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Sequences and Series

Section-A : JEE Advanced/ IIT-JEE
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25. (a) 26. (b) 27. (d) 28. (d) 29. (d) 30. (d)
Section-A ]3I VAL ] 33

A. Fill in the Blanks

The sum of integers from 1 to 100 that are divisible by 2 or
= sum of integers from 1 to 100 divisible by 2 + sum of
integers from 1 to 100 divisible by 5 — sum ofintegers from
1 to 100 divisible by 10
=Q2+4+6+..+100)+(5+10+15+..+100)
—(10+20+...+100)

=%[2x2+49x2]+2—20[2x5+19x5]

= [2x10+9x10]=2550+ 10505503050
The given equation is
log; l0gs (\/x+5+4/x) =0
= logs (m+\/x—)=l
x+5+Jx=5 = W=5—J§

=

3.

Squaring both sides
= x+5=25-10Jx+x = 10Jx =20

=> Jx=2 =>x=4

Whennisodd, letn=2m+1

~. Thereq.sum

=124222+324+242+. 42 2m)> + (2m+ 1)?
=2Cm+1)? +4[12+22 +3% + ..+ m?]

@m+D) 2m+2) 4m+2+D)  dm (m+1) 2m+D)

6 6
= DD o am+3)+ dm)
_ @m+) 2m+2) (6m+3)  (2m+1)* 2m+2)
B 6 B 2

2
= 0D omr1=n)

2
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MS-72 @
4.

Let a and b be two positive numbers.
23"b and G.M.=~lab

ATQ  HM:GM=4:5
__2ab___4
(a+b)ab 5
Wab 4 a+b+2Vab _5+4
= = = =
atb 5 a+b-2Jab 5-4
Ga+®’ 9 . %,
= —
Nayp? 1=
Wa _3+41 341  Ja_,1 _a_,1
= odp 3-I'3-1= % 2 b 4
a:b=4:1orl:4

Since nis an odd integer, (— 1)*!=1andn—1,n-3,n-5,
....are even integers.
We have

(= 1P+ (=2 — (=3 +...+ (1113

=+ (n-1P+ (-2 ..+ B-2[(n-1)
+(n-3)>+...+23]
=[P +@n-1P+ (-2 +...+ 1]

o (25 (25 ]

["n-1,n-3...... are even integers]
Here the first square bracket contain the sum of cubes of 1st
n natural numbers. Whereas the second square bracket
contains the sum of the cubes of natural numbers from 1 to

n—1 . .

(T) ,wheren—1,n-3, ...... are even integers. Using the
formula for sum of cubes of 1st » natural numbers we get
the summation

Lol

6 (n-1%n+1)>?

1 - 2
= +1)° -1
7" 1+ 16x4

=% (n+1)2[n® -(n-1)2] =% (n+1)2 @2n-1)
It is given

p+tq=2, pg=A4
and r+s=18, rs=B

and itis given that p,q, 7, are in A.P.

Therefore, letp=a—3s,g=a-d,r=a+dands=a+3d.

As p<q<r<s, wehave d>0

Now, 2=p+qg=a-3d+a-d=2a-4d

= a-2d=1 (1)

Again 18=r+s=a+d+a+3d

= 18=2a+4d = 9=a+2d (2

Subtracting (1) from (2)

= 8=4d

= 2=d Puttingin (2) weobtaina=>5
p=a-3d=5-6=-1, g=a-d=5-2=3
r=a+d=5+2=7, s=a+3d=5+6=11

Therefore, A=pg=-3 and B=rs=1717.

©

o)
©

@

Topic-wise Solved Papers - MATHEMATICS

C. MCQs with ONE Correct Answer

-+ x,y,z arethe p” g™ and " terms of an AP.
Sx=A+@-1)D;y=A4+(q-1)D;
z=A+@E-1)D

x-y=@-9D; y-z=(q-r)D

z—x=(r-p)D (D
where A is the first term and D is the common difference.
Alsox,y, z are the p g and " terms of a GP.

S x=ARP-1 y=ARI-1 z=AR""!

S W TE YN Y = (ARP Y Z(ARIVFX (AR Y
= gy-otaaiy Ro-D-2rHg-1)E0Hr- 1))

= 40,p-1)(g-r) DHg-1)r-p)DHr-1)p-9)D = 4OR0 =]
ar*=4 (D)

a.ar.ar* .ar’ .ar*=a’r'%= (ar?)’ = 4>

2.357 =2+.357+0.000357 +...

357
103
=2+357+3i+ 0 =2+ 10 =2+ ﬂ_@
10° " 10° 17999 999
10°

a,b,carein GP.
b*=ac (1)
ax? +2bx+c=0

and dx? + 2ex + f= 0 have a common root

Let it be a, then ao2 + 2ba+c=0
do? +2e0+f=0

o? o 1
=  2(bf-ec) cd—-af 2(ae-bd)
2 bf—ce. cd—af
:> o = N =
ae—bd 2 (ae—bd)

Substituting the value of a , we get
(ca'—af)2 _bf—ce
4 (ae—bd)* ae—bd

= (cd—af)2=4(ae—bd) (bf-ce)
Dividing both sides by a?c? we get

(2] (-2 %-2)

(544 o

&S s 4P adr ade
= a2 2 ac c¢b ac p? ab
2 2 2
= d_+f_+4i+21‘£_4£‘£_4'i‘£=0
@ ¢ b ac bc ab
[Using eq.(1)]
2
= (i+i_2£) _0:14.1_26
a c b a ¢ b
d
= —,E,iareinAP
ab ¢
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Sequences and Series

5. (0
6. ©
7. @
8. @
9. ®
10. @

Let S = l+i+ l+£+....n terms
2 4

8 16

A

1 1 1 1 )
—+—+ +

1
=(1+1+1+...n terms) —[—+ gt
2

2 22 P on
1( _L]
n
= n- 2\ 2 n—-1+27"
1
1——
2
We know that log, 4 =2 and log, 8 =3
. log, 7 lies between 2 and 3

.. log, 7 s either rational or irrational but not integer or
prime number.

