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SEQUENCES & SERIES

SEQUENCE
A sequence is a function whose domain is the set N of
natural numbers. Since the domain for every sequence is
the set N of natural numbers, therefore a sequence is
represented by its range. If f: N — R, thenf(n) =t ,ne N
is called a sequence and is denoted by {f(1), f(2), f(3),....}

={t, by, t3, e} = {1}

SERIES
By adding or substracting the terms of a sequence, we get
an expression which is called a series. Ifa, a,, as, ....a  is a
sequence, then the expression a; +a, + a;+..+a isa
series.

PROGRESSION
When the terms of a sequence or series are arranged under
a definite rule then they are said to be in a Progression.

ARITHMETIC PROGRESSION (A.P):
Arithmetic Progression is defined as a series in which
difference between any two consecutive terms is constant
throughout the series. This constant difference is called
Common difference . If 'a' is the first term and 'd' is the
common difference, then an AP can be written as
at(@+td)+(@+2d)+(@+3d)+......
Note : Ifa,b,careinAP <2b=a+c

General Term of an AP: General term (n term) of an AP is
given by T,=a+(n-1)d
Note:
(1) General term is also denoted by ¢ (last term)
(i) n (No. of terms) always belongs to set of natural numbers.
(i) Common difference can be zero, + ve or — ve.
(iv) n' term from end is given by
=T,-(-1)d
=(m—n+ 1) M term from beginning where m is total no.
of terms.

Sum of n terms of an AP: The sum of first n terms of an A.P.
.. n n
is givenby S = 7 [2a+(n-1)d] orS, =5 [a+T,]

Some standard results:

n
n(n+l
(1 Sum of first n natural numbers = Z r= %
r=1

n
(i)) Sum of first n odd natural numbers = Z (2r-1) =n?
r=1

n
(iii) Sum of first n even natural numbers = Z 2r=n(n+1)
r=1

(iv) Sum of squares of first n natural numbers
_ Zn: 2 n(n+)@2n+1)
r=1 6
(v) Sum of cubes of first n natural numbers

- i 3 _{n(n—i—l)}2

r=1 2

(vi) Sum of fourth powers of first n natural numbers (z n4)

4 _n(+h2n+ D3n? +3n-1)
30

(vii) If P term of an A.P.
T,=Ar® +Br? + Cr + D, then sum of n term of AP is

n n n n n
Sh=2. T,=A> r’+BY r*+CY. r+D Y 1
r=1 r=1 r=1 r=1 r=1

(viii) If for an A.P. p™ term is q, q' term is p then m'™ term is
=p+tq-m.

Note :
(1) Ifsumofnterms S, is given then general term
T,=S,-S,_;whereS__issum of (n-1) terms of A.P.
(ii) Common difference of AP is given by d =S, — 28, where
S, is sum of first two terms and S, is sum of first term or
first term.
Sum of n terms of an A.P. is of the form An? + Bn i.e. a
quadratic expression in n, in such case the common
difference is twice the coefficient of n2. i.e. 2A
n'? term of an A.P. is of the form An + B i.e. a linear
expression in n, in such a case the coefficient of n is the
common difference of the A.P.i.e. A
v) [If for the different A.P.'s

(iii)

(i)

Sh _ B hen T, _fC@n-1)
S, oy T, ¢@n-1)
A(n+1)+B
T, An+B_ S 2

(vi) IffortwoA.P.'s T_’n

then -2 =
Cn+D

n

1
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STUDY MATERIAL : MATHEMATICS
ARITHMETICMEAN (A.M.) SOME PROPERTIES OFA.P.

If three or more than three terms are in A.P., then the
numbers, lying between first and last term are known as
Arithmetic Means between them. i.e.

The A.M. between the two given quantities a and b is A so
thata, A, b are in A.P.

. a+b
ie.A—a=b-A=A= -
Note : A.M. of any n positive numbers a,, a,.......... a, is

:a1+az+a3+ ..... ay

n

n AM's between two given numbers :

If in between two numbers 'a' and 'b' we have to insert n
AMA,A,,....A thena,A|, Ay, As... A, bwillbeinA.P.
The series consist of (n +2) terms and the last term is b and
first termis a.

b-a

+(n+2-1)d=b d=
=at(n ) = .

Aj=a+d, Ay=a+2d,... A =a+ndorA =b-d

Note:
(i) SumofnAM's inserted between a and b is equal to n times
the single AM between a and b i.e.

o a+b
ZAr =nA, where A:T

r=1

. sumof mAM's M
(ii) Between two numbers sumormAVS - —

sumofnAM's 1

SUPPOSITION OFTERMS INA.P.

(i) When no. of terms be odd then we take
threetermsas:a—d,a,a+d
fivetermsarea—2d,a—d,a,a+d,a+2d
Here we take middle term as 'a' and common difference as
'd'.

(ii) When no. of terms be even then we take
4termas:a—3d,a—d,a+d,a+3d
6termas=a—5d,a—3d,a—d,a+d,a+3d,a+5d
Here we take 'a — d, a + d' as middle terms and common
difference as 2d'.

Note:
(i) If no. of terms in any series is odd then only one middle

th
n+
term is exist which [T] term where n is odd.

(ii) If no. of terms in any series is even then middle terms are

th
n
two which are given by (n/2)™ and {(E] + 1} term where

n is even.

() Ift, =an+b, then the series so formed is an A.P.

(i) IfS = an® + bn + ¢, then series so formed is an A.P.

(iii) If each term of a given A.P. be increased, decreased,
multiplied or divided by some non zero constant number
then resulting series thus obtained will also be in A.P.

(iv) InanA.P. the sum of terms equidistant from the beginning
and end is constant and equal to the sum of first and last
term.

() Anyterm of an AP (except the first term) is equal to the half
of the sum of terms equidistant from the termi.e.

4h = 5 (anfk-’_an+k)’k<n

(vi) Ifin a finite AP, the number of terms be odd, then its middle
term is the AM between the first and last term and its sum
is equal to the product of middle term and no. of terms

Example1:
Find the sum of all odd numbers of two digits

1
Sol. Requiredsum=11+13+....+99 = 5.45(11 +99)=2475

Example2:
Ifb+c—a’c+a—b’a+b—c are in A.P. then which of
a b c
the following is in A.P. -
(1)ab.c (2) a2, b2, ¢2
3 LRI 4 f th
()a’b’c (4) none of these
Sol. (3). D+c=a c+a=b atb-c oinap
a b c
) b+c—a+2’c+a—b+2,a+b—c+2
a b c

are in A.P. (adding 2 in each term)

a+b+c c+a+b a+b+c

or s s are in A.P.
a b c

[ dividing by (a+b+c) in each term]

or are in A.P.

o |-

1
’ba

| —

Example3:
Find the sum of n term of series 1.3+3.5+5.7+..........
Sol. T,=[n"termof 1.3.5......] x [n'" term 0 3.5.7....]
or T =[1+(Mn—-1)*x2]*x[3+(n—-1)x2]
or T,=(2n-1)(2n+1)=(4n>-1)

Sy= DT =>.(4n* —1)=4>3"n’>1

_ 4xn(n+DH(2n+1)
6

n = %n (n+1)(2n+1)—n
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Example4:

Ifa,b,cinA.P.and x= Z a | y= an ,Z= Z ¢" then

n=0 n=0 n=0
X, Y, Z are in
(1)AP 2)GP
(3)HP (4) None of these
Sol. (3). Herea, b, cin A.P, given
Al 1 1 1
OX T I Y T oe P 1=
Now a, b, cin AP
=1-a,1-b,1-cinA.P.
! ! L, HP in HP
:>1—a’ 1—b’1—cm = X,V,zin
Example5:
111 )
If PR the pth, q'h, rh terms respectively of an A.P.
then find the value of ab(p —q) + bec (q—r) +ca (r—p)
Sol. Let x be the first term and y be the c.d. of corresponding
AP,
1
;:X-i-(pfl)y ...... )
1
g:x-i-(qfl)y ...... 2
1
Z:x-i-(rfl)y ...... 3
Multiplying (1), (2) and (3) respectively by
abc (q —r1), abe (r — p), abe (p — q) and then adding we get
bc(q-r)+ca(r—p)+tab(p—q)=0
Example6:
If m arithmetic means are inserted between 1 and 31 so that
the ratio of the 7" and (m— 1) means is 5 : 9, then find the
value of m.
Sol. Let the means be x,x,,.....x, so that 1,x;,%,,....x, 31 isan

A.P. of (m+2) terms.
Now, 31=T_ ,,=a+(m+1)d=1+(m+1)d
30 X 5

. 7
d= G : =—
m+1 N e 9

Ty a+7d 5
“ T, a+(m-1)d 9
=9%a+63d=5a+(5m-5)d

30
—4.1=(5m—68) ——

m+1
=2m+2=75m-1020=73m= 1022
) 1022 14
. m——73 =

Q.1
Q2
Q3

Q4
Q5
Q.6

Q.7

Q.9

TRYITYOURSELF-1
Find the sum of all three-digit natural numbers, which are
divisible by 7.
The sum of three numbers in A.P. is —3 and their product
is 8. Find the numbers.
The digits of a positive integer, having three digits, are in
A.P. and their sum is 15. The number obtained by
reversing the digits is 594 less than the original number.
Find the number.
If eleven A.M.’s are inserted between 28 and 10, then
find the number of integral A.M.’s.
Find four numbers in an A.P. whose sum is 20 and sum of
their square is 120.
Let T, be the rth term of an AP, forr=1,2,3........... If for
some positive integers m, n we have T = 1/nand
T,=1/m, then T equals:
A) 1/ ! + !
(A) /mn B+
©]1 D)0
If the sum of the first 2n terms of the A. P. 2, 5, §, ....is equal
to the sum of the first n terms of the A.P. 57,59, 61.., then
n=
(A)10 B)12
O 11 (D)13
If the sum of first n terms of an A.P. is cn2, then the sum
of squares of these n terms is —

n (4n2 - 1)c2 n (4n2 + l)c2
W= =5
n (4n? —1)c? n (4n” +1)c?
) ——F—— O)—————
3 6
Let aj, ay, as,....., a1 be an arithmetic progression with

p
a;=3andS, = 2.3, 1<p <100 For any integer n with

i=1

S
1<n<20,letm=5n.If =™ does not depend on n, then
n

az .

ANSWERS
(1) 70336 (2)-4,-1,20r2,-1,4  (3) 852
@ 5 (5) 2,4,6,8 0r8,6,4,2.  (6)(C)
™ © ®)© 9)3or9

GEOMETRICALPROGRESSION (G P)

Geometric Progression is defined as a series in which ratio
between any two consecutive terms is constant throughout
the series. This constant ratio is called as a common ratio.
If'a' is the first term and 'r' is the common ratio, then a GP
can be written as : a, b,c are in G.P. if < b% =ac

[
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General termofa G.P. : SUPPOSITION OFTERMSING.P.:
General term (n'? term) of a G.P. is givenby T = ar1 (1) When no. of terms be odd,
Note: then we take three terms as a/r, a, ar
. . m a a 2
() n' term form end is given by —,_; where m stands for 5 terms as IR a, ar, ar
r r
total no. of terms Here we take middle term as 'a' and common ratio as 'r'.
(Y b (i) When no. of terms be even then we take
.. . _lay Tk-p
(i) Ifa;,a,, ay,... are in GP, thenr = ng 4 terms as - % ’ a ar, ar?
T r

Sum of n terms of a G.P. :
The sum of first n terms of an A.P. is given by

_a(l-r") _a-rT,

S, whenr<1
1-r1 -1
n_1 T, —

or Sn:a(r ):rn a whenr>1
r—1 r—1

and S =nr whenr=1

Sum of an infinite G.P. :
The sum of an infinite G.P. with first term a and common

a

ratior (-1 <r<lie.|r|<1)is Soo:ﬁ

Note: Ifr>1thenS_—

GEOMETRICALMEAN(GM.):
If three or more than three terms are in G.P. then all the
numbers lying between first and last term are called
Geometrical Means between them i.e. The G.M. between
two given quantities a and b is G, so that a, G, b, are in G.P.

G b
e —=c —G2=ab=G=+/ab

Note:
(i) GM. of any n positive numbers a, a,, a5 ,........ ais
(@25, 85,0, an)l/n.

(i) Ifaand b are two numbers of opposite signs, then G.M.
between them does not exist.

n GM's between two given numbers:

If in between two numbers 'a' and 'b', we have to insert n
GM G,Gy,eenene G, thenaj, G,,G,,........ G,,,bwillbe inGP.
The series consist of (n +2) terms and the last term is b and
first termis a.

1

o
—Saht2-l=p :>r:[— n+l
a

G, =ar, G2:ar2 ........ G,=ar" orG =b/r

Note : Product of n GM's inserted between 'a' and 'b' is
equal to n'" power of the single GM between 'a' and 'b' i.e.

n
[1G: =(G)" where G=+/ab
r=1

6 terms as : ,ar, ars, ar’

> >

ﬁmlm
ﬂwlm
= |

a . .
Here we take —, ar as middle terms and common ratio as r2
r

(iii) In general, if we have to take (2k + 1) terms in G.P. we take

a a a K
them — —— ....,—,a,ar,.....,ar
K k-l T
SOME PROPERTIES OF G.P.

(i) Ifeachterm of a G.P. be multiplied or divided by the same
non zero quantity, then resulting series is also a G.P.

(i) Inan GP.the product of two terms which are at equidistant
from the first and the last term, is constant and is equal to
product of first and last term

(iii) If each term of a G.P. be raised to the same power, then
resulting series is also a G.P.

@iv) Ina GP. every term (except first) is GM of its two terms
which are at equidistant from it.
ie. T,= (T Tk

) Ina finite G.P., the number of terms be odd then its middle
term is the GM. of the first and last term.

(vi) Ifthe terms of a given G.P. are chosen at regular intervals,
then the new sequence is also a G.P.

(vii) Ifa;, a,, a5..... a, is a GP. of non zero, non negative terms,
then log al, log a,,......log a  is an A.P. and vice-versa

(viii) Ifa, a,, a5....... and b, b,, b .... are two G.P.'s then
a;b;, a,b,, asbs.... isalso in GP.

k<r

Example7:
The n? term of a GP is 128 and the sum of its n terms is 255.
If its common ratio is 2 then find its first term.

Sol. Let a be the first term. Then as given
T,=128and S =255

a 2(128)—a

_My-a
ButSnf 1 = 1

—a=

Example 8 :
If the sum of an infinitely decreasing GP is 3, and the sum of
the squares of its terms is 9/2, find the sum of the cubes of
the terms

[ 4
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Sol. Letthe GPbe a, ar, arZ,........ ,where 0 <r<1.
Then,a+ar+ar?+....=3anda?+a2r2+a%rt +
P )
= r an 2 2

91-1)° 9 1-r

|
: —
= 22 2 1+r 2

3

. A Sol. X=0.423=0.4+0.023+0.00023+......
Putting r =— in —— =3, wegeta=2
gr=s M 8 23 23 23
Now, the required sum of the cubes is =04+ 10> * 10° * 107 T
3
a 8 4 23 [ 11 ]
3 3.3 3.6 — - —
a’+tar+a’r’ ... = = = =—dt—|l+—+—+......
-3 1-(1/27) 13 10 1030 102 104
4 23 1
Example9: :E+_3 1-1/100
IfA |, A, be two AM's and G,G, be two GM's between two 10 -
Al + A2 X = i + ﬁ — ﬁ
numbers a and b, then find 10 990 990
GG,
Sol. By the property of AP and GP, we have Example 13 :
AtAy=a+b 5 G +G,=ab
A
(10" -1
A tTAy _atb @ If9+99 +999+...+uptod9 terms=10——
G1G2 ab
where A, n € N then find the value of A +p
+ + +
Example 10 (b) 0.9+0.99+0.999+....... up to 51 terms
If x,y,z are in G.P. and a* = bY¥ = ¢* then- _s1- 1 - e
(1)log, a=log,c (2) log b =log,c B p 109 wherep,q €N
(3) log,a=log.b (4) none of these
Sol. 3). xyzareinGP. =y =xz .. q) then find the value of p + q.
—pY=cZ=
N lezhzvj " l‘;’ e 3:(812Y)x Sol. (a) S=9+99+999+ ...+ upto49 terms
ga=ylog gemiog S=10—1+102-1+103—1+......+10%9—1
logh  logh log . =(10+102+103+...... 10%)—49
X= Y= » 2= Too o
loga Y logb logc (1049 1)
Putting x,y,z in (i), we get S=10- L 9 J 49
2
(logk\ :logk_logk A+pu=49+9=58
logb loga logc (b) S=0.9+0.99+0.999+....... up to 51 terms

(logb)?2=1loga.logc
or log, b=log, c=log,a=logb

Example 11 :

Ifa,b,c,d are in GP., then (a3 + b3) L, (b3 + ¢3) 1,

(3 +d3Tarein—

(1)A.P. 2)GP.
(3)H.P. (4) none of these
Sol. (2). Letb=ar, c=ar? and d =ar>. Then,
1 1 1 1

a’+b’ - a3(l+r3)’ b +c? - a3r3(l+r3)

1 1

and =
S+dd 1+ r3)

Clearly, (a3 +b3)~1, (b3 + ¢3! and (c3 + d?) ! are in G.P.

=9/2.

with common ratio 1/r3.

SEQUENCES CONVERTIBLE TO GP.
Example 12 :
Use infinite series to compute the rational number

corresponding to 0.423.

2.9 9 t0 51t

10 100 1000 up 1o > termms

:1—L+1—L+1—L+... L
10 10? 10° 10°!

1 1 1 1
=51—-| —+—+—7+...+—
10 10 10° 107!

=51-

ol 1)
71_7
100 1051 1[1 1]

U

10
p+q=60

9,

B
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Example 14 : After subtraction we get

Find the sum
S=(x+y)+x2+xy+y?)+ x> +x2y+xy?+y3)+... nterms.
Sol. It is easy to observe that

2 2 3
X -y X~ — 5 5
=x+t =x*+xy+
X—y XTYy, X<+ Xy +y”s,
X1’1_}/1’1
=xtlexn "2y +xyt =2 +yn-1
x—y Ty Xy y
1
S= X—y [(X-y)+ -y +...... n terms]

_ L[ XPa=xY) yYa-y"
X—y -y

1-x

Example 15:
Find the sum of series

3 33 333 3333
—+—2+—3+—4+....OO
19 19 19 19

3 33

- —+
19

L s 33333, 3333
ok 192 193 19
3[9 99 999
== —+—+—+......0
9119 192 193

3/10-1 10%2-1 10°-1

=— + + +...... 0
9| 19 192 193

(

3 (10) [10)2 [10]3 ) [1 ! ]
=2 =|+|=]| +|=| +..0|-| =+—+..0
9 L 19) o) "9 J 19 192
3] 10719 _( 1/19]
T 9/1-10/19 \1-1/19

g 3[10/19 17 37191 19
9/ 9/19 18] 9|18 s54°

ARITHMETICO-GEOMETRICALPROGRESSION (A.GP.):
If each term of a progression is the product of the
corresponding terms of an A.P. and a G.P., then it is called
arithmetic-geometric progression (A.G.P.)

e.g a,(at+dr, (a+2d)r?, .......

The general term (n™term) of an A.G.P. is
T,=[a+(n-1)d] ™!

To find the sum of n terms of an A.G.P. we suppose its sum

S, multiply both sides by the common ratio of the

corresponding G.P. and then subtract as in following way

and we get a G.P. whose sum can be easily obtained.
Sn:a+(a+d)r+(a+2d)r2+ ..... [a+(n—1)d] !
S = ar+(a+d)r2+...+[a+(n-1)d] ™

S,(1-1)=a+rd+r’d...d"[a+(n-1)d] "
After solving

S -2
D ]—r

r.d(l—rn_l) a dr
and S =—+
(1-1)? ” (1-1)?

I-r
Note : This is not a standard formula. This is only to
understand the procedure for finding the sum of an A.G.P.
However formula for sum of infinite terms can be used
directly.

Example 16 :
If ' term of a series is (2r+1) 27, , then find the sum of its
infinite terms

1 5 7
Sol. Here T, =(2r+1)27" .. Series is:z 3+5+_+ -----

Obviously the series in the bracket is Arithmetico-
Geometrical series. Therefore by the formula

Example 17 :

Find the sum of infinite terms of series 3+ 5. %+ 7.% +....

4
Sol. Given series is an A.G.P. because each term of series is a
product of corresponding term of an A.P. 3,5,7.... and a G.P.

1L 3+5 ! 7 !

1

=S :3.l + 5.L+....
4 4 42

after subtraction we get

%s =3>+2{l +L+L+...}

1
~ 34242 _4
1-1/4 3
a4
I T T
Alternate : Using formula a=3,d=2,r=1/4
1
a 3 2% m
S, = 7 = ——+ -7
l-r (1-r)

[ 6
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TRYITYOURSELF-2 Note:
Q.1  Fifth term of a G.P. is 2. Find the product of its first nine a a-b
terms. (i) Ifa,b,c are in H.P. then . = b_c
Q.2 Ifeach termofan infinite G.P. is twice the sum of the terms ..
following it, then find the common ratio of the G.P. (ii) Ifa, b are first two terms of an H.P. then
Q.3  Ifthe continued product of three numbers in a G.P. is 216 B 1
and the sum of their products in pairs is 156, find the th = 1 1 1
numbers. a (n-1) (B_g)
Q.4 Find the product of three geometric means between 4
and 1/4.
Q.5 Consider an infinite geometric series with first term ‘a> HARMONICMEAN (H.M.) .
and common ratio r. If the sum is 4 and the second term is If three or more than three terms are in H.P., then all the
3/4, then : numbers lying between first and last term are called
(A)a=7/4,1=3/7 (B)a=2,r=3/8 Harmonic Means between them. i.e;
(C)a=3/2,r=1/2 (D)a=3,r=1/4 The H.M. between two given quantities a and b is H so that
a,H, barein H.P.
6 Let the roots of x2 — x +p = th 111
Q.6 Let o, B be the roots of x*—x +p =0 and y, d be the 1e.—,ﬁ,gareinAP
roots of X2 — 4x + q=0.If a, B, y,d are in G. P., then the a
integral values of p and q respectively, are 1 1 1.1 _ 2ab
(A)-2,-32 (B)-2,3 H a b H a+b
(©)-6,3 (D)-6,-32
Q.7 Supposea, b, careinA.P. a2 b2 c2arein GP.Ifa<b<c Also H= n __n
and a + b + ¢ = 3/2, then the value of a is 1.t .1 &
1 1 a; a, a, ; ;j
(A) ®) B
2\2 2\3 The harmonic mean of n non zero numbers
1 1 1 1 al, 3.2, 3.3, ........... . an.
O5 R O 5 7
2 V3 2 \2 n H.M's between two given numbers :
Q.8 Aninfinite G.P. has first term ‘x’ & sum °5’, then x belongs To find n HM's between a, and b we first find n AM's

to

(A)x<—10 (B)-10<x<0

(€)0<x<10 (D)x>10
ANSWERS

1) 512 @) 173

(3)18,6,20r2,6, 18. @1

S) (D) 6)(A)

(7 D) ®)®B)

HARMONIC PROGRESSION (H.P.):

Harmonic progression is defined as a series in which
reciprocal of its terms are in A.P.

