) 55 b) 66
c) 77 d) 88
Let f(x) = x + 1/2. Then, the number of real values

of x for which the three unequal terms f(x), f(2x),
f(4x) are in H.P. is

a) 1
c) 3

b) 0
d) 2
15.4 Arithmetico Geometric

Progression (A.G.P.)

1+§+i+l+ ...... oo is equal to
2 22 2
a) 3 b) 6
c)9 d) 12
The sum of infinite terms of the following series

§+ 710 willbe

55
3 b 3
16 ) 8
35 35
9 16
The sum to infinity of the series ,

1+

a)

d)

2 6 10 14
l+—+S+5+ 5+
3 3 3 3

a) 2

c) 4

b) 3
d) 6
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120.The sumof 13 + 23+ 33+ 4%+ ... + 153, is

a) 22,000 b) 10,000
1 1 1 1 c) 14,400 d) 15,000
—+—+—+..t = .
t, ot t th003 121. The n™ term of series
4006 4003 I 142 1+42+3 .
a) ——— b) —— —+—t F e will be
3006 3007 1 2 3
4006 4006
¢) —— d) —— n+1 n-1
3008 3009 a) —/— b) —
) 2 2
115.1If l+L+L ....... o0 =~ then the value of ) )
1+ 2t 3 90 ) n”+1 d) n- -1
c
111 : 2 2
—4+—4+—4 ....... 0 18 .
r 3 3 122.The sum of the series 1.32 + 2.5% + 3.7 + ...
T o upto 20 terms is
2) o b 45 a) 188090 b) 189080
89 c) 199080 d) 188809
©) 90 T d) None of these 123. Sum of the n terms of the series
15.5 Special series, Exponential series, 3 5 7 .
Logarithmic series 17"' 12122 + 12422432 RS 18
116. The sum of the series 1 + (1+2) + (1 +2 +3) + ’ 4
........ upto n terms, will be a) = b) n
DOn -1 n+l n+l1
a) 0>~ 2n+6 p) M0ED@na)
6 ) 6n 0 9n
¢ =
¢) n*+2n+6 d) n(n+1)(n+2) n+1 n+1
6 124.1+3+7+15+31+..... ton terms =
117. The sum 1(1!) +2(2!) + 3(3!) +....+ n(n!) equals a) 2 _n b) 2% —n-2
a) 3(n!)+n-3 b) (n+ 1) —(n—-1)! ) 27-n-2 d) 2-n
1—n 1~ 2n—
¢) (n+Di-1 d) 2(n!) - 2n -1 125.2+4+7+11+16+ ... to n terms =
118. The sum of the series
3.6 +4.7+ 5.8+ ..... upto (n — 2) terms a) l(n2 +3n+8) b) E(n2 +3n+8)
a)n’+n’+n+2 6 6
1
b) o (2n'+ 120+ 10n - 84) 0 é(nz n+d) @) T3+

c) P*+n*+n
d) 2n3+ 12n%+ 10n

119. The sum of the series
1.23+234+345+ ... to n terms is
a) n(n+1)(n+2) b) 2(2"— 1)+ 6n
b) (n+1)(n+2)(n+3) c) 32"—1) +8n
d) 42°—1) + 8n

127.99" term of the series 2 + 7+ 14 +23 + 34 + . ...is
a) 9998 b) 9999

¢) 10000 d) 9988

126.Sum of n terms of series
12+16 +24 +40 +.....will be
a) 22"—-1)+8n

°) % n(n+ )(n + 2)(n +3)

D) % (n+D(n+2)n+3)

IMATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material

(J

Sequence and Series

128.

129.

130.

131

132.

133.

If the sum of first n terms of an A. P. is cn?, then
the sum of squares of these n terms is

2) n(4n* -1) ¢’ b) n(4n* +1) ¢’
6 3
n(4n’ -1) ¢’ n(4n’ +1) ¢’

3 6

n i

zzzjll is equal to
i=1 j=1 k=1

=1

n(n+1)(2n+1) nn+1)7
6 ?) [ 2 }
o) n(n+1) d) n(n+1)(n+2)
2 6

The sum of the series
(1+2)+(1+2+2)+(1+2+22+2%+ ... upto
n terms is

a) 2"?-n-4
c) 2™ —n

b) 22"~ 1)-n
dy 21

.For any integer n>1, the sum Yk (k+2) is

k=1

equal to
2) n(n+1)(n+2) ) n(n+1)(2n+1)
6 6
n(n+1)(2n+7) n(n+1)(2n+9)
6 6

The sum of the first n terms of

P 1P+2% 1P+2°+432 )
— + o is
1 1+2 1+2+3

) n*-2n b 2n* +n

3 3
n(n+2) 2n* -n
—_— d

c) 3 ) 3

Sum of n terms of the following series
P+3+53+7+ ... is

a) n*?(2n*—1) b) n>(n—1)
c)n*+8n+4 d) 2n*+ 3n?

Evaluation Test

If a, a, a, ..., a are in A.P. with common
n

difference 5 and if a;a; #—1 fori,j=1,2,....,n,

then tan” | —— |+ tan" | —— |+....
1+aa, 1+a,a,

4 5
+tan | ————
I+a,_a,
is equal to

a) tan”' _5 b) tan”' 5,
l+aa, l+a a,

¢) tan” o0 =3 d) tan™ =S
1+a,a, I+aa,,,

Leta,a,a, ... be in harmonic progression with
ai = 5 and a, = 25. The least positive integer n
for which a <0 1is

a) 22 b) 23

c) 24 d) 25

Ifp, q, r are in A.P. and are positive, the roots of
the quadratic equation px®> + gqx + r = 0 are all
real for

<4\/§

L
p

c) allpandr

a) >403 b ‘%—7

d) nopandr

If a, b, ¢ be respectively the p™, q* and r' terms

loga logb logc
ofaGP, then A=| p q r | equals
1 1 1

a) 1

b) 0

c) -1

d) None of these

Ifx, x, x,,aswell as y,, y,, y, are in G.P. with
the Same common ratio, then the points
(x,,y)), (x,, y,) and (x,, y,)

a) lie on a straight line

b) lie on an ellipse

¢) lic on a circle

d) are vertices of a triangle
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6. LetS, S, ... be squares such that for each | 8. Given thata, b, ¢ are in A.P. The determinant
n> 1,the length of a side of S_equals the length
of a diagonal of S_ . If the length of a side of X+l x+2 x+a
S, is 10 cm, then for which of the following values X+2 x+3 x+b in its simpliest form is
of n is the area of S_less than 1sq. cm? Xx+3 x+4 x+c
a) 7 b) 8 equal to
c) 5 d) 6 a) x>+ 3ax + 7¢ b) 0
: c) 15 d) 10x>+5x +2¢
7. If the p™ term of an A.F. be E and q* term be 9. The sum of the series 1+%+%+ ..... oo 18
1 . ) . a) 1 b) 0
P’ then the sum of its (pq)™ terms will be ¢) w d) 4
10. A man arranges to pay off a debt of % 3600 by
pq-1 1-pq 40 annual installments which are in A.P. When
a) T b) T 30 of the installments are paid he dies leaving
one third of the debt unpaid. The value of the 8"
pq+1 pq+1 installment is
©) d = a) 735 b) 750
c) 765 d) None of these
Q000
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@‘ Classical Thinking

. B 2 B 3 B 4 (O 5 @A) 6 M 7. (C) 8 B 9 (A 10. B)
11. (A) 12. B) . 13. (B) 14. (A) 15. (B) 16. (B) 17. (C) 18. (C) 19. (A) 20. (D)
21. (B) 22. (A) 23. (A) 24. (D) 25. (C) 26. (C) 27. (A) 28. (B) 29. (D) 30. (A)
31, (C) 32. (B) 33. (A) 34. (B) 35. (A) 36. (C) 37. (C) 38. (A) 39. (A) 40. (D)
41. (A) 42 (B) 43. (D) 44. (C) 45. (B) 46. (A) 47. (D) 48. (B) 49. (B) 50. (A)
51. (C) 52. (D) 53. (A) 54. (C) 55. (C) 56. (D) 57. (A) 58. (B) 59. (A) 60. (B)
6l. (D) 62. (C) 63. (D) 64. (A) 65. (D) 66. (A) 67. (C) 68. (C) 69. (B) 70. (B)

@ Critical Thmkmg

(©) (© 3. B 4 (C© 5 M 6 € 7. A 8 (D 9 (A 10. (©
11. (D) 12. (C) 13. (A) 14 B) 15. (D) 16. (C) 17. (A) 18. (B) 19. (C) 20. (C)
21. (B) 22. (B) 23. (A) 24. (D) 25. (B) 26. (C) 27. (A) 28. (B) 29. (B) 30. (B)
3. (D) 32. (B) 33. (A) 34. (A) 35. (B) 36. (B) 37. (C) 38. (B) 39. (A) 40. (B)
41, (B) 42. (B) 43. (C) 44. (A) 45. (B) 46. (B) 47. (A) 48. (D) 49. (D) 50. (A)
51. (B) 52. (D) 53. (A) 54. (B) 55. (B) 56. (B) 57. (B) 58. (A) 59. (C) 60. (B)
61. (D) 62. (B) 63. (B) 64. (A) 65. (C) 66. (B) 67. (C) 68. (A) 69. (B) . 70. (C)
71. D) 72. (C) 73. (A) 74. (A) 75. (D) 76. (B): 77. (C) 78. (B) 79. (C) 80. (B)
81. (D) 82. (B) 83. (C) 84. (C) 85. (D) 86. (A) 87. (B) 88. (A) 89. (B) 90. (A)
91. (A) 92. (D) 93. (D) 94. (B) 95. (A) 9. (B) 97. (D) 98. (C) 99. (B) 100.(C)
101.(A) 102.(C) 103.(D) 104.(A) 105.(B) 106.(D) 107.(B) 108.(B) 109.(C)

Competitive Thinking - .

1. B 2 (A 3 (© 4 (A 5 M 6 M 7. (A 8 (A 9. (A 10. (C
11. B) 12. (B) 13. (A) 14. (A) 15. (D) 16. (D) 17. (C) 18. (B) 19. (D) 20. (B)
21. (A) 22.°(C) 23. (D) 24. (D) 25. (A) 26. (A) 27. (D) 28 (B) 29. (B) 30. (B)
31. (D) 32. (D) 33. D) 34. (C) 35 (D) 36. (B) 37. (B) 38 (D) 39. (A) 40. (B)
41. (C) 42. (A) 43. (B) 44. (A) 45. (A) 46. (D) 47. (C) 48. (B) 49. (D) 50. (D)
51. (B) 52. (A) 53. (A) 54. (D) 55. (A) 56. (A) S57. (D) 58. (A) 59. (C) 60. (D)
" 61. (C) 62. (C) 63. (A) 64. (A) 65 (C) 66. (A) 67. (C) 68. (D) 69. (C) 70. (D)
71. (C) 72. (A) 73. (D) 74. (A) 75. B) 76. (C) 77. (D) 78. (D) 79. (A) 80. (A)
81. (C) 82. (A) 83. (B)- 84. (A) 85. (B) 86. (D) 87..(C) 88. (B) 89. (C) 90. (B)
91. (B) 92. (C) 93. (D) 94. (C). 95..(B) 96. (A) 97. (D) 98. (A) 99. (C) 100.(B)
©101.(D) 102.(A) 103.(A) 104.(D) 105.(B) 106:(A) - 107.(A) 108.(A) 109.(B) 110.(A)
111.(B) 112.(D) 113.(B) 114.(D) 115.(A) 116.(D) 117.(C) 118.(B) 119.(C) 120.(C)
121.(A) 122.(A) 123.(C) 124.(B) 125.(B) 126.(D) 127.(A) 128.(C) 129.(D) 130.(A)
131.(C) 132.(C) 133.(A) , : :

Answers to Evaluation Test
1.(C) 2.(D) 3.(A) 4@B) 5(A) 6.(B 7.(C) 8B 9.(D) 10.C)
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@ Classical Thinking

31

L. B 2. (B) 3. (B)
11. (A) 12. (B)  13. (B)
21. (B) 22. (A) 23. (A)
31. (C) 32. (B) 33. (A)
41. (A) 42. (B) 43. (D)
51. (C) 52. (D) 53. (A)
61. (D) 62. (C) 63. (D)

@ Critical Thmkmg

4,

14.
24.
34.