Ifpossible letlog, 7 = 2 (a rational number)
q

= 2Wa=7—= =74

= even number = odd number

.. We get a contradiction, so assumption is wrong.
Hence log, 7 must be an irrational number.
In(a+c),In(a—c),In(a-2b+c)areinA.P.
a+tc,a—c,a-2b+carein GP.
(c—a)=(a+c)(a2b+c)
(c—a)*=(a+c)*-2b(a+c)
2b(a+c)=(a+c)’?—(c—a)

2ac
a+c

2b(a+c)=4dac = b=

uu Uy uy

a,b,c areinH.P.
a=m=2,a19=hyp=3
3=a,,=2+9d = d=1/9

a,=2+3d=1/3
11 1 1
3=hg>-=—==49D .. D=——
0737, 2 54
1 1 1 1 7 7 18
—=—+6D=———=— =Lx22=
2 2 9 18 aghy = 3x=-=6

L_l(l+l]_a+ﬁ_(4+«/§) G+ 11

H 2\a B) 208 (5+42) 8+245) 2 4
H=4.

Sum =4 and second term = 3/4, it is given that first term

1s a and common ratior

- 1L=4 andar=3/4 = r=—-
—r 4a
2
Therefore, =4 > 4a =
3 4a-3

1-—
4a

or a*~4a+3=0= (a-1) (@-3)=0
= a=1lor3
Whena=1,r=3/4 andwhena=3,r=1/4

1. (@)

12. @

13. (¢)

14. @

L) M-S-73
a, B are the roots of x2 — x + p=0
“ o atp=l1 (1)
ap=p -2
v, S are the roots of x> —4x +¢=0
y+8=4 ..(3)
yd=gq .4

o,B,y, 6 arein GP.

. Leta=a; |3=ar,y=ar2, S=ar.

Substituting these values in equations (1), (2), (3) and
(4), we get

atar=1 6]
a*r=p ..(6)
ar’+ar*=4 )]
a’r=q ..(8)
Dividing (7) by (5) we get
2
ar(tn 4 242
a(l+r)y 1
1 1 1 1
= = = — _1
O ==t T

As p is an integer (given), r is also an integer (2 or —2).
S6) > az % Hence a=-1and r=-2.

S p=(1)2x(=2)==-2

g=( 1) x(-2)'=-32

a,b,c,darein AP.

: d, c,b,aarealsoin A.P.
d c b a

abed” abed’ abed’ abed

1 1 1 1 )
abc’ab_d’ﬁ’bc_d areinA.P.

= abc,abd, acd, bcd are in H.P.
ATQ 2+5+8+...2nterms=57+ 59+ 61 +.... nterms

= arealsoinA.P.

— 27’1[4+(2n—l) 3]=§[114+(n—1) 2]

= 6n+l=n+56 = 5n=55= n=11
Given that a, b, care in A.P.

= 2b=a+tc

= butgivenatb+c=3122 = 3b=3/2
= b=12andthena+c=1

Again a?, b?, %, arein GP. = b*=qa2¢?

1

= b2=iac3ac=lor— —
4 4

and a+c=1 (D
Consideringa+c=1and ac=1/4
= (@a-c¢?=1-1=0 = a=c but
a#c asgiventhata<b<c
We considera+c=1andac=-1/4
= (a-cP=1+1=2 = a-c=+2
but a<c=>a-c=—2 (2

1 1
Solving (1) and (2 ta=———
olving (1) and (2) we ge SN
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15. (c)

16. (o)

and o’ +p’ =_£_3_c(_é) - _[M

Topic-wise Solved Papers - MATHEMATICS

2 o5 r=1-2
1-r 5

Since GP. contains infinite terms
-1<r<i

= —1<1—£<1 = —2<—£<0
5 5

= -10<x<0.> 0<§<2

= 0<x<l10.

In the quadratic equation ax?+ bx+c =0

A=b?—dacand a+B=-2 ap=<
a a

o +B% = (a+B)> —20P

_i_gzbz—Zac

3

a a

a a

Given a+pB,02+B2, ol +p3arein GP.

=
=
=
=
17. (©
18. @

b b*-2ac _(b*-3abc)

a a2 ? a3

2
a2 a a3
b*+4a2c? — dab*c = b* - 3ab’c
4a*c* —ab*c=0 = acA=0
¢cA=0 ( -+ Inquadratica #0)
Given that for an A.P, S, = cn?
Then T, =S, —S,_; = cn® —c(n—1)>

=(2n-1)c
.. Sum of squares of n terms of this A.P

=D T} => -1’

2 [4n(n + 16)(2n +]) 4n(1; D n}

Il
o
S

) _2(2n2+3n+l)—6(n+l)+3:|
3

=Ccn

5 [4n? —1} _ n(4n® —1)c?

3 3
" ay,0,,03, . arein HP.
l,i,i ....... arein A.P.
4 a4y asz
1 1 1 1
—_— = — (1 R
5} 5 an an 25
1 1
—+19d=— > l+19d=i = d=
4] a0 5 25

are in G.P.

Now %=%+(n—1)(_—4)

475
1 1 4n 4
learl <0 if —<0 ————+—<0
Clearlya, <01 o = 5 w75 a5
= —4n<-99 or n>%=24% son>25
Hence least value of n is 25.
19. () log b, log b,,----,logb,  arein A.P.

= b,b,---b,, arein GP.