1
The standard fromofa H.P.is —+
a a+d

2ac

Note:a,b,careinHP. <b=

a+c
General Term of a H.P. :
General term (n'fterm) of a H.P. is given by

1
T = ar(n-1yd

between 1/a and 1/b then their reciprocals will be required
HM's.

If terms are given in H.P. then the terms could be picked up
in the following way

1 1 1

For three t —_—,

or three terms ad 2 asd
1 1 1 1
a-3d a-d a+d a+3d
1 1 l 1 1

a-2d’ a—-d’ a’a+d’a+2d

For four terms

For five terms

Note : In general, If we are to take (2r + 1) terms in H.P. we
take them as

1 1
a—rd a—(r-1)d’

[
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Example 18 :
1
Ifthe 3", 6t and last term of a H.P. are <
number of terms.
S R R
O 137306 50 TnT 03

then 3%, 6t and n'h termof A.P. series are
a+t2d=3;a+5d=5

2
308

d= =

>
3

2 2
at(n—-1)d=—F"=-+(1n-1) %

3 3 3
(n—1)=198/2 ; n=100.
Example 19:
. b+a
If a, b, ¢ are in HP, find the value of b_a
. 111 )
Sol. a, b, c are in HP, then —, —, — arein A.P.
a b c
1111
_b+a b+C_a+b+c+b
“b-a b—c_l_l 11
a b ¢ b
IR
© a b b c
(1 1] (1 1] [1 1]
g2 b c b/ \a ¢ 2
d d d
Example 20 :

Ifbetween 1 and 1/31 there are n H.M.'s and ratio of 7! and

(n—1)™ harmonic means is 9 : 5, then find
Sol. Since there are n A.M.'s between 1 and 31
7R and (n— )P AM."is5:9

Sol. Here I ab(n+1) _ab(n+1)
ol. = =
L3 fndthe T T bm+1)-(b-a) bn+a
57203
o ab(n+1) .
Similarly H = “antb (interchange a and b)
H; +a N H,+b
H 217Te  "nTY
203 e Y, —a H,-b
3,5, —.
3 _(2n+1)b+a+(2n+1)a+b
- b—a a—-b
2nb+b+a—-2na—a-b
= =2n
b—a
203
3 Example 22 :
ajasz _32"1‘33 _3(32—33\ )
aa, a+a;  \a —a4J then a, a,, a;, a, are in
b (1)A.P. 2)GP.
L2t ] (3)H.P. (4) None of these
b-c
aq +a4 _ ap taj
Sol. (1). ajay - aya; °
Lo r rr 1t
So a, a; a; a, a; as a, a; (D
3ay—a3) _aj-ag
Also a,as aja,
So 3[i_ 1]: L @)
33 32 a4 al
Clearly, (1) and (2)
=32 Lottt
= 32 al 33 32 a4 a3 ;
rrro
So a ,32 ’33 are in A.P.

the value of n

and the ratio of
RELATION BETWEENA.M.,GM. & H.M.

A, G, H are AM, GM and HM respectively between two

| 31-1 numbers 'a' and 'b' then
M 5 n+211 5 . vab
S == => 37, 0 o—=>n=14 a+ a
_ 3In-29 9 A= ,G= JH=
1+(n—1)[3n 11) 9 5 Jab At b
n+
2
a+b (\/;—\/E)
i) ConsiderA-G= - =L 7 >0
Example 21 : ® onsiaer Vab 2 >
IfH,Hy,Hy ........ H, be n harmonic means between a and b So A>G
H1+a+Hn+b In the same way G2H= A>G>H
then find the value of H -a H,-b . atbh 2ab
(ii) ConsiderA.H.= — -Tb:ab:Gz
=G?=AH.

[
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If A, G and H are A.M., GM. and H.M. of two positive

numbers a and b, then (a) G2=AH, >G=>H
Note:

(1) For given n positive numbers a,, a5, a3,......... a,
AM. > GM. 2 HM. The equality holds when the numbers
are equal

(i) If sum of the given n positive numbers is constant then
that their product will be maximum if numbers are equal.

Example 23 :
If a, b and c are distinct positive real numbers and
a2 +b2+c2=1, then ab + bc + ca is
(1) less than 1 (2)equal to 1
(3) greater than 1 (4) any real number

>\/a2 b2

2+b2

Sol. (1). Since a and b are unequal,

(A.M. > G.M. for unequal numbers)

= a?+b>>2ab

Similarly b2+ ¢2> 2bc and ¢2 + a2 > 2ca

Hence 2 (a2 + b2+ ¢2) > 2 (ab + be + ca)
= ab+bc+ca<l

Example 24 :
Ifx>0, y>0,z>0 thenprovethat (x+y)(y+z)(z+x)=8xyz
Sol. (x+y)(y+2)(z+x)

X;yz\/g

x+y)(y+2) (z+%)
8
(x+y)(y+2)(z+x)28xyz

(AM.>GM.)

2 Xyz

Example 25:
Prove that a A ABC is equilateral if and only if

tanA + tanB + tanC = 3\/§

tan A +tanB+tanC /
Sol. 3 > (tan A tan B tan C)!/3

sinceA+B+C=n

tan A+ tan B +tan C =tan A tan B tan C

(tanA+tanB+tanC
3

(tan A+ tan B + tan C)3 > 27 (tan A + tan B + tan C)

(tan A+ tan B + tan C)2 > 27

tan A +tan B +tan C > 3x/§

) > (tan A+ tan B + tan C)!/3

Example 26 :
Ifa+b+c=3anda,b, care positive then prove that
10 ~4
2
a’b3c? < -

Sol. a+b+c=3

b b b ¢ ¢
8240202454823

We can write it as AR

NowA.M. >GM.

a,abbbecc 3 2 1/7

223733 (a2 b ?)
7 L4 27 4

3 (42 32\1/7 10 .4

- . 2K3 2«

7 L ><33J ; a‘tb’cc <

Example 27 :
Ifa, b, c are positive real number then prove that

a’ b

I+c_ 5
>

4b g2 2a 4

4b°8c2 22" 4a 4a
Applying AM. > GM.

Sol.

a’ b 1 c c

— et —+—+— /s
4b g2 2a  4a 4a>(£.L.L. IR
5 B L4 8c2 2a \4a J
a’ b 1 c_5
—t—+t—+—2>—
4b g2 2a 2a 4
METHOD OF DIFFERENCE
Let T, Ty, Ts........ T, are the terms of sequence, then
@i If(T,-Ty), (T3 ~Ty.... (T, — T, ) are in A.P. then, the

sum of the such series may be obtained by using summation
formulae in nth term.

() If(T,-T)),(T3-Ty)....(T,~T,_ ;) are found in GP. then,
the sum of the such series may be obtained by using
summation formulae ofa G.P.

Example 28 :
Find the sum of the series3+7+14+24+37+...... 10 terms,
Sol. Here the given series is not A.P., GP., or H.P.
LetS=3+7+ 14+24+37+ ..... +Tn
S=3+7+14+24+.....
after subtracting

0=3+4+7+10+13+........... =T,
AP
(n—-1) |
T,=3+ 5 [2(4)+(n-2)3]= 5(3n —n+4)

1
S, = 5[32n272n+ 4n]

_l[Sn(n+1)(2n+1) _n(n+1)+4n}
2 6 2

9
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Puttingn=10
1{10><11><21

S10=5 )

_10x11+40}
2 2

1 1140
= ~[1155-55+40]= 5 =570

NS}

Splitting the n' term as a difference of two :
Here is a series in which each term is composed of the
reciprocal of the product of r factors in A.P., the first factor
of the several terms being in the same A.P.

Example29:
Find the sum of n terms of the series and also find S
1 1 1
+ + +
1-2:3-4 2345 3456
1 1 1 1
Sol. + + ot .
112234 2345 3456 n(n+1)(n+2)(n+3)
_1) 41 . 5-2 (n+3)—n
3/1:2:3:4 2345 n(n+1)(n+2)(n+3)
1)
3 1-2-3 3 2-3-4
(1 1)
T, = -
272734 345
1( 1 1 )
3Ln(n+1)(n+2) (n+l)(n+2)(n+3)J
S=T;+Ty+...+T,
A
T 3123 (n+D)(n+2)(n+3)
1 1 1
S, =—- 38,7 7o
18 3(n+)(n+2)(n+3) 13
Example 30 :
Find sum of n terms (S ) for
113 135
24 246 2468
1 13 135 135...2n-1)
Sol. Sp =5+ + +
24 246 2468 2:468...(2n+2)
135...(2n-1)

" 2468...(2n+2)

_135...2n—-1){(2n+2)— (2n +1)]
B 2:468...(2n+2)

_135..2n-1)  135...(2n+])
"7 2468..2n  2468..(2n+2)
_1 13 13 135

Y792 247 2724 246
_135..2n-1)  135...(2n+])
" 246..2n  2468...(2n+2)

1 135..2n-1)

Sp =
2 246...(2n+2)

FactorinA.P
Here is a series in which each terms is composed of r factor
in A.P., the first factor of the several terms being in the
same A.P.

Example 31 :

1-2:34+2:3-4-5+34-56+........ up to n terms
Sol. T,=n(n+1)(n+2)(n+3)

T,= %n(n+l)(n+2)(n+3) [(n+4)—(n-1)]

_ n(n+1)(n+2)(n+3)(n+4) (n-H(n)(n+1)(n+2)(n+3)

n 5 5
12345
1T s T
23456 3 12345
2 s 5
34567 B 23456
3 5 5
T = n(n+1)(n+2)(n+3)(n+4) B (n—=D(Mm)(n+1)(n+2)(n+3)
n 5 5
n(n+1)(n+2)(n+3)(n+4)

Sn:T1+T2+T3+...+Tn: 5

SOME IMPORTANT RESULTS |

(i) If number of terms is an A.P./G.P./H.P. is odd then its mid
term is the A.M/G.M./H.M. between the first and last number.

(i) Ifthe number ofterms inan A.P./G.P./H.P. is even then A.M./
G.M./H.M. of its two middle terms is equal to the A.M./
G.M./H.M. between the first and last numbers.

(iii) a,b,careinA.P.and H.P. = a,b,c are in G.P.

are iInA.P.

1 1 1
@iv) Ifab,careinA.P.then —,—,—
bc ac ab

—
I10
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1 1
\ b+c'c+a’a+b
(vi) Ifa,b,carein G.P. then a2, b2,c2 are in G.P.
(vii) Ifa,b,c,darein GP.thena+b,b+c,c+darein GP.

If a2, b2, ¢? are in A.P. then are in A.P.

b+c c+a a+b

ADDITIONAL EXAMPLES

Example1:

If' S, denotes the sum of n terms of'a G.P. whose first term is
a and the common ratio r, then find the sum of
Sy +S3+ 85+ ... 45,

(viii) If a,b,c are in H.P. then ) ) arein A.P. 1—™ a
a b Sol. We have S, = a(l—r) Spp= T 1=
—r _
TRYITYOURSELF- Putting 1, 2, 3,........ ,n for n is it and summing up we
Q.1  The 8% and 14" term of HP are 1/2 and 1/3, respectively. S;+S3+Ss+.. +S51
Find its 20t term. Also, find its general term. a
Q.2 Iffirst three terms of the sequence 1/16, a, b, 1/6 are in =1 [(1+1+...nterm)— (r+1+ 1> +....nterm)]
geometric series and last three terms are in harmonic
series, then find the values of a and b. ' {1 —( r2)n} "
Q.3 IfHis the harmonic mean between P and Q, then find the A . i[n —r I-1 }
et l-r T 1-r 1—12
JR— + JR—
value of P Q"
Q.4  Ifthe A.M. between two numbers exceeds their GM. by2  Example2:
and the G.M. exceeds their H.M. by 8/5, find the numbers. Find the maximum sum of the series
Q.5 Find the sumto n terms of the series 3+ 15+35+ 63 +.... 1 2
Q.6 If the sum to infinity of the series 20+ 195 + 185 +18+....
3+ (34 d)% L (342 d)iz o0 ig % then find d Sol. ggj&i seriezs/i; arithmetic whose first term = 20, common
4 ’ ’ =
Q.7 Ifa,b,c, d are positive real numbers such that As thej common difference is negative, the term§ will b.ecome
a+b+c+d=2,then M= (a+b) (c + d) satisfies the negative after some stage. So the sum is maximum if only
relation positive terms are added.
(A)O<M<1 B) 1<M<2 No;\;t§:20+(nfl)(72/3)20if6072(n71)200r6222n
or3l=n
©2<M ;3 (D)3<M<4 ) The first 31 terms are non-negative
Q.8 The harmonic mean of the roots of the equation Maximum sum
(5+x/§)x2—(4+\/§)x+8+2\/§:015 31 ( 2] 31
=q  =—142x20+@B1-1)| —=|t=— 40_20' =
(A)2 B)4 S5 2{ G1-D{ -3 } 5 {40-20} =310
©6 D)8
Q.9 Let the positive numbers a, b, ¢, d be in A.P. Then abc, Example 3 :
abd, acd and bed are , &1
(A) Notin A.P/G.P./H.P. (B)inA.P. It is known that E Q-1 Y then find the value of
(C)inGP. (D)H.P. -
2
ANSWERS =1t
2a 1 1 n?
(1) 1/14, _+4 (2)b=—6a+1,(4a+1)(12371):0 Sol. Here 1—2+ 2+5—2 ..... oo:?
3 2 (4)a=16andb=4 L1
n 5 Let - + Y + = +....0=X
&) 5(411 +6n-1) (6)2 N (A) r 2 3
(8)(B) ©) (D) Then x =+ =4+ 4 o
2 2 2
“ 2° 3
1 1 1 1
]—2+32+52+ ..... o0 | + 22+4—2 62"1‘ ..... 0

B
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Example4: Example 7 :
\ Let a, b, ¢ be positive integers such that b/a is an integer. If
4 3 2 a, b, c are in geometric progression and the arithmetic mean
If ZLZ J=an +bn” +en +dn+e then find the g progr
m=1 2
. +a—-14 .
value of a and b. of a, b, ¢ is b + 2, then the value of % is—
n( k n (A0 (B)4
k(k+1) 2k+1) 1 3 a2
Sol. ZLZ J 2—6 o 2 (243K +k) © 8 (D)3
m= k=1 k=1 Sol.  (B) a,ar,ar?, 0> risinteger

a+b+c=b+2

%{n(n+1)2}2+ln(n+1)(2n+1)+ln(n+1)

2 2 6 6 2 atar+ar?=3(ar+2)

atar+ar’=3ar+6

11 11 1
a=coefficient of n*= —-—, b=coefficient of ¥ =—-—+— ar’ —2ar+a—-6=0
34 326 a(r—1)2=6; a=6,r=2
Example5: So a2+a—14:62+6—14:§:4
(33-23)+(53-43)+ (73 - 6) +.... 10 brackets is ©a+l 6+1 7
(A)4960 (B) 4860
(C)5060 (d) none of these Example8:
Sol. (A).Sum=33+53+73 4. to 10 terms) Find the sum up to 16 terms of the series
_ 3 3 3
2(2°+4°+6° +............ to 10 terms ) B 134123 PBa3is?
=(23+33+43 453+ t0 20 terms) T 13 13345
234+ to 10 terms ) s s s X
(134234334 to0 21 terms) Sol. We have t, = — 2 +3" +et
. n
71372.23(134_234_334_“"“) 10 terms ) 1+3+5+....upto n terms
2 2 5
_ {21x(21+1)} —1—16.{10(10+1)} {n (n+1)} nz(n+1)2
5 2 5 2 2 = 42 _(n+1)2 n2+n+1
=231--220--1=(231+220)(231-220)-1 n _ n T4 T4y
=451 % 11-1=4961 - 1=4960 y2r2-h)
Example6: oo 1 1
S, =Zt, =—2X —2Zn+—21
If S|,S, and S; denote the sum of first n;, n, and n, terms n noy f +2 n+4
respectively of an A.P., then find
In(n+1)(2n+1) 1n(n+1) 1
Sy Sy S; T4 ( )6( )+5 (2 )+_
n—(n2—n3)+n—(n3—n1)+n—(n1—n2)'
! : : 16.17.33 16.17 16
28, 6=y Ty Py T
Sol. We have , S,= —[2a+(n - 1d]p n_ =2a+(n, - 1)d
1
Example9:
2S, r & d (d being variable) are pth term and common
- —=[2 -Dd]=>—==2 -1d
= [ at(ny-hdj= n, a+(ny-1) difference of an A.P. respectively. If the product of (p —
2)th &
ZS th . . . .
S, —[2a+(n3 “1)d]= 22— 2a 4+ (ny - 1)d (p+ 13) term of the given A.P. is maximum then r/d is
ns equal to —
2S 2S 28 it o
sl I 292 0 23 0 ©2 D)8
n; (ny =n3) + n, (n3 =my)+ ns3 (n =n) Sol. (O). Let the first term of A.P. is a then
+p-1)d=r L. 1
—[2a+ (n—1)d] (n, — ny) + [2a + (ny — 1)d] (n3 ;) at(p-ld=r @

(p—2)" term = (r—2d)
(p—3)Mterm=(r+3d) then
= (r—2d) (r+3d) = [r* +rd - 6d?]

+[2a+(n;—1)d](n; —n,)=0

12
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2
= r2{1+g—6[g] ]
T T
2 2
— 6r° —[gj +lﬂ+l = r? £—6[E—L]
r 6r 6 36 r 12

For max. g—1:0 or 9:12
r 2 r

Example 10 :

Ifa, b, ¢ and d are positive real number, then

2 b g ciongs to the interval
v etats elongs to the interval —
(A)[2,) (B)[3,)
(©)[4,) (D) (—20,4)
Sol. (O). ApplyAM.>GM.
a b ¢ d
—+—+—+—
b ¢ d a g42bcd >1
4 “\b -
E+E+E+g24
b ¢ a
E+E+E+— €[4, »)
b ¢
Example 11 :
Suppose that all the terms of an arithmetic progression
(A.P.) are natural numbers. If the ratio of the sum of the
first seven terms to the sum of the first eleven terms is 6
: 11 and the seventh term lies in between 130 and 140,
then the common difference of this A.P. is
7
S; 6 E[2a+ 6d] 6
Sol. 9. S, 11 T 1 [Given]
—[2a+10d]
2
130<a+6d<140
7(a+3d) 6

11(a+5d) 11

7a+21d=6a+30d=130<15d <140
a=9d. Hence,d=9,a=281

Example 12 :

n
If Y 1(r)=n(2n%+9n+ 13), then find the sum

r=1

DL
r=1

n
S,= 2.1(r) =n(2n?+9n+13)

Sol.
r=1
= I(r)=S,-S,_,
=122 +9r+13)—(r—1) 2 (r—1)>+9(r—1)+13)
=6r2+12r+6=6(r+1)>2
= JI(0) =J6(r+1)
n n
= YT =V6> (r+1)
r=1 r=1
(n2+3n\ \/§
2
=6 =,/=(n"+3
IL 2 J 2(n n)
Example 13 :
Ifthe roots of the equation x> — 11x%+36x—36=0are in
H.P. find the middle root.
Sol. x> 11x2+36x-36=0

If roots are in H.P. then roots of new equation

:—3—3{—;+%_36: 0 arein A.P.

-36x3+36x%—11x+1=0
36%3 -36x2+11x—1=0
Let the roots be a, 3, y.
a+tB+y=1

3=1

p=1/3

So middle root is 3.