54,
. (A)

©)
(A)
D)
(B)
©)
©

3.

15
25.
35.
45.
55.
65.

(A)
(B)
(©
(A)
(B)
(€)
(D)

- 6.

16.
26.
36.
46.
56.
66.

(D)
(B)
©
©
(A)
(D)
(A)

7.

17.
27.
37.
47.
57.
67.

©)
(€)
(A)
©
(D)
(A)
©

8.
18.
28.
38.
48,
58.
68.

(B)
©
(B)
(A)
(B)
(B)
©

19.
29,
39,
49,
a8
69.

A)

(A)
(D)
(A)
(B)
(A)
(B)

10.
20.
30.
40.
50.
60.
70.

(B)
(D)
(A)
D)
(A
®3)

(B)

©) © 3. ®

11. (D) 12. (©) 13. (A)
21. (B) 22. (B) 23. (A)
31, (D) 32. (B) 33. (A)
41, (B) 42. (B) 43. (O
51. (B) 52. (D) 53. (A)
61. (D) 62. (B) 63. (B)
71. (D) 72. (C) 73. (A)
8l. (D) 82. (B) 83. (C)
91. (A) 92. (D) 93. (D)
101.(A)  102.(C)

9 Competitive Thinking

103. (D)

14.
24.
34.
44.
54.

74.
84.

94.

©
®)
(D)
(A)
(A)
(B)
(A)
(A)
©)
B)

104. (A)

15.
25,
35.
45,
33,
65.
i
85.
95.

105.

(D)
(D)
(B)
(B)
(B)
(B)
(©)
(D)
(D)
(A)
(B)

6.

16.
26.
36.
46.
56.
66.
76.
86.

96.

©
(@)

€y

(B)
(B)
(B)
(B)

(B)

(A)
B)

106. (D)

o

17.
27
3.
47.
57
67.
The
87.

97.

(A)
(A)

(A).

(©)
(A)
(B)
©
©)
(B)
®)

107. (B)

18.
28.
38.
48.
58.
68.
78.
88.
98.
108.

(D)
(B)
(B)
(B)

(D)

(A)

A)

(B
(A)
(©)
(B)

9,

19.
29,
39,
49.
39.
69.
79.
89,

99.

(A)
©)
(B)
A)
D)
©)

B .

(©)

.(B)

(B)

109. (C)

10.
20.
30.
40.
50.
60.
70.
80.

90.

(©)
©)
(B)
(B)
(A)
(B)
(©)
(B)
(A)

100. (C)

1. B) 2. (A 3. (©
11. (B) 12. (B) 13. (A)
21. (A) 22. (C) 23. (D)
31. (D) 32. (D) 33. (D)
41. (C) 42. (A) 43. (B)

51. (B) 52. (A) 53. (A)
-~ 61. (C) 62. (C) 63. (A)

71. (C) 72. (A) 73. (D)

8l. (C) 82. (A) 83. (B)-

91. (B) 92. (C) 93. (D)
©101.(D) 102.(A)  103.(A)
111.(B) 112.(D) 113.(B)
121.(A) 122.(A) 123.(C)
131.(C) 132.(C) 133.(A)

@ Classical Thinking

4.

14.
24.
34.

54.

74.
84.

94,

A)
(A)
(D)

©)

(A)
(D)
(A)
(A)
(A)

(©)

104. (D)

114. (D)
124. (B)

3
15.
25.
°
45.
335,
65.
.
83.
9s.
105.
115.

125.

. a=T2d=-2 .
Let n™ term be 40.
th=a+(n—1)d
40=72+n-1)(-2) .
=>n=17

D)

(D)
(A)
(D)
(A)
(A)
©
(B)
(B)
(B)
(B)
(A)
(B)

6.

16.
26.
36.
46.
56.
66.
76.
86.

96.

D)
(D)
(A)
(B)
(D)
(A)
(A)
©)
(D)
(A)

106. (A)
116. (D)
126. (D)

7.

17.
27.
37.
47.
4
67.
77
87. .
gL o

(A)
©
(D)
(B)
©
®)
©
D)

107. (A)
117.(C)
127.(A)

8.
18.
28.
38.
48,
58.

68.
78.
88.
98,

108.
118.

128.

(A)
(B)
(B)
D)
(B)
(A)
(D)
)
(B)
(A)
(A)
(B)
©

9.
19.
29.
39.
49.
59.
69.
79.
&9.
98

(A) |

®)
(B)
(A)
(D)
©)
©)
(A)
©)
©

109. (B)
119. (C)

a=3,d=iZ-\3 =3

tio= V3+9v3 =103 = 300

a=3d=3
Let there be n terms.
3+(n-13=111

=n=37

129. (D)

10.
20.
30.
40.
50.
60.
70.
80.

90.

©
(B)
(B)
(B)
(D)
(D)
(D)
(A)
(B)

100. (B)
110. (A)
120. (C)
130. (A)
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10.

11

12.

13.

ta=Sa— Sa_1 =3(4"~ 1) - 34" -
.a=21’d= 16 —21=-5

d-c=e¢—-d

= 2d=e+c

—=>2d-2c=e-—c

=>2(d-c)=e-c

a, b, c are in A.P., dividing by bc we get

i,l laremAP

bc ¢’ b

S,=3@"- 1)
So_1=3(4" - 1)
l) — 9(4!! .—l)

th=a+(n-1)d
tis=21+(15-1)(-5)=21-70=—49

s«=§ma+m—1w]

16
Si6= ? [2(4) + (15)d]
784 =8 (8 + 15d)
8§+ 15d= 784

15d =90
d=6

t;=40 = a+ 6d = 40
Sz = g[2a+ (13 — 1)d] = 13(a + 6d) = 520

ty=~a+3d=4and
S, = %[2a+(7"— 1)d] = %[2a+6d]

= T7(a + 3d)
=7(4)=28
Requiredsum =1+3+5+ ... uptonterms
= % [2 % 1+ (@0 —1)2]
1
S5= Z(Sm-Ss):) SSSZSH}

5 x %(2x2+4d)=%(2x2+9d) :
=d=-6

The terms of given sequence are in A.P. with
a=1,d=5and 5, =148

%[Za+(n—1)d]=148::>n£8

Now, x=n"term = x=a + (n — 1)d = 36

14.

15,

16.

17.

18.

19.

32

S.,=3n°—n
:>3n2-n#%[2a~k(n—1)6]
:5a=2

Given series

)

Therefore, common difference

e
(-

Now, p‘ll term of the series=a+(p— 1)d

R
n n
=3_1+1_£=@_£]

n n n n
Given that, 9" term=a+ (9 - 1)d=0
=at8d=0

Now, ratio of 29'*' and 19" terms
_a+28d (a+8d)+20¢l 20d 2

" a+18d (a+8d)+l0d 10d 1

v (AP

and first term

Let the first term and common difference of an
AP be A and D respectively.

Now,p term=A+(p-1)D=a

q"term=A +(q- 1)D=b

and r* tem=A+(@-1)D=¢
a(@-n+br-p)+clp-q

{5ttt

=—[1;(ab—ac+bc—ab+ca—bc)=0

Given that first term a = 10, last term / = 50
and sum S = 300

——(a-l-[):>300 +(10+50):.>n=10
x+D+x+D+.. +(x+28)=155

Let n be the numberoftermsmthc A.P. on
L.H.S. Then,
x+28=(x+1)+(n-1)3=>n=10

(x+ 1)+ (x+4)+ ...+ (x+28)=155

= %[(x+l)+(x+28)]= 155

=x=1

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



20.

21.

22.

23.

8, = %_[Za-!-(n— 1)d]

:406=%[6+(n_1)4]

= 812=n[6+4n—4] = 812 =2n+4n>
= 406 =20 +n=>2n* +n—406 =0
- —1+/1+4.2.406 _ —1£+/3249
3.2 4
_-1%57
T4
i

Taking (+) sign, n =

Here, _1, Al A, L ‘wilt be in AP.,
3 24

then A, —%: :

'2—; Ty
3 - )
=> A t+A= T (1)
Now, A, is a arithmetic mean of % and A,.

2A,=%+A2:>2A,—Azz-§ ...... (1) -

From (i) and (ii), we get A, = % and A, = %

Let the two numbers be a and b and let

Ay, Ay, ..., A, be the n AM.'s between them. .
Then a, A}, Ay, ...., Ay, barein AP. and let d
be the common difference. -
Now, Typ=b=a+(@m+2—-1)d

AISG,.Al + Az o e A.n = Su-{-] —a

{n+1)
i, a1y _ a+b
—2[2a+(b a)] 2(a-;-b) _n{ 5 )

:%(n+1)|:Za+(n+1—1)(b_a):|—a

S=Na -

Let the three numbers be a + d, a, a — d

therefore,a+d +tat+a—-d=33

- =a=11

24.

and a(a + d)a—d) =792

=11(121 -d) =792 =d=7

The required numbers are 4, 11, 18.

Hence, the smallest number is 4.
d=-1+2i,t4=t+d=6-2i+(-1+2i)=5
which 1s purely real.

33

_ 1 n-1 1 n=|
25. t=a"'=1]=| =|=
wwe=(;) = (3)

26. a=5r=3
| :a(r"-l)=5(3“—l)
r-1 2
28. a=1,r=3
_ a1
-l
3" -1

Sa

-8,

3280 =

6561 =3"
=3'=3"=n=§

3. ty=at'=10)" =20

32, S,=2+22+222+ .....nterms
=2[1+11+111+.... n terms]

%[(10" 1) + (100 - 1) + (1000 — 1)
' + ..... nterms]
_2 [lo[“’” _1]—11]22 [9(10“ —l)-n]
9 10-1 9219

_2 i
= 2 [1000° - 1) - on]

33. §,=09+099+0.999 +....nterms
=1-0.1+1-0.01+1-0.001
+ ....n terms
=1+1+1+.. . .nterms .
-[0.1 +0.01 + 0.001 + .... n terms]

_ .n_o_l[_l—(ﬂ]
_ 1-0.1

n— %[1 —0.1)]

_ 9n-[1-(0.)"]
9

3. a=2,8,=6

Now, S, = B,
l-r

|

W= =

6=

L |

H
It
ok

|

H
[
w |t
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35

36.

37

383.

39.

40.

41.

a=3r=— =
3 2
1n-]
St=ar =3 —
- (2]
83:82(84)

Letthe GP.bea+ar+ar + ..., then

al-r") _ {a(l-r‘)} |

l-r -1
A-H1+H=820-rY=r=3

a=3andr =% =4>1

S s § A S
S IS

. - a(r“ —1) >

g
r—1
| a(ZS—l)
8 r== =aR-1)=510=2a=2

=22 =2(2"=8

Let n be the number of terms needed.
ForG.P.2,2% 2% ....,a=2,1=2and S, =30

Sn=-£_—_1)3 30=i(2.:_1)_:>n=4

r—1 2-1
a,8, bareinGP.anda#b
3_b
a 8
= ab=64

and a, b, — 8 are in A.P.
=>b—-a=-8-b

a—8
: "_( 2 )
Solving,a=16andb=4
Let the numbers be a, ar, ar’

Sum=70=>a(l +r+15) =70
It is given that 4a, Sar, 4ar” are in A.P.

o 2(5ar)=4a+4a:2:>r=2orr=%

42.