Alsoa,a,----a  arein A.P.

wherea =b area, =b,.
b,, b,,--b, and GM’s and a,, a,----, a, are AM’s
between b, and by,
~+GM<AM=b,<a,b,<a,---,b, <a,
bl + bz ot b5| < + a, +""+a51
= t<s

Alsoa,a,,a  arein AP

512 7101

»» b, b arein GP
a,=b anda, =b,

blOI > alOI

D. MCQs with ONE or MORE THAN ONE Correct

(a,b,d) Let x be the first term and y the (2n—1)th terms of AP,
GP and HP whose nth terms are a, b, ¢ respectively.
ForAP,y=x+(2n-2)d

y—x
2(n-1)

= d=

a=xt(@r-Dd=x+ 5 (-N=72 G+ ..

1
For GP.  y=xr2"-2 :w:(ljm

X

1/2
b=xrl=x. (%] = \/E (2

1 1
ForHP. —=—+(2n-2)d,
y X

SR ol
2xy (n—1)
1l -y =Li222
c x x  2xy
1 x+y 2xy
—_= > C=
c  2xy ¢ x+y ()

Thus from (1), (2) and (3), a, b, care AM., GM. and HM.
respectively of x and y.

(b, ¢) We have for 0< ¢ <§

e o)
x= cos?" ¢ =1+cos® §+cos* ¢ +...0
n=0

1 1
1-cos? ¢ " sin? [0 ~()

GP_3480



Sequences and Series

[Using sum of infinite G.P. cos? abeing < 1]
o0
y=7>, sin?" ¢ =1-+sin? g+sin* §p+...0
n=0
_ 1 1
1-sin? ¢ cos? (0] ~42)

[ o]
z=) cos®" psin®" §
n=0
—1+cos? (I)sin2 o+ cos? <1>sin4 O+...0
1
= .3

1-cos? <|>sin2 (0]

Substituting the values of cos> ¢ and sin? ¢ in (3), from (1)

and (2), we get

z= 5=
xy—1

1

11
x'y
+ ! + !
cos? ¢ sin’ ¢ 1-cos? cl»sin2 [0}

Also,x+y+z=

[sin2 o1 —cos? <|>sin2 o)+ cos? o(1- cos? <|>sin2 0)
+cos? ¢ sin’ 0]
cos? <|>sin2 o (- cos? <|>sin2 0)

_ (sin? ¢ +cos? §) (1-cos® sin® ) +cos® ¢sin’ ¢
cos? <|>sin2 o (1- cos? (l)sin2 $)
1
= cos? <1>sin2 o —cos? <1>sin2 )

Thus (b) and (¢) both are correct.
() Putting =0, wegetb;=0

=Xxyz

. 1 sinn® & el
= in” = b.(sin6)"
sin 76 Z{b, sin"0 = Z% (sin 6)

= b +bysin@+bysin?O+....+b,sin"' 0

Taking limit as 8 — 0, we obtain

. sinn®
Iim——=4 = b =n.
6—0 sin® h=b

© T,=a+(m-1)d=1/nandt,=a+(n-1)d=1/m

= (m-n)d=1n-1/m=m-n)/mn = d=1/mn

1

= a=—
mn

tpyn =a+(mn-1)d =L+(mn—1)L
mn mn

L S T S
mn mn

b) If x,y,zarein GP. (x, y, z > 1); logx, log y, log zwill be

inA.P.

= l+logx,1+logy,1+logzwillalsobein A.P.
1 1

1+logx’1+logy’ 1+logz

will be in HP.

= XYz—zZ=Xy = xyz=xytez

(a,d) We have
a(,,)=1+l+l+l+l+ ..... + !
2 3 45

(1 l) (l 11 l) (l 1]
el R o el o e e s el o [y SIS S
23/ \4 56 7 8 15

+..+

[ 1 1
+.....+
pXa 2" 1

11 11 1 11 1
<I4| =+ = [+ =F—F. = |+ ==+ =+
(2 2) (4 4 4) (8 8 8)

2 4 8 -1
_+Z+_+ .... +

<1+

Thus, a (100) <100
Also

1 1 1 1 1 1 1
a(n) =1+—+(—+—)+(—+—+—+—)+
2 3 4

( 1 1) 1
+ot—|-—
P | on ) on

Thus, a (200) > (l - 2—
i.e. a(200)>100.

(b,d)

L

We know by geometry PS x ST= QS x SR
S'1s not the centre of circulm circle,

J

D

M-S-75
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M-S-76 @ Topic-wise Solved Papers - MATHEMATICS
PS £ST Putting ab=27— (a+b) ineqn. (1), we get
And we know that for two unequal real numbers. 54—2(a+b)
HM.<GM. R =4=a+b=9 then ab=27-9=18
2 1 2 Solving the two we geta=6,b=3 or a=3, b=6, which are
—_—t—> ;
= i T < PSxST = PS ST PSxST the required numbers.

_+_
PS ST
1,1 2 .
= PS+ST>,/QS><SR [using eqn (1)] ...(2)

.. (b) is the correct option.

S+SR
Also /QSxSR < Q+ (-- GM<AM)

1 2 2 4
= JQSxSR QR = JoSxSR QR )
1 14
From equations (2) and (3) we get 5o PS ST QR

(d) is also the correct option.

8. ad) Wehave S, =
@ kzln2+kn+k2

and T, =
zn +kn+k2

Forn—lweget
1
1+1+1 3

Also ~ mf 3.14x1.73
50 3\/_ 9
andT >—

<T, .
35T S "3 %o
9, (a,d)S——12 2+324+42-52_62+ .
=32+ 2+ 112+, )+(42+82+122+ )
—(12+52+92+ ) - 22+ 62+ 102 +..)