@2B=a+y)

B
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QUESTION BANK CHAPTER 6 : SEQUENCES & SERIES
EXERCISE -1 [LEVEL-1]
PART 1 : ARITHMETIC PR RESSI Q.12 The sum of first ten terms of a A.P. is four times the sum
Q.1 IfforanA.P.T; =18 and T,= 30 then S, is equal to- of its first five terms, then ratio of first term and common
(A)612 (B)622 difference is-
(C)306 (D) None of these (A)2 B)122
Q.2 The first, second and middle terms of an AP are a, b, ¢ ©4 (D) 1/4
respectively. Their sum is- Q.13 Ifroots of the equation x3 — 12x?+ 39 x — 28 = O are in AP,
) ) then its common difference is -
(A) (c-a) (B)M+C (A)x1 B)£2
b-a b-a (C)£3 (D)4
2¢c(b-a) 2b(c—a)
© T D) v Q.14 Thenos. \/—\/7 y \/ \/_ ! \/_ \/_ s 1
11-4+/6 6—2+3+22-26 —_
Q.3 The sum of integers in between 1 and 100 which are ) \/7 4\/5
divisible by 2 or 5 is- are n-
(A)3100 (B)3600 (A)AP. (B)GP.
(€)3050 (D)3500 (CO)H.P. (D) None of these
Q4 Ifa,,a,,a,... a_are in AP where a. > 0, then the value of 1 1
7273 n ! Q.15 If a2.b2, cZ are in A.P. then s s are in-
1 1 1 b+c c+a a+b
+ ot -
R A)A.P. (B)GP.
aq + a) ay + 33 Ay +4/a (
\/7 \/7 \/_ \/7 ! \/T] (CO)H.P. (D) None of these
(A) 1 ®) 1 Q.16 Find the maximum sum of the series
a; +4/a a; —./a
‘/THJT‘ \/711_1 ! 20+19%+18§+18+ _____ 20+19%+18§+18
C D
© Jar —an D) fay +fan (A)310 (B)210
Q.5 If9™Mand 19 terms of an AP are 35 and 75 respectively, (©)105 (D)325
then 20™ term is - Q.17 The sixth term of an A.P. is equal to 2, the value of the
(A)80 B)78 common difference of the A.P. which makes the product
(©8l1 (D)79 a,a,a5 least is given by
Q.6 Iffirsttermofan AP is 5, last termis 45 and the sum of the (A)x=8/5 (B)x=5/4
terms is 400, then the number of terms is- (C©)x=2/3 (D) None of these
(A)8 B)10 Q.18 The interior angles of a polygon are in A.P. If the smallest
©le (D)20 angle be 120° and the common difference be 5°, then the
Q.7 Ifthe ratio of the sum of n terms of two AP’s is number of sides is
(3n+1):(2n+ 3) then find the ratio of their 1 1t term - (A)8 B)10
(A)45:64 (B)3:4 ©9 D)6
(©)64:45 (D)4:3 Q.19 The ratio of sum of m and n terms of an A.P. is m? : n2,
Q.8 If4 AM’s are inserted between 1/2 and 3 then 3rd AM is- then the ratio of mthand nth term will be
(A)-2 B)2 m-—1 n-1
©-1 D)1 (A) (B)
Q.9 nAM’s are inserted between 2 and 38. If third AM is 14 n-1 m—1
then n is equal to - om—1 on—1
Eé))fég ((BD))71 . © 20 T
Q.10 Four numbers are in A.P. If their sum is 20 and the sum of Q20 The number 9fterm§ ofthe A.P.3,7,11,15...to be taken so
. . . that the sum is 406 is —
their square is 120, then the middle terms are -
(A)S B)10
(A)2.4 (B)4,6
©12 (D) 14
©6,8 (D)8,10 Q.21 Four numbers are in arithmetic progression. The sum of
Q.11 If(x+1),3xand (4x +2) are first three terms of an AP then ) prog :

its 5th term is-
(A) 14
(©)24

B)19
(D)28

first and last term is 8 and the product of both middle
terms is 15. The least number of the series is —

(A)4 B)3

©)2 D1

—
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Q.22 If a, b, carein A.P., then the straight line ax +by+c=0 Q.31 Thesumof16.2,54,1.8,......... to 7 series is-
will always pass through the point —
1093 656
(A)(-1,-2) B)(1,-2) a5 B) 5~
O 1,2 D) (1,2)
4 C 1039 b 566
Q.23 If S—n = —4 (where S, is the sum of first k terms of an © 41 ) 9
m MW Q.32 Iffirst, second and eight terms of a G.P. are respectively
a ) n#, n, n32, then the value of n is-
A.P. A1, A, 0 ), then the value of am—+1 n terms (A) 1 (B) 10
. n+l (C)4 (D) None of these
of mand n will be Q.33 Leta, band c forma GP of common ratior, with0 <r<1.
3 3 Ifa, 2b and 3c form an AP, then r equals -
A M B (2“—”)3 (A) 172 B)1/3
(2n+1) (2m+1) (C)2/3 (D) None of these
3 Q.34 If the sum of first two terms of an infinite GP is 1 and
e (2m-1y’ D) (Cm+1) every term is twice the sum of all the successive terms,
(2n-1)° (2n-1) then its first term is-
Q.24 150 workers were engaged to finish a piece of work in a Eé)) 11//2 Eg; i//fl
certain number of days. 4 workers dropped the second () 35 1) G\ poc be ingerted between 160 and 5, then third GM
day, 4 more workers dropped the third day and so on. It will be -
takes eight more days to finish the work now. The number (A)8 B)118
of days in which the work was completed is
(A) 15 (B)20 (©)20 (D)40
(©)25 (D)30 Q.36 Three numbers form an increasing GP. If the middle
Q.25 Given that n A.M.’s are inserted between two sets of ggnggéii?:zﬁi;tg?i?e new numbers are in AP. The
numbers a, 2b and 2a, b, where a, b € R. Suppose further
that mth mean between these sets of numbers is same, (A)2-3 (B)2+43
then the ratio a : b equals
-2 D)3+
(A)n-m+1:m (B)n—-m+1:n (©) 3 ( ).3 V2 .
(©)n:n—m+1 (D)m:n—m+ 1 Q.37 Ifproduct ofthr.ee termsl ofaGP is 216, and sum thhelr
Q.26 The number of common terms to the two sequences products taken in pairs is 156, then greatest term is-
17,21,25,.....,417and 16,21, 26, ........ ,4661s— (A)2 B)6
(A)19 (B)20 © 18 (D)54
©21 D)91 Q.38 Ifa,b,c,darein GP. thena™+b",b"+c?,c*+ d"are in -
. . (A)A.P. B)GP.
Q.27 The ratio of the sum of n terms of the two A.P.'s be (C)H.P (D) None of these
Tn+1 ) ) Q.39 Ifthe sum of first 6 terms of a G.P. is nine times of the sum
4n +27 and ratio of 11th term is A then value of 111 x 3, of its first three terms, then its common ratio is-
is— (A)1 ®)3/2
(A)138 (B) 128 ©2 (D)-2
©)122 (D) 148 Q.40 If pth, g'h and rth terms of an A.P. are equal to
Q.28 The n' term of the series 1 +3+7+ 13 +21 +.......... is corresponding terms of a G.P. and these terms are
9901. The value of n is — respectively x,y,z, then x¥7% y*™*. XV equals-
(A) 100 (B)90 (A)0 B)1
(C)900 (D)99 ©2 o (D) None of these
Q.29 Ifthe roots of the equation x> +ax2 +bx +c=0areinA.P,, Q41 Ifab,c,dand p are distinct real numbers such that

then 2a3 — 9ab =
(A)9c
(©)27c

(B) 18¢
(D)-27¢

PART 2 : GEOMETRIC PROGRESSION

Q.30

Ifx,2x +2 and 3x + 3 are first three terms of a G.P., then its

4th term is-
(A)27 (B)-27
©)-272 (D)27/2

Q.42

(a2 + b2+ c2) p2 —2p (ab+ be +cd) + (b2 + c2+d?) <0
then a,b,c,d are in -

(A)A.P. (B)GP.

(OH.P. (D) None of these
Ifx,y,zare in A.P. and x,y, tare in GP. then x, x—y, t—z are
in

(A)GP. (B)A.P.

(D)H.P. (D) A.P. and G.P. both

—
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Q.43 Leta, bethe nth term of the G.P. of positive numbers. Let Q.52 Letx, Xy, ovevne. , X1 be non-negative real nos. such that

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

100 100

Z a,, =a and z a5,_; =B, suchthat a #f ,then the
n=1 n=]
common ratio is —

(A) a/p (B)PB/a

©) \/% (D) \/g

The sum of three consecutive terms in a geometric
progression is 14. If 1 is added to the first and the second
terms and 1 is subtracted from the third, the resulting
new terms are in arithmetic progression. Then the lowest
of the original term is

(A1 (B)2

©4 D)8

Letaand b be roots of x2—3x + p=0 and let c and d be the
roots of X2 — 12x + q=0,where a, b, ¢, d form an increasing
G.P. Then the ratio of (q + p) : (q—p) is equal to

(A)8:7 B)11:10

©)17:15 (D) None of these

If a, B, vy are the geometric means between

ca, ab; ab, bc; be, ca respectively where a, b, care in A.P.,

then o2, p2,y2 arein

(A)A.P. (B)H.P.
(©)GP. (D) None of the above
Two sequences {t } and {s } are defined by

(5n+1\

5 n
tn = logk?)n—_lj ,Sp = |:10g(§j:| R then

(A) {t,} isanA.P, {s } isaGP.

(B) {t,} and {s } are both G.P.

(O) {t,} and {s_}are both A.P.

(D) {s,} isaGP, {t,} is neither A.P. nor GP

Ifthe roots of the cubic equation ax> + bx% + cx + d=0 are
in G.P., then

(A) Ga=bd (B) ca’ = bd>

©) a’b=c3d (D) ab? = cd?

If d, e, fare in G.P. and two quadratic equations
ax2+2bx +c=0and dx? + 2ex + f=0 have a common root

def )
then, —,—,— are in-
abc
(A)H.P. (B)GP.
(C)A.P. (D) None of these

If x|, x5, X3 as well as y;, y,, y; are in G.P. with the same
common ratio, then the points (x, 1), (X5, ¥5) & (X3,¥3)
(A) Lie on a straight line  (B) Lie on an ellipse

(C) Lie on acircle (D)Are vertices of a triangle
If (a2 + b2 +c2) p2—2 (ab+bc+cd) p+ (b2 +c2 +d?) <0,
thena, b, ¢, d are in —
(A)AP

(C)HP

B)GP
(D) None of these

xﬁ+x2+ ..... +x10:12 and letS:x1x2+x3x4+....+x9x10
then

(A)S<36 (B)S>144
(C)S<18 (D) None of these
Q.53 Ifx,y, zare positive real numbers satisfyingx+y+z=1,
. (1) (1),
then maximum value of | I+— .Ll + —J J1+—=] is—
X y z
(A)8 B)16
© 64 (D) None of these
Q.54 Consider an infinite geometric series with first term ‘a’

Q.55

and common ratio ‘r’. If the sum is 4 and the second term
is 3/4, then —

(A)a=2,r=3/8 (B)a=4/7,r=3/7
(©)a=3/2,r=1/2 (D)a=3,r=1/4

Ifthe 2 and 5™ terms of G. P. are 24 and 3 respectively,
then the sum of 15 six terms is —

(A)189/2 (B) 189/5

(©) 1792 (D)2/189

PART 3 : HARMONIC PROGRESSION

an+1 n+l
Q.56 npn is AM/GM/HM, between a and b if n is
a +
equal to respectively-
(A)-1,-1/2,0 (B)0,1/2,-1/2
©0,-1/2,-1 (D) None of these
Q.57 Ifa%l, a,,ay....,a, are in HP, thena;a, +aja; + ... +a |
a, is equal to-
(A)na; a, (B) (n-1)aja,
(C) (nt1)aja, (D) None of these
1
Q.58 Ifthere are n harmonic means between 1 and i and the
ratio of 7™ and (n — 1) harmonic means is 9 : 5 then the
value of n will be
(A)12 B)13
©14 D) 15

Q.59

Q.60

Let aj,a,,......... ajg beinA.P.and hy, h,,........ h;, be
inH.P.Ifa; =h; =2 and a;;=h;, =3, then a;h; is
(A)2 (B)3

©)5 D)6

Leta,, a,, a; be any positive real numbers, then which of
the following statement is not true —

(A) 3ajaja3 < a13 +a% +a§

a a a
(B) L+-2+-2>3
a a3

(1.1 1)
(©) (a; +a, +a3)La—+a—+a—
1 4 23

29

(11 1)
(D)(a1+a2+a3)k;+£+g

<27

[ 16
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Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

If pth term of a HP be q and gt term be p, then its (p +q)th
term is-

nl L
™ g ®)
o) —— D)p+
( )erq D)p+q
Ifa,b,c are in A.P. and a2, b2, ¢2 are in H.P., then-
(A)a=b+c (B)b=c+a
(C)c=a+b (D)a=b=c

Five numbers a,b,c,d,e are such that a,b,c, are in AP’ b,c,d
are in GP and c,d,e, are in HP. Ifa=2, e = 18; then values
ofb,c, d are -

(A)2,6,18 (B)4,6,9

(©)4,6,8 (D)-2,-6,18

a,b,c are first three terms of a GP. If HM of a and b is 12
and that of b and ¢ is 36, then a equals-

(A)24 B)8
O)72 D) 1/3
Ifx, 1,zare in A.P.x, 2,z are in GP. then x, 4, z are in-
(A)AP (B)GP
(C)HP (D) None of these
1 1 1 1 1 1
Ifab,cinH.P. thenvalueof | -+———| | -+t—-—| =
b ¢ a/\c a b
__L __i
(A) 1o ®)
2
© ; —y (D) Both (A) and (B)
. b e
Ifa,b,c are in H.P. then ) ) will be in-
b+c c+a a+b
(A)A.P. (B)GP.
(C)H.P. (D) None of these

Ifthe (m+1)™, (n+1)t, (r+1)™ terms of an A.P. are in G.P.
and m,n,r are in H.P. then the ratio of common difference
to the first terms in the A.P. is-

(A)n/2 (B)2/n

(C)—n/2 (D)-2/n

Ifax, y,z,bare in AP, thenx+y+z=15and ifa,x,y,z, b are
1 1

in HP, then —+—+— =7 . Numbers a,b are -
Xy z 3

(A)8,2 B)11,3

©9,1 (D) None of these

If H and G are harmonic and geometric mean of positive
realnos.a&bsuchthat H: G=4:5thena:bis—

(A)5:4 B)1:4
©1:5 (D) None of these
PART 4 : MISCELLANE

The sum of all numbers between 100 and 10,000 which
are of the form n? (n eN) is equal to -

(A)55216 (B)53261

(©)51261 (D) None of these

ODM ADVANCED LEARNING
n
Q.72 Z;‘log 2 isequal to—
n(n+ n(n+l
@ 2 iog; a ® 2 1og, 3
+1)?n?
© %log a (D) None of these
Q.73 The sum to n terms of the series
1 1 1 .
T + ] + I +o is
- 1+3)——  (14+3+5——
1 A (1+3) 4 ( ) 4
B 4n C 2 D 4n
()2 +1 ()2n+1 ()2n+1 ()2n—1
Q.74 The sum to n terms of the series
111y 13! .
—t -l = T T Tt 18
2 2\2 3 \2
1.3.5..2n-1) 1.3.5..2n-1)
) 2"n - 2"n
1.3.5..(2n-1) 1.3.5..(2n-1)
©1- n-1 n-1
2n" n-—1 2n" n-—1

Q.75

Q.76

Q.77

Q.78

Q.79

If the sum to infinity of the series, 1 + 4x + 7x2 + 10x3 +

35
........ is =, where|x|<1, find x

16°

(A)2/5 B)1/5
©12 (D) 1/4
IfS= ! + 2 + 3 + + o _ th

123 345 567 e
(A)S=1/4 (B)S=1/2
(©)s=2/3 D)s=1
2174 2218 93/16 2432 | o is equal to-
A1 B)2
©)32 (D)5/2
Sum of n terms of the series
8+ 88+ 888 +.... equals

8 o 8
(A) g7 [10™1-9n-10]  (B) L7 [10"~9n—10]

8
© 5 [10™1-9n+10] (D) None of these

For all positive integral values of n, the value of
3.1.2+3.234334+....+3n.(n+1) is

(A)n(n+1)(n+2) (B)n(n+1)(2n+1)
(C)(n—l)n(n+1) (D)W

=
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+ ! + ! +...
3x7 TxI11 11x25

. . 1 1
Q.80 The sum of the series is Q88 1f3+ 7 (3+d)+ 5 (3+2d)+ ...t =8, then the value

(A)1/3 B)1/6 of d is-
(€)1/9 (D) 1/12 (A)9 ®)5
T O1 (D) None of these
th . .
Q.81 The 9™ term of the series 27+ 9+ 5§+ 37+ ........ will be Q.89 The sum ofinfinite series S= 1+ (1 +a) x + (1 +a+a2) x2
+(1+a+a2+ad)x3 ... oo (where0<a;x<1)is—
10 10 16 17
1— b = i
(A) 17 (B) 17 © 27 D) 27 1 1
(A) (1-x)(1-a) ®) (1-a) (1-ax)
Q.82 A series whose n'f term is [3 +¥,the sum of r terms will | .
O 1T = O
{r(r+1)}+ {r(r—l)} (1-x) (1-ax) (1-x)(1+a)
A) 2X v (B) 2x ni
Q90 22> (M=
{r(f—l) Cry re+D | i=1 j=1k=1
O % D)=,
) n(n+1)(2n+1) n(n+1)(2n-1)
Q.83 The sum of the first five terms of the series (A) 6 (B) 6
3+4l+6§+ ...... will be
2 4 n(n+1)(n+2)
© 6 (D) None of these
9

A)39—~  B)18>  (©39L (D)3~

16 16 16 16 Q.91 The sum of the first n terms of
Q.84 Valueof9+99+999+........ upto n terms is — 2 2122 24o24+32 .
| T+ ) + 1253 + oo is
10" -9n-10 10" —9n-10
A= (B) =
2n%-n n(n+2) 2n% +n n?-2n
10" —9n-10 10" —9n—10 (A) (B) © (D)
(C)Tn (D)Tn 3 3 3 3

1 2 3
Q.85 The sumoftheseriesa—(a+d)+(a+2d)—(a+3d)+... Q.92 The sum of the series, S R, R, S

upto (2n + 1) terms is- . 23 3-4 4.5
to n terms 1s —

(A)-nd (B)a+2nd
+ 21’1+1 21’1+1
(C)a+nd (D)2nd ) o ®) .
Q.86 The sum to n terms of the series n+2 n+2
2n+1 2n+1
1 12 ©) +2 (D) -2
1+2(1+H] +3(1+—) +....is given by- n+2 n+2
n Q.93 The sum of 15! n terms of the series
2
W Bl 2 1?P+22 12422432
2 —+ +
(C©)n(1+1/n) (D) None of these 0 ) 203
Q.87 1+22+3.22+4.23+...+100.2% equals-
(A)99.2100 (B) 100.2100 @A) 2 (n+2) ® " (n-2)
3 6
(C)1+99.2100 (D) None of these
C n+2 D n(n-2)
© (D) =

2
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Q.94 Iflog2,log (2*—1)and log (2* + 3) are in A.P. then find Q.98 The sum of the latter half of the first 1000 terms of any

Q.95

Q.96

Q.97

the value of x.

(A)log, 5
(C)log, 8

(B)log, 3

(D) log, 6
Ifx,y,zareinA.P. and x, y, tare in GP. then x, x—y, t—z are
in

(A)GP.
(O)H.P.

(B)A.P.
(D) A.P. and G.P. both

The geometric and harmonic means of two numbers x;

8
and x, are 18 and 16 Il respectively. The value of

[ x| =X, |is

(A)S B)10
O 15 (D)20
Ifa, a,,........ , 8, 4 arein GP,, then

A a]az + 3.33.4 + ..... +1'a2n_1a2n

Jasas +yfagas +otfag0800

is equal to-

Q.99

A.P. is equal to one third of the sum of the first n terms of
the same A.P. Thenn =

(A) 1500 (B) 3000
(©)2000 (D) 1000

If the (2p)™ term of a H.P. is q and the (2q)™ term is p,
then the 2 (p + q) term is-

pq 2pq
(A) 2(p+q) ®) p+q
C _Pqa_ D p+q
( )p+q ) Pq

Q.100 All terms of a certain A.P are natural numbers. The sum

of its nine successive terms begining with the first is
larger than 200 and smaller than 220. If the second term is
12, then the common difference is

(A)2 B)3
©4 D)6

B
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EXERCISE -2 [LEVEL-2]
LY ONE OPTION I RRECT Q.10 If aj, ap, a3,ceeeeeeennnnnn. ay, a, + | are in A.P. then
b+c—a c+a—-b a+b-c¢ . ) 1 1 1 .
Q1 If ) ) are in A.P. then which of + + + o + is equal to
a b ajap axaz azay ap Ang
the following is in A.P. -
(A)ab,c (B) a2, b2, ¢? (A) n-1 (B) 1
111 apanyg apanig
© PRI (D) None of these
) . n+l1 n
Q.2 If the pth, qth and rth terms of a harmonic progression © (D)
apanyg apanig
. q-—r r—p p—q .
are a, b, c respectively, then + b + = Q.11 Ifthe (m+ 1), (n+1)™,(r+1)h terms of an A.P. are in G.P.
a ¢ and m,n,r, are in H.P. then find the ratio of common
par p+q+r par difference to the first terms in the A.P.
(A) abe (B) atbic © E (D) none of these (A)n/2 (B)2/n
. 3131 (3 4 o3yl (o3 (€©)—n/2 (D)-2/n
Q3 If3a:ll),c,d gre in GP., then (a° +b7)7", (b +¢)~, (¢ + Q.12 Ifnarithmetic meansa,, a, ,......, a, are inserted between
d°)" are in - 50 and 200 and n harmonic means h;, h, ,....., h_ are
(A)AP (B)GP. : 2 ne
. ’ inserted between the same two numbers, thena, h, _, is
(C)H.P. (D) none of these equal to n
Q4  Ifx;>0,i=1,2,.....,50 and x| +x, +........ +X50 =50, then
10000
the minimum value of L + L +ot L equals to — (A)500 (B)
X1 X2 X50 550
(A) (50)? (B)50 (C) 10000 (D) ==
(©)(50° (D) (50)*
" Q.13 Ifaj,a,, a3, a,, a5 are in H.P., then find the value of aa,
[ ; + + + .
Q.5 If1, logg, (3* +48) and log, (3 - 3) are in A.P., then (52;316:3214 435 (B) 8a,a4
findx (C) 10a,a4 (D) 4a,a
(A1 (B)2 Q.14 If positive numbers a, b, ¢ are in H.P. then the value of
©9 D)3 elog(a + ¢) + log(a-2b +c) g equal to
Q.6 Ifx,y,zare in G.P. and a* =bY = ¢* then- 5
(A) log, a=log,c (B) log.b =log,c (A) log (a—c) B)(a-c)
(C)log,a=logb (D) none of these (C) (a—c)? (D) zero
Q.7 a,b,care first three terms of a GP. FHM ofaand b is 12 1 .
and that of b and ¢ is 36, then find the value of a. Q.15 ) cosec?0, 2cotd, 0 <0 < o »are in G.P. if 0 is equal to
(A)2 B)3
(OFA] (D) None of these
Q.8 The numbers 1 , 1 , Q.16 Ifx,y,zare three real numbers of the same sign then the
11-44/6 — _
\/ \/_ \/6 2\/5 + 2\/5 2\/8 value of X + y + Z lies in the interval
1 ) y z X
oA (A2 +e0) (B)[3,+0)
(©)(3,+x) (D) (-=0,3)
(A)A.P. B)GP. ( \
a,a; a,+a a,—a
(OH.P. (D) None of these Q.17 If 283 _2p7d3 41 2 3J thena,, a,, a3, a are in
‘—1 aja, a;+ay a;—ay
Q9 If 10gi6 log, g >0,then x e(a,b)u(c,d).Ifa, (A)AP. (B)GP.
3 (OH.P. (D) None of these
b,k,c,dare inA.P., then the value ofa>+b*+k>+¢*+d*> Q.18 The sum of the integers lying between 1 and 100 (both

is
(A)115
(C)118

(B) 125
(D) 130

inclusive) and divisible by 3 or 5 or 7 is
(A)2838 (B)3468
(C)2738 (D)3368

=
I20
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

The arithmetic mean of two numbers is 3 times their
geometric mean and the sum of the squares of the two
numbers is 34. The two numbers are

(A)23 +5,23 =5 (B)3+242,3-242
(C) V10 + /7, 410 — /7 (D) none of these

Ina G.P,, if 2p) term is q2 and (2q)™" term is p% where p
and q € N, then its (p + q) term is —

(A) pq (B) p*q?