Substituting values of r, a = 10 and a = 40
The numbers are 10, 20, 40 or 40, 20, 10

g _9

=887
P 8 '

43.

44,

46.

47.

48.

49.

50.

51.

54.

34

ts=ar ~'=ar’=20 and
tr=ar’ " =ar® =320
Solving,a=5and r=2
Let r be common ratio of G.P.
St=r t=1"

t:+t,=90 =1 +r'=90
=r=9

=r=+3

Accordingly, a=9and ar’ = 4
r= 3 anda= 8
2 3
2
7" termi.e., ar® = §(§) 5=
3.2

Trick : 7" term is equidistant from 10 and 4°
so it will be V9x4 =6. '

Given sequence is V2,\10,50........
Common ratio r=+/5, first term a=+/2,
then 7" term -
t, =2(+/5)" ‘

=\2(/5) =v2(5)* =125V2
Let 1,a, b, 64

— a2’ =b and b*>=64a
—a=4andb=16

a
Let numbers are —, a, ar
r

According to given conditions,

2 a.ar=216
-

=a=6
And, sum of product pairwise = 156

a a
-~ —.a+—._ar+a.ar=156
r r

=r=3

Hence, numbers are 2, 6, 18.

Trick : Since 2 x 6 x 18 = 216 (as given) and
no other option gives the value,

According to condition, 200 = 2
I-r 3
=r=—
16
G*=AH
= 144 =25H
= H=5.76
~H<G<A
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56.

57.

= B8

59.

60.

Considering corresponding AP. n-}.
at6d=10anda+11d :25;:,(1 =3,a=—
= tpy=a+19d=—8+57=49

Hence, 20™ term of the corresponding HLP. is X .

49
(AM.) (HM.) =(G.M)
= 9.36=(GM)* = GM.=18
Herea=3,d=2andr=r

a = dr

9 (-1

LetS=1+3x+5>+7+ ...

Then, xS = 1x+3x* + 55> + ...
S—xS=1+2x+2*+2 + ... to®
S(1-x) =1+2x+2x*+2x+ ... tow
28 _1-x+2x° '
1-x 1-x

2 6 10 14
S=1+>+—+—+—+...tow

3 32 33 34 '
g+i+10+14+ .. tooo
3 32 33 3% :
1_
3

S-1x

61.

62.

63.

64.

65.

66.

67.

68.

' —Z(r+1)r —Zr +Zr

35

L 2 +1
Z(2r+5) Yt Y S (“xn Lt
r=1 1=l
=n(n+ 6)
2 L
Sum of given series = y +_y7 +€:'+ sy
wherey=x". '
Sum of given series = —log(l - y)
= —log(1 — x%)
. 25
PP 0 =Y
r=1
_(252(25+1)°
4
= 105625
G1P + (32 + (33) o (60)2

=[(1)+ @'+ @) +.. +(60)]

[(1) + (2 + B +....+ (30)7]

-y Zr —Zr

= 64355

@-1D)+ @ -+ - +....

_.(22_;__42_'_62;_ ) (12+32+52_+_ )
—Z 2r)° Z(Zr 1) 241-—21
=l r—l r=1
:4{n(n+l)]_
2
=n(2n+ 1}
o 2 3 4
fopg, B loge2 3 ng:;3 logezB N
2 3 4
_ 2 3 4
—log¢3{l——2+3—2—? }
111 '
=log. 3{1——+———+_..
.g".{ 2 3 4 }

=log. 3 log.(1+1)
= log. 3 log. 2

=log. (1 +x)
l+x=e=x=¢ -1

:z(1)2 +3020° + 4(3,)2 1 upto 10 terms

=1

=3410
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69.

70.

= 1015

‘n(n+1)(2n+1)

n(n + 1)(2n + 1) = 6090 _

—nn+ D2n+1)=14x15x29

=>n=14 '

The first factors of the terms of the given
series is 1, 2, 3, 4, ...., n and secorid factors of
the terms of the given series 1s

2,3,4,....... (n+1)

n® term of the given series

=n(n+1)=n"+n

Hence, sum =

Tn? +3n =%n(n+l)(2n+l)+—g-(n+l)
= —én(n +)(2n+1+3)

’ %n(n +1)(n+2)

Critical Thinking

- S

Given sequence is in A_P.
a=8-6i,d=-1+2i
t,=at+(n—-1)d=O@-n)+i2n-8)
For purely imaginary term, 9 —n =0
=>n=9

1

1 1
]+J;, ].—JC’ 1_\/;:'"'

1-x 1 1+Jx

1-x " 1-x~ 1-x

Le.,

whichisan A.P. withd =

Jx
1-x
The fourth term =t; + d = 1+\G + J;
1-x 1—-x
_1+2dx

I-x

S20= 35, |
E;l[za+(2n- 1)d] = %[Q%H(n— 1yd]
= 2a=(n+1)d

S, ?n[z.a+(3n-'—.l)d]=6
v J[2at@-Dd

10.

1L

36

Firstterm=a, d=b—aand lastterm = ¢
If the no. of terms is n, then

tb=c=a+@-1)(b-2)= — 2= =n_1
b—a

b-a
a,b,carein AP.
' , b—-a

=1

=b-a=c-b=>
. ; c—b

If D is the common difference of the A.P.
a,b,c,d e thenb=2a+D,c=a+2D,
d=a+3D,e=a+4D i '
a—4b+6¢c—4d+e :
=a—4(a+D)+6(a+2D) '.
—4(a+3D)+a+4D=0

Herea=S8,=6 |
S, =105 ::%[2x6+(7— d]=105=>d=3

s, _ %{_2x6+(n—])3} Y

Sas (n;3){2x6+(n—4)3} -3
iy 1_-1
3 2 6

R [ lioon(1-_2
Sg"-z {2 2+(9 ])(6]} >

~d =b — a and if the number of terms is'n, then

2a=a+(n—1)}b-a)

::>—a—+l=n=>n=
- b-a b-a

Required sum =10+ 13+ 16+ ... + 97
= 5 10+97)....()

Here,97=10+(n—-1)3 =>n=30

From (i), Sn=.§§(10 +97) = 1605

tﬂ"—"sn”"sn—l

g

2 ‘
foeierteoteg

=P+(m-1)Q P
Commondiﬂ'e’rence=t.,—_tu-1
=[P+@-1)QI-[P+@-2)Q1=Q
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12.

13.

14.

15,

17.

18.

19.

" The smallest 3 digit no. dmsnblc by 7 is 105

and greatest is 994.
Given sequence is in A.P. withd =7
994 =105 +(n—1)7 =>n=128

S, = 9- [2a+ (o - 1)d]

- E§ [2(105) + (128 — 1)7] = 70336

Suppose work is completed in n days
-;-{2 x 150 + (n — 1)(= 4)] = n(152 — 2n)

Had no worker dropped from work, total no.
of workers who would have worked all the n
days is 150 (n - 8)

n(152 - 2n)=150(n - 8) =>n=25

I=a+(n-1)dand
n
Sn:—'.‘ +
g (a \1)
Eliminating a, we get
8,= 2 (- @-1Dd+1 = 2 2=~ D}

d=-2,sum=-5

~5= % {2a+4(-2)} >a=3
Hence, the actual sum (when d = 2) is
%{2><_3+(5—1)x2}= %(6+8) =35

Given series 3.8 +6.11 +9.14 + 1217+ ...
First factors are 3, 6, 9, 12 whose n™ term is
3n and second factors are 8, 11, 14, 17
b=[8+@m-1)3]=(n+5)

Hence n® term of given series = 3n(3n +5).

Suppose that ZA = x°, then ZB =x+ 10°,
/ZC=x+20°and £D =x + 30°

So, we know that LA + /B + ZC+£D=2xn
Putting these values, we get

G°) + (x°+ 109+ (2 +20°%) + (x* +30°) = 360°
= x=175°

Hence, the angles of the quadrilateral are
75°, 85°, 95°, 105°.

a,b,c,areinAP=>2b=a+c

Al'so,l,l;la:einA.P.:3=l 1
T a b'c : b a ¢
s —a—+—::>a candb =q"

a+c ac

2 %2

20.

21.

22+

23.

24.

. 25.

37

Let S, and S', be the sum of # terms of two A.P.'s
and t;; and t'; be the respective 11" terms, then

g %[2a+(n—1)d]

- _ 7n+l
S0 D2t @-1d] a2
(n 1) ;
. d 741
a'+¥ g 40427

Now putn =21,
a+10d t, 148 4

a+lod” t,, 111 3

we get

Required number n is the number of terms in
the series 105+ 112+ 119+ .... + 994
994 = n™ term of the above A.P.
994=105+(n—-1)x7
- 994-98 |
7
n= 128

_The given numbers are in A.P.

2 loge (3" +2)=logs (4.3° - 1) +1
= 2log 2(31 F+2)=log: (4.3~ 1)+ logs 3

= %logg ('™ +2)=logs[3(4.3° - 1)]

=3 +2=343-1)

=3 4+ 2=12p-3 wherey=3"
y

=12 -5y-3=0

1 3 -1 3
=—or— =3=— or3=-
Y=3 %% 3 0Ty

x= 10g3(%) =>x=1-logd
Asweknow T, =S, S,,.,
= (211 + 5n) — {2(11 1+ S5a-1)}

=20 +5n-2n°+4n-2-5n+5
=4n+3

Here, T,=3n— 1, puttingn=1,2, 3,4, 5 we
get first five terms, 2, 5, 8, 11, 14
Hence, sumis 2 +5+ 8+ 11 +14=40.

According to the given condition
E[lo+ 14 x d] =390 =d=3

Hence, middle term i.c., 8"' term is given by '
" 5+7x3=26
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26.

Z27.

28.

29.

30.

31,

32

a4 _a+b

a*+b* 2

= 2" _ab” + b —ba" =0
=(@-b)(@-bv)=0

n 0
Ifa"—b"=0. Then’(i’-J =1 =[5]
b b

Hence,n=0

The sum of n arithmetic mean between a and b

=%@+w

The resulting progression will have n + 2
terms with 2 as the first term and 38 as the last
term.

Therefore, the sum of the progression

242 ag
- 20(n +2)
By hypothesis, 20(n + 2) = 200
—>n=8
As, log 2, log(2" - 1) and log(2" + 3) are in
AP. |
Therefore,
2log(2°~1)=log2+ log(z" +3)
2" -42"~-5=0 -
=>02"-592"+1)=0

As 2" cannot be negative, hence 2" -5 =0
=2"=50rn=1log,5 -

Let the three numbersbea—d, a,a+d

Wegeta—d+a+a+d=15
=a=5
and (a—d)*+a’+ (a+d)y’ =83

—a’+d -2ad+a’+a’ +d +2ad =83
=2@*+d)+a%=83

Puttinga=35 .

=2(25+d*) +25=83

=2d>=8

=>d=2

Thus, numbers are 3, 5, 7.

Trick : '

Since 3+ 5+7=15and 32+ 5%+ 72 =83

(at2b-c)(2b+c—a)(cta-b)
=(ata+c—c)atc+c—a)2b-b)
= 4abc :

(a,b,carein AP, .. 2b=a+¢).

t3=4:>ar2=4

axarxafxaraxar4=(ar2)5%45

s

Olh wlbh Olh N

33.

34.
35.

36.

] I

e |

39.

40.