= i(4r—1)2 +i(4r)2 —i(4r—3)2 —i(4r—2)2

S = =03and 7} = 1 —=1
1+0

=0.34x1.73=0.58

r=1 r=1 r=1 r=1
= [imr—l)z —(4r—3)2]+4[i(2r)2 —(2r—l)2] 4.
r=l1 r=1
= SZn:(Zr—l)+4i(4r—l)
r=1 r=1
3 8[zn(n+1)_’1}_{_4[411(11+1) —n}
- 2 2

=8n2+8n%+4n=16n*+4n
Forn=8, 16n2+4n=1056
and forn=9, 16n*+4n=1332

E. Subjective Problems
1.  Let the two numbers be a and b, then

B L AN priye
a+b 2

Als024+G?*=27 = a+b+ab=27 -2

Let there be n sides in the polygon.
Then by geometry, sum of all » interior angles of polygon
=(n—-2)x180°
Also the angles are in A.P. with the smallest angle = 120°,
common difference = 5°

Sum of all interior angles of polygon

=§[2><120+(n—1)><5]

Thus we should have

%[2x120+(n—1)><5]=(n—2)x180

%[5n+ 235] = (n—2)x180

5n% +235n = 360n — 720

5n% —125n+720=0 = n*-25n+144=0

= (n-16)(n-9)=0 = n=16,9
Alsoifn=16then 16th angle =120+ 15 x 5=195°>180°
.. not possible. Hence n=9.

uu U

If possible let fora G.P.
T =27=ARP" (D)
8= AR (2

T=12=4R"! (3
From (1)and (2)

RP1 =% = RP1=(3/2)} (4
From (2) and (3):

RIT =% — RI7=(3/2)"! e
From (4) and (5):

R=3/2;p—q=3; qg—-r=-1
p-2q+r=4, p,q,reN (6)
As there can be infinite natural numbers for p, ¢ and r to
satisfy equation (6)

. There can be infinite GP’s.

2<a,b,c < 18 atb+c=25 ()]
2,a,barein AP = 2a=5b+2

= 2a-b=2 (2
b,c,18arein GP = c2=18b (3

b+2

From 2) =a ==

n = ¥+b+c=25:3b=48—2c

B =c?=6 (48-2c) = * +12¢-288=0
= ¢=12,-24 (rejected) = a=35, b=8, c=12
Given thata, b,c>0
We know for +ve numbers A. M. > GM.
For +ve numbers a, b, ¢ we get

>3fabe A1)

a+b+c

GP_3480
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1
,—, we get
c

1 1
Also for +ve numbers P

a b ¢y (2
3 abc

Multiplying in egs (1) and (2) we get

1,11
(a‘l'b‘l'c) a b C 23(abcx 1

3 3 Yabe
1 1 1
= (a+b+c)|—+—+—|29 Proved.
a b c
Giventhat n=p". p32. p3°.... p;* D)
Where ne N and p,, p,,p;, .....p, are distinct
prime numbers.
Taking log on both sides of eq. (1), we get
log n=a, logp,+ a,logp, + ...+ a, logp, ...(2)
Since every prime number is such that
p; =2
log, p; =log,2 -(3)
Vi=1(1)k
Using (2) and (3) we get

logn 2o, log2+a,log2+a,log2+..+oy log2
= logn=(a,to,t+...+oy)log?2

= logn > klog2 Proved.
The given series is
n i r r r
> D"C, i+3— 7—+£+‘.“ up to mterms
= | 2" 22r 23r 24r
n i r r r r
5| (3 2] o2 +(12) ot m
= [\2 4 8 16
i(—l)’"C (l)r—l—"c Ting, L ng 1y
NO\N, = r ) 1.2 2.22 3.23
n
=(1_lj _L
2 i
z 3Y 3\" 1
imi -n*c (—] =(l——) =—etc.
Similarly, ZE)( )G, 4 4 4n
Hence the given series is,
1 1 1
=—+—+—+—+....t0o m terms
2" 4" gt 16"
m
()
2" 2r .
e [ Summing the GP]
o
2" —1

T gmnpn _y)

10.

The given equation is
log +3)(6x2+ 23+21)
=1%0g) ., (@4’ +12x+9)
= logy,.s (6x%+23x+21)
+ log(3x +7)(4x2 +12x+9)=4
= logy,3)(2x+3) Bx+7)+log; ;) (2x+ 3)2 x=4
= 1+log(2x+3) (Bx+7)+2logg,,) (2x+3)=4

= lo 3x+7)+ =3
Boos X+ T) log(2,+3)(Bx+7)

Let log(2x+3)(3x +7)=y ()]
2

= y+==3 = »2-3y+2=0
y

= 0-1)(-2)=0= y=1,2
Substituting the values of y in (1), we get

= 10gy,3Bx+7)=1 and log,,,3(Bx+7)=2

= 3x+7=2x+3 and 3x+7=Qx+3)?

= x=-4 and 4x2+9x+2=0

= x=-4 and (x+2)(4x+1)=0
1

= x=-4 and x=-2,x=——

As log, x isdefined forx>0anda>0(a# 1), the possible
value of x should satisfy all of the following inequalities :
= 2x+3>0 and 3x+7>0
Also2x+3 #1 and 3x+7#1

1
Outofx = —-4,x=-2 and x =- 1 onlyx =— 1
satisfies the above inequalities.

1
So only solution is x = 1

Given that log, 2, log, (2*-5), log, (2*~7/2) arein A P.
= 2log; (2*-5)=log;2+log; (2¥-7/2)

- (2¥-57= 2(2" —9

= (2%?*-102%+25-22*+7=0

= (2P-122+32=0

Let 2* =y, then we get,
P -12y+32=0 = (y-4) (»-8)=0

= y=d4or8=2=220r2>= x=2 or3

But for log, (2* - 5) and log; (2* - 7/2) to be defined

2*—-5>0 and 2*-7/2>0
= 2*>5 and 2*>7/2
= 2*>5

= x # 2 and therefore x=3.