1 1

2,2 D) — 3.3
(© 7p7 (D) ,p'q
Ifa, +a,+a;+a,tag+...+a =1foralla,>0,i=1,2,
3, .....,n. Then the maximum value of a12a2a3a4a5 ........ a
is —

2 4

(A) - B) ——

(n+1) (n+1)

2 4
© “n (D) n+l

n n

Ifsin a, sin 3, siny are in A.P. cos a., cos 3, cos y are in G.P.

cos? oL+ cos> y —4cos0.cosy B

then : :

l1-sinasiny
(A)-2 B)-1
©)0 (D)2
Givena_, =A;a_ =Basthetermsofthe GP.a,a,,
P then for A # 0 which of the following holds?
(A) ap, =vAB (B) a, =*YA"B"

m2—m-n—mn 2 2

mT—m-—-n—n

el (75

f 1 ; log(zl,x+l)4 and 1 arein

Og(s.zX +1) 2
Harmonical Progression then

(A) x is a positive real

(B) x is a negative real

(C) x is rational which is not integral

(D) x is an integer

Consider an A.P. with first term 'a' and the common
difference d. Let S; denote the sum of the first K terms.

Let Sﬁ is independent of x, then

X
(A)a=dR2 B)a=d
(C)a=2d (D) none
Concentric circles of radii 1, 2, 3......100 cms are drawn.
The interior of the smallest circle is coloured red and the
angular regions are coloured alternately green and red,
so that no two adjacent regions are of the same colour.
The total area of the green regions in sq. cm is equal to
(A) 1000m (B)5050m
(©)4950n (D)5151n

Q.27

Q.28

Q.29

Consider theA.P. a;,a,,.....,a
the GP. by ,b,,.....,b

9
suchthata; =b; = 1; a5 =D, andzlar =369 then
.

(A)bg=27 (B)b,=27

(C)bg=81 (D)by=18

The point A(x, y;) ; B(X,, ¥,) and C(x3, y3) lie on the
parabolay = 3x“. If x|, x,, X5 are inA.P. and y,, y,, y; are
in G.P. then the common ratio of the G.P. is

(A)3+ 242 (B)3++2
©)3-2 (D)3- 242

A circle of radius r is inscribed in a square. The mid points
of sides of the square have been connected by line
segment and a new square resulted. The sides of the
resulting square were also connected by segments so
that a new square was obtained and so on, then the radius
of the circle inscribed in the n'? square is

3-3n
2
(B) 2 r

_573n
2 2 Ir

I-n

(A) 22 |r

_n
2 2 r

©) D)

ASSERTIONAND REASON QUESTIONS

Q.30

Q.31

Q.32

Q.33

(A) Statement-1 is True, Statement-2 is True; Statement-
2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-
2 is NOT a correct explanation for Statement-1.

(C) Statement -1 is True, Statement-2 is False.

(D) Statement -1 is False, Statement-2 is True.

(E) Statement -1 is False, Statement-2 is False.

Statement1:1,2,4,8, ........... isaGP,4,8,16,32isaGP.

and1+4,2+8,4+16,8+32........ isalsoa G.P.

Statement 2 : If T, denotes k™ term of a G.P. of positive

common ratio r and T', denotes k™ term of an other G.P.

of common ratio r, then the series whose k' term is

T", =T, +T' iaalso a G..P. with common ratio r.

Statement-1 : In the expression (x + 1) (x +2) ... (x+50),

coefficient of x* is equal to 1275.

n(n+1)

n
Statement—2 : Zr = )
r=1

neN.

Leta,r e R—{0,1,—1} and n be an even number.
Statement—1 : a. ar. ar? .. . ar?~ ! = (a2 2~ /2,
Statement-2 : Product of k' term from the beginning
and from the end in a G.P. is independent of k.
Statement—1 : Letp, q,r € R"and 27pqr 3 (p+q+1)° and
3p+4q+5r=12, thenp® + q* +r° is equal to 4.
Statement-2 : IfA, G, and H are A.M., GM., and H.M. of
positive numbers a, a,, a5, ..., a, then H< G <A.

[21
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Q.34 Statement1:Ifa, b, cand d are in harmonic progression
then (a+d) > (b +c).
Statement 2 : Ifa, b, c and d are in arithmetic progression,
then ab + ¢d > 2 (ac + bd — be).
1 1 1
loga logb ' logc

Q.35 Statement-1: Ifa,b,carein GP, are

inH.P.
Statement-2: When we take logarithm of the terms in
G.P., they occurin A.P.

MATCHTHECOL TYPE TI

Q.36 Column II gives sum of n terms of the series given in
column I. Match them correctly —
Column I Column II

(a)8+88+888+......... (®) %(4“—1)+n(n+1)

(b)3+8+22+72+266+1036+ .....

8 +1
(q) 31 [10""* —9n+10]

© 1 1 1 l[n(n—i-l)]

+ + o () T
1234 2345 3456 0202 01

1 + 2 + 3 +
112 +1% 1422 42% 1432434 7

(d)

[ 1 1
(s) 5{1.2.3_(n+1)(n+2)(n+3)}

Code :

(A) a-q, b-p, c-s, d-r

(C) a-r,b-q, c-s,d-p
Q.37 Match the column

(B) a-s, b'pi c-q, d-r
(D) a-r, b-S, c-p, d'q

Column I Column IT
. _jisin (2k-1) X dx
(a) If 3 )  snx (p) constant sequence
thena,, a,, ....... forma
(b) Ifx,y,zall greater than ‘1’ are (@A.P.
) 1 1 1 '
in G.P. then 1+logx 1+logy 1+logz are in
(c) Ifa,b,careinA.P. then (r)H.P.
ab+ac bc+ba ca+bc )
> > are in
be ca ab
(d) If xp, X9, e X, are n non-—Zzero (s)GP.

real numbers such that,
O R D SHIE) [ SR SN )
S(X Xy P XXy T X xn)2 , then
X5 Xg, .,X,, Ar€ i Code:
(A) a-q, b-p, c-s, d-r (B) a-s,b-p,c-q, d-r
(C)a-r,b-q, c-s,d-p (D) a-p, b-r, c-q, d-s

PASSAGE BASED QUESTIONS
Passage 1- (Q.38-Q.40) : Four different integers from an in-

creasing A.P. One of these numbers is equal to the sum
of the squares of the other three numbers. Then

Q.38 The smallest number is —

(A)-2 (B)0 ©)-1 (D)2
Q.39 The common difference of A.P. is —

(A)2 (B)1 ©3 D4
Q.40 The sum of all the four numbers is —

(A) 10 B)8 ©2 (D)6

Passage 2- (Q.41-Q.43)

Arithmetic, geometric and harmonic mean of the roots of

x2+13x+36=0and a, p and y respectively.

x, and x, are the roots ofax2+bx+c¢=0, a,b,c € Rand

a, B,y lies between the x; and x,, 8 = | x; — X, |, then

minimum possible value of 6 is —

(A1 (B)3/4

©12 (D) 25/26

Set of all values of t if sum of roots of

x2—(2— 13t+a+7) x—36 =0 is less than or equal to B,

is [/, m] and p = ¢ + m, then p is equal to —

(A)13 (B)26

©4 (D) 17

Equation whose roots are 2a., p is (where p obtained from

above questions).

(A)x2+30x+221=0

(C)x2+17x+52=0

Passage 3- (Q.44-Q.46)
LetA,, Ay, A;, ....., A be arithmetic means between -2
and 1027 and G|, G,, G, ...., G, be geometric means
between 1 and 1024. Product of geometric means is 243
and sum of arithmetic means is 1025 x 171.

Q.41

Q.42

Q.43

(B)x2—39x+338=0
(D)x%2-169=0

Q.44 The value of nis —

(A7 ®)9

O11 (D) None of these
Q.45 The value of mis —

(A) 340 (B) 342 (C)344 (D) 346
Q.46 Thevalue of G| +G, +G3+........ +Gis—

(A) 1022 (B)2044

(©)s12 (D) None of these

Passage 4- (Q.47-Q.49)
Let <a > and <b, > be the arithmetic sequences each
with common difference 2 such that a; < b; and let

n

n
c, = Zak, d, =
k=1

Suppose that the points A (a,, ¢, ), B, (b, d, ) are all
lying on the parabola C: y = px%+qx +rwherep, g, r are

by
]

constants.
Q.47 The value of p equals —
(A)1/4 B)1/3 ©) 12 (D)2
Q.48 The value of q equals —
(A)1/4 B)1/3 )12 (D)2
Q.49 Ifr = 0 then the value of a; and b, are —
(A)1/2and 1 (B) 1and 3/2
(C)0and 2 (D)1/2and2

—
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EXERCISE -3 (NUMERICAL VALUE BASED QUESTIONS)

NOTE : The answer to each question isa NUMERICAL VALUE. Q.11 Let S, k=1,2,.., 100, denote the sum of the infinite

Q.1

Q.2

Q3

Q4

Q5

Q.6
Q.7

Q8

Q.9

Q.10

- 1

Ifth Jaiib h

€ sum = , Where
TS ke )V kK2 Jo

a,b,c e Nandliein[1, 15], then find the value of atb+c.

Numbers are grouped as {1, 1, 1} {3,32, ....... 3%}
{6,6%,.....67} {10,102, ..., 10%}. If sum of numbers in 10t

bracket is A such that (% + 1] —55B , then find B.

49
If Z;=a+b\/§,thena+b:

2

n=l4yn++yn° -1

If tan [L - xj s tanl, tan [l + xj in order are three
12 12 12

consecutive terms of a G.P. then sum of all the solutions

in [0, 314] is krt. The value of k is.

Leta+ar1+ar12+ ........ ooanda+ar2+ar22+ ....... wbe

two infinite series of positive numbers with the same first

term. The sum of the first series is r; and the sum of the

second series is ,. The value of (r; +r,)

Ifthe equation x* — (3m +2) x2+ m? =0 (m> 0) has four

real solutions which are in A.P. then find the value of m.

ConsideranA.P.a, ,a,, as,...... suchthata; +ag5+ag=11

and a, +a, = -2, then the value of a; +a, +a, is

o ~k+2

The sum equal to

e 3
Along a road lies an odd number of stones placed at
intervals of 10 m. These stones have to be assembled
around the middle stone. A person can carry only one
stone at a time. A man carried out the job starting with the
stone in the middle, carrying stones in succession,
thereby covering a distance of 4.8 km. Then the number
of stones is
Let K is a positive integer such that 36 + K, 300 + K,
596 + K are the squares of three consecutive terms of an
arithmetic progression. Find K.

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

geometric series whose first term is and the

common ratio is 1/k. Then the value of

1002 100 X
—+ k“-3k+1) S| is —
001 kz=:1‘( ) Skl is

Leta;, a,, as, ..., a;; be real numbers satisfying a, = 15,
27-2a,>0anda =2, | —a_,fork=3,4,..  11.If

2 2 2
ai +aj +...+a
% =90, then the value of
a;t+ap+...+ap; . )
————— isequalto:
11
Letay, a,, as,....., a1 be an arithmetic progression with

p . .
a; =3 and Sp = Zai’ 1<p<100- For any integer n with
i=1 S
1<n<20,letm=5n.If == does not depend on n, then
n
value of a, greater than 3 is —
Letay, a,, a3, ..... be in harmonic progression witha; =5
and a,(, = 25. The least positive integer n for which
a,<0is
A pack contains n cards numbered from 1 to n. Two
consecutive numbered cards are removed from the pack
and the sum of the numbers on the remaining cards is
1224. If the smaller of the numbers on the removed cards
isk, thenk —20 =
The harmonic mean of the roots of the equation

(5+J§)x2—(4+\/§)x+8+2\/§=0 is

The number of solutions of log,(x — 1) =log,(x - 3) is
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EXERCISE -4 [PREVIOUS YEARS AIEEE / JEE MAIN QUESTIONS]

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

Q8

Q.9

The sum of the series 13 —23+33 — .. +93=

[AIEEE 2002]
(A)300 B) 125
(C)425 (D)0

If the sum of an infinite GP is 20 and sum of their square

is 100 then common ratio will be = [AIEEE 2002]
(A)12 B)1/4
(©)3/5 D)1

If the third term of an A.P. is 7 and its 7th term is 2 more
than three times of its 3rd term, then sum of its first 20

terms is- [AIEEE 2002]
(A)228 (B)74
(©)740 (D) 1090

Ifx,, X,, X5 and y|, y,, y5 are both in G.P. with the same
common ratio, then the points (x;, y;), (X,, y,) and

(X3,¥3) [AIEEE 2003]
(A) are vertices of a triangle (B) lie on a straight line
(C) lie on an ellipse (D) lieonacircle

If the system of linear equations x + 2ay + az = 0;
x+3by+bz=0;x+4cy+ cz=0has a non- zero solution,

then a, b, ¢ [AIEEE 2003]
(A)satisfya+2b+3c=0 (B)areinA.P.
(C)areinGP. (D)arein H.P

Let two numbers have arithmetic mean 9 and geometric
mean 4. Then these numbers are the roots of the
quadratic equation- [AIEEE 2004]
(A)x2+18x+16=0 (B)x2—18x+16=0
(C)x2+18x—16=0 D)x2-18x-16=0

Let T, be the ' term of an A.P. whose first term is a and
common difference is d. If for some positive integers m,

1 1
n, m#n, Tm:H and T = g then a — d equals-
[AIEEE 2004]
(A0 ®)1
1 1
(C) I/mn (D) —+—
m n
The sum of the first n terms of the series
2
1242.224324242+52+2.62+.....is n@+h” when
n is even. When n is odd the sum is- [AIEEE 2004]
3n (n+1) n2 (n+1)
Ay ———— B) ——
(A = (B) =
n (n+1)> nm+)T
(© )| —5—

o0 o0 o0

n n n .

Ifx= Za ,y= Zb ,Z= ZC where a, b, c are in
n=0 n=0 n=0

AP.and|a|<]1,|b|<1,|c|<]1thenx,y,zarein-

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

(A)GP (B)AP
(OAGP (D)HP
If in a AABC, the altitudes from the vertices A, B, C on
opposite sides are in H.P., then sin A, sin B, sin C are in

[AIEEE 2005]

(A)GP. (B)A.P. [AIEEE-2005]
(OAGP (D)H.P.

Leta, ay, as, ..... be terms of an A.P. If

a;+a,+..+a 2 a
LB i A p—z,piqthen =5 equals —
al+a2 +...+aq q as1

(A)7/2 B)2/7
(©)11/41 (D)41/11
Ifa;,a,,..... a are in H.P,, then the expression a,a, +a,a,
+...+a,_ja isequal to— [AIEEE-2006]
(A)(n-1)(a; —a,) (B)naja,

O (n-1aja, (D)n(a;-ay)

In a geometric progression consisting of positive terms,
each term equals the sum of the next two terms. Then the
common ratio of this progression equals- [AIEEE- 2007]

|
B) 5 V5

[AIEEE-2006]

1
(&) 5 (1-45)

1 1
©5 5 D5 (51

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 [AIEEE 2008]
(A)-12 B)12
©)4 (D)4

e ) 6 10 14
Sum to infinity of the series 1+ 3 + 3—2 + 3—3 + 3—4 .......
(A)2 B)3 [ATEEE 2009]
©4 D)6

A person is to count 4500 currency notes. Let a, denote
the number of notes he counts in the n'h minute. If

a=a,= =aj,=150andag,a;, ...... are in A.P. with
common difference —2, then the time taken by him to

count all notes is — [AIEEE 2010]
(A) 34 minutes (B) 125 minutes
(C) 135 minutes (D) 24 minutes

A man saves Rs. 200 in each of the first three months of
his service. In each of the subsequent months his saving
increases by Rs. 40 more than the saving of immediately
previous month. His total saving from the start of service
will be Rs. 11040 after : [AIEEE 2011]
(A) 18 months (B) 19 months

(C) 20 months (D) 21 months

—
124




SOAL

(SEQUENCES & SERIES ) QUESTION BANK
Q.18 Statement-1 : The sum of the series Q.26 Ifthe 21, 5th and 9th terms of a non-constant A.P. are in
1+(1+2+4)+(4+6+9)+(9+12+16) G.P., then the common ratio of this G.P. is
+....+(361 +380+400) is 8000. (A) 4/3 (B)1 [JEEMAIN 2016]
n © 74 (D) 8/5
3 3 3 i
Statement-2 : Z & -(k-1°=n . for any natural Q.27 [If the sum of the first ten terms of the series
k=1 2 2 2 2
3 2 1 2 4 . 16 .
number n. [AIEEE 2012] [lgj +(2§) +(3g) i +(4g) Fe ds o, thenmis
(A) Statement-1 i.s false, Statement-2.is true. equal to — [JEE MAIN 2016]
(B) Statement-1 is true, statement-2 is true; statement-2 (A)101 (B) 100
is a correct explanation for Statement-1. ()99 (D) 102
(C) Statement-1 is true,.statement—Z is true; statement-2 Q.28 For any three positive real numbers a, b and c,
1; nosttatcorrectt legpianatlc;ntfor SttatzeI.nefn;—l . 9 (25a2 +b2) +25 (c2 - 3ac) = 15b (3a+c). Then :
Q.19 if 1)00 ?irfll:setrllle; 1(1)?)&?:;:1 2;:;113&- 11;1 1?0:16. ero common [JEE MAIN 2017]
: . . . V:;l z th (A)a,bandcareinA.P. (B)a,band carein GP.
dlfference. equalls t.he 50 times its 50™ term, then the 150 (C)b, cand a are in G.P. (D) b, c and a are in A.P.
term of this AP is : . [A,IEEE 2012 Q.29 Letay,a,, a, ..., 349 be in A.P. such that
(A)-150 (B) 150 times its 50th term -
(©) 150 (D) zero a —416anda. +a..=66.If
Q.20 The sum of first 20 terms of the sequence 0.7, 0.77, kZ:%) et anday ™ s '
0.777,.cccy i — [JEE MAIN 2013 a2 +a,% + ... +a% ;= 140m, then m equal to
7 - 7 20 (A) 34 (B)33 [JEEMAIN 2018]
(A) 5(179—10‘ ) (B) 5(99—10‘ ) (©)66 (D) 68
Q.30 LetAbe the sum of'the first 20 terms and B be the sum of
7 20 7 20 the first 40 terms of the series
(C)E(IWHO ) (D)§(99+10 ) 1242224324242+ 524267+ .....
Q.21 Ifx,y,zareinA.P.and tan!x, tan"ly and tan~!z are also IfB—-2A=100%, then % is equal to: [JEE MAIN 2018]
in AP, then - JEEMAIN2013| (A)464 (B)496
(A)x=y=z (B)2x=3y=6z (€)232 . D2’
(C)6x=3y=2z (D) 6x=4y=13z Q.31 Ifa, band c be three distinct real numbers in G. P. and
Q.22 Three positive numbers from an increasing G.P. If the atb-+c=xb, thenx cannot be :[JEE MAIN 2019 (JAN)]
middle term in this G.P. is doubled, the new numbers are (A)4 (B)-3
in A.P. Then the common ratio of the G.P. is — ©)-2 (D)2
[JEE MAIN 2014] 30 15
Q.32 Letag,a,,.,a3ybeanA. P, S= 2aiand T=2 30y .
(A) V2443 (B) 3++2 = =
Ifag=27and S—-2T =75, thena,=
©)2-3 D) 2+3 [JEE MAIN 2019 (JAN)]
Q.23 If(10)2+2 (1D (10)8+3(11)2(10)7 +..... + 10(11)° =k (A)57 (B)47
(10)?, then k is equal to [JEE MAIN 2014] ©)42 D)52
(A)121/10 (B)441/100 Q.33 The sum of all natural numbers 'n' such that
(©)100 (D)110 100<n<200and H.C.F. (91,n)>1is:
Q.24 The sum of first 9 terms of the series [JEE MAIN 2019 (APRIL)]
PorP+2d P42343 A S
Tt e is  [JEEMAIN2015] (€)3203 (D)3303
+ +3+
20
(A)96 (B)142 Q34 Thesum ) k Lk is equal to-[JEE MAIN 2019 (APRIL)]
©)192 (D)71 k=l
Q.25 Ifmisthe A.M. of two distinct real numbers / and
n(/,n>1)and G,, G, and G are three geometric means (A) 2— ]i ®)2_ 1L
between / and n, then G 14 + 2G24 + G34 equals. 27 20
(A) 4 Im?n (B)4 Imn? [JEE MAIN 2015] )1
(C) 4 Pm?n? (D)4 2mn ©,_11 (D) 2- 55
20 2