10(10“ —1)

38

t;=ar'"! = ar = 36 and t; = ar®"’ =ar=972
Solving,a=4 andr=3

ts=ar = 4(3)" = 8748
ab® = a(ac) and cb” = c(ac)
ab® — cb? = a’c — ac?
=a (b’ +c’)=c(@’ +b’)
t,=ar landr=2
th=a(2)"" ! = ty=a(2)

1

2 =128 = a=i20_1
() 27256 2

Sp=4+44+444 +.. ... to n terms

[(10 1)+(102 -1)+ (10 ~1) .o (10" -1)

{(10+102 +10° +,.,.+10“)-—(1+1+l‘+ ...... nﬁmes)}

10=1

" Given series is a G.P. with a=v2 andr=4/3

V2((4B)" 1)
V3-1

V2043-1) 3+l

V3-1 \/§+1

=121J6+ 12142
=121 (J/6+2)

The common ratto ofthe GP.isx*™*
8% term = x2 = x~ (x" ¥ 4)7
= Tn=28

=>n=4

Sip =
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41.

42.

ty=24 and to = 768

y=ar >ar=24

and ty = ar® = ar® = 768

Solving,a=3andr=2>1
al:r”’—l] '3[2“’—11

I T

=3(" 1)

)+ FxR) |
+(+x+2+ LA

l-x 1-x% 1-x° )
= + + e
l-x 1-x 1-x 1-x
| |

------

- =——[t1+1+....ntimcs) :
=x

43,

44,

45.

R S S |
L |in_x(l—x“)j|
1-x o 1—x
_ . n __x(l—xn)
l-x  (1-x)?

a+ar'=—4ﬁndar4=4ar2:.>r2=4.:>r=i'2_
S 4
Substituting r=* 2, we geta = ?anda=4

-4 -8 -16
3

Required G.P. is —, —, —, ...
equ ey

or4,-8,16,-32, ...
Let the terms of given G.P, be B ,a,ar
T

then préduct = B axar=1000
I

r

2 a+6,ar+7arein AP.

2a+6)==+ar+7
r

25 = 2 +10r
2 =51 +2=0
QRr-1DE-2)=0
P, L

2

Hence, the G.Pis 5, 10, 20,.... or 20, 10, 5....
(A

r=-=+=—;lastterm=c¢
1. a

o o ar’ —
= dar == — =cC.
_ T

=ar=cr

I-r  1-r 1-r b

47. 2345 =2.3 +0.045 + 0.00045 +....
23 45 45
=y + F....
10 1000 100000
From 2™ term onwards, the terms are in G.P. -
A5
a _ 1000 _ 1
l-r 1 F73
100
3 JAE s
10 22 55
Alternate Method:
345-3 342 129

=g 2 e o
990. 55

S0 =

2345 =2+

48, Letthe G.P.bea+ar+a’+ .., |1 <1,

thenar=2 and —— =8

_ I-r
arl=) _ 2
| 8
1 _
=r=—anda=4
2
49, [l— l] + [l#—l—) + (l—lJ s o
2 4 8
Sa= —[l+l+l+....uptontermsj
A2 4 8
I 1{1}
2 2= 1
=n l : Zh—(l—.z—n)
- }
) )
=n-—1+2"
1 2 1 - 2
50 7‘}';‘2—‘*“7—3“‘?4' uptoco
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51.

8,

53.

54.

53.

A=1+r+r"+r7+ .
A=1+[F+P2 4+ + ... 0]
We know that sum of infinite G.P. is

Se= ——(-1<r<1)
1-r

Therefore, A = 1 +[l 2 z}

:>A=1—r +T A ].
11" 1-r*
As A
; 1
Henca,r=[—_]‘
GM=b=+ya _
1 N 11 . 1
b-a b-c  Jac-a +ac-c
1
+
[f f] JE[f J_]
v 11
[Vi-va] ~ WVe—da] T b
8, g1, &, bare in GP. = 8L = &2 Y
: a g, g,
L Y VLGN W,
a gl g B . £ g,
2 2
BLyBoptp
g 8
Let AR? ' =a,
ARY'=b,
AR!—IZC
So

a™ b P P9 = (ARP ) (ARTY)P (AR
= A@T1pip-0 pEopr-atrigr-pg-ripipr-ig-phy)

AR

1 -1
Wehavex Za == o gl

l1-a x

y=2bn=T:>b=fy_

Z—Za“b“ = —ab=2_-

x-1 y—1=Z 1
x y Z

= Xytz=2zZX + yZ -

40

57. Let the 9 terms of a G.P. be

= i,az,a,aar ar’, ar’, ar'

e’ r

Given, fifth terma=2

Hence, product of 9 terms 1s .':19 =(2)° =512

58.  Given that 2 1) 255 (- 1> 1) o)
—

ar*’ =128 ....(11)

and common ratior=2 ....(1ii)

From (i), (11) and (iii), we get

a(2)*' =128 C(iy)
422" -0 | '

=255 ° )

Dividing (v) by (iv), we get

=1 255
2 128

-2 .

128

pro2n=2"

=n=8

Putting n = 8 in equation (iv),

wegeta2’ =128=2"ora=1

59. Wehave

© l+a+at+....+a=(1+a)l +a2)1 +a%
G- ax+l)—(l+a}(1+a)+(1+a)
(1-a)

= (1 -a"")=(1-a)1 +a)(1 +a’)(1 +a%
=(1-a)=(-4d
=x+1=8§8
=>x=17
60. a;=3,a,=96
=>a11""1=
=y =32
a,(r 1)
r—1

=189

Now, S, =

3(32}— 1)
r-—1 o _
Hence,r=2andn= 6 o o
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61.

62.

63.

65.

67.

. Now, S, =

a=7andar" =448
a(r" 1)

= 889 -
r—-1 :
n-l. ; _ L E
rr-a) _oeq ., HMB-T_ oo
r-1- r—1
=r=2
Asgiven,G=\/'E
1 1 _ 1 1

+ . -
G’'-x G-y w-x w-y

1 { 1 1}. 1 1
W = x y|] xw G

a=3,r=3 .
GM. =333 ... 3mie
- ; a@) YW e
- (314- +3'|11)U1:L=(3 2 J =3 2
'41."3 41!9 41;“27 . ®
: S — 4lf3+lf9+ 127......0
:’ﬁ) 13
= § =412 428
= § =412
=>5=2
Infinite series 9 — 3 + 1— % +....0is2
GP.witha=9,r= %1
a 9 oOx3 27

Sm= = - = =
1-r (1) 4 4

14| =

. 3

5=% 5 5=y or=1-=
-r : : 5

Aslr.|<1 16, 1-Z| <1

S1<1-2<1
5

S5<5-x<5
-10<-—x<0
10>x>0
0<x<10

a,b,c are in H.P. = l, l, are in A.P.
_ a b :
a—

ol ol=

-1
b a ¢ b b—c:.

68.

69.

70.

7L

72.

41

2ab c 2b c
= and —

a+b a a+b b a+b

c.,c 2b 5 2a

a b a+b a+b

=2

1 1 a+b a+b
H-a H-b ab-a° ab-b

Xl
1 1

a b

2ab H 2b

e P =_ s ¢
a+b a _a+b
H+a = 3b+a

H-a- b-a :
H+b=3a+b _ da+b
H-b a-b b-a
H+a i H+b 2b-2a

H-a H-b b-a

H

Similarly,

=2

7" term of comesponding A P. is % and 8%
; 1
term will be -

~a+6d=Landa+7d= L
- g 7

: 1 -1
Solving these, td= —and a= —
oving mese, we ge . 56 56
Therefore, 15™ term of this A.P.
56 3 . 56

Hence, the required 15 term of the H.P. is
56 S

E.
nl
2[1-1%#] 2’
HM. = = =g
a i a 2a
l-ab 1+ab
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73.

74.

75.

76.

‘a, b, care in HP.

_ 2ac
a+c
Alsob, ¢, d are in H.P. :G—E
b+d
: - 4abcd
Multiplyin b =——m—
pyng e ek, be = b+ d)

ab+bc+cd+ad=4ad
= ab+bc+cd=3ad

Let the numbers be a and b, then

4= 2ab At b= ab
a+b
a;b and G = VJab

~Also, 2A + G? =27

a+b+ab=27=>% +ab=27= ab=18

-andhencea+b=9.

Only option A satisfies this condition.
Suppose that x to be added then numbers 13, 15,

19 so that new numbers x + 13, 15 + x, 19 + x

will be in H.P.
2(x+13)(19+x)
x+13+x+19
= 3%+ 31x + 240 = x* + 32x + 247
=>x=-7
Let a be the ﬁrst term and d be the common
difference of the corresponding A.P.

= (15+x)=

p"term of AP (T)=a+(p—1)d -

1 :
== e (i)
q
q termof AP.(Ty)=a+(g~-1d
== ...
From (i) — (11),(p q)d= ——i#—p.—“e—i
P P9
=>d= P4
Pq
From (1),

1 1

A — D= s

_ Pq q Pq
T,,=a+(pq-1)d.

1 I
=P ~1—ml
Pq pq

Therefore, pq ™ torm is 1.

i

78.

79.

- 80.

81.

82.

42

’ 1ogx, log_x,logx are in P,
loga logb logc '

loga logh logc

logx logx logx

Here

are In AP,

= log.a, log. b, log, ¢ are in A.P.
—a,b,carein G.P.
We know that A>G>H

Where A is arithmetic mean, G is geometric
mean and H is harmonic mean, then A > G

1 i
Clearly,x =——,yp =
BT A 1=b

Since a, b, c are in-A.P.
—1-—a,1-b,1—carealsoin AP.
i 1 1

1
BT
1

X, ¥,z are in H.P.

As given, 2b=a+ ¢ = 3* =3""

or (3%*=33°1.¢3% 3" 3°arein G.P.

&vmthtil\—{—lg
GM. 13
2ab '
a+b _12 a+b _13
Jab 13 2Jab 12
_(atb)+2/ab _ 13+12_ 25
T @+b)-2ad 1B3-12 1
_Na+vb_5
“Ja-vb 1

J_+J_)+(J_ J_) .5-+1
T (atdb)-(Ja—vb) 5-1

2\/__3
2[ 4
(a)lfi 6
:} i —_ —
b 4
=a:b=9:4

Given that %=% ora=9%b

Here, H= e and G =+ab
a+b .
2 i
= 2ab oh 2.9b" 3b=3.
a+b 10b 5

Hence, G: H=5:3

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



83. a b,carein AP. = 2b= rakgo,.
Now, -
(101»*10)2 i (Ioarl*l(). locrl'lﬁ)
= 10710 = gm0
= 2(bx +10) = ax +cx +20, % x
=2b=a+cie. ab,carein AP.
Hence, these are in G.P. »x
Alternate Method :
As we know if a, b, ¢ are in AP, then x*™"

XM %™ are in G.P. for every n and 1.

8. - a,b,careinG.P. :;-bz—ac.....(l)
. Letax-—_—'by=cz:k | .
ﬁa:klﬁr b""*'k”y, C'=k“z
Putting these values in (i),
14 2 11
K= k“"k”z-k"zle,—-—z—+—
_ y x z

-!’- are in A.P. orx,y,z are in H.P.
'z

85. —-—-1
T

=(b- a)x='(c~b)x
=>b-a)=(C-b)¥»x,x#0
el gkl ool G P wx#0

86. LetS,=1+2x+3x7+4’+ .+ L. (i)
xSy=x+27+3+ .....+m” .. (ii)
Subtracting (ii) from (1), we get
(1-x) So=1+x+x*+x+.....1o n terms —nx"

_ (l—x")_nxn
_ 1-x
(1-x")—nx"(1-x)
:> —
T
_ 1-(@+Dx* + ™"
(1-xy
87. LetS=1+22+3.22+42"+....+100.2”
28=12+222+3.2%+....+1002'°

S-— 2s—1+(12«|-122+123 .
.. upto 99 terms) — 1002'%

_2_(2;”__2 +100.21%

S

=—1-2%+2+1002!%
=]1+4+99 x 2100

88. | Given series, let
2 3 4 n
S, =l4+—+5+a+unt

5 & X

89.