Let a and bbe twonumbers and 4,, 4,, 4, .... 4, be n A M’s
between a and b.

Thena, 4,,4,,.....4,,bareinAP.

There are (n + 2) terms in the series, so that

a+(n+1d=b= d=22
n+l
A =a+b_azw
! n+l n+l
_an+b
T on+l -1

" ) M-S-77

EBD_7202



MS-78 @

11.

Topic-wise Solved Papers - MATHEMATICS

The first HM. between a and b, when nHM’s are inserted

1
between a and b can be obtained by replacing a by . and

1
bby 5 in eq. (1) and then taking its reciptocal.

Therefore, g = 1 _(n+l)ab

(l)n_l_l bn+a
a b
n+1
_(n+1)ab
a+bn ~2)
We have to prove that g cannot lie between p
2
and (n+l)2 »
(n-1)
Now, n+1>n-1 3”—+1>1
n-1
(m)z (n+1J2
= |—| >lorp|—| >p
n-1 n-1
p<p("—+1)2 3
= n-1 ~B)

Now to prove the given, we have to show that q is less than
p.
p _(na+b) (nb+a)

For this, let, 5
q (n+1)“ab

P _ n(a2 +b2)+ab(n2 +l)—(n+l)2 ab

= 2
q (n+1)”ab
2 2
b° -2
- D :n(a + ; ab)
q (n+1)“ab
2
p___n (a—bjzz n \/E_\/E
= q (n+l)2 Jab (n+1)2 b a
N §—1>0
= (provided a and b and hence p and q are +ve)
r>q -4

2
n+l
From 3 and (4), we get, 4 <p < (m) p

2
n+l
.. g can not lie between p and (m) P, ifaand b are +ve

numbers.
We have,

2 3
Sl=l+l+ l) +(l) +...0
2 (2 2

S, = =(n+1)

n
-1
n+l
SE+S3+87+...+83,

= 22432442+ +(n+1)? +...+(Q2n)
NOTE THIS STEP:

2n
Zrz 1= 2n(2n +;)(4n+l) 2

_ nn+1)(4n+1)-3
3

12. Sincex,, x,, x; are in A.P. Therefore, let x; =a—d, x,=aand

x;=a+dandx,, x,, x;aretherootsof x>~ x2+px + v =0
Wehave yao=a-d+ta+ta+d=1 (D
Tof=(a-d)ata(at+td)t(a-d)(a+d)=p ..(2)
aBy=(a-d)a(a+td)=-y -(3)
From (1), weget,3a=1 = a=1/3

From (2), we get, 30> —d?>=P

= 3(13)2-d=p = 13-p=d>

We knowthatd?>0 V d e R

= %—BEO +d? >0

1
= BSE = Be(-x,1/3]
From (3), a (a*-d?) =—y

1({1 1 1,
| 2—g? |== 14?2 =-
= 3(9 ) L Y

1 1,2 1
+—==d +—2>0
= 1Ty T34 =2 Ty

1 1
—_ e——,oo
= V275 =7 [ 27 )

Hence B €(—, 1/3) and y €[-1/27,0]
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Solving the system of equations, u +2v +3w=26, n n
4u+5v+6w=12and 6u+9v=4 = 1 = p,
wegetu=—1/3,v=2/3, w=5/3 (—n— ) l(l—r ]L
1. 1.1_ 9 LN al )=
utv+w=2, —+-—+—=-— a (1
u v ow 10 (;— )
Let rrge the corrglmon ratioofthe GP, a, b, c,d. Then b=ar,
c=ar’, d=ar. anr" ' (1-r
Then the first equation H, =ﬁ =) .03
—-r
1 1 1
=2 V2 d (e a)2 _p2 We also observe that
(u » w]x H[(b-c) +(c—a)*+(d-b)'Ix n o
+(u+v+w)=0 H =a(1_r )xanr (l_r)zanrn—lsz
becomes T (n(1-7)) a-r" "
—%xz +[(ar—ar2 )2 + (ar2 —a)2 +(ar3 —ar)z] x+2=0 A4,H, = G,f .4
ie, 9x2—10a2 (1-r? [ +(r+ 12+ (r+ 1)?]x=20=0 Now, GM. of Gy, Gy, .. G, is
ie, 9x2—10a (1-r)? (* +2P +3P+2r+1)x—-20=0 G ="G, G,...G,
ie, 9x2—10a® (1-r)? (1 +r+r?)2 x-20=0,
ie, 9x2—10a2 (1-r) x-20=0 (1) G=iNA H, JAH,. /A H,
The secorzld equation ri3s,2 [Using equation (4)
20 x +lO(a—a ) x—9=0 _ 12
i6,20x2+10a (1- ) x—9=0 Q) Ifr=Gl‘tlf1:&Az"'AnH1Hz~--Hn) " -5
Since (2) can be obtained by the substitution x — 1/x, A=G =H =a
equations (1) and (2) have reciprocal roots. ot
Leta—3d, a—d,a+dand a+ 3d beany four consecutive Alsod, H,= G,
terms of an A.P. with common difference 2d. -- Terms of For r=1 also, equation (5) holds.
AP are integers, 2d is also an integer. Hence we get,
Hence P=(2d)*+(a—3d)(a—d)(a+d)(a+3d) G=(4,4,...A,HH,.  H)""
=16d*+(@a?-9d?)(a?-d*»)=(a?-5d?? 16. Clearly4,+4,=a+b
Now,a?2-5d?=a%?-9d?+4d> 11 11
=(a-3d)(a+3d)+(2d)*= someinteger —_—t—=—=
Thus, P = square of an integer. H Hy a b
Giventhata,,a,, ....a, are tverealno’s in GP. Hi+Hy a+b A +4 GGy A+4
_ = = = =
le ;‘Zr As a),a,,...a, are+ve H\H, ab GG, H\Hy H +H,
2 1 1 1(1 1 3ab
@ =ar r>0 —=—+—(———] = H =
: AISOHI a 3\b a 1" 2b+a
_ n-1
e Ll 2L D)y, e
A4,isAM.ofa,,a,, ..., a, 1 H, =233 2 2a+h
ne
An= atay+..+a, =a+ar+....+ar A1+A2 B a+b
" " Hl +H2 3ab( 1 " 1 )
n
a(l-r") 2b+a 2a+b
= (1) (Forr £ 1)
n(l-r) _(2b+a)(2a+b)
G,isGM.ofa,, a,, ..., a, B 9ab
_ _nf 2 n-1 17. Giventhata, b, carein A.P.
G, = n/al,az.“an =\a.arar®..ar - 2b=a+tec ()
(n-1) and a2, b?, ¢ arein HP.
_ n n(n-1) —ar 2
=n,la ,r ) =a L_L_L_i
(n-1 = B a® 2 b
G, =ar 2 @ (2D (a—b)(a+b) (b—c)(b+c)
H isHM.ofa,, a,, .....,a, = b24> - b2
H - n _ n = act+b?=a*b+a’c [-ra-b=b-C]
" l+L+ s 1+L+ . 1 = ac(c—a)+tb(c—a)(cta)=0
a a  a, a ar  gnl = (c—a)(ab+bc+ca)=0
=