=
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Q.35 Ifthree distinct numbers a,b,c are in GP. and the equations Q.43 Ifa,, a,, as,..... are in A.P. such that a; +a; +a s = 40,
ax?+2bx +c¢=0and dx? +2ex + f=0 have a common root, then the sum of the first 15 terms of this A.P. is :

then which one of the following statements is correct? [JEE MAIN 2019 (APRIL)]
[JEE MAIN 2019 (APRIL)] (A)200 (B)280
def (©)120 (D) 150
(A)d,e, farein A.P. B) —» PR in GP. Q.44 IfQI*+21"%) f(x), (3*+3 ) are in A.P. then minimum
abe value of f (x) is [JEE MAIN 2020 (JAN)]
© g’%’% areinA.P. (D)d, e, farein G.P. Eé)) 31 ((g))i
Q.36 Let the sum of the first n terms of a non-constant A.P., a,, 20
- ; 1+2+3+....+k
a,,as, .....be S0n + #A , where A is a constant. If Q45 Find the sum kzz:l ( )
d is the common difference of this A.P., then the ordered [JEE MAIN 2020 (JAN)]
pair (d, as,) is equal to [JEEMAIN2019(APRIL)] Q.46 ForanAP.T =1 /20, T,,=1/10. Find sum of first 200
(A) (A, 50 +46A) (B) (A, 50+45A) term. [JEE MAIN 2020 (JAN)]
(©) (50, 50+46A) (D) (50,50+45A) 1 1
Q.37 Ifthe sum and product of the first three term in an A.P. are (A)201 5 (B)101 5
33 and 1155, respectively, then a value of its 11th term is
[JEE MAIN 2019 (APRIL)] (©)301 (D) 100~
(A)-25 B)25 2 2
(©)-36 (D)-35 7
Q38 Thesumoftheseries | +2x3+3x5+4x 7+ upto 11th Q.47 3 w isequalto [JEE MAIN 2020 (JAN)]
termis :- [JEEMAIN 2019 (APRIL)] n=l1
(A)915 (B)946 I T
(C)945 (D)916 Q.48 The product 54 416 84816128 1o o0 1S equal to :
3x 5x(@P+2%) Tx(P+2°+3° JEE MAIN 2020 (JAN
Q.39 The sum 12 + lg +22 )+ 1§+22 +32 )+ (A)21/2 (53)21/4 ( )
[JEE MAIN 2019 (APRIL)| ©)2 . O
(A) 660 (B) 620 Q.49 Leta be then™ term of a G.P. of positive terms.
(C)680 (D) 600 100 100 200
Q.40 Ifaj,a,,as,......... ,a, arein A.P. and If Z as,41 =200 and Z a3, =100 then Z an is equal
ajtayta;t .. +a,,=114,thena; +a;+a, +aq n=l n=1 n=l
is equal to : [JEE MAIN 2019 (APRIL)] to — [JEE MAIN 2020 (JAN)]
(A)38 (B)98 (A)225 B)175
(C)76 (D) 64 (€)300 (D) 150
Q.50 The number of terms common to the two A.P.'s
P42 1P+42°+3 3,7,11, ....,407and 2,9, 16, ..., 709 is
Q.41 Thesum1+ R R > 75 105 eeees
1+2 1+2+3 [JEE MAIN 2020 (JAN)]
3 3 3 3 Q.51 Let3+4+8+9+13+14+18+.......... 40 terms=S. If
Pr2 e 3+ 415 1 0iss 415 S=(102)mthenm= [JEE MAIN 2020 (JAN)]
1+2+3+...+15 2 (A)20 B)25
[JEE MAIN 2019 (APRIL)] ©10 (D)5
(A) 1240 (B)1860 Q.52 ay,a,,a;....a9arein GP wherea <0,
(C)660 (D) 620 9
Q.42 Leta,band cbeinG. P. with common ratio r, where a # 0

and 0 <r<1/2.1f3a, 7b and 15c are the first three terms of
an A. P., then the 4th term of this A. P. is :

[JEE MAIN 2019 (APRIL)]
(A)(7/3)a (B)a
©@23)a (D) 5a

a1+a2:4,a3+a4:16,ifzai =4A,

i=l

then A is equal to [JEE MAIN 2020 (JAN)]
(A)-513 (B)-511/3
O)-171 D)17

[4




SOAL

(SEQUENCES & SERIES)
ANSWER KEY
EXERCISE - 1
Q 1 2 3 4 5 6 7 8 9 10|11 (12|13 | 14| 15 (16 | 17 | 18 | 19 | 20
A A B C D D C C B C B C B C C A A C C C D
Q| 211221 23| 24| 25| 26| 27| 28| 29| 30| 31| 32|33 (3435|3637 | 38| 39| 40
A D B A C D B D A D C A C B D C B C B C B
Q | 411 42| 43 | 44| 45| 46 | 47 | 48 | 49 | 50| 51 | 52 | 53 [ 54 | 55| 56 | 57 | 58 | 59 | 60
A B A A B C A A A A A B A C D A C B C D D
Q| 61|62 63| 64|[65|66|67|68|69|70]| 71|72 7374|7576 |77 | 78| 79| 80
A C D B B C D C D C B B B B B B A B A A D
Q|81 182(83|84|85| 86|87 |88 |89|90]|91|92| 93|94 (95|96 97| 98| 99 (100
A A A A B C A C A C C B B A A A C D A C C
EXERCISE - 2
Q1 21 3|1 4]|15]16|7]|8]9](10{11]12|13|14]|15]16|17|18]19]20|21]|22]|23|24]|25
Al|C B|B]|C c|B|D|D|J]C|D|JC|C|B|]A|JA|B|A|B|JA]JA]|BIJA
A |26]|27128129|30]31|32|33|34|35|36|37|38|39|40|41|42|43|44145|46|47148]49
B|B|B|A|J|A|C|A|A|D|B|JA|J]A|D|C|B|C|D|J|A|D|B|BJA]JA]|JC]|C

EXERCISE -3
71819 (10]111|12|13(14| 15|16 | 17
A|11] 111 | 84950 1| 6| 7|8 [31]925( 3 [0 | 9|25 5| 4|1

o
—
(X
w
IS
)
o

EXERCISE - 4
2(3|4(5|6|7(8]|9(10]11{12] 13 |14| 15|16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32
c|C(B|D|B|A|B|(D|B|(C|C| D |A| B D|B|D A|D|C[A|A|A|[A|D|A|D|D|D

OlfoR

A
34|35(36|37(38|39(40|41|42(43|44| 45 |46| 47 | 48| 49| 50| 51
BI|C[A|A|B|A|C|D|B[A|C|[1540|D|504| A| D|14[ A

|00
w|BloO|=~

[4
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TRY SOLUTIONS

STUDY MATERIAL : MATHEMATICS

CHAPTER- 6 :
SEQUENCES & SERIES
SOLUTIONS TO TRY IT YOURSELF
TIRYITYOURSELF-1

(1)  The smallest and the largest numbers of three digits,
which are divisible by 7 are 105 and 994, respectively. So,
the sequence of three digit numbers which are divisible
by 7is 105,112,119, ..., 994. Clearly, it is an A.P. with first
term a = 105 and common difference d = 7. Let there be n
terms in this sequence. Then, a, = 994
= a+(n-1)d=99%4
= 105+(n-1)x7=994=n=128
Now, required sum is

n 128
7 [2a+(-1)d]= - [2x105+(128 - 1) x 7] = 70336

(2)  Letthe numbers be (a—d), a, (a + d). Therefore,

(a-d)+a+(a+d)=—3=3a=-3=a=-1

and (a—d)(a)(a+d)=8

= a(@?-d>)=8=(-1)(1-d?=38 [

= d’°=9 =>d =+3

If d = 3, the numbers are 4, -1, 2.

If d =-3, the numbers are 2, -1, — 4.

So, the numbers are 4, 1,2 or 2, —1,-4.

(3)  Letthe digits at ones, tens and hundreds place be (a —d),
aand (a + d), respectively. Then the number is
(a+d)x100+ax10+(a—d)=111a+99d
The number obtained by reversing the digits is
(a—d)x100+ax10+(a+d)=111a—-99d
Itisgiventhat(a—d)+a+(a+d)=15 ... ®
and 111a—-99d=111a+99d—-5%4

3a=15and 198d =594
—a=5andd=3
So, thenumberis 111 x5+99 x 3 =852.

“@ Assume A, Ay, A5, ... ,A ;| be the eleven A.M.’s between

28and 10,50 28,A4,A,, ... ,All, 10 are in A.P.
Let d be the common difference of the A.P.
The number of terms is 13. Now,

10=T;=T,+12d=28+12d

10-28 18 3
= d= =

a=-1]

12 12 2
Hence, the number of integral A.M.’s is 5.
Q) Let the four numbers in an A.P.be a—3d,a—d, a +d,
a+3d.
Sum of the terms is,4a=20=a=5
Sum of their squares is 4a2 + 20d2 = 120
= 20d>=120-4x25=20
= d®=1or d=+1
Hence, the numbers are 2,4, 6,8 or 8, 6,4,2.
) O.T,=a+(m-1)d=1/nand T =a+(m-1)d=1/m

LR
= (m-n) P

m-n 1
=>d=—
mn mn

Sa=—..

1 1
o T, ,=at+t(mn-1)d= ey +(mn—1) -

1 1
= 4l-—=1
mn mn

@) (). 2+5+8+...... 2n terms
=57+59+61+....... n terms

- 2711[4+(2n—1)3]=%[114+(n—1) 2]

=>o6n+1=n+56=5n=55=n=11

@) (C).S,=cn’;S ,=c(n-1)>=cn’®+c—2cn
T, =2cn—-c
T,2=(2cn-c)?>=4c? n? +c? —4c’n

42 n(n+1)(2n+1)

S +nc?2c¢Zn (n+ 1)

Sum=3% Tn2 =

_ 2¢%n(n+1) 2n +1)+3nc® —6c*n(n +1)

3
_ nc’[4n® +6n+2+3-6n-6] _nc’(4n” —1)
3 - 3
9 3or9.
5n
Sm _Ssa_ 2 07O DA 516 )+ 5nq]
Sn Sp E[6+(n—1) d] [(6—d)+nd]
2
d=6ord=0.

Now, ifd=0thena, =3 else a, =9

For single choice more appropriate choice is 9, but in
principal, seems to have an error.

L a,=3+6=9

TRYITYOURSELF-2
1 tg=art=2
Product of its first 9 terms is
a (ar) (ar2) ..... (arS) =912+ 48 = a91.(8/2) (1+38)
=27 30 =(ar%)?=2=512
(2)  Letabe the first term and r the common ratio of the G.P.
then, a =2 [a ,, +a ,+a 3+..00]forallneN
(Given)
ar™ 1 =2 [ar" +ar™! + ... 0]
2ar" 2a
—_— =

1=

1
=>r=—
-r l-r 3

= arl=

(3)  Let the three numbers be a/r, a and ar.
Then, product=216. Hence, (a/r) xa xar=216
= a’=216 =a=6.
Sum of the products in pairs is 156. Hence,

1
2taar+2ar=156 = 32(;+r+1j =156
r r

36 {ﬁ} =156

= 32 +r+1)=13r=3r2-10r+3=0

T

o
I28
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)

©)

(©)

™

= Br-1)(x-3)=0=r=1/30orr=3.

Hence, putting the values of a and r, the required numbers
are 18,6,20r2,6,18.

We have, 4, g, g,, 23, 1/4isa G.P.

Here,a=4,g =ar=4r,g,= ar?, 2= ar3,
g4 = art=4r*=1/4

. —[1j4:r—1
T 2 2
Now, the product of three GM.’s

= 2 3_,3.6_43
g,8,8y =ar X ar” X ar a’r 4 X(2] = 3_1 ®)

(D). Sum = 4 and second term = 3/4, it is given that first
term is a common ratio r.

2 4 dar—i r—i
1—r 47 T m
2
Therefore, a =4 = 4a =4
3 4a-3
4a (1)

ora?—4a+3=(a—-1)(a—3)=0=a=1ora3
Whena=1,r=3/4and whena=3,r=1/4
(A). o, B are the roots of X2 —x + p=0
at+p=1
aB=p
y, & are the roots of x2 —4x + q =0
y+38 are the roots of X2 —4x +q=0
y+o=4
y8=q
a, B,7y, o arein G.P.
Leta=a, p=ar,y=ar%, §=ar>.
Substituting these values in equations (1), (2), (3)

and (4), we get

atar=1 ... Q)

afr=p ©6)

arf+ar’=4 .. ™

afr’=q ®)
Dividing eq. (7) by eq. (5) we get

ar2(1+r) 4 )

W—T S>rr=4=r=2,-2 ?2)
O = T T !

As p is an integer (given), r is also an integer (2 or —2)

1
6)=> aig.Hence,a:—landr:—2

p=(1)2x (22)=—2p=(-1)? x (-2) =2
q=(-172 % (2)5==32
(D). Given that a, b, c are in A.P.
= 2b=a+c
butgivena+b+c=3/2 = 3b=3/2
= b=1/2andthena+c=1
Again, a2, b2, ¢Z are in G.P.

= b*=a%c2 = b?==+ac
1 1

= ac:Z or fz and

Consideringa+c=1and ac = 1/4
S@-cl=1+1=2=a-c=% )

atc=1 .. 1)

buta<c =>a-c=-

Solving eq. (1) and (2), we get a = %—

-

X X
. —=5=>r=1-—
(B) 1-r1 5

Since G.P. contains infinite terms
-1<r<1

X X
= —1<1—§<1:>0<—§<2 =-10<x<0

TRYITYOURSELF-3
l 1 1 1
Let the H.P. be a’a+d’a+2d’ ’a+(n—1)d’m

1 1
Then, ag = 5 and aj4 = 3

1 1 1
=—and =
= 2

1
a+7d a+13d 3

[
va, =
a+(n-1)d
=

a+7d=2 and a+13d=3
= a=5/6,d=1/6

1 1 1

Ta+lod 5 197 14
6 6

Now, aj

B 1 ~ 1 6
L= = -

a+(n-1)d §+(n—1)><l n+4

6 6

1/16,a, b are in G.P. Hence, a2 =b/16 or 16a2=b ... 1)

and a

1
2a— 2a

a,b, 1/6 are in H.P. Hence, b = =
1 6a+l

a+
Fromeq. (1) and (2),

32a[8a— ! ]:0
a+1 6a+1

= 8a(ba+1)-1=0
= 48a2+8a—1=0 (v
= (4a+1)(12a-1)=0

16a2 = 22

a#0)

[4
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1 1
3) %+E=H[l i] 2PQP+Q_, © S=3+G+d)+(B+20) 340 M
Q P Q/ P+Q PQ 4 4
(4) A-G=2 .. (1) 1 1 1
G_H=85 @) = ZS=(3)Z+(3+d)4—2+~-~-°0 ....... Q)
2_ = _ =
G*=AH=(G+2)(G-8/5)=G=8 Subtracting eq. (2) from eq. (1), we have
= ab=64 ... 3) d
Fromeq.(1),A=10 n
a- (1 E's 3+(d) +(d)—+ o34 3.4
= a+b=20 .. ) 3
Solving eq. (3) and (4), we geta=4andb=16ora=16 4
andb=4. 4d 4d 44 44 8
4+— A L . G
(5)  The difference between the successive terms are = S=4+ 9’ - Given 4+ 9 9 = 9 9 —d=2
15-3=12,35-15=20,63-35=28, ..... ) (A). Since AM > GM, then
Clearly, these differences are in A.P.
(a+b)+(c+d)
Let T, be the n termand S | denote the sum to n terms of fz\l(aﬂ)) (c+d) =>M<1
the given series. Then,
S,=3+15+35+63+.... +T, ,+T, .. ) Also,@*b)+(c+d)>0 (= a,b,¢,d>0)
S, = 3+15+35+63+...... +T,+T, . )] 0<Ms<l
® ®).
0=3+[12+20+28+ ...+ (n—1)terms] ~ T, 1 (1 1) _a+B 445 s+2 11
[Subtracting (2) from (1)] Ho2la p) 20p Tse2 w25 2 4
H=4
(n-1)
= Tn:3+T[2X12+(n*1*1)X8] 9 (@M. ab,cdareinAP.

d, c,b,aarealsoinA.P.

d c b a

=3+(n-1)(12+4n—8)=3+(n—1) (4n+4)

=4n? -1 .
= abed abed” abed” abed are also in A.P.
n n
Sn= DTy Z4k2—1) 421(2 21 11
= n AP
k=1 k=1 k=1 = abc abd acd bcd are in
n(n+1)(2n+1) n = abc, abd, acd, bed are in H.P.
B S =3 (n” +6n-1)

4
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HAPTER-6:SEQUENCE ERIF
EXERCISE-1

(0)) (A). Let first term = a, common difference = d
ThenT;=a+2d=18and T, =a+ 6d=30
Solving these ,a=12,d=3

17 17
58177 [2a+ (17~ 1)d] = - [24+ 16 x3] =612

?2) (B). We have first term = a, second term =b
.. d=common difference=b—a

It is given that the middle term is c. This means that there
are an odd number of terms in the AP. Let there be (2n+1)
terms in the AP. Then (n+1)! term is the middle term.

. middleterm=c=a+nd=c

c—
=a+n(b—a)=c=>n= b

o

2n+1
Sum:T [2a+(2n+1-1)d]

S (e

_1]2(c—a) _ 2c(c—a)
= 2{ b +1} {20}——b_a +c

3) (C). Required sum = ( sum of integers divisible by 2) +
(sum of integers divisible by 5) — (sum of integers divis-

ible by 2 and 5)
=2+4+6+..+100)+(5+10+15+...+100)

—(10+20+....+100)

50 20
= S [2X2+4(50-1)x2]+ 5 [2%5+(20-1)x 10]

10
- [2%10+(10-1)x 10]

=50[2+49]+10[10+95]-5[20+90]
=51x50+105x10-110x5=3050
“@ (D). Letd be the c.d. of the A.P. Now

o o

LHS=
—aj a; —ag ap-1—

(J_ \/Z r_r+ ..... r}

(Ja —fan) _ 1 (@, -ap)
d d \fa, +ay
= (n~1d [a,=a;+(n—-1)d]
D] T
_ n-1

(D). Ifabe the first term and d be the common difference
of the AP, then

To=a+8d=35

Tg=a+18d=75
Subtracting these equations, we get
-10d=-40=>d=4,a=3
5 Tyy=3+19x4=79

(C).Herea=5, ¢ =45 S, =400
n n
Sy= 5 [a+1]: 400= S [S+45]=n=16
oL Sn;  3n+1
(). Here Sp, 2n+3

n/2[2a1 +(n-1) dl] _3n+1
n/2[2a,+(n-1)d | 2n+3

2a;+(n—-1)d;  3n+1
2a, +(n-1)d, 2n+3

(rl )

gt d 5
= (1)
+Md2 2n+3
T, a;+10d,
E T112 _az +10d2 (2)
n—_1—10 =21
5 ~l0=n=
putting the value of n in (1)
a;+10d;  3x21+1 64
a, +10d, 2x21+3 45
-3, 1o
B).Hered=—2=— - A=a+3d= —+3x~=2
®). 4+1 27773 2 2

(C).Here2+3d=14=d=4

38-2
| =4n+4=36=>n=8

4=
n+

(B). Let the numbers are a—3d, a—d,a+d,a+3d
givena—3d+a-d+atd+at+3d=20

= 4a=20=a=>5

and (a—3d)2+(a—d)? + (at+d)? +(a+3d)?=120

= 4a2+20d%2 =120

=4x524+20d*=120=>d*=1=d==+1
Hence numbers are 2,4, 6, 8

(O). (x+1),3x,(4x+2)inA.P.

=3x—(x+1)=(4x+2)-3x=> x=3

sa=4,d=9-4=5

=>Ts=4+4(5)=24

4
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(12)

(13)

(14

15

(16)

amn

(18)

(B). Letthe A.P.bea+(a+d)+(a+2d)+...

a 1
s 2a+9d=4a+8d=> —=—

519~ 4S5 d 2
(C). Letrootsbe o,B,y anda=a—d,B=a,
y=a+d. Then

ot+B+y=3a=—-(-12)=a=4
aPy=a(a’-d})=—(-28)=d==3

(©). J11-46 =22 -3,
J6-23+2v2-26 =12 -3,

\7—4+/3 =2— /3 and these form an A.P. with common

difference=1- /2.
Hence required numbers are in H.P.
(A). - a2, b2 cZareinA.P.
- a’+ab+bc+ca, b +bc+ca+ab,c?+catab+be
..... are also in A.P. [adding ab + bc + ca]
or (atc) (a+Db), (b+c) (athb),(ct+a) (b+c)..arcalsoin A.P.

1 1

' b+c’'c+a’a+b
[dividing by (a+b) (b +c) (c +a)]
(A). The given series is arithmetic whose first term = 20,
common difference =—2/3
As the common difference is negative, the terms will be-
come negative after some stage. So the sum is maximum if
only positive terms are added.
Nowt =20+(n-1)(-2/3)20if60-2(n-1)=0
or62>2nor31=n

.. The first 31 terms are non-negative

.. Maximum sum

0 are inA.P.

31 2)] 31
=S5 —7{2x20+(31—l)[—§]}=3 {40-20} =310

(O). Letabe the firsttermand x be the common difference
ofthe AP.Then 445y =2 = a=2-5x

Let P=a,a,as =a(a+3x)(a+4x)
=(2-5x)2-2x)2-x)=2(=5x> +17x? —16x +4)

Now oo =82
W = 5°3 "

2

d-P 2
Clearly, e >0 for x = 3
X

2
Hence p is least for x = 3

(C). Let the number of sides of the polygon be n.
Then the sum of interior angles of the polygon

=(2n —4)% —(n-2)r

Since the angles are in A.P. and ¢ =120°,d =5,

19

20

@1

therefore %[2 x120 +(n —1)5]=(m — 2)180

= n?-25n+144 =0 == -16)=0=n=9,16

But 5 -16 gives T, =a+15d =120° +15.5° =195,
which is impossible as interior angle cannot be greater
than 1gp° . Hencen=9.