91.

92.

-93.

43

1 1 2 3 n
T it )
5° 5 §°5 5
Subtracting,

n
- +.......tuptonterms ——

25 4n+35
DY, = s
16 16x5°

. . o=l . _ I 2
Given fraction —; 12(12+ 1) (2 %12 +1)

2 ;

_12x13 6 _ 234

4 5 25

1 1 1
+ +
1x2 3x4 5x6

)

veee OO

- =log2

= Zn:(4r—'3)(4r—1)

r=1

= zn:(usf2 - 1~6r.+ 3)
r=1

_ 16n(n+1)(2n+1)
B 6

: [16:11'—7]
=1

nm+1) . . n(n+1)(2n+1)
2 s M2 6

e ({22)

16n(n+1) g

S:-z

. n’ (n+l)2 8n(n+1)
- For, S3(1 +8S)) = 1 1+ 2- :

B [n(n+l)(2n+ 1)}1{ ]

6
=95§-
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: 1
94, Letty=
th= e
1. 1101
[ 1 1.1 1 1 ][ 1]
=|[l+=+—F—=F+—+—+.. |- |1+—=
it 2t 3t 41 5! 1!
=e~-(1+1)
=e—2
3,43 3 .2
95. tr=l +2 +...2.+r g o
(r+1) 4
n nr2 1 3
Sa= Yt =Y — =
_ln(n+1)(2n+1)
4 - B |
. _n(n+1)(2n+1)
o, o 24

9. 1P+3¥+5+...,+21°
=(P+22+3*+4%+ .. +21% -
—(2+4+6 +..... 1207

21 10
=Zr3—82r3
i S = ;
_ e+’ 8x10%0+1?
4 4
=29161
e r(r+1) ]
243+ tE 2 r+
7. t=- - -
* % r r 2z
n. I 1. 1/l n o n’ ‘
Sa=3t, = 511=1[Zr+21:|
“r=t ;=l 2 2 =1 r=t )
am+1) T
= —| ———+
B 2[ 2 n].
= Ltran
4"
_n{n+3)
4

-1—(B+—l-)—1 - 2
20 e  _ (e=D)
l[e__l)' (e-1)(e+])
2 el " . e

98. Given ratio =

9y,

100.

101.

102.

103.

104.

44

We have 2 +'\f§ + \fﬁ +'\/f§ Foiaii
=142 +22 +342 +42 +.....

= ﬁ[l +2+3+4+ ... upto 24 terms] |
24x25

='2x

=3002

LetS=2+4+7+11+4+16+....+t,
S=24+4+T7+11+16+ ...ty +t,
Subtracting, we get

0=2+{243+4+ ... F(th—toi)} — 1t

=t,=1+{1+2+3+4+ ... upton terms)
=>=1+ %n(nﬂ)

=2+n2+n:n2+n+2
3 ‘ 2 |
LetS=i-2-3i+4+5i+....+100i'%
= S=i+28+33 +4i*+5°+ ... +100i'®

=S =i+ 21 +3i' +4i° +...+ 99i'™ +100i'"

S—iS=[i+if++i'+....+i'% - 100i""
= S(1-i)=0-100i"" =—100i

's=__—-1-991=—50i(1+i)=—50(i—1)
=1
=50(1 -1)
Were. 1= L — r=1,2,...n
: r{r+1)
11
"r o1+l

n+l n+l
1 L1 b, _y.tal do
21 3t 41 51 77 o2 3t T

which is the expansion of ¢

xz( X x* JC]
F=(l-x)+=—|1-=|+— [1-=|+...
R T 3] 4 [ 4

REPET A NI
2! 3) 4! 5

2 4 .6
=4+ —+ —+
3t st 7!
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105.

106.

107.

108.

109.

In® = 330+ In =
- n(n+1)(2n+1) ~330+ n(n+1)
- n(n+l)[2n+1_l:| %90
2 3
- n(n+l)‘2(n—l) ~ 330
5 3
= n(n+ 1)}n—-1)=990
=n=10

S,=n —| =n-——
ey
3
i | _
i =n——(1-3"
[ =1 2( )
ST .
=n+ —-3"-1)

2

' w_[n@+DT  [a@+DT
>0)-50) [ 2 ][ 2 ]1

n=l n=l

[20;-:21} [105:11]
:> p—
2 2

= 44100 — 3025

= 41075

The series is '
3+(2+5)+(2+5+8)+(?.+5+8+11_)+
1! 2! 3! 41
Hence, T, _(2+5+8+..... nterms)

n!

121[2.2+ (n—1)3]

n!
_n(3n+1)
" 2(n)!
Here T, = LE L EE SO
I1+3+5+......uptonterms
_ - _1o'@+)

‘pr@-na * n’

b2
=—m*+2n+1)
4(11 n+ 1)

45

9 Competitive Thinking

&

Given that, t,=a+(p—-1d=q ....{1)

andty=a+(q-Dd=p = ...
: o (p-9)

F and (ii), td=— = =

rom (i) (i1), we ge o

Putting the value of d in equation (i), we get
a=p+q-—1

t=a+(@-Dd=(p+q-1)+{T—1)-1)

=ptq-r -
We have, tan n0 = tan m6
= n 6 =Nn + (m0)

=>0= & , putting N=1,23...... , we get
n

ienen which are in A.P.

Since, common difference, d = i y
n-m

Given series 63 + 65+ 67 +69+ ..... .... (1)

8RS + 10+ 17+24 +..... RRRY 1))

Now' from (i), m™ term = (2m + 61) and
m™ term of (ii) series = (7m — 4)

According to the given condition,
Tm—-4=2m+61

=>5m=65 =>m=13

Given series 27+9+5~§- +3—§— C
»2’?+£+—+£+ ..... fol $

3 2t T 2n—1

27

Hence, n term of given series t, =
27 _27_ 10

S 29~ 17 17
Ifa,b,carein AP, then2b=a-+c¢

2n~1

So. (az—c)2 - (a-&;)2
L {(a ;_0] _ac}
4(a—c)
" [a? +¢ + 2ac — dac]
_ 4a-c)
 (a-o)

Trick: Put a ="1, b = 2, ¢ = 3, then the

required value is % =4
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10.

log;2, logs(2" ~ 5) and log;{'é’—%) are in

AP.
= 2ogs(2" - 5) = logs [(2)(2’ - %)]

= (-5 =2"""1—7
=2%-122+32=0

=x=23
But x = 2 does not hold, hence x =3
Required ratio is e e

99 9

According to the given condition,

p {at(p —1d} =q {at(q-1)d}
=ap-q+@E -q¢)d+(q-p)d=0
=>@P-9{at+tq-Dd}=0
=at+(p+tq-1)d=0 ..[p=q]

g =0

_ 2n+3
6n+5

S
We have ——

02
n
6n+5

gtzaz +@=1d,]

h n-1
2["' *(T]“'] 2n+3
2[:12 +[ﬂ}i2 il 6n+
2
n-1
a’*(T]d‘ _ 2n+3

[n—l) "~ 6n+5
a, + —2— dz

Put n = 25 then +124, | 225)+3
a,+12d, 6(25)+5
t 155

tn= a+(m—1)d=— and
n
o

th=a+Mm-1)d=—
m
: o TSN |
On solving, a= — and d= —
mn mn
ton = a+(mn—1)d —-—l—+(
mn

__1)__=

11.

12;

F2

14,

Series, 2 +5+8+11+.....

a=2,d = 3 and let number of terms be n,

then sum of A.P. = % {2a+(n-1)d}

= 60100 = %{2X2+(n—1)3}

= 120200 =n(3n + 1)

= 30 +n- 120200=0
= (n—-200)(3n+601)=0
Hence, n = 200

The series .of all natural numbers is
2.6.9. 32 wown 99

Heren= %9— =33,a=3,d=3

S33 -_-2{2)(3'*‘(33'—1)3}

= E>< 102
2

=33 x 51
= 1683

Acording to the given condition,

> {2+ @-1d} = {2+ (m-1)d)

= 2a(m ~n) + d(m? —m —n?+n)=0
= (m-n){2a+d(m+n-1)} =0

=2a+(m+n-1)d=0 ..[~m#n]

s = m;“‘{2a+(m+n—1)d}

m+n

{0}
' =0

Asgiven a;—a; =a; —a;= ..

46

. =ag—ap =d

Where d is the common difference of the

given A.P.
Alsoa,=a; +(n—-1)d
Then by ratlonaltsmg each term,

\/‘\/—J'J;J“J*

o e

L ay-a,

=E(@_Jg+¢g-@+ ----- +~/ﬂT
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15.

16.

18.

_ 1] (m-Dd | _
o+ | Vot
Given that S, = nA +n’B

Putingn=1,2,3, ...... we get
Si=A+B,$,=2A+4B,S;=3A+9B

Therefore, -

T] =S[ =A+B, )

T:=5:-S,=A+ 3B,

T3 =S3_S2=A+5B,

Hence, the sequence is

(A +B), (A +3B), (A +5B)....... :
Here, a = A + B and common 'di_f’ference
d=2B

It is not possible to express a + b + 4¢ 4d +e
in terms of a.

Let the number of sides of the polyg(m' be n.
Then the sum of interior angles of the polygon

= (fzn—4)3= (n'— n
Since, the angles arein AP.anda=120°d=5

therefore,

5 [2x120+(n—-1)5]=(n-2)180

=n’-25n+144=0
= n-9Nn-16)=0
=>n=9 16
But n = 16 gives,
T1(, =3+ 15d
- =120°+15.5°
= 195° which is impo?ssible, as interior

- angle cannot be greater than - 180°.
Hence,n=9.
-As given
d=a—a =a;— 8= ... =8y 8y
sin d {CosceC a; €oseC ay + ... + cosec a,
. ' © COSEC 8y
_ sinfa, —a,) " sin(a, —a,_;)
~sina,.sina, sina, ,sina,

= (cot a; — cot az) +(cota; —cotas)+ ...+

(cot ay, — cot an)
= cot a; —cota,

19.

20.

4

22,

23,

Ay, 8y, 83, ..... , 8y are in A.P. and common

difference=d-
Let S= i I 1
aa, a,a, a,d,
1{d d d }
= S=— + +.t
a3, 8,a, a, a,,
= Szl a] & al a’3 aZ don -+ a1::+] a’n
d alaZ 3233 an au+l
1{1 1 1 1 i 1
= S —— B
dla, a, a, a 4, Ay
= S=-I- _l_ 1 :l 8y — 3
d‘ a1 a’ru—l ' d aian+l
S= 1{ nd __n
d\aa,, ) aa,,

Trick: Check forn=2.

164 = (3m® + 5m) — {3(m — 1)* + 5(m — 1)}
=(3m’+5m) - 3m*+6m—-3-5m+5
=>164=6m+2 = m=27

2tan 'y = tan 'x + tan”'z

(2 )22
11—y 1—xz

2y X+z
1-y* 1-xz
But2y=x+2z [~ x,y,zaremAP]
1 yz—l —XZ
= =xz
X, y, zarebothin G.P.and AP,

X=y=2z

Let a—d, a, a + d be the roots of the cquatlon.
P 126+ 30— 28=0

Thcn,(a—d)+a+(a+d)=
(a—-da(a+d)=28
= 3a=12 and a(a®— d*) =28

12 and

- =>a=4and a(a® - d*) =28
=16-d=7 '

=d=+3 _ :
Let the first term be a and common difference
be d.
Given, B g, _ﬁ
& +a; e q’
pa+d[1+2+ -+—(p D] p
qa+d[l+2+ +(q- 1)] q°
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24.