eitherc—a=0o0r ab+bc+ca=0
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eitherc=aor(a+c)b+ca=0

and then from (i) 2b%*+ ca=0

Eithera=b=c or b> —a( zc]

1e.ab,

18. aq,

j—

=

—c/2 arein GP. Hence Proved.

R
LT

3 70 s

1+

b,=1-a, andb,>a v n>n,

l-a >a = 2a <1

- e <

(_ 3)n +1 <« 22n—1

For n to be even, inequality always holds. For n to be odd,
it holds forn >7.

4. (c¢) Given 4 =— ,Gy =+ab, Hy=

Qr+l Qr

The least natural no., for which it holds is 6
(- it holds for every even natural no.)

G. Comprehension Based Questions 6.

n n 2
- 3_r.r
v, + V2+""+V"=rZ=in_rZ=:1(r > +2]

n*(n+)*  n(n+1) Qn+1) L nln+1)
4 12 4

M[n(nn)—ﬂn]
4 3

_n(n+1) 3n’ +n+2)

- 12
r+1 3 ﬁ_l_r )
2 2 2

T Vr+l

[( el (r+l)

V,-2

=3r2 +2r+1
T=@+1)(Gr-1)

For each r, T, has two different factors other than 1 and 1.

itself.
T, is always a composite number.

L2 —Tn _(Tr+l _Tr)
= r+2 _2Tr+l +Tr
=(r+3)(3r+5)-2(r+2)Gr+2)+(r+1)(3r-1)

Q1 —Q = 6(r+1)+5—6r—5=6(constant)
© Q. Q,, Q3, ... are in AP with common difference 6.

2ab
a+b

A, _1+H,_
alSO An =%’Gn = 'An—lHn—l
_ 2An— Hn—l
" A, +H,
2
= Gn =Aan = Aan =4, Hn—l
Similarly we can prove
Aan =An—lHn—l =An_2 Hn_2 =_..= A]Hl
= AMH,=ab
Gt =G} =G? ..=ab
= Gl =G2 =G3 “”=,Jab
A, _1+H,_
(@) We have 4, =%
A Ay P
2 n
H -4
= <0 (2 Ay > )
> A,<A,, or A4, ,> A4,

We can conclude that A >Ay>A3>

b) Wehaved H =ab = H, =a_b
n
1 1
<—>H,_<H, - H<H<H<...
An—l An

H. Assertion & Reason Type Questions

(¢) Given a,a,,a3,a4 arein GP.
Then b;,b,,b;,b, are the numbers
a,q+m,aqtay)taz, q+aytaztay

or a,atar, atar+ ar2 ) a+ar+ar2 +ar3
Clearly above numbers are neither in APnor in G.P. and
hence statement 1 is true.

1 1 1 1
Also —, 7> 3 3

a’a+var’ gyar+ar? avar+ar® +ar

notin A.P. :. by, by by, by arenot in HP.
-. Statement 2 is false.

are

I. Integer Value Correct Type

(3) Using Sw=£,we get

k-1

k!l , k#1
1——
Sk=< k'

0, k=1
_1
(k-1)!
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100 100

1
Now 2| (K* =3k+1)S, [= Y [(k* =3k +1) | ———
k=1 k=2 k-1)!

as k* =3k +1>0Vk >3

100 2
(K -1)+1-3(k-1)-2
=|-1
| |+kz_; (k-1)!

100 1 1
) ”;((k—s)!_(k—l)!J

k
{33
20) (10 31) (2 4
11 11
H——— [+ =——
(96! 98!] [97! 99!)

Jp L1, 9900 100 . 10000 _, (100)
~ 7 981 99! 100! 100! ~ 100! 100!
1000 &,
203 |k _3k+1)S ‘:3.
100! ;( )S:
2. (0) Giventhat a, =2a;,_;—a;_,
M=ak_],33k311
2

= a,,a,,a,,...,a;, arein AP.
Ifais the first term and D the commen difference then

at +a; +...+af, =990
=11a% +d? (12 +2? +...+102)+2ad(1+2+...+10)

=990

10x11x21 10x11

=11a% + d2+2ade=990

= a* +35d* +150d =90
Using a =15, we get

35d? +150d +135=00r 7d*> +30d +27 =0
= (d+3)(7d+9)=0 = d =-30r-9/7

thena, =15-3=12 orlS—%=§>277
sod#=9/7
11
a+a,+..+ay ?[ZXISHO(_?’):I B
11 - 11 =0

Hence

3.