%[2a+(m—l)d] o
EF D
2

-2

(C). Given that Ra+@m-1d] "

a+l(m—1)d
2a+m-1d m 2 M

= 2a+m-1d n = a+l(n71)d n
2

an +%(m —1nd =am +%(n —D)md

=
d

- a(n—m)+5[mn—n—mn+m]:0
d -0 _

- a(n—m)+5(m—n)— - a—;ord:m

So, required ratio,

T, _a+tm-1d a+@m-1)2a
T, a+(n-1)d a+mn-1)2a

n

_1+2m—2_2m—1
T l+21-2  2m-1°

D). S = %[m +(n—1)d]

— 406 =%[6+(n71)4]: 812 = n[6 +4n - 4]

= 812 =2n+4n* = 406 =2n* +n
= 2n2 +n—-406 =0

—1£4144.2406  -1£43249 _ -1+57

2.2 4 4

~1+57
4

Taking (+) sign, 7 = 14

(D). Let 4,,4,,A4; and A, are four numbers in A.P.
.....(iD)

The sum of terms equidistant from the beginning and end
is constant and is equal to sum of first and last terms.

Hence, A, + A; =A, + A, =8 ...(1i)

From (ii) and (iii),

A +4,=8 ..(>) and 4,.4; =15

[4
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22

23

249

25

(26)

@n

15
4, +A—2:8 = 42 -84,+15=0

Ay =3or5 and 4; =5 or 3.

A, + A,
2

As we know, 4, = = 4, =24, - 4,

= A4, =2x3-5=1and 4, =8-4,=7
Hence the series s, 1,3, 5, 7.

So that least number of series is 1.
(B).a,b,careinA.P.

So 2b = a + c, then straight line ax + by +c =0 will pass
through (1, - 2) because if the line satisfies the condition

a—2b+c=0 or2b=a+c.

A). 5= %

4
Sn:n
4 .

m m

n

Using S, =12a +d(2~1)] and S,, =%[2a1 +d(m —1)]

dpy  Qm+1)

" m after simplification.

a

(C). Let the number of days be n.

th
150”] part of the work in a

Hence a worker can do (
day. Accordingly,

[150 +146 +142 +....... +upto (n + 8)terms]x ! =1
150n

= n=17
Therefore number of total days in completion
=17+8=25.

mQ2b —a)

(D). ,,,” mean between a, 2b is @+ P

. m(b —2a) .
and ,, » mean between 2a, b is 24 +nT ...... (i1)

m(2b —a) —a+ m(b —2a)

Accordingly, a+ 1 ntl

= m2b—-a)=an+1)+mb -2a)
= an—-m+1)=bm

i_ m
b n-m+1-
(B). Common terms will be 21, 41,61, ........
21+(n—-1)20<417 = n<20.8=n=20
(D). LetfirstA.P.isaj,a; +d,a; +2d;........
a; (first term), d; (common difference)

2%

29

30

€3]

(32)

33

Second A.P.is a,, a, +d,, a, +2d,........
a, (first term), d, (common difference)

. . n/2[2a; +(n—-1)d;] Tn+1
given is =
n/2[2a, +(n—-1)d,] 4n+27

a1+(7n_1) dl
2 Tn+1

. n—-1) . 4n+27
32+ 2 d2

n-1
Put TZIO or n=21 to get

a +10d,  7x21+1 148
a,+10d, 4x21+27 111

(A). By the method of differences, t, =1+ (n—1)n
Given 1 +n(n—1)=9901 = n(n—1)=9900 which is
satisfied by n =100

D). x3+ax2+bx+c=0
Leta=-1,p=1,y=3and(x+1)(x—1) (x—-3)=0
x3-3x-x+3=0=a=-3,b=-landc=3
Substitute in options 2a3 — 9ab = —27c¢ satisfies.

(O). Since x, 2x +2 and 3x + 3 are in G.P.

o (2x+2)2=x(3x+3)

=x2+5x+4=0

=(xt1)(x+4)=0=>x=-1,-4

=>x=-4 (-xz-1)

= numbers are—4,—-6,-9

.. Firstterm=—4 and c.r. =3/2

Hence T, =(—4) (3/2)*=-27/2

(A). The terms from a G.P. with common ratio = 1/3

Gl

Required form=16.2

1-=
3

2186 1093

90 45

1/(2-1) (Tswl/(S—Z) o (n52\1/6

) LE) n? :L n" J

52—n

(C). Here (T? |

orn"t4 =n G264 4= =n=4

(B). Letb=ar and ¢ = ar?, where 0<r < 1. Now, a, 2b and
3c forman AP.

s 4b=a+3c = 4ar=a+ 3ar?

=32 —4r+1=0

= @r-1) (==1)=0

=r=1/3 [-0<r<1]
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(34) (D). Asgivenatar=1 (D) =>r—1=(z-a)/d -(3)
ar .. Given expression
a=2 [1—) (2) = (ARP1)YZ (ARTT) 2% (ARTT*Y
—-r = A0 RP-D-2)Hq-D(z-x)Hr-1)+Hx-y)
From(2)1-r=2r .. r=1/3 = AOR[(x-a)(y-2)*(y-a)(z-x)+(z-a)(x-y)]/d
So from (1) a=3/4 [By (1), (2) and (3)]
. . =ARI=1
o < (41) (B). Here the given condition
3% (©).r= [%}4“ :(3%]5 :% (a2+b%2+c?) p2—2p(ab+bc+ca)+b2+c2+d?<0
= (ap—b)? + (bp—c)? + (cp—d)? <0
1 Since the squares can not be negative
G3:ar3:160X2_3:20 o ap-b=0,bp—c=0,cp—d=0
(36) (B). Let the three numbers be a/r, a, ar. As the numbers N 1 _a_ E _°
form an increasing GP. So, r > 1. It is given that a/r, 2a, ar p b ¢ d
are in A.P. - ab,c,darein GP.
a 42) (A).xy,zareinA.P.
= da=— far= 2—4r+1=0 =2y=x+z
or2xy =x2+xz (multiplying with x)
= r=2+3 =2r=2+3 [~ r>1] =x2-2xy=—xz (D
(37) (O).Letthe terms are a’r, a, ar. x,y, tare in GP.
a =y2=xt -(2)
then;XaXar:2l6 =a=6 or (x2—2xy+y?)=—xz+xt

or (x-y)?=x (t-z)
a a X, X-y, t—zarein GP.
and ; xXataxartarXx ? =156

43) (A).Letthe GP.be a,ar, ar?......., then
332[1+r+1}—156 100
r a= z%n =a, +ay +o. upto 100 terms
= 36 (r2+r+1)=156r (.a=6) "
1 =ar+ar’ +.... upto 100 terms
32— 10r+3=0=@r—1)(r-3)=0=r=3, =
3 2, 4 198
=ar(l+r°+r" +..... r)
Termsare2, 6, 18
(38) (B).Givena,b,c,d in GP. using property (iii) 100 ,
a", b, ¢?, d® are also in G.P. and A= Zaz,,_l =a+ar’ +...upto 100 terms
Let common ratio is k n=l
then b™ = ka" c?=kZa", d" = k3 a? Cal 4+ 1%y
Now ina™+b", b" +c", ch+d" IR
= a"+ka" , ka" + k%a", k2 a" + k3a® ) a
= a"(k+1),ka" (k+1),k?a" (K+1) Obviously “5 =7
dividing each by a” (k+ 1)
= 1,k k2 (44)  (B). Let the numbers be a, ar, ar?
which are clearly in G.P. ) .
; ; a+ar+art =14 2> al+r+r)=14 ....(0)
a(l-r a(l-r
39 (©). (l—r ) =9 (l—r ) and 2(ar+1)=(a+1)+(@r* -1)
zl—r§:9(l—r3) (t=1) a(? —2r+1)=2 ... (i)
? rl: 2r =9 Put the value of a from (i) to (ii),

(40) (B). Let first term of an A.P. be a and c.d. be d and first

1
2 _ r=2,—and a=2238
term of a G.P. be A and c.r. be R then =2t -5r+2=07 2

a+(p-1)d=ARP I =x Numbers are 2,4, 8 or 8,4, 2. So lowest term in series is 2.
=>p-1=(x—a)/d (1) 5

at(q—1)d=ARd I =y 45) (C).a,barerootsof x* —3x+p=0
=q-1=(y-a)d -(2) . a+tb=3,ab=p

a+(r—1)d=AR"l=z

[£
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(46)

7

(48)

49

c,d areroots of x? —12x+¢4=0
. c+d=12,cd=¢q
a,b,c,d arein GP.

i a+b c+d
¢~ a-b c-d

b

(a_b)zz((;_ar)2 __dab 4
= (@+b)? (c+d)? T  (a+b) (c+d)?

ab _ cd pP__q
= (@+b)? (c+d)?* = 9 144
p+q 17

p_q r_1
=1 16~ q 16~ g-p 15°
(A). By hypothesis, a? =a’bc, f* =b’ca, y* = c*ab and
2b =a+c . Hence o2, g2,y areinA.P.

n+l

(A). 1 _IOg[3n—-1J ; s, =[log(5/3)]"

t; =log 25 ; s, = [log 5/3]
125

t, :logT; s, =[log5/3]
625

ty = logT; 55 =[log5 /3]

Clearly ¢, isanA.P. and s, is GP.

A
(A). Let 4, AR be the roots of the equation

ax® +bx? +ex+d=0

d

1/3
d
then A3 = Product of the roots = = A= —(;J

Since A is a root of the equation.

nad® +bA* +cA+d =0

(A). Here e2 =df
Now dx2 +2ex + =0 given

:>dx2+2\/a x+f=0= x=— 1

Putting in ax? + 2bx + ¢ = 0 we get

£+2b\ﬁ a,c 2
AT a T AT .

(50)

(1Y)

(52)

(53

(54

(35)

,—,— arcinA.P.; are in H.P.

o |c
| o

d
a

o |+

(&
L)
b

o

. 2 2
(A).Given x, =rx,,x; =r'x,y, =1y, y; =r'y,

Xy 1 Xy Y1 1

A=—|x 1 —l X 1
Areaof 2 75| 2 )2 2! ?"

X3 yy 1 r'x; roy; 1

. 1
=—x | r r 1[(=0
2 2,2

i.e. lie on a Straight line.
(B). Given (ap — b)2 + (bp—c)2 + (cp — d)2 <0

ap—-b=0
Sobp—c=0,p=—=

. GP.

o | o

c_d
cp—d=0 b ¢
(A).

WS EX Xy T XXy F e F XX o S (X Xy T X5 T X5 F X5 Xg)
(X T Xy FXgHXg X )

( 2)
LAZG: a;b z@:abs(a;b] J

(C). UsingAM > GM

+y+ 1
= %Z(XyZ)l/3 = EZ(xyZ)l/3 ....... 0))

1+x)+(1+y)+(+

4 1/3
:>§2[(1+X)(1+y)(1+2)] ....... )
Dividing (2) by (1) we get
1/3
4> 1+x)(1+y)(1+2)
Xyz
(1+x).(0+y).(1+2) <64
Xyz
D). 4= & = 4r=4-a. Check with options.
4 3 1 1

(A).ar=24 ; ar*=3 .. 1 =§:>r=z and a=48

l-r

1)
6 l-—
Sﬁ:a(l_r)ﬂgxt 64J:2X48X2‘3‘:3x63:@

[4
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(56)

(7

(38)

(9

(C). By trial, puttingn =0,

a0+1+b0+1 B a+b 7AM
a’ +b° 2 o

Puttingn=-1/2,

1

——+1
+b 2 ++/b
_a {z\/E:G.M.

1 1 1
7+7

a2+b 2 L b

—l+1
a 2

a% +b° _ 2ab
alip! a+b
Alternately : For AM

n=-1, H.M.

an+1+bn+1 a+b

a'ibt 2
= 2a""1 4 2p0* = a1 4+ p0F 1t atp + ab?
=a"™l _atp=—b""! +ab"
=a%(a-b)=+b"(a—-b),axb

n
a
= [E) =1 = n=0, similarly for GM and HM also.

(B). Let d be common difference of the corresponding

1 1
AP.So —=—=d —=—=d,.., —— =d
a g a3 3
=a;—a,=d (a12,), 2, — a3
=d(aya3),...., (a, 1 —a,) =d (a,_; a,)
Adding these relations, we get

a;—a;=d(aja, taaz +....+a,_ja)) (D

Also € =T,= L +(n-1)d= 1 L =(mn-1)d
ap a4 n a4

= a;—-a,=(n-1)d(aja,) ..(2)

From (1) and (2), we have

(n—1)(a;a,) =aja, taaz +...+a, ;4
(C). According to the condition

n

1

a+7d _ _9
1 5 D)
a+m-1)d
v .
Also atn+d 31 ... (i)

where ;,=1.Hence d =2,n=14 .
(D). Given a, =h; =2,a,y =hjy =3

Hence a, +9d =3

1
ForAP. 2 +94=3 or d:3

(60)

(61)

(62)

(63)

L ay :a1+3d:2+i:2+l:l
- 9 3 3

1 1 1 1
For H.P. E+9d'=— or 9d'=—— or d'=-

3 6 54
11 ept_6 1 1 7 p =18
“hy b 2 54 2 9 18 =
7 18
h, =—x—=6
Hence a4 37 .

D). - GM > HM.

3
1/3

a,.a,.a >

= (@a.05) (1/a, +1/a, +1/ay)

27
1/a, +1/ay +1/a;)

- (al.az.a3)2(

(a,.a a)L+L+L3
1-d2-43 a, 4, a >27 .

(C). Let a and b be the first term and common difference

of the corresponding AP, then its

1 _1
Tpfa anquf D

1 1
:>a+(p71)dza anda+(q—1)d= —

p
d L] d
=({p- =———=d=_
(r-a 4 P pq
Now (p + q)th term of thisAP=a+(p+q—-1)d
1 (1) 1 1 p+q
=la+(p-1)d]+qd=—+q| =|=—"+—"=""
[a+(p-1)d]+qd= = alpq) "
Pq
..TerqofHP:p+q
(D). a,b,carcin A.P.
= 2b=a+c (D
2.2
2a‘c
and a2, b2, ¢ are in H.P. = b% = )
a“+c
= b2 (a2+c?)=2a%c?
= b2 (4b% —2ac)=2a%c¢?  [From(1)]

= 2b*—acb?-aZc?=0
= (b®—ac) (2b%+ac)=0

1
:>b2:acorb2*fzac

Ifb2 = ac, then a,b,c are in G.P. But a,b,c, are also in A.P.,
thereforea=b=c.

2+c
(B).b= - (1)

¢2=bd Q)

4
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(64

(65)

(66)

(67)

(68)

_ 36¢

d= o118 .(3)
Eliminate d from (2) and (3) we getc =+ 6
Now from (1) b=4,-2
from(3)d=9,-18
S.b=4,c=6,d=9
(B). Let given three terms be br, b, b/r

2(br)b 2 br
12= br+b  r+l -
2b(b/r) 2b

and 36 = m—m -2

(H)=Q2) = r=1/3

Then from (2) b=24 Soa=br=8
(O).Here2=x+z (D
4=xz -(2)
2xz 8
ow =—=4 . x,4,zare HP.
X+z 2

2 1 1
(D). Here a,b,cinH.P. = 5 =—+-—

a C
(1+l_l)[£_lj
Now {177\ b
[1 2 1 1)(1) 3 02
=== —| ==
b b a a/\b/ p2 ab
[1+l_l)(l+l_l)
Also b ¢ a/\c a b

1 1
(eliminating 1/a in first factor and E+ N in second)

(3_l][lj_i_i
“\c b/\b/ bec p2

(C).a,b,carein HP

111 )
= —,—,— arcinAP
abec
atb+c a+b+c a+b+c .
= s s are in AP
a b c
b+c c+a a+b )
=1+ . , 1+ - are in AP

b+c c+a a+b )
= > > are in AP
a c

b
a b
:>b+c’c+a’a+b
(D). Let the first term of A.P. be a and common difference
be d.
Given (a+md), (a+nd),(a+rd)in GP.
(a+nd)?=(a+md) (a+rd)

are in HP.

(69)

(70)

71

(72)

(73)

- —=
a mr—n>
) 2mr
Butm,n,rinHP.=n=
m+r
2mr
d_Zn— n _Z(nz—mr 2
T a mr —n? nkmr—an n

1
(C). By property of A P.x+z=a+bandy= 5 (atb)

3
=>x+tytz= 5 (atb)y=a+b=10 ..(1)

11111
Also —>—>—>—>7 are in AP, so as above
a x b
11 1 3[1 1] 1 1 10
—+—+—== | —+— = =
x vz 2\ b :>a+b 9 =ab=9..(2)

From (1) and (2) a,b are 9,1

A
B).1f =t = b=t

4 p—+p” —q
Hee, B0 _4_A_5 a_5+3 2 1
““GTA 5 G 4 b 5-3 8 4

(B). First number = 53 = 125. Also since
203=8000,213=9261,223=10648

so last number is 213 = 9261

-, required sum=53+63+ 73+ .. +213
=(13+23+ 33+ 213) - (13+23433+43)

- §n3_z4:m3 _ (21><22]2 (4X5]2

n=1 m=1 2 2
=(231)2—(10)2=221 x 241 =53261

(B). Y,

r=1

1
log3r a

n n
= Zloga 3= Z (rlog, 3)

r=1 r=1

n(n+1) _ n(n+1)l

n
= loga32r:10ga3

r=1

og, 3

(B).t,= T =
1+3+5+7+........ +(2n—1)—Z n®——

4 4 { 11 }
a1 (n-D@n+D) ~212n-1 2n+1

1_ 1 4n
S8, =2t =2 1 2041 —m.

=
I37
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(74

(75)

(76)

(77

(78)

1.35...(2n-3)  1.35...(2n-3)(2n-1) (79)
B) t, =
(B)tn n-1.2""1 n.2"
=Vn—Vn+1
S 1 N 1
Sn—t1+ztn :—+Z(Vn_vn+l) == +tVy—Vn+1
2 2 2
1 1 135.(2n-1) 1.3.5..(2n 1)
= — 4+ — — = —_
2 2 n.2" n.2"
(B). S=1+4x+7x2+10x3+..........
X.S=X+4x2+ T3+ o,
Subtract, S (1-x)=1+3x+3x2+3x3 + ..coovvveeee.
S(1)13(1j||1 g- 1+
-x)=1+ < =—F
X X - X = (1—x)2 (80)
Gi 1+2x 35
ven . =
(1-x)* 16
=16+32x=35+35x2—-70x = 35x2—102x+19=0
=35x2-7x—95x+19=0=7x (5x—1)— 19 (53— 1)=0
1
:>(5x71)(7x719):O:>X=g,7 But [x|<1
Sox=1/5
T - r _l[ (I )
(A = 2r—1)2r2r+1) 4\2r—1 2r+1
gl [1_1)+[1_1]+ 1
NICEE 375 T 4 @81
1 2 3 4
——t—+—+....
(B). The given product = 24 8 16 32 =75 (5ay)
N S,l+_+_+i+ 1
owS= et ety T (1)
lS*l+£+i+ 2
:>2 s 6t -(2) )
H-2)
187 L S VN | -
~2°7478 16 1-1/2 2 -7

= Product=21=2

8
(A). Sum= 5 [9+99+999 + ...nterms]

[(10-1)+(100-1)+(1000-1)+ ... n terms]

[(10+102+10%+ ...+ 10" —n]

Ol Ol

g [10(10"-1)
"9 10-1

8
n} = E[IOHH—%—IO]

(A). Let T, bethe nth term of the series, then T, = 3n(n + 1)

If S, denotes the sum of first n terms

-5, :Zrk =Zn:(3k2 +3k)

k=1

= 3Z(k2)+ 3Z(k) _ 3}’1(71 + 16)(2}1 + 1) + 3n(}’12+ 1)
k=1 k=1

:3n(n+1) 2n+1+1 _3nm+1) 2(n+2)
2 3 2 3

=nmn+1)n+2).

1 1 1
+ + +
>3x7 Tx11 11x15

(D). The series

TR
7x11  11x15

Let S =

3x7

“dllssl |

2 6
(A). Givenseries 27 +9 +5 .§+3 .7+ ......

27 27 27 27
=27 +—+—+ +o + +o
3 5 7

27

Hence ,# term of given series T, = ol

271 2710
2x9-1 17 17°

So, Ty

(A). On putting n=1,2,3,.....
. . 1 2
First term of the series 4= < +, Second term = T +y
(b
X X X

Sum of j terms of the series
=L 2[L+y]+ r—l)l =L z+2y +L—L

2 X X 2| x X X

r2—r+2r rir+1)
= +7y: +}y
2x 2x ’

e
I38
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(83)

84

@85

(86)

@87

(88)

(A). Given series is

3\ 33
a(" -1) 3[[2j _1] {32_1}
S. = — —

’ r—1 i—l 1
2 2

-6 243 -32 | _211x3 _ 633 :391
32 16 16 16 °

(B).9+99+999 +......... +upto n terms
= (10-1)+(100—1)+(1000—-1)+....... +upto n terms

_loao"-n _ 10" —9n—10
9 9

(C). The given series is an A.G.P. with common ratio
S=a-(atd)+(a+2d)—(a+3d)+...+(a+2nd)
—S=-a+(atd)—(at2d)+.+(at (2n—1)d)—(a+2nd)
s.2S=a+ {~d+d-d+d...upto 2n terms} + (a+2nd)
=2S=2a+2nd S=a+nd
(A). Let S be the sum of n terms of the given series and
x=1+1/n, Then,
S=1+2x+3x?>+4x3+ ... +nx"!
=xS=x+2x%+3x3+...+(n-1)x" 1+ nx?
S S—xS=1+[x+x2+..+x"1]-nx"

1-x"
1-x
= S (-1/n)=—n[1-(1+1/n)"] —n (1+1/n)?