B

=>d=— =

' P
@ea-b, ¢ q-1 q
pL ] g d ] 2 =
q 5 a ( 5 d
We have to find, 3 _ 4+5d
a, a-+20d

Put B2t o5 ang 4120
2 2
=p=11and = q=41
a+5d _ 11
a+20d 41
Here, a=%200,d=340
Saving in first two months =¥ 400

Remained saving = 200 + 240 + 280 + ...
upto n terms ' _

=>5[400+(n—1)401=11040_400

= 200n + 200’ — 20n = 10640
= 20n* + 180n — 10640 =0
=n’+9n-532=0

=>Mm+28)(n-19)=0

=>n=19
Number of months =19+ 2 =21

1 1 - 1
4.

SISZ st:i Slouswl 6
l[sz "Sl + S3 _Sz _}_'-“'_‘_'Smi "Sloo ] :l
d| S5, S,S, Si00101 6
...['.' S:—8 =S3—Szx ave ﬁd]
11 1 1 1 1 1 ] 1
= | - — ==
_Sl S, S, §, S0 S| 6

d
11 1] 1 1fr 1 1

=A== |=c
d|ls, S, | 6 d|s, s+100d| 6
1] 100d 1 |

ﬁ Tl e —————————————————— —

d| S,(S,+100d) | 6

= §,.(S; + 100d) = 600 ...i)

Given, S; + Sip: =50

= S; +(8; + 100d) = 50 = 28, + 100d = 50

=S, =25-50d ()

Putting (ii) in (i), we get .

(25 — 50d).(25 + 50d) = 600

= 625 = 2500 &® = 600 .

| 1

d=t—
100 10

26.

27.

28.

29.

48

[S1 = S101] = ISt = (S: + 100d)|

=}~100d| = 100 |d| conc[ Pyl = x| yI]
1S1 — S101] = 10 L[ d=x1/10]
Since, a; = 0 |

dz =d, ds =2d,...

a, a, a 1 1 1
[-i+—“—+...+ & ]—a2£—-—+-—+...+
a, a, ., a, a, a,.,

(2.2 o)
d 2d (n—2)d

2 3 n—~l] ( 11 i )
—+—+..+ —| 14—+ +—
[l 2 n—2 2 3 n-3

%[(1+1)+[1+ )* *(:—_;)] |

3 7 .n-3
n—1 : 1
(@-3+ ——=@-+1+—
1
3 2+—

| Since, a, 9, 3a— band3a+baremAP

9_a—(3a+h)-(3a b)

=>%-a=2b=a+2b=9 ...(1).

Also,9-a=(3a-b)-9 :
=4a-b=18 ...(ii)

Eliminating b from (1) and [u) we gct
4a—-18=(9-a)2

—=82-36=9-a=>9%=45=>a=5
So, first 2 terms of the A.P. are 5 and 9
So,a=5,d=4
2011" term = a +2010d

: =5+2010 x 4=8045
The sequence can be written as- log a,
(2loga—logh), (3loga—2logh), .... which
are in AP. having common difference as

loga—logh.
According to the given condition,
4500 = 150 x 10
e {148 + 146 + ... upto n ferins }

= 1500 + — {296 +@-1)(=2)}
= n®—149n + 3000 0 =(n—24)(n—125) =0
=>n=24 L n#125]
So, total time taken = 10 + 24 = 34 min.

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



30.

31.

32.

33.

34.

35.

. Here, a

12, 19, ..., 96 is the series of numbers‘which
are of two digits and leave rémainder 5 when
divided by 7.

=12,d=7

Last term = 96

96 = 12+(n— N7=n=13

slg——[2(1z)+(13 1)7] =702

Let the first term be a and common difference

be d.

The last 3 terms are T3, T2; and T;.
According to the given condition,

Ty + T + Tas =261

= (a+20d) + (a+21d) + (a + 22d) = 261
= 3a +63d =261 ...()

. Also, sum of 3 middle terms = 141

> T +Tpt+Ti3=141

= (a+10d) + (a+ 11d) + (a + 12d) = 141
= 3a+33d=141 ...(i1)
Solving (i) and (ii), we geta=3

S;=aytastagtagt+....+tae
S;=ay+taztasta+....tay .

Si— Sz—(az-3|)+(a4 a3) +... + (aj00 — ag)
=d+d+..+d=50d=>d= ___515‘032

According to the given condition,
100 (a +99d) = 50(a + 49d)
=>2a+ 198d=a+49d

- =>at+149d=0

Tlsg'z a+t 149d=0

 Let first term of GP.~ A and

common ratio = r
We know that n term ofG P.= Ar*!

NOW& a= Al'st']“—b Al'aIldtw—c Al'ql

Relation b® = ac is true because

b? = (Ar® = A%r'? and ac = (AP)(Ar) = A%
Alternate m’ethod : As we know, if p, g, rin
AP then p®, q®, r™terms of a G.P. are always
n%GP therefore, a, b, cwxllbemGP Le.
b

Given that x, 2x + 2, 3x+3arcmGP'.
Therefore,

(_2.x+2) =x(3x+3)

> +5x+4=0

=S x+4)x+1)=0

>x+-1,-4

36.

£y 4

38

39.

.‘Sn

49

Now, first term: a = x
and second term: ar = 2(x + 1)

= 2(x+1)
X
3
thcn4"‘term=ar3=x 2(x+1)}
X
= % (x+ 1)3

Putting, x = —4 s
' 8 .. 27 _

We get, t;= —(-3)’= - =— =-135

eget, ty 16( ) 2 :

"x,y,zarein G.P,, tliényz*—“-xz

Nowa' =b'=c¢"=
=xlog.a= ylogeb zlogec logem
= x =log, m, y = logy m, z=log, m

~ Againasx,y,zare in G.P,, so Y e
_ . g
log,m _log . m -
log,m log,m
= logya=log.b
L 1 _
ts = al'4 = 5 "‘(1)
16
dty=ar’= . (i)
mABTET 24 )
Solving () and (i), we get= > anda= -
B PP 1
Now 4™ term = ar’ wucy =

Let first term and common ratio. of G.P. are

respectively a and r, then lmder condition,

L=t Tty .

=ar ' =ar"? +a™” :

:>a1;:—1 l -—l+arn-1 =2

:>I=—1-+l |

E P

=P-r=-1=0 .

l_:liJ 1+4 _1++5

Taking only (+) sign (=2 1> 1)

. n™term of series = ar"“ & a(?:)”‘1 ;s
P =486..0)
andsumofntermﬂofsenes s L
ap 11) 78 (> 1) ...... .. Gi):
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40.

41.

42.

43,

45.

From (i), 3(33 J =486 or a. 3"::; « 486

- . =1458
From (ii), a.3" —a=728 x 2
ora.3"—a=1456
1458 —a=1456
=a=2

Let Gy, Gy, Gs, G4, Gs be the G.M.’s are .

inserted between 486 and E So total terms

are 7.

f e
2 ] 1
2 4860 =>r=-
S
Hence, 4™ GM. will be, ts=ar®*
L.
= 486 (=
( - )
_ = 6.
Smce n™+ 1 divides 1 +n+n’+...... +n'¥

Pt R . -
: is an integer

Therefore,

1~n'
5 X

- 1-n n" +

64 64

i (1-n")1+n™)

T (-n)@” +1)

is an integer

* is an integer, when largest m = 64.

003g o B34-2_ 232

990 990
3+30+3a’+30 +...... oos%
1 45
=3I —|=—=28=15l-a)=a=—
|:1—0J '8 =3 15
Since the series are in G.P., therefore
xwiaﬂd, 1 -
s 1B
i= Eoh o R
x y
1+ab+a’b*+.....0
_ 1 s | . oxy
1-ab l_x-—ly.—l x+y-1
ox oy
0‘455 _ 423—-4 _ 419
990 990 -

46.

47.

48.

49.

50

y=x-——xz+x3——x4+ ceene OO
Then xy = x* — x° +xt- .o
Adding,y +xy=x+0+0....+0
=% X—Xy =y
= X1 -p)=y
=t

1-y
Alternate method:

NN SN
¥ 1—(~x) F l1+x

y+yx x:x? &

1-y

a
We have — =x
-r
a a a
and .= : =y
l-r 1+r

a_ _ . x(1—r)
141 l1+r

X _l+r

1~ _
- — ﬁ S
1+ oy l-r

B
2

2
:>-’5-(1—r)=1+r
v 2

2 2
y r[lﬁ_] 1+ ®
y ¥y

-y
x4y

= TIr=

Let £ be the common ratio of the G.P. Then
a a
S e O :> r= 1 HEL
I-r S
Now S, = Sum of n terms

' =a[lrJ (l—r“)
; I-r -

()

10.14189189189....

=0.14 + 0.00189 + 0.00000189 + _.....
-1 s —15-+—1§+ ]
100 10° 10 .

1

=7 i1g9| 10" _

)
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50.

51.

52,

53,

3

P F 189 15 0 |

0 10° 999

7 189 7 7
= e = et

50 999x100 50 3700
_7,_ 1 _2

50 25x148 148
Alternate Method:
0.14189

_ 1418914 _ 14175 _ 21
99900 99900 148

Clearly it is a infinite G.P. whose common
ratio is 0.24.

Sa= 2= 2P 6474
l-r 1-0.24
Series 3 + 33 + 333 + ...t D tErms

Given series can be written as,
=%[9 +99 + 999 +.....+ n terms]

%[(10—1)+(102—1)+(1-03—1) :
+ .... + n terms]

l[10+102 .+10“]_—§[1+1+1

(8]

_ +....+n terms]
1 010 —1) ln

37 10-1 3
1 10“1“0_.
3 9 |
~1[10"" ~9n-10]
3 9 |

1
=—[10""-9n-10
27,[ | 1

n

ar __3:364 _
r—1
il SR _
B i O 7 7 o)
r—1
:"> 3x243—a 164
5
=a=1

Now, putting this in (i), n = 6

Let o 'and [3 be the roots of equation
X ~18x+9=0

GM. of o and B=JaP =9 =3 [--ap =9]

54,

35

-56.

N

58.

e

51

Here, li =4 and .ar = % A Dividihg these,

r(l—r)=%or 16r" - 16r+3=0
or (4r—3)dr—-1)=0

1 3
r=—1- Eancla =3,1 s0 (a,1)= [ —J,[l,—}.
4’4

4)\ 4
V241 1 1
V-1U\V2(2-p'27"

Common ratio of the series =

J_(JEH)

a ﬁ+1)/[ . 1 J
Sum_ [J_ 1 ﬁ(\ﬁﬂ)
_ (V24D V2(V2 4D
CW2-) (1++72)

=V2(2+1"

. 2
Common ratio (r) = —
x

2 5
Forsumtobe finiter< 1 =—<1

X
== <x
Y x> 2
i—cosa4 ' -1+-[-
Al .o
[-_-iz'z_ﬁ} |
l-r.
-:>cosa"'-—1—-— S'@
J2 4
3n
= o=—
4

Let alf:r - blfy — cUz
=a=K,b=¥K,c=K
Now, a, b, ¢ are in G.P.
=b*=ac

= k? =K K=Kk

= 2y=x+z

= X,.y, z are in AP,

;=L[09 Jeo_ 6 [3
3V37'10 10 (10 V5
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60.

61.

62.

63.

64.