Sn
—[2x3+(5n-1d]

We have Sm _Ssn _ 2
Sn Sn

g[6+(n ~1)d]

") M-S-81

5[(6—d)+5nd]
~ (6-d)+nd]
which will be independent of nifd=6 ord=0
For a proper A.P. we take d=6
thena,=3+6=9
(5) Letk, k+1beremoved from pack.
L (+2+43+ . +tn)—(k+k+1)=1224

24D ok —1os
_ n(n+1)-2450
4
for n=50, k=25
s k=20=5
4 -abcareinGP
s b=arandc=ar?

b
Also 2 is an integer

= ris an integer
~AM.ofa,b,cisb+2

a+b+c

=b+2
=  a+ar+ar’ =3ar+6
= a(r2—2r+1)=6

> a(r- 1)2 =6
-~ a and r are integers
.. The only possible values of a and r can be 6 and 2

respectively.
2
a“+a-14 36+6-14 28
Then = T = " 6r1 7
%[2a+6d]
© T =—=a=9d

S 12a+10d] n

a;=a+6d=15d
130<15d<140=d=9

(- All terms are natural numbers .. d eN)

(8) Inexpansion of (1 +x)(1+x2)(1+x3).... (1+x!00)
x? can be found in the following ways
2O xI+8 247 (3+6 A+S (14246 (1 +3+5 (2+3+4
The coefficient of x? in each of the above 8 cases is 1.
Required coefficient = 8.
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il Section-8

1. G I1,1log (31-*+2), log, (4.3*~1)areinA.P.
2logy (317*+2)=1+log, (4.3*~ 1)
log; (3! *+2) =1log;3 + log; (4.3*- 1)
log; (31-*+2)=1log, [3(4.3*-1)]
31-r42=3(4.3%-1)

= 33%+2=123*-3.

Put3*=¢

=
=
=
=

3
= 7+2=12t—3 or 12¢2-5¢t-3=0;

Hence ¢ = —l i

3
— = F=—(as3* -
37 4( 3* % —ve)

3
= x=log, (Z) or x=1log, 3 -log, 4

= x=1-log; 4

2. d [=ARP!'=logl=logd+(p—1)logR
m=AR?I"! = logm=logA+(q—1)logR
n=AR""! = logn=1logd+(r—1)logR
Now,

log/! p 1 |logAdA+(p-1IogR p 1

logm gq 1_|log A+(q—1)logR g 1
logn r 1 |logA+(@r-1)logR r 1

Operating C; —(logR)C; +(logR —1ogA)C;

Il
[ -

p 1
g 1|=0
r 1

3. () Theproductis p— l/4,2/8,3/16
_ p1/4+2/8+3/16+......50

Nowlet s= 12,3, o ..
43

or ~—§=

3 4 S

axarxarzxar xXar Xar xar6xar7xar8

=a® PO =(ar*)°=2°=512

Let a =first term of GP. and »=common ratio of GP,;
Then GP.isa, ar, ar?

Given S =20 = £=20:> a=20(1—n)...(J)
Also a2+ a?rP+ a?FA+ ... t00 =100

2
= larz =100 = a*>=100(1 —r)(1+7)... (i1
From (i), a* = 400(1 - r)%;
From (ii), we get 100(1 —7)(1 + r)=400(1 —r)?
= l+r=4-4r= 5r=3 = r=3/5.
PB-22+33-43+ .
=B+28+433 4+ +9-223+4+6+8)

2
=[9x21°] 2233423 433 4 4]

2
4x5
= (45)2 —16‘[%] = 2025— 1600 =425

1 1
— et ©
12 23 34
1 1 1
A e )
n(n+l) \n n+l
S=E—T2+]§—T4+T5 ............ (e o]
_(l_l)_(l_l)+(l_l)_(l_1)
1 2)\2 3) 3 4)\4 5)7
=1_z[l_l+l_l ................ oo]
2 3 45
— 1= 2[~log(1+1)+1] = 2log2—1 = log(i}
e
S, = L + ! + 1 +ot !
nCO nCI nC2 nCn
0 1 2 n
t, = +—+ +ot
nCO nCI nC2 nCn
n n-1 n-2 0
by =7+ +- ot
Cn n-1 Cn—2 CO

Add, 2t, = (n) ! + ! +.... ! =nS,
n nCO nCl nC n
n

o _n
s, 2
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9. @

10. ()

1. )

12. (0)

13. @

M-S-83

L
1 1
T,=at(m-1)d=— ... ) 2(1——] = 1—l+1—l
n Yy x y
1
Tn=a+(n—l)d=; ............... 9) 2=l+l = x,y,zarein HP.
y x z
1)-@=m-nd=r-tog- 2 4 s
- —_ = —_——— = — X —X
@ nom mn W@ £E€ XXX
i 2 21 41 6!
From(l) a=—=a-d=0
" Putti -1 t
If n is odd, the required sum is uthng x 2 wege
124222+ 32 424% 4 . +2.(n-1) +n? L 1 1
) 42! 164! 64.6!
_(n=D(n-1+1) 2
2 T -
[+ (n=1)is even °O=62+62 _ \/E=e+l
.. using given formula for the sum of (n—1)terms.] 2 2 2Je
2
n—1 2 n°(n+l) p
<(2 )2 2D ) _
(2 2 5 @ JRatp=Dd] 2 ag i (p-1d_p
. D R— _ -
RN Jagopay ST
We know that e = TRETRETRE
oyl 1] a+(21)a
and e 1 1!+2! TR 1 2 W)
-1
e+e  =2|1+—+—+ 2
2! 41
a
11 1 ete’! For 26 p=1l,g=41 = % _1
—t+—+—+...... -1 23 a1 41
21 41 6! 2
241-2¢  (e—1)> 16(d)11_11 ! d (say)
e“+1-2¢ (e- . T s T = =—- =a (say
a—a
Given mCr_l, mCr, "’Cr+1 arein A.P. Then ma, = 1" %2 ayaz = 2d 3,
2"C, =" C,_; +" C,yy a,_|—a,
........... ,an—lan= d
m
= 2= " r—l+ Cr+l — r m-—r
mCr mCr m—r+1 r+l1 a1y +araz +......... +a,_ 14,
q—a a—ay a,_1—4a
= m2—m(4r+1)+4r2—2=0, == +—d 44" p z
o0
n 1 1 1 a—a
n;) -2 P d[al @ tay—ay+.+a,_1—a,] p
i 1
y= b= p=1-1 Also, =Lt (n-1)d
=0 1-b y a, q
e 1 1 UG _ n—-d = ﬁzn_laa
P prl G = (n-Daa,
n= . . .
a.b,careinAP. OR 2b=a+c Which is the required result.
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2 X
17. @ Weknowthate"—l+x+5+§+ ........ 0
Putx=-1
el=1-14-Ly L
21 31 4l
a1 1,1 1
21 31 41 51777
18. (b) Lettheseriesa, ar, ar?, .... are in geometric progression.