—nxt

= S(1x)=

1
= .S=n[1-(1+1/n)" +(1+1/n)" ]=n

= S=n?
(C).LetS=1+22+3.22+423+.+1002% .. 1)
=28=2+222+3.23+..+99.2%9 +100.2100 . )

Subtracting (2) from (1), we get
—S=(1+2+22+23+....+299)-100.2100
2100 _4

=S=1002100_=__ —
2-1

=100.2100 21004 1 =1 499 2100
(A). The given series is an arithmetico- geometric series.
The sum of the series is given by

1
dx—
i+ 4 . a dr
12 usmg:S=—+—2
-2 (Y (1-1)
4

I-r
4d
4+? =8=d=9

1
4

@89

90)

on

92)

93)

)

95

(96)

(C).w S=1+(1+a)x+(1+a+a?)x?.... © ...(1)
. axS= ax+(a+a?)x*.... R 2
Subtracting (2) from (1), we get

(1-ax)S=1+x+x2+x3...... =

go_ L
(1-ax) (1-x)

(C).iii<l>=iij

i=1 j=1 k=1 i=1 j=1

= gi'(i; D_ %l:iiz +ii1

i=1 i=1

l{n(n+1)(2n+l)+n(n+1)}
"2 6 2

_n(n+l) 2n+1+1 ~n(n+D)(2n+4)
T4 3 B 12
12 12422 5 8
.Putn=2; —+ =l+—==
(B). Putn 1 142 373

Check with options, option (2) only satisfies.
(B). Checking with options, putting n =2

2
S, =—+—=1 satisfies only.

33
n(n+1)(2n+1)
A). ¢ 6 :2n+1
@1, n(n+1) 3
2

S, =2t, =§Z n+§21

=£>< n(n+1)
3 2

(A).2log(2*—1)=1log2 +log (2*+3)

= (2% 1)2=2.(2%+3) = (2%)? - 4.2%-5=0

= (2*-5)(2*+1)=0

= x=log,5,as2*+1=0

(A).x,y,zare inA.P. = 2y=x+2z

1 n
+—n=—(Mn+2
3n=50+2)

or2xy=x%>+xz  (multiply withx)
=x2-2xy=-xz @)
X,y,tareinGP.=>y*=xt ... (ii)

or (x2—2xy+y?)—xz+xt
or(x—y)?=x(t—z) =x,x—y,t—zarein GP.

216

2X1X5 L.
13 &iving

12— LS B
(©- xpxy=187=12.27, 202

26.187

X; T Xy = =39=27+12, [x;—x,[|=15

4
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97) (D). Ifristhe common ratio,

\,alaz + a3a4 s T + Jazn_]azn

1000 500
(98) (A). —— {2a+999d} - —= {2a+499d}

= X

2a+(n-1)d}

W | —
(SN}

n

< =1000-500

comparing coefficients of a, 3

= n=1500
This agrees with the coefficient of d as well

(99) (C).Ifaisthe first term and d is the common difference of
the associated A.P.
11 1 1
— 2 L — 2 (g _—
4" a (2p 1)d,p . 2q-1)d=d 2nq
Ifhis the 2(p + q)™ term
11 1 1 p+q pq
—=—+@Qpt+2q-d=T"+="__, h=—"
hoa P2 DA= s T T g
9
(100) (C)200< 5 (2a+8d)<220anda +d=12
- 200<9(12+3d)<220
92<27d<112 311 <d<44 d=4
< < : 33— — - d=
> 727 27
EXERCISE-2
b+c—a c+a—-b a+b-c .
(0)) (O). , , arein A.P.
a b
b+c—a c+a-b a+b-c
+2, +2, +2
a b c

are in A.P. (adding 2 in each term)

a+b+c c+a+b a+b+c

or a , b ,

[ dividing by (a+b+c) in each term]

1
or —,—,— areinA.P.
abec

are inA.P.

?2) (D). If ais the first derm of the H.P. and d is the common
difference of the associated A.P., then

+(@r-1)d=

o | =

l+ 1d—ll+ 1d—ll
a (p_)iaaa (q_)ib’ot

1
-3 o ab(p—q)d=b-a

O | =

SL(p-qd=

By cyclical interchanges ab (p—q)=0 or X p_;q =0.

3 (B). Letb=ar, c =ar? and d = ar>. Then,
1 1 1 1
a’+b3 a3(1+r3) * b+ a3r3(1+r3)

1 1
Gidd a3r3(1+r3)
Clearly, (a3 +b%)71, (b3 +c3) L and (¢ + d3) ' are in GP.
with common ratio 1/13.

and

4  (B). Wehave (x; +x,*....... +Xs50) (L + 1 +ot L\
X X2 X50
> (50)2 [since A.M. > H.M.]
(L+L+ ..... +L\ >50
X X3 X350

(5)  (B). The three numbers are logy 9, log92 (3*+48)and

8
logy | 3 —= 1,
g9[ 3)

1 8
ie., logy9, 5 logy (3% +48), log, (3" —gj aeinA.P.

2
1
1 8
= {(3 +48)2} —9 [3" ——J = 83X=72 = 3¥=9

3
= x=2.
6 (O).x,y,zareinGP.=>y*=xz . (1)
We have, ax = bY=c*= A (say)
loga=ylogb=zI1 =log A _ logh
= xloga=ylogb=zlogc=logh= x= loga’
_ logh _ logh
y logb’ z logc
, - (logr)® logh logh
putting X,y,z in (i), we get, L long = loga'logc
(logb)2=1loga. logc
or log, b=log, ¢ = log, a=logb
@) (O). Let given three terms be br, b, b/r
. 17_:@:& ..... (1)
br+b r+l1
(1) o
and 36:—r— ...... @)

b+(Ej r+1
r

1/2)=r=1/3
S.a=br=8

Then from (2) b=24

—
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®

(C)

10

(11

(©). J11-46 =22 -3,
V6-23+242-26 =1+ 2 -3,

\7—4+/3 =2— /3 and these form an A.P. with common

difference=1- /2.
Hence required numbers are in H.P.

X-y y-z zZ-X

(B). log, a N log, b - log, ¢

log,a log,b log,c
X—-y y-z
by ratio and proportion the above quantities are equal to

zZ—X

log,a+log, b+log,c  log,abc
xX=y)+(y-2)+(z-x) 0
Also equal to

=abc=1

zlog, a+xlogyb+ylog,c  log,a”b*c”
2x-y)+x(y-2)+yz-x) 0
Similarly above quantities are equal to

=a’b*c’ =1

(x+y)log,a+(y+z)log, b+(z+x)log, c
(< =y +(y? =2+ (27 -x7)

XYY +z 2HhX

0
.. Given expression is equal to

loga s vir
= = ax yby zsz:1

(XYY +z z+x .

aZpX.cY

abe ax+yby+zcz+x\

aZb*.cY

abc

5 _ 5(1+1+1) =125

1 Lap-ay 41 {L_Lj
®). a, a, aja, aa; " aa, d\a ay)
where d=C.D. of A.P.

e ] ——— || = |FH] ——
d a2, a; a3 an  Apy

d an Antl d a1d, 4

da'lanJrl

Qa4
(D). Let the first term of A.P. be a and common difference

be d.
Given (a+md), (a+nd), (a+rd) in GP.

(12)

13)

14

15)

(16)

- (a+nd)?=(a+md) (a+rd) = ﬂzzn_—m;r
a mr—n

2mr

Butm,n,rinHP.= n=
m+n

) 2mr
Ty _g(nz—mr\ 2

2

a mr—n

n mr—n2 n

a_,200areinA.P.

’ “n°

50,h,hy ,h,,200 are in H.P.

1 1

1 .
507 Iy by *hy 2—00 areinA.P.

1o 1

hn hn -1 ’ hl
Multiplying by 10000, we get

L areinA.P.

>

Reversing, !
200

50, 10000 10000 '~ "10000 »00arcinAP.....(2)
hn hﬂ*1 hl

_ 10000
h

(1) and (2) are identical. .. a,

n-1
a,h, _,=10000.

(D). a,, a,, a3, a,, a5 are in H.P

_ 2aja,
= a4 =

= 2a1a3 = a2a1 + 3332
a;+ay

2ajas

a = 2aja5 =a3a, +asay

as +as
= a,a, +aya; T aja, +a,a;=2a,ay + 2a5a5
2
4, = (ajas)
a; +as
Using eq. (1) and (2)
aja, * aya; + aja, +a as=2 (2aja5) =4aas
(C)log(a+tc)+log(a—2b+c)=log{a+c} (atc—2b)

—lo (a+c)(a+c— 4ac) sinceb= -2
& a+c a+c

=log{a+c}2—4ac)=log(a-c)?
The given expression = (a—c)2.

©-.

= ala?’ + 3533 = 2a1a5

1 ) 2 3 1 i
5 cosec 0 . secO =4 cot-0 gives cos 9:§ and 0 = 3

X
(B). ; etc. are positiveA> G

X,y 7
y z X
3

=

—
1A
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)

(18)

19

20

(e3)

al+a4 =az+a3

(A).

aja, a,a;3

1+l_1+1 1 1 1 1
So a, a; a3 a, a, a3 a, a

3(ay —a3) _a;—-ay
aya, aja,

Also

S 11t
So La3 azJ_a4 a, )
Clearly, (1) and (2)

1 1 1 1 1 1 1 1
; —,—,— areinA.P.

b 9
az a; ap ag

(23)
- — - = ———

a, a; a3 a, ay

(A). The integers divisible by 3 are 33 in number and are

The integers divisible by 5 are 20 in number and are
5,10, .....,100.

The integers divisible by 7 are 14 in number and are
7,14,.....,98.

The integers divisible by both 3 and 5 are 6 in number and
are 15, 30, ......, 90.

The integers divisible by both 3 and 7 are 4 in number and
are 21,42, 63 and 84.

The integers divisible by both 5 and 7 are 2 in number and
are 35 and 70.

There are no integers divisible by all three.ss

Hence the sum of the numbers divisible by 3 or 5 or 7 is
33 20 14 6 24)
5 (3+99)+ 7(5 +100) + 7(7+98)—5 (15+90)

4
5 (21+84)—(35+70)=2838.

(B).a+b—3.2@or%—6\/%+1—o
ﬁﬁzﬁ a 3+2J2 3-22
b b T 3.202 34242

As a2 + b? = 34, the two numbers are

3+2+/2 and3-242.

(A). g2 =AR?P1 and p2 = AR24!

T, = ARPTO-1 = (ARprl ) AR2q71)1/2 = (p2q2)1/2 =pq
(B). AM>GM

ay a L
—+—+a,+aztag+...+a;
22 >L[al

n+l

= 4 >a’a,asa a
- 4 = 1 2 4 .....
(n+1)""! : "
(A). From the given conditions we have
2sinf=sino+siny ... ¢))
cos?B=cos0.cosy 2)

Squaring (1), 4sin?p = sinZa + sin?y + 2 sin o sin y
Using (2),

(1 —cos o cos ) =1 —cos?o + 1 — cos?y + 2 sina. siny
= cosZa. + cos?y — 4cos o cos y =2 (sina siny — 1)

cos? o+ cos” Y —4C0S0Lcos Y _

= . .
l-sinasiny

(A). a R™-1 =4 e

aRm -1 =B 2)

Dividing from (1) and (2) we get
Rm+n—1—m+n+1 =A/B

1/2n
A A A
R= E > al = Rm+n—1 = m+n-1

A 2n
B

n—-m+1 m+n—1
=A 2n B 2n

m-1
n-m+l —_—

m+n-1 A
now a_=aR™I=A 2 B 2 (j o

A1/2.B1/2 :m

2ac

(B).a,b,carein HP. =>b=
a+c

log2

log(5.2* +1)
log2

log(5.2* +1)

2log?2
1 log(ZH +1)

log4
log(2"™ +1)

2log?2

_ log(5.2" +1)[log2 +log(5.2" +1)

B log(5.2% +1)
10.t42=2/t+1= 102 +2t=2+t
102 +t-2=0
1022 +5t—4t-2=0
5t(2t-1)-22t+1)=0=>1t=2/5,-1/2 (rejected)
xlog2 =1log2/5 =2%=2/5
xlog,2=1-log,5 ;x=1-log,5

(2%=t)

(A). =

S

Kx
7[2a+(Kx—l)]7 K 2a—d+Kxd
2a—d+xd

v Karx-ng
2
If2a—d =0 then SK":K{KXd} —K2
Sk xd

which is possible when a = d/2

[+
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(26)

@n

2%

29

(B). 71:[(1‘22 - rl2 )+ (r42 - r32 )+ ...... + (rlzoo - r929 )]

" r2—r1:r4—r3: ........ =

=nfrtrytrytr, +1100]
=n[l+2+3+.... +100]

=5050m sq. cm.
(B).a,=b,=1;a,=1+8d=b =1.18

2 9
nowzar = 5(14'39)

r=1

(30

_ %(1+r8) =369 = r=+/3

" by=b.r0=1(J3f =27 @D
(A).Let  x,=t-—a; yp=3(t- a)?

Xy =t ; ¥y = 3t2

Xy =t+a; y3=3(t+a)? 32)
since y,, y, and y; are in G.P.
however 9t* =9(t—a)2(t + a)?

t2=(t—a)(t+a) or —(t—a)t+a)

t2=t2—a? rejected asa =0
L tt=al- ¢

22=2a2 =a=+/2t or — /2t

t? t2 1
r= = =
(t-a)> (=217 (2-1)?
1
N Y @3
3-242

ifa=— /2t then 1= 3— 22
(A). Side of square S| =2r
side of square (34)

st S8 ol

1

3-1 2
1
side of square S; = 2r [ﬁj =2r [\/Ej

and so on ,

n-1
1
side of square S, = 2{\5)

1 n-1 1’7“
radius—r{2 ZJ _r[Z ? ] and so on,

1-n
side of square S| :1‘(271/2 )“_1 _r[z 2 ]

(O).LetT, =1, T =-1,andr=1, thenT" =T, + T =0
. T") cannot be a term of'a G.P.

". statement is false.
(A). Coefficient of x*? isequal =1+2+3+...50

1
3051 o551 - 1075,
(A). Statement — 1 is true as
a.ar...am 1 =an (1*26.. (01D =gn (1)
r
2
= (az.r“’l)n

Statement — 2 is also true as

(a. ¥~ 1) (a. k) =22 2~ 1 which is independent of k.
Statement — 2 is the correct reasoning for statement — 1,
as in the product of a, ar, arZ,...ar" ~ |, there are n/2 groups

of numbers, whose product is a2. 12 1.

p+q+r 3
(D). 27pqr> (p+q+1)3 =pqr> [ j
= GM.2AM.butAM.>GM.
L AM.=GM.=P=Q=r
Given, 3p+4q+5r=12=p=q=r=1..p+q*+r=3.
Hence (D) is the correct answer.
(B). For statement-1,

. a+c

.+ a,b,cinH.P. Sb< - (HM.<AM.)
) b+d

> b,c,din H.P. soe< T

Adding thesetwoa+d>b+c
.. statement 1 is true.
for statement 2

¢
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. 2ac
. a,b,cinA.P. ~ b>— (AM.>HM.)
a+c

SoC ber(. .>HM.)

Adding these after simplification
ab +bc>2ac

> b,c,din H.P.

1[1 1} 1{1 1} 1[1 1}
. tl = - tz = | - t3 = | ———
211 3]° 213 70 217 13

]
T 20?2 41-n n4n+l

Adding we get,

be + cd > 2bd 1{1 1 } l[n(n+1)]
ti+t,+t oL+t = 1= =
b+ od > 2 (ac+ bd—bc) 23 n 20 n"+n+l 2\n"+n+1
ab+c ac —bc
.. statement-2 is true 67 O
But statement-2 is not correct explanation of statement-1. T sin (2k —1)x — sin(2k — 3)x
(35) (A).a=loga (a) 3 " 8k-1 7 I sin x dx
b=arlogar=loga+logr
c=ar?logar?=loga+2 logr i .
. .. . 2 1 2 k _1
So new term are in A.P. and their inverse are in H.P. _ .[2 cos2 (k—T)x dx = sin 2 (k—1) X} -0
8 0 2(k-1) o
(36) (A).(a)Sum= — [9+99+999 +.....nterms ]
9 for k=2,3,4=a =a,=a;=

= g [(10-1) +(100—1)+(1000—1) +.... nterms]

8
=5 [(10+102+ 103+ ...+ 10")—n]

8[10(10" 1)
9| 10-1

8
—n} =31 [1071—9n+10]

(b) Istdifference 5, 14, 50, 194, 770, ...

2nd difference 9, 36, 144, 576, .....

They are in G.P. whose nth term is ar™ ! = a4"~1
- T, of the given series will be of the form

Tn =ad™ T +bn+c

T,=a+b+c=3, T,=4a+2b+c=38,

T;=16a+3b+c=22

Solvingwe havea=1,b=2,c=0.

T,=4""1+2n

S, =Z4" "+ 2zn=%(4“ —D+n(n+1).

(c) The rth term of the series is given by

- 1 1 (r+3)—r
Tre+D)(r+2)(r+3) 3| r(r+)(E+2)(r+3)

(41)
A
3 r(r+D)(r+2) (+D(+2)(r+3)
A !
" 30123 (n+D)(n+2)(n+3)
r L r
(d)zl+r2+r4 ;(r2+1—r)(r2+1+r) @)

P
2= +1—r P l+r

= the sequence is a constant sequence.
(b) Letr is the common ratio of G.P.
logy=Ilogrx=1logr+logx
logz=logr’x=2logr+logx

1 1 1
> 1+logx 1+logr+logx 1+2logr +logx

Hence

are in H.P.

(38) (©), (39) (B), (40) (C).

Let four integers be a—d, a, a+d and a + 2d, where a and
d are integers and d > 0.
wat+2d=(a—d)?+a2+ (a+d)?
=2d?-2d+3a2-a=0

. dzé[li\/1+2a—6a2}

Since d is positive integer
" 1+2a-6a2>0
6a>—2a—1<0
1-V7 1447 o
= <a< ' als an integer
6 6
..a=0 Putin(2)
s.d=1lorObut - d>0
o.d=1 .. The four numbersare—1,0, 1,2
(D). Roots of x2 + 13x + 36 =0 are -4, -9
72

13
a:——, :—6, = —_—
2P0

72 13 25
Minimum distance between rootsis ~7, | T 5 | T 5/

25
Minimum value of 8 is 2_6

(A). Sum of roots <—6
= - 13t+a+y<—6
= 22— 13t+o+y+6<0
= p=/+m=13

B
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(43)

(44)

45

(46)

7

48

49

D).2a=-13,p=13
Equation x2—169=0

(B). G| G,.....G, = (\/1x1024)" =2°"
25n = 945 © n=9

B). Aj+A, +A3+L AL AL
m[#j:w%xlﬂ - m=342

1 @
r=(1024)%"1=2 . G,=2,r=2

=1025x171

.oon=9 .

_2.02° -1
(A).Given:c =a;+ta,tay;+... +a,
wherea,, a,, ........ ,a, areinA.P. withd=2
and d 7b1+b2+b3 ........ +b,arein A.P. withd =2
Also, (a c,)liesony= px2 +ax+r
Now, ¢, =pa, 2Jrqa +r
n-1- pazn—l + qa,; tr
. Fromeq. (1) and (2), we get
Ch=Cp17P (azn_a n—l) —"_q(an_a
auW=p (an + an—l) (an - an—l) tq (an -8
a,=(a,—a, )[p(a,*ta, )+q]
[an S d]
On putting n =2 and 3 in eq. (3), we get
a,=d[p(a,+a))+q]

=1024-2=1022

@

3)
a;=d[p(a;+a,) +q]

Now, (5)—(4), we get

az—a; =dp[az —a]
—_— —
=d =2d
dp=1=p=1/4
(C). Tofindq: cn:pa2n+qan+r
On putting n = 1, 2 in above equation, we get
clzalzpalz-i-qal-irr
02:a1+a2—pa22+qa2+r
but a,=a, +2
" 2a;+2 fp(al+2)2+q(a1+2)+r7(pa12+qa1
)+4a1p+4p+2q (4p=1)
2a;+2=c;+ta; +1+2q (v cp=ap)
2a +2=2a,+1+2q = q:%
(C).1fr=0,then ¢, = paj +qa,

1, 1
kel Zzal +Eal (

a12—2a1:O = a1:00ra1:2

1
[ q= Y and d; = bl]

cr=2ap)

1
Also, dj = Zb12 +qb;

1., 1
by =-b?+—b
1= 0150
b7 —2b; =0=>b; =0 or b, =2
Buta; <b,=>a;=0andb, =2
EXERCISE-3
Lt Ck+)Vk-kvk+2 11 1)
L= =—|—=-
! k (k+2)> -k (k+2) 2\& 2)
ask > o
RN 1\ 142 V142 Jatb
R 2 B Je
a:1,b22,c:8ora:2,b:1,c:8
—atb+tc=11
111.nthtermof'1, 3, 6, 10, ........
1 2
an:E(n +n)atn=10,a, =55=k
So sum of number is n' brackets =k + k2 + ....... k2ntl
2n+1
- 54A
A= KT 2D A s o
k-1 55
8. -

.\/n+\/n _1 \/\/ﬁ r)
) 1 :\/n?_ n2—1
Hence, a+by2 = 2 (\/E—\/i\
= a+b\/§=( %—0}+(\/§—\/§J
(- P

bkl L _o=s5432

N

=a=5,b=3andatb=8

48+1

—
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4)  4950. tan® - = tan (1_ jtan (lﬂj
12 12

©)

(©)

™

®

(C)

12

T i
tan——tanx tan-—+tanx
tan” — = 12n . 12n = -
l+tan— tanx l—tan—tanx 1—tan” — tan>x

12 12

T
tan2 —— tan2 X
12

(10

T T T
tan® — — tan* — tan’ x = tan> o tan? x

12
= tanzx[tan4%—1] =0; tanx=0=>x=kn
C.cos2x=1=x=nn

Sum of solutionsism (1 +2+3+...... +99)=4950rn
=k=4950

=1 and

=71
2
l_rl 1_r2

hence I and r, are the roots of

a
I-r

6. Lettherootsarea—3d,a—d,a+d,a+3d
sumofroots=4a=0=a=0

hence roots are — 3d, —d, d, 3d

(11

—r+a=0 :>r1+r2:1

m
product of roots = 9d* =m? = d? = 3

Again T x;x, = 3d? - 3d? - 9d% - d> - 3d? + 3d =
~10d?=—(3m+2) ; 10d>=3m+2

10m
T =3m+2=10m=9m+6 ; m=6

7.given:ay+as+ag=11

at2d+a+4d+a+7d=11

3a+13d=11 (1)
Given:a,+a,=-2

at3d+a+d=-2

a=-1-2d (2)
put(2)in (1)

3(-1-2d)+13d=11=7d=14 = d=2 and a=-5
Nowa, +as+a;=>a+atdd+a+6d
= 3at1ld=3(5+11(2)=-15+22=7

N 5242[924{;@]2@& ....... }

e
1-(2/3)

31. Let there be 2n + 1 stones ; i.e. n stones on each side
of'the middle stone. The man will run 20 m, to pick pick up
the first stone and return, 40 m. for the second stone and

(12)

13)

so on. So he runs (n/2) (2 x20 + (n—1)20) =10n(n + 1)
meters to pick up the stones on one side, and hence 20
n(n + 1) m, to pick up all the stones.