The given serics is a G.P. with@w=i,1= Zj -
i(1-i'")
1+1
_i-G*")
1+1
_ia-n_
141
Let the G.P. be a, ar, -arz, ar,. ..., ar®®, ar”

ie, a = a, a, = ar, a3 = arz,
and asy =ar"

Sy =

a,—a, +a5—....+a,
a,—a, +a5—...+ag
_a-—ar’+ar'—..+ar"
" ar—ar +ar —..+ar”
a1 (—*)")
1)
ar(l—(—rz)”)
15(=
_1_3a_3a
r ar a,

(32) (32)/5(32)! ..o = (32)"F' %"

= o B
= (32)" Y =(32)*¢ =(32)
=2%=64

1 +sinx+sin’x+....uptoco =4+ 23

= ='4+2J§'

l—s.'m_x
=8 1'—sir1x=-—1—'
2(2++3)
oA+
2(2+/3)
B

= sinx= —

= x=

“"'ltﬁaw

X
3’

Let the first four terms be a, —ar, ar, —ar,
where r>0,a3>0 .
According to the given conditions,

a—ar=12 andar’ - ar =48.

By solving, we getr=2 (r>0)

So,a==12" -+ '

65.

66.

67.

68.

69.

Leta—d, a, a+ d be three numbers in A.P.

a+tdtata-d=15

=>a=5
a-d+1,a+4,a+d+19arein G.P.
=6-d,9,24+darein G.P.

81=(6-d) (24 +d)

= 81 =144 + 6d — 24d - &
=d+18d-63=0

d=3,-21

the numbers are 2, 5, 8 and 26, 5, -16.

According to the given condition,
a 4

TN U T 9“7
=2 —|== o r=l-—=—
4[]—r] 3 16 16

Let the G.P. be a, ar, ar’, ar’, ar’, ...
t, +ts=ar+ar' =216
t_‘,#ar3 1

te. ar 4

P =4=r=%2

Forr=2,
a2 +2%) =216
= a(18) =216
:>a=ﬂ-64= 12
- 18

Forr=-2,
a(-2 +2%=216
= a(14) =216

_ 216108

147

a=12
According to the given condition,
A2

1-r
=4 =a=4-4r
=4r=4-—a .
Only option (D) satisfies this condition.
Since, a, b, ¢ are'in G.P.
b*=ac . %
= log.b” = log.ac
= log.a — 2 log,b +log.c =0
Given, (log.a)x* — (2 loge b) x + log. ¢=0
Since, 1 satisfies this equation. ;
Therefore, 1 is one root and other root say .

1p= log, ¢
log, a
B=log.c

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448

52



70.

71.

72,

Series, 2, 2"—",'3-3-, -

T T

@)

|

2
123
2510

. willbe m AP,
1
Now, first term a = = and

common difference d =— o

So, 5&‘ term of the A.P.

. Sy 1
Tt )[ 10] 10

Hence, 5™ term in H.P. is 10.

Since a;, g, 835 «vveee.. a, are in H.P
_ 1 1 1 1 . .
Therefore —, —, —, .....— willbe in AP.
a; a; a4, a, .
L . 1 1 1 1 :
Which gives, — - —=— — — = ...
a, a a; a
1 1
R == d
a’l'l an—-l
g a, -3, _ .az—.-aa . '= a, ,—a, M
a4, 8,8, 4,48,

daja;, 2, — a3 = daza;

and a, | — 8y = dag_1a,
Adding these, we get

cd(ajay taxas +...... + a,_18y)
B (81 +a+....

tap)— (R +at+....tay)
=a — an : ()

- Also n" term of this A.P. is given by

1 1 -a
—_—=_——+{(n-1 d_.,_—n
a a, (n )di- a2, (n- 1)

Substituting this value of din (i)

(a3 + aas+....F ap-52p)

178,

o oag,(n-1)
(agap +agaz+ ... +a,18,) = alan(n_f 1)
Here, 5% term of the corresponding
AP . =a+4d=45 s aupidE)
and 11" term of the corresponding -

“AP.=a+10d = 6% R (1))
From (i) gnd (ii), we'geta=29,d =4

““Therefore, 16™ term of the corresponding A.P.

=a+15d=29+15x4=89

o
Hence, 16™ term of the H.P. is o

73.

74,

73,

76.

77.

78.

AM.=

53

Let roots be a, B then

: a
a[i=£=ll
. a |
CHM. = 20p _ 11x2 =._1_1
- o+p 10 5
We know that, x, = (n+1)ab
na+b

. 1 f8)
Sixth HM. i.e. %= %

(6 3+13J |

s
240 120
b“+I 2ab
Weh e
il a"+b° a+b

—, an+2 + ab11+l § balrﬂ s bn+2 __ 2an+1b +. 2bn+l
= a"!(a—b)=b"'(a-b)

("o (3]

Hence,n=-1 - _

Given that AM. =8 and GM. =5, if a, P are
roots of quadratic equation, then quadratic
equation 1§

x* (o +B) +ap=0
OFD i son =16

and GM. = J_5—5:>a|3-25

So the required quadratic equatlon willbe

¥—16x+25=0. "
2ac

abc areinHP. = b= —
a+c

By inspect_ion, we get (A) False (B) False
(C) False L

Given X1.X2.X3 .annnne Xn = 1
-+ AM.2G.M. | ;
X +x+x+..... + X J > '(xl’xz.xs ...... .f.,) n
=(1) -
=1

+x,,2n A o

x1+x2+x3+ . SRR
.. + x, can never be lessthann

x1tx;txs+ ..
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79.

80,
bl=ac

81.

B,

3.

Therefore, A, =

' AqgwenH 2rq
p+q

P q p+q p+q - p+q

Let three numbers a, b and ¢ in G.P., l:hcn

=2 logcb=logca+logecor
log.a+log,c

2
Thus, their logarithms are in A.P.

log,b=

andd=xz ... (ii)
Divide (ii) by (1), we get
x.z 4 2xz

= —Qr =4
xX+z 2 x4z

- Hence, x, 4, z will be in H.P..

Given that a, Ay, As, b are in A.P.
a+A A, +b
2

2, A2=
$A1+A2= %(a+b+A1 +A2)

= %(A,+A2)= —;-(a+b) or

A+tAy=atb

anda, Gy, Gy, bare in G.P.
Therefore, G; =aG,, G; =bG,
= G2G2 =abG,G, = G,G, =ab
A+A, a+b

GG, ab

Trick : Leta=1,b=2,

then A; +A,=1+2=3 .

and G;. G, =2x1=2

A £ &
A+A, 3 , which is given by (A).
GG, 2

Hence,

Given AM.=2(GM.) or %(a +b)=2+/ab

a+b 2
N |
a+b+2J—_ 2+1_3

= 4+b-odab 2T 1
(J;+J_)
~ WAy 1

84.

85.

86.

54

. \/;+\/5 \/_ 3_[J§+12
Tl 1. b (Bl
a 2+\/—

=2- _J_o'ab @2+3):2- J_)

x+y+z-15 if 9, x,y,z,aaremAP

Sum=9+15+ a--(9+a)

=>24+a=5(9+a) =48 +2a=45+5a

= 3a=3
=>a=
1 1 1 5 % 1
and —+—+—=—, if9,x,y, 2,2 are in HL.P
x y z 3 :
9 3 a 2 a
; i '
If x+y:y’y zaremH-.P.,then
2 2
x+ +z _
2[—2’”2—-] 2@+
y= —
xX+y y+z N
T 4—  —(x+2y+
5 5 2( y+2z)
_xy+xz+y +yz
x+2y+z
= xp+ 27 yz=xy taz+y +yz
=y =xz

Thus, x;, y, z will be in G.P.

We have HM. = Z4b and G.M. =J§ '

a+b
HM. 2ab,f( b) 4
0 —wé = —
GM. 5 5
e 2Jab _ i a+_b _ 2
(a+b) 5 2\F 4

:a+b+2\/a_= 5+4
at+b—2Jab 5-4

_(a+oy 9 _Vatvb_3
TWa by 1 Ja-b 1
(J'+J_)+(J_f 81
T Na+b)-(a-b) 3-1
2'\(_ 4 ay a2
3% 2 (b)—2_4

=a:b= 4 lorb:a=1:4
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87.

88.

89.

91.

P; =b sinP = Aab

 Sum of the roots of x* — 2ax + b* =0 1s 2a,

Therefore, A = AM. of the'rogts = a.
Product of the roots of x* — 2bx + a*
Therefore, G.M. of the roots is G=a

Thus, A=G

Let Py, P,, Psbe

altitudes from P, Q and R
P, = c sinQ = Abe,

P, =a sinR = Aca, /

[__ sinP _sinQ _sinR —?L}
e i

= P], P:, P; are in A.P.

= Abc, Aca, Aab are in A.P.

= bc, ca, abare in AP,

5, 06 A0 B0 o kP
a b ¢

111

-, —, —arein AP. -
c

“a b

a, b, ¢ are in H.P. i.e., sides of the triangle are

- in H.P.

Let, the distance of school from home = d

_and time taken are ¢ and 7.

tl e — ﬂﬂd t2= E
X y
Avg. velocity = ______Totalms'tance
Total time
2d

2 . i G e HM, of
x+y :

T

| xand y.

x,y, zare in G.P.

Hence, y* = xz

2logy=logx+logz
=2(ogy+1)=(1+logx)+(1+logz)
= 1+logx,1+logy,1+logzarein AP,
' 1 1

= s , are is H.P.
l+logx l+logy l+logz
_— 2z
Ifx,y,zare in HP,, theny =
xX+Z.

log.(x + z) + log.(x — 2y + z)
=log.{(x + z) (x — 2y + 2)}

- 1oge[(;+z)[x+z} jfzﬂ

=0isa®

92.

- 93.

95,

55

= log,[(j: + 7 —4xz)
= loge(x — z)°

=2 logx-z)

Since, b’, a°, ¢’ are in A.P.

N i

=(a-b)(a+tb)y=(c—2a)(c+a)
1.1 1 1
b+c a+b c+a b+c
1 1
a+b’b+c c+a

(a+b),(b+c),(c+a)'arcin'H.P‘

arein AP.

Since, H;, H, are two harmonic means

~between a and b.
11 11 mAP
a H H b
We know that 24 = a+band02~—ab
H, - a H,
Similarly, 2 x —1—-—l+i
H: - b B
On adding and solving we get,
N 1 11 1 1
Z-+— |- | —+— | ==+
H, H, H, H, a b
P 1

b2=ac

c 2a 2¢

'y a+b b+c

_ 2(ab+bc+2ca)

~ ab+ac+b’+be

_ _2(ab+bc+ 2ca)
(ab+ac+ac+bc)

=2 . [

= ac]

According to the given condition,
x+y
2.0
NE

ity _ P , (1)

2(Jo) 4

Nal
o

=
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96.

- 97.

98.

2 i

- 4y q
:>x2_+y2+2xy—4xy= p-q
4xy q
=) P 2q
4xy q

2 2 '
X—y P —q - .
— = eeea(1D)
2,/ q '
Dividing (ii) by (i), we get

¥y b . F _p+yp’-q"
=y Jpz—'q Yy p-yp' ¢

Smce, p, q, r are in G.P.

q=pr

Also, tan P, tan q, tan Lrarein AP
=tan ' p+tan” r=2tan" lq
=>pt+tr=2q

=>p,qrarein AP.

Here, p, q, r are both in A.P. and G.P,,
which is possible only, ifp=q=r.

Given numbets a and 2.
a+2

AM.= —= and GM. = V2a
According to the given condition,

AM.-GM.=1

:—3-_“'—1 = 2a

va=2J2a =a*=8%8a
—afa-8)=0
=a=0or8

Since, a#0

a=8

Let a and b be two numbers.
Sum of n A.M.’s =n x single A M.