given, a= ar + ar?
= 1=r+r? = r?+r-1=0
1+ VT= 41

—1+4/5
=S I=E— r=

2 2
J5

-1
= — ‘.-t
> > [

erms of GP. are positive

.. r should be positive]
19. () As per question,
atar=12 ...(D

ar?+ar> =48 Q)

ar’(l+r) 48
a(l+r) 127
(- terms are = + ve and —ve alternately)
= a=-12
We have

S—1+2+£+&+ﬂ+
3 32 33 3

2=4,>r=-2

20. (@

(1)

Multiplying both sides by 3 e get
Subtracting eqn. (2) from eqn. (1) we get

+oend 0 -2

21. (a) Till 10* minute number of counted notes = 1500
3000 = %[2 x148 -+ (n—1)(-2)] = n[148—n+1]

n% —149n+3000 =0
= n=125,24

But » =125 is not possible
.. total time =24 + 10 = 34 minutes.

Topic-wise Solved Papers - MATHEMATICS

22. (¢) Letrequired number of months=n

23.

24. (¢)

. 200 x 3+ (240+280+320+...+ (n—3)M term)=11040
”7‘3[2><240+(n—4)><40] =11040-600

= (n—3)[240+20n—80] = 10440

= (n—3)(20n+160) = 10440

— (n—3)(n+8)=522

= n*+51-546=0 = (n+26)(n-21)=0

son=21
nth term of the given series

=(n—1)2+(n—1)n+n2

n-1)> —n’
N (((n_l)l)—n )=n3 ~(n-1y’

n
=S, = Z[kf“ ~(k-1)* ] = 8000 =13
k=1
= 1 =20 whichis a natural number.

Now, putn=1,2,3,...20
-0’
T,=2%3-13
Now, T, +T%+---+T 0=520
= 5y0=20 8000

Hence, both the given statements are true and
statement 2 supports statement 1.
Given sequence can be written as

2.7 ﬂ+ ...... + up to 20 terms
10 100 10°
1 11 111
=T —+—+—+.....+upto 20 terms
10 100 10°
Multiply and divide by 9
7179 99 999
=—| —+4+—+——+....up to 20 terms
9110 100 1000
(.1 1 1
7 1-—[+]|1- (1 —]
=§( 10) ( 102) 10°
| +......up to 20 terms
1(1 (1)20\
7 IOL 10 J
== 20——l
9 -~
10
r 20
_7 QJ,l(L) -1 [179+(10)29]
9] 9 9\10 81
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25. (a) Let109+2. (11)(10)8+3(11)2 (10 +...+10(11)° =k(10)°
Letx=10°+2.(11)(10)8 +3(11)2(10)7 +... + 10(11)°

11
Multiplied by o °n both the sides

11
Ex =11.108+2.(11)2.(10) +..+9(11)° +111°

11
x(l—ﬁj =10°+11(10)8+ 112 x (107 +...+119— 1110

(1—1)10 .
X _10° o) —~1110

10 n_
10

= —%=(1 110 -101y-11'0 = _10'

= x=10"1=k.10° Given = k=100
26. (b) Leta,ar,ar’arein G.P.

According to the question

a,2ar,ar* arein A.P.

= 2x2ar=a+ar?

= 4r=1+r = rP-4r+1=0

+J16—
r=¥=2i\/§
Sincer>1

r=2—4/3 isrejected
Hence, r =2+ NG

n(n+ 1)}2

1
27. () n™term of series= 242 =—(n+1)?
n 4

1
Sum of n term = ZZ(HH)Z

= %[an +2¥n+ n]

28.

29.

30.

@

@

@

| —

[n(n+1)(2n+1) N 2n(n+1) N n}

4] 6 2
Sum of 9 terms
_ l 9x10x19+18x10+9] =ﬁ=96
4] 6 2 4
/ 1
m= % and common ratio of G.P.=r= (?) 4

G, = Plg1h G,= 2122 G,= 14 34

G{ +2G3 +Gj = Pn+2%0% +iIn’

=In(I+n)

= In x 2m?

=4Im?n

Let the GP bea, ar and ar? then a= A+ d; ar= A +4d;
arf=A+8d

- ar’—ar (A+8d)-(A+4d)
ar—a  (A+4d)—(A+d)

4
r=—
3

(&) (2] o) (2] (]
—| +H =] +|=]| =] .4 —
5 5 5 5 5
S=§(22+32+42+...+112)

25

_&(11(11+1)(22+1)_1J

25 6
_16 s05=10101
25 5
16 16

= —m=—x101
5 5

=m=101.
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