5. 20n(n+1)=4800,orn=15.

.. there are 2n + 1 =31 stones

925. Let the 3 consecutive terms are

a—d, a, a+d d>0

hence  a?-2ad+d?=36+K e
a?=300+K 2)

a?+2ad+d?=596+K (3
now (2) — (1) gives

d(2a—d)=264 )
(3)—(2) gives

d(2a+d)=296 (5)

(5)—(4) gives

2d2=32 = d?=16=d =4 (d =—4 rejected)
Hence from (4)

4(2a—4)=264= 2a—4=66=2a=70=a=35
- K=352-300=1225-300=925

k-1
k! 1
S = —=
3. Sk 1_l (—1)!
k
100 100 2
k-1)" -k
| (k* =3k +1) ‘_ > o) -k
= k-D!' ~ S| k-D!
v kol k| |2 3]43 4
- (k=2)! (k=1!| |1r 21 |20 3 77
.2 1,2 3.3 4 .9 100_, 100
ool 121 21 31 77981 991 99!
0. a =2a_|—a_,=a,8, . .. ,a;; are in A.P.

ai +a3 +...+af; _ lla® +35x11d* +10ad _
11 11 -

= 225+35d2+150d=90
= 35d2+150d+135=0=>d=-3,-9/7

90

27
Given a, < 7 oo d=-3andd=-9/7

araytetan i, jox31=0
2

11
064 (5n—1)d
S_m:SA_T[ +(Gn-1) ]:5[(6—d)+5nd]
9. s, S, g[6+(n—l)d] [(6—d)+nd]
d=6o0rd=0.

Now, ifd=0thena, =3 elsea, =9

d
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4) 25. aja,,a5........... bein H.P 2 (O). Let first term of G.P. is ‘a’ and common ratio is r
. 2 _ .
L1 .atartarc+..... 0=20 (given)
—,—,—.... beinA.P. a
a; ap aj =20 >a=20(1-1) .. )
11 11 anda?+ar2+a’rt+ ... 0=100 (given)
mAP. Tj=—=—-and T,j =—=—
a 5 Ay 25 2
o 2 =100=2a%2=100(1-r%) Q)
= Ty=T,+19d 2 P=ar=100d -
11 4 From (1) put value of ain (2)
2—5:§+19d:>d:—19><25 =[20(1-r]?=100(1-12)
=400 (1-1)2=100 (1 —r) (1 +r1)
T,=T;+(n-1)d<0 =4(1-1=1+r=5r=3=>r=3/5
1 (n-1)-4 1 4(n-1) 3 (O).InanAP. T;=7
= g—m< §<m and T, =3T; + 2 (according to question)
=3x7+2=23
5x19 99 Sy0="
= +1<n:7<n Let first term of A.P. is a and common difference is d.
s Ty=7
= Least positive integer n is 25. :a12d27:>a:7—2d Q)
(n-2)(n-1) (n-2) =a+6d=23 ... (i)
f3122437(3+n) From (i) put value of a in (ii) we get
7-2d+6d=23=4d=16=>d=4 &a=7-2x4=-1
= n’-3n-2446<0andn’+n-2454>0
- n
= 49<n<51=n=50 Now, §,= = [2a+(n-1)d]
DOED o1y =1224 20
3820:7[2X(—l)+(20—1)X4]:10X(—2+76)
= k=25=k-20=5
=10x74=740
i:l(l_i_l\:a—i-ﬁ _4+J§X 5442 Xl_l 4 @B). xl,xz,x3greinGP.
16) 4 {72 o " B) T 208 5442 81205 2 4 Let common ratio be r
H=4 2B 0
a7 1. log,(x—1)=log, (x~-3) X X3
_ _ _ B and y;, y5, y3 also are in G.P. with same common ratio as
- log (x—1) _ log (x —2) - log (x —1) _ log (x—2) of X1, X, Xs
log4 log2 2log?2 log2
= log(x—1)=2log(x~2) Nn_Ys_.o L. 2)
= x-1=(x-22=>x2-7x+10=0 =x=5,2 oy
AISO,X*1>OandX*3.>O ' :X_2:X_3:y_2:y_3:>X_2:ﬁ:X_3 (3)
= x>1landx>3 = x =5 is the solution. X X0 Y] Yo Y, Vi Y3
EXERCISE-4 (3.y3)
1)  (©).13-23+33_ ... +93 ’
—(13 3 3 3y 3 3 3 3
(1°+2°+3°+.......... +9)-2(2°+4°+6°+8°) (%2.2)
2
- 9(9+1)) 333 a3 3 X1y .
—[ > -2.2° (1°+2°+3°+4°) -
f M
2
4x(4+1 —>
:(9><5)2—16 [#} X1
2 — 22 >
=(45)2—16 x (10)2=2025— 1600 =425 »
2
+1
o 13+23+ . + 3:[n(nz )]
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©)

(©)

™

= point (X1, 1), (X5, ¥2), (X3, y3) lie on a straight line by  (8)

graph.

g Vi_Y2_ Vs
X1 X9 X3

tan
This is possible only when they are in straight line but

N _P2_ 5 (fom(3))
X1 X2 X3
(D). System of linear equation,
x+2ay+az=0; x+3by+bz=0;x+4cy+cz=0
has non-zero solution

1 2a a
.. For non-zero solution A=0 = 13 b|=0
1 4¢c ¢
1 2a a
= |0 3b-2a b-a|=0
0 4c—2a c-a
= 1[(3b—-2a)(c—a)—(b—a) (4c—2a)]=0 ©)

= 3bc — 3ab — 2ac + 2a% — 4bc + 2ab + dac — 2a% =0
= —-bc—ab+2ac=0
= 2ac=bc +ab {dividing by abc}
2 1 1 111 )
= -—=—+— = —,—,— areinA.P.
b a ¢ a b c
=a,b,carein H.P.
(B). Quadratic equation A.M. of whose root is A & GM. is
Gis x2-2Ax+G2=0
* A.M. of two given no. is
9=>A=9andGM.is4=G=4
.. Q.E. with these number as root is
x2— 2Ax+G2=0
=x2-2x9x+42=0=>x2-18x+16=0

1 .
A). Ty =~ (given)
1 |
a+(m—1)d:H .......... (1)and T, = (given)
+ 1 d—L 2
a+(mn-1)d= o e )
Subtracting (2) from (1) we get
Dd-(n-1)d= ~——
(m-1d-(n-1)d=—-—
a= D - L 3
=m-md=—"- =d=—— .. (3)

Put the value of d in (2) we get

(B). According to question if n is even sequence will be

2
1242224324242+ 242,62+ .......+ 202 = n(ngl)
{*> n—>even}

If n is odd sequence will be
1242224324242 4524262+ ... +n?
1242224324242 4524262 +....... +2 (n—1)2+n?
(n—1) term (which is even)

_ _ 2 _ 2
_ (- (n-1+1) tn2= (n-1n 2

2 2

»[n-1 n’(n+1)

=n°|—+1|=——
2 2
12

{*. sum of n even terms is n(n;)

—1+1)°
cosumof(n—1)eventermis (n—1) (n 2+ ) }
D). - X:Zan =a0+al+a2+...

n=0
=l+a+a?+. o
< 1 :>X_1—a 1
Ta L 2 e )
0
and y:zbn =b0+bl+b2+.... 0
n=0
1 -1
y=——=b=2" . Q)
1-b y
0
and z= ) c" =cO+cl+c?+...
n=0
1 z—1 o
Z=——=>C=— ... (3)-. a,b,careininA.P.
I-c z
x—l)y_—ljz; are also in A.P.
X y z
= l—l,l—l,l—l are also in A.P.
X y z
1 1 1 . .
= ——,——,—— areinA.P. (subracting 1from each)
X 'y z
111 . L .
= —,—,— areinA.P. (multiplying with — 1 each)
Xy z

=X,y,zarein H.P.

£
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1 2A A 11 a;—a
(10) (B). A= EBCAD = AD= ﬁ Z‘g =d =azay (iii)
Here, BC=a,AC=b,AB=c
F
. 2A
Altitude AD:? 11 NS k. W
a, a, d nén-1 ... (n)
2A . .
Similarly altitudle BE= — B D C Adding all column wise
b alaz + 3.233 + 3.334 + o + anan_l
2A 1
andCF:T :E[a17a2+a2733+a37a4+ ...... +a, ;—a,]
- AD,BE, CF arein H.P. |
2A 2A 2A 111 =g [1-2,]; From(A)=aja, (n—1)
—,—,— areinH.P.= —, —,— arein H.P.
b ¢ a b c

= a,b,careinA.P.
= sin A, sin B, sin C are in A.P.

{“ sin A _ sinB B sinC}

a b C
a @©.

a;+ay +on. +a, p?

p/2[2a;+(p—1)d] p?

A48y +eetag g2 q/2[28+(q-Dd] o2

{" ay is first term and d is common difference}

a1 +[7p_l)d
2

= —122 ......... )
aﬁ-[L )d q
2
-1 -1
it 2= 5 and _q2 =20
then L.H.S. of (i) represents ratio of ag and a,;
.. p=1landq=41
, at3d 11 a3 11
Now (i) becomes, a;+20d 41  a, 4l
12) (O).ay,ay,a5,........ a,arein H.P
= L,L,i, ..... 1 are in A.P.
ap 2y ag an
Let common difference of A.P. is d.
1 1 1 1
.. —=—+m-)d— ———=(n-1d
a,  a ( ) :an a4 ( )
aj—a
% =aja,(n-1) .. (A)
1 1 a;—a
———=d=>-1—2=-aa, .. ()
a
1 1 a)
———=d =a,a t
a; a, 243 . (ii)

(13) (D). Let first term of G.P. is a & common ratio is r and then
GP.isa,ar,ar?, ar3, ar* ......... ar™!
According to question,

a=ar+arr = 1=r+12= r2+r-1=0

1+ 1-4.1(-1) -14_45: Lol (s
—

r= = r>0}
2 2
(14) (A). Let first term of G.P. is a and common ratio is r
_b_ . GP.isa, ar, ar?, ar>.
According to question, atar=12 ... H
andar?+ar=48 . (@)

1 1
Dividingeq. (1) by (2) we get 5 = Z:> r==x2
r

“ terms are alternately +veand —ve .. r=-2
Putvalueofrin(l)wegeta+a(-2)=12; a=-12
(15) (B). T T AL (i)
3 32 3
3 3 32 33 34 ............. (11)

Subtracting (ii) from (i) we get

32:1+1+i+i+ ........
()
4 4 1 4
=—4—+|—|=—+—x==2; S=3
3 37 L_IJ 3.3
3
(16)  (A). Till 10" minute number of counted notes = 1500
n
3000= By [2x148+(n—1)(-2)]=n[148 —n+ 1]
n2—149n+3000 =0
n=125,24

n = 125 is not possible.
Total time = 24 + 10 = 34 minutes.
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amn

(18)

19

20

@1

22

(D).a=Rs.200;d=Rs. 40

Savings in first two months = Rs. 400
Remained savings =200 + 240 + 280 + ..... upto n terms

200n +20n% —20n= 10640
20n% +180n—10640=0
n2+9n-532=0

(n+28) (n—19)=0
n=19

. no.ofmonths=19+2=21.
(B). T,=(n—1)>+(n—1)n+n?

(n—-1)—n
T,=1>-03
T,=23-13

T,(=203-19°
S,0=203-03=8000

3 3
(-1’0 _ 4

~(n-1y°

(D). 100 (a+99d) =50 (a+49d)

2a+198 d=a+49d
a+149d=0
T so=a+149d=0

g7 T
©- 10100 103

1 11 111
=7 —4+—+—75+
10 100 103

7

__[i 99 999
910 100 " 1000

t—t——

7
+......+upto 20 terms

...... +upto 20 terms}

...... +upto 20 terms}

:Z (l—i)+(l—ij+(l—ij+ ..... + upto 20 terms
91\ 10 10 10°

( )
1 w6

9 1
10

91 9 9\10

(A).2y=x+2z

7

20
=Z{Q+l[i] ]:-[179+(10)‘2°]

81

2tan ! y=tan"! x + tan"! (2)

tan”! {2—}]2) =tan"! [ X+ Zj

l-y

X+z X+z

1-y? Cl-xz

(D). Let numbers be a, ar, ar
Now, 2 (2ar)=a+ ar?
=4r=1+12

2

1-xz

[a#0]

=Syl=xzorx+z=0=>x=y=z

=12 4r+1=0

=r=2+.3 =r=2+3 (Positive value)
(23) (©.S=10+2(1)HL0)8+.....+10.11°

11
E.s: 111108 +....... +9.119+1110

1
—ES=109+111.108+112.107+ ....... 119-1110

1 ([11)10 _1\

ST B L
= 10S—IO ﬂ_l
10

_1110

1
——S= 1110_1 10_1110

T 0
S=10!1=100.10°=%k=100

2
[n(n+1)}
2
e @ L2 1 0D Lo oy
n 4 4

_l{n(n+1)(2n+1)+2(n)(n+1)+1}
4 6 2

_1[9x10x19
4

+9><10+9}:96

¢
25 A.——=M3 fin=2m o 1)

n 1/4 n 2/4 n 3/4
G]Zg[—] 5 G2 :f[—) 5 G3 :f[—]
l l l

Now, G,*+2G,*+ G;*

2 3

AR, NV [3] A (Ej
1 1 ‘
=nl3+2n202 + n3¢ =2n202 + nl (n2 + (%)
=2n202 + n/ ((n+ ()2 —2n/)
=n/ (n+ ()2 =nl .(2m) =4 n/m?
(26) (A).a+d, a+4d, a+8d

(a+4d)?=(a+d)(a+8d)
a2+ 16d% + 8ad = a2 + 9ad + 842

8d2=ad: a=8d d=0; r= 24 _12d_4
atd 9d 3

s =(§) (5 (5 ()
en @S =5 5] 5 A5

:%[12”2 +32 442452+ L +112 1) =%x101

[¢
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2%

29

30

@31

(32)

33

(D). 225 a2 + 9b% +25¢2 — 75ac = 15b (3a+¢)
225 a2+ 9b2 +25¢2 =75ac +45ab + 15bc
(152)% + (3b)? + (5¢)2 = 45ab + 75ac + 15bc
15a=3b=5c=k

ok _k _k 5k _k_3k
15 15° 3 15° 5 15
at+b=2c ; b,c,aareinA.P.
(A).a; tagtag+..... ay=416
= a+24d=32 .. @)
agtay ;=66 =>a+25d=33 1))

From (i)and (ii)d=1anda=28
Now, a,2+a,?+..... a2 ;=140m

17 17
Y @+@-1)>=140m. Y (7+1)* =140m
r=l1 r=1
4760=140m = m=234
D). A=12+222+32+242+ .. A2+2.20?

= (12422432442 + . +20%) + (22 + 4%+ ... +20%)

20x21x41 10x11x21
= +4><
6 6
=2870+1540=4410=2870+ 1540=4410

40x41x81 4x20x21x41
B= +
6 6
=540x41+41x280=41x820=33620
33620—-8820=110A; 100 =24800 ; A =248

b
?,b,br—>G.P. (Ir|#1) Givena+b+c=xb

(D).
= b/r+b+br=xb=b=0 (not possible)

1
or l+r+—=x =>x-1=r+—
r r

= x-1>2o0rx—-1<-2= x>3orx<-1
So x can't be '2'

D).S=a; +a,+ ... +agg;

S=15(a; +a3p)=15(a; +a; +29d)
T=a +ay;+.. +ay
=(a;) +(a; +2d).... +(a; +28d)
=15a; +2d(1+2+....+14)
T=15a;+210d. Nowuse S-2T =75

= 15(2a;+29d)-2(15a; +210d)=75=d=>5
Givenag=27=a;+4d=a =7
Nowaj,=a; +9d=7+9x5=52

(B). S, = sum of numbers between 100 & 200 which are
divisible by 7.

= S,=105+112+....+196

14
Sy="5 [105+96]=2107

SB = Sum of numbers between 100 & 200 which are
divisible by 13.

8
Sp=104+117+...+195== [104+195]=1196

Sc¢ = Sum of numbers between 100 & 200 which are
divisible by both 7 & 13.
Sc=182=H.C.F.(91,n)>1=5, +S5-S-=3121

20
(G4 B).s=) —
k=12

35

(36)

€]

(3%

©:.

=

A).

(A).

(B).

o 1,23 20
—5+2—2+3—2+...+2W
S I 1 2 19 20
XE—2—2+2—3+...+2TO+2T
1 11 1 20 11
[I—E]S—E-Fz—z-i-...-i-ﬁ—ﬁ = S=2—21—9
a,b,cin GP.
say a, ar, ar?

Satisfies ax? +2bx + ¢ =0 =>x=-r
X = —r is the common root, satisfies second
equation d (—r)% + 2e (—r) + f=0

c 2ce d f 2e

d-——+f=0 —4—==
a b :>a+c b

S, =500+ 2077 5

Tn - Sn - Snfl

n(n-7)
2

=50n+

A —50(n—1)—w1x

A
=50+ ?[n277n7n2+9n78] =50+A(n—4)

d=T,-T,, =50+A(n-4)-50-A(n-5)=A
Tso =50 +46A

(d,Agp)=(A,50+46A)
a—-d+atat+d=33=a=11

a(a?—d?)=1155

121 -d?=105

d?2=16=d=+4

Ifd =4 then IStterm=7

Ifd=—4 then IStterm = 15

T, =7+40=47
OR T, =15-40=-25
T,=r2r-1)
S=X2r>-%r
g 2n(n+1)(2n+1) n(n+l)
6 2

2 11(12

St :g(ll)(IZ)(23)—(T):(44) (23)-66=946

]
I51
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G+m-Hx2 P +23+..+nd)

T =
(39 @A) T 1 +2%+...+1n%)
:in(n+1):n(n+1)(n+1)—(n—1)n(n+1)
2 2
_n(n+1)(n+2)
So=""5  =8,,=660
(40) (O).a; +tay+a,+a,+ta+a =114
6
= E(al+al6):114':>al+316:38
4
a1+a6+a11+a16:425(a1+a16):2><38:76
15 13, 43 3
P+2°+...+n 1 15-16
41 . Sum = 2
@1 @) Sum E 1+2+....+n 2 2
Bnm+1) S am+l)(n+2-(n-1)
=y ——"2-60=3 —60
2 = 6
n=l n=1
1516417 0 o
(42) (B).b=ar
c=ar?
3a,7band 15 care in A.P.
14b=3a+15¢c ; 14 (ar)=3a+ 15 ar?
l4r=3+152" 1512~ 14r+3=0
Br-1)(5r-3)=0 ; r=1/3,3/5.
€(0,1/2]
7 2
c.d=7b-3a=7ar-3a=sa-3a=-—-a
3 3
MM term=15c_ 2a=a-Za=a
erm=15¢— 7 9273
(43) (A).a; +a;+a; =40
ata+6d+a+15d=40
3a+21d=40
a+7d=ﬂ
3
40

15
Sis= (a+14d)=15(a+7d); Si5 =15x5-=200

PR L

2=
44) (O).f(x)=

2

UsingAM>GM ; f(x)=3

0k (k + D _ 13,
45)  1540. Z 2 Zk +k
k:1

_1[20(21) (41)+20 (21)}
2 6 2

_1]420x41 20x211_ Lioes0 51011540
20 6 2 2
1 .
46) ().T;= 55 =a+9d ..0)
1
T20:E:a+19d (i)
1 1
=—, d:—
= %720 “" 200
200 2 1997 201 1
Sypp = | —+— |==——=100—
= 7200 2[200 200} 2 2
47) 504. [2(21’1 +3n +1’1):|
n=l
1 (7-8\* .(7-815) 7-8
e o).
41702 6 2
7 [2%49%16+28 15+ 28]
1
7 [1568+420+28]=504
rr 1 1 12 3 4
(48)  (A). 14 .416.g48 16128 1000 = 24.216.248 2128 o
Lo Ll . ()
=24.28.216.232 o0 — 04 8 16 32 =(2)\ 7V = )12
100
“9) (D). Ea2n+l =200 o, +ag-+a,+ ... + ay, =200
200
2@ -1
ar ———= =200
IETE

=
I52




SOAL

(SEQUENCES & SERIES) Q.B.-SOLUTIONS ODM ADVANCED LEARNING
100 G @A) S=3_-‘F’_J4+8_-‘|—’_94+13+14+18+19....40terms
nzﬁ%aZn =100 =a,ta,tag+..+a,,=100
- S=T7+17+27+37+47 +......... 20 terms
il JTY Su0= 2 [2%7+(19) 10]=10[14+ 190
_ = = — X =
R 105 [2X7+(19)10]=10[14+190]

On dividingr=2 =10[2040]=(102) (20)

On adding a, +ay +a, + a5+ ... + a5+ a5, = 300 = m=20
= r(a tayta;t...+ay,) =300 (52) (©)-a;ta,=4=a tar=4 D)
- a;ta,=l6=a?+ar’=16 ...(i)
- > a,=150 L,
n=1 St =r =4 ;r=%2

r
(50) (14) Commontermare:23,51,79, ... T,

T, <407 =23+ (n—1)28<407
= n<14.71 ; n=14

r=2,a, (1+2)=4 =a,; =4/3
r=-2,a(1-2)=4=a,=-4
a q_ . 9

S, cUETD_(HE-D 4

- o =3 C51=a

i=1

=-171

[¢
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