=D A +A;=2% (a;bJ=a-+b

Product of n G.M.’s = (Single G.M.)"
= G1.G2 = (\’E)z= ab

= ,—1—,—-—,-1—areinAP
. a H H b .
1,1 _1.1_a+b

H H, a b ab

99.

100.

101.

-H1Hz _ GG,
H,+H, A, +A,
GG, s H, +H,
HH, A+A,

Given, a,b care in G.P.
= log, a, log,blog,caremAP

loga logb logc i e

‘logx’ logx’ logx
logx logx logx

— G —— are in H.P.
- loga logbh logc -

i.e., log, x, logy x, log. x are in H.P.
(v — x), 2(y — a), (y — ) are in H.P.
1 1 |
__—> > 2
y=x 2y-a) y-z .
1 1 1 1

arein AP,

= = = _
2(y—a) (y-x) (-z) 2y-a)

- y—x-2y+2a _ .
y-x T Wz
-x—-y+2a_ y+z-—2a
(y—x) (y=2)
(x-a)+(y-a)  (y—a)+(z—a)
(x-2)-(y-2) (y-a)-(z- a)
L G-y (o)
(y-a) (z-a) - _
= (x-a),(y-a),(z—a)arein G. P..
Given, a, b, c are in A'P. o
=2b=a+¢ =>b-c=a-b
Also, %, b’, ¢” are in HP.
1 11

2y-2a~-y+z

b a® ¢ b

az_bz : bZ._cZ ’
a’b’ b’c?

= (a~b) [¢*(a +b)—a’(b+)] =0
| [ B-09)=(a-

; :>a=borcza+czb.-azb-—a2q="0

= cfa+c’b-ab-ac=0
= ac(c - a) = b(a* - c?)

= ac=-b(c+a)

= —ac=b.2b

 =pi= —(3_)6'
2.

-%,b,careina,ﬁ.*“ |
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102. AM.2G.M.

103.

104.

105.

a,+a,+..+a,_, +2a,
n

L
2(a,.8,,...a,.,2a, )" 2(2c)"

o=1
Minimum value of

' 1
-+ 2y + 28, = n(2c)”
Let the positive numbers be a, and a,.
a, +a,

a;ta;+ ..

ai, A, 8, .......are in AP, then A =

AISO, az, G, a, .:...... AI€ in G.P.
G=\aa,

111

Let the two numbers be X,y

. x—y=48 (1)

X+y

and ———./xy =18

=x+y-2y=36

=48 +y+y—2./(48+ y)y =

= 12+ 2p= 2./p(48+ y)

= 144 + 47 + 48y = 4(48y + )7)
= 36+)" + 12y =48y + 37
=36y=36=>y=1
x=48+1=49

6 ....[From (1)]

Since, a, b, ¢ are in H.P.
2 1 1 2ac

2(abc) ‘
ab’c a+c) b(a+c)
_ b(a +c¢) 2ac

=b=—
a-+t+c

1 1

—_ are 1nHP
be’ ca ab

~ 106.

107, ——2

108.

109.

110.

=D

57

GM.of1,2,2%, 2%, ....,2°
Here, no. of terms = (n +1)

1

GM. = (1.2.23.2°...2%)=D

- \ i +1j U(#i+1)
— (20+]+2+...,+n)_(n+1)= 2 2 ..

Given, /ab= 10
2ab
a+h

:bab-IOOand =8

—=atb=25
a=3,b=20

P - 11?
=(1*~ 22)+(32 )+ .. +(92—10"-)+112
Now, a —b’=(a-b) (a+b)
12-22+32 -4+ ... +117
=(1-2)1+2)+(3 -4 (3+4)
+ o (9 -10) (9 + 10) + 11

=(=D[1+2+3+...+9+10]+11°

10><11

+11°=66 .

 8x+1
flddy=
{4x) 3

f(x), f(2x), f(dx) are in HL.P.
py = LX) ()
)= tor+ 1an)

.=$x=0 —

At x=0, terms are equai so only sclutmn is

x=

i
4
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111.

112,

"113.

114,

It is an arithmetico-geometric serfes’

. 1
S.= a dr S 2XE
“ 1-r (-1 1 1 v IT
-t -1
2 w2
=2+4
=6
s, d
l-r (1-r)°
Here, I,r= ,d=3
5
1
Ix—
11 1 16
s |1z
2 6 14
=1+ +-—-+ + .. to oo
bet S 377 F T
; 2,6 10 14
=(S- 1)—--—+32 33+§4-+ .to
2 6 10
) ===+ —+ —+
e -1]3 3> 3 3
Subtracting (ii) from (i), we get
2 2 4 4 4 -
=B===F =+ =+ —+ . 1O
3(, )3T
2
= 2s-p=2+3
3
3 3
——S D= 24+=
- 33
=>S—3
1, 1 1 1
—t—t—+
Lt 4 4 2003
(11 1 1
= 4| —t——F—F
34 45 56  (2005). (2006):|
1 1 1 1 1 1
=4| ==ttt
13 4 4 5 2005 -2006
:41__1._]
[3 2006 ]
_, 2003
'3(2006)
_ 4006
3009

1 1 1 1 e
115. —+—+—+—+....00= —
ot g T g0
1- 1.1 1 1 1
14+34+""2‘+ CD+-27[‘17 2—4 5;-%2:4‘@]
_=
90
0y 1 Wt S . . o
el L 16 90 90
i . 0= 1 '
1—4+34+*5-4— ?'l'....-i' |
_nt 1(=*)_15 _nt
90 16{ 90 90 96
116. ‘Heiet,= n(“2+ D
——(Zn +3n ) n(n+l)(n+2)
6
117. S, =1(11)+ 22! +3(3) + ..... + n(n!)
=2-DIND+G-DRH+ @ - 13N+

L H@n+1)-1] ()

=211 -1)+ (321 -2+ 43! -3)+
' Hm+ D! =@)]
=(@2! - 1)+ @321 -2+ (431 -3

+ ...+ [(n+ 1)n!)—(n!)]
=@+ -1

118, S§=3.6+4.7+ ..... upton ~ 2 terms
—(14+25+36+47+ uptontemas)—ldr
~2‘.n(n+3)— 14

- g(zn +12n® + 10n) — 14

_ (2113 +12n2+10ﬁ—84}
6 3

wheren=3,4,5 ...

Trick : S; =18, S, =46

Now put in options (n —-2)=121ie.n=34
Option (B) gives the values.

119. n(n+1)(n+2) n(n + 311 +2)-
=n’+3n*+2n
S.=E(n’) + Z(3n%) + Z(2n)

S, = [n(n+l)]ﬁ'l+ 3n(n+1)(2n+1)
2 6

;2nn+1)
2
S, = in(nﬂ No+2)(n+3) )
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120. ‘Sum of cubes of 'n’ natural number
o n? n.+1)2 ' "
e
_ 15*(16)
4
= 14,400

1-|2- 2 " :
So, n® term of series is given by

1+2+3 +

__ 1
121. Given series T &

n
—n(n+1)
- n
. B
2
122. Here, t,ofthe AP.1,2,3,....=n
and t, of the AP.3,5,7,....=2n+ 1
t, of given series = n(2n+1) =4n’ +4n° + n

Hence,
S= Zt'n
1
; 20 20 20
=4y n’ +4)’ 0" + 30
: 1 1 1

=4.1202.212+ 4.120.21.41 +-1-20.21
4 6 2

= 188090
_ (2n+1)
12%' b = n(n+1)(2n+1)
_ 6
n(n+1)
Sa = X(to)

uzs [__L:} '
n n+l

‘l .
[ n+1:]

6n
n+1

124.

125.

126.

1+3+7+.....+1

=2 142142 1+4...... +2° -1
=(2'+22-+ ...... +2"-n
=2"1_2_n

Wehave S=2+4+T+11+16+....+t,

Again, S=2+4+7+11+...... it + iy
Subtracting, we get

0=2+ 2+3+4+5+. .. Hta—tr1)} — 1

a2+ l(n—m D{(4+@-2)1}

|
—(n? +n+2
2( )

Now,

S=Z}tﬂ=%2(n2+n+2)

(Zn® + In +2Z1)

I

{ n(n+l)(2n’+1)+-;—u(n+1)l+2n}' |

L3
6

{(n+1)(2n+1+3)+12}

il

S B ;'5

((a+ D +2)+6)

(n*+3n+ 8)

Let n™ term of series is t,, then
S,=12+ 16+24+40+_....+tn
Again S,=12+16+24+ ...... +iy

‘On subtraction

0=(12+4+8+16+....
St=12+[4+8
+16+.,
42" -1)
2-1 -

+ upto n terms) —t,

12+ 2

iy

On puttingn=1,2,3 .....
t=22+8,5,=2°+8,t,=2"+8 ....etc
Sa=tithth+. .t |
=(2*+2° +2*+ ..... upto n terms)
+ (8 + 8 + 8+ .... upto n terms)

- 222" -) i

2-1
=4(2"- 1)+ 8n
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ik upto (n— 1) terms} _



127.

128.

129.

Let, §=2+7+14+23 +34«,g)k¢+ {4

and S=247+ 14+ ...+t g +t,+

- From (i) and (ii), we get
0=2+[5+7+9+11....

+ty—toet] = ta
1{2>’<5+(n—'2)2}}

= t,=2+(@—1)n+3)

Now,

putn=99

= tog=2+98x102 -
= 9998

e
=2+
= tL=2 [_2

S, =cn’

Sa1 =c(n-1)"=

T, =2cn-c¢

T? =(2cn—c)

- =4cdnt+ P -4cn

Required sum = > T,
40 .n(n +1)(2n + 1)

e’ +c—-2cn

+nc? - 2cn(n+1)

_ 2 n(n+1)(2n +1)+3nc - 6c n(n+l)
3
_ 11(:2(4112 +6n+2+3-6n-6)
= = _ |
_nc’{(n’ -1
S T
I RWIEPHRE
io1 =1 k=1 4=l j=1

[+l
- 3[R

i=1

& .l[“(“ 1 1)(2ﬁ+1) _n(n+ l):t
2 6 . 2 I

_1 ' ZI:H-[‘ -
4 e 1)': } a
n(n+1)f2n+l+3j]
g

_ n(n+1)(n+2)
6

0]
) .

130.

131.

132.

133.

=Y (@80 -
: —Zn('n-i-l)
Ny +4n + 2n? —211(211 +3n+1)

General term =

(1+2)+(1+2+2%+...upto n terms

To=1+2+2%+ . +2"
127 1) _ an

s —=2""-1
- 1 - 2-1 N

Sy = ZTB=2(2:|+|'_1) .
Sn=22n+1_'21 :
L =2242% 420+ L+ 2" ()

=2%2_4-m

Zk(k +2)= Z(k2 +2k)

k=1

= Zk2+22k

k=1

_n@+H@n+D 2.n(n+1)
6 2

| i n(ﬂ+1)(2n6+1+lj

_n(n+H(@n+7)
6

Pa42%4..4n°
1+2+...+n

n(n+1)(2n+1)

6
n(n+1)

2
(211 +1)

il

=%

1
3
>t = —En-}—ln

" n(n+1) 1

37 2 3
1 1
= —-n.(n+1)+-n
3n(n )"3

_n(n+2)
e

P+3F+5+7+ .= 3 (@2n-1y

3.4n?+3.2n-1)
' 2n(i1+1)(2|1 +1) +3n(@+1)—n

60

- +3n°+3n-n .

- 6n’ ~2n .
L '_‘“:_I_'+'3n2,+3il—n
—n? = Q-1 |

=2n* +4n° + 20’ - 40’

= 2n*
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