( JEE MAIN & ADVANCED )
HINTS & SOLUTIONS

22.

EXERCISE - 1

Single Choice

9. Sum of interior angles of a n sided polygon
=(n-2)x180

:%[240 +@—-1%]

= n=9,16
n=16 is to be rejected.
(T, =120°+15x 5°=195°>180°)

S KX a4 (kx — 1)d]
1, 2= = 2X —k
S« JRa+(x=1d]

2a+(kx—-1)d
2a+(x—-1)d

If 2a-d=0, then Ss—kx is independent of x
So d=2a i
12.a,-a, a;" ... a =c

- > (aja,3y ... 2a)1/" > (2¢) !/

= a,ta,ta;t.... 2a,>n(2c)l/m

17. Horizontall+l+L+ ..... 0= =i
4 16 3

1 -1 1
i —t—t—....00=
Vertical M RED 1

21. a+p=3 Jaf=a
Yy+6=12  ,y0=b
o,B,y,dareinGP
Let r be the common ratio
So a(l+r)=3

or’(1+1)=12 = r
r=2

4

So a=1
So a=2 ,b=32

~

( Maths )

We have b>=ac .. @)

3b 5S¢ a
and 2log| =— |=log| =— |+ log| —
g(Scj g(aj g(%j
gl
8 3n)” Bl & 5e

= 310g(%j=0 = b:éc ....... (ii)
Sc 3

2
2
From (i) & (if), we havea = 2 = %
C

Now, we have b+c=z+c=83—c<%=a

Hence a, b, ¢ cannot form the sides of a triangle.

25.a+b+c+d=2

29.

= a,b,c,d>0
L;—(C-ﬁ-d)z /(a+b)(c+d)
1> (a+b)(c+d) >0

= 0<(a+b)(c+d)<1
0<M<I1

a+rd a+nd
a+nd a+md

l+r(d/a) 1+n(d/a) d

= 1+nd/a) l+md/a) = 3%
= (1+nx)*=(1+rx)(l +mx)
= @-m)x’+Q2n-r-mx=0 = x=0

2n—r—m 2n—-r—m -2
or X=— 5 = =—
n®> —mr n(m+r)

_ n(m+r)

(m,n,rareinH.P. = mr 2
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EXERCISE - 2

Part # I : Multiple Choice

1. a+p+y=-3a, apBy=—c
“ 1,113
+PBy+yo = = —t—t—=—
af + Py +ya B v aPy
2+1 3b ( 8.y inHLP)
= —t+t—=— o, B,y in H.
BB —c
1 b —c
= —-=-- = =—
B ¢ b b
2. x,*tx,=3 X3 +x,=12 XX, =A
X;X, =B
let x,=ax,=ar Xx,=ar’,x,=ar
at+ar=3 ar (1+r)=12
a’r=A ?(3)=12
1,2,4,8 r’=4
A=2 X, tx,=4
r=2a=1
B=32 X, +x,=10

3. Using AM > GM,

1+a, +a L ,
TZ(I.al.al)A: l+a, +a’ 23a,

= l+a,+a’ 23a,
2

= l+a, +a  >3a,
Multiplying these,

(I+a+a})...l1+a, +a2)>3"@,a,a5..a,)=3"1

5. ata =ata=...=(atb)
g1g10:g2 g9: ..... =ab
N S(a+b)+4(a+b)+3(a+b)+2(a+b)+(a+b)
ab
_5latd) 30 ( e 2ab)
ab h a+b
6. a +(a,;+d), (a,+2d),........ b, +(b,+d,),
(b, +2d)), e
hence a100:31+99d
bgo=b; +994,
add

50 T by =100+99(d+d))
hence d+d,=0 = d=-d, = (A)

(B) and (C) are obviously true.

~

12.

( Maths )

IZ()O:(a +b)—@ 7100><200
) = [(a; +b))+ (@99t byge)]= b

r=1

=10* = (D) (using S, = %(a+d) )

Q 2
21(2r—1):n c+ 1
= a+1
= a=2n-1
~ n=a+1 b+ 1
= (a+1)+(b+17=(c+1)

=8 =6 =10 (*o_afbtc=21)
= a=7 b=5 c=9
Hence G=9 L=5

G-L=4 & a-b=2

n
Z r(r+1)(2r+3)=an*+bn’*+cn’+dn+e
r=1

Z (1) 2r+3)= z (2r* + 51 +3r)
r=1 r=1

2 2
n”(n+1) N

4

5n(n+l)(2n+1) 3 n(n+1)

=2.

- n(n2+ ) [n(n+l)+§(2n+l)+3}

) 6(n+n)+10(2n+1)+18

n(n+1
= 5
n(n+1)
= [6n%+26n+28]
1
= E[6n4+26n3+28n2+6n3+26n2+28n]
1
BT [6n*+32n°+ 54n2 + 28n]
6 m s % 7
T T 12212
e=0
Soa+c=b+d
2 mam @
3 012 3 12 ST

c 54
soa,b-2/3,c-1lareinAP & ; = ? =90 is an integer
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16. since x, |x+ 1|, |x— 1| are in A.P.

21.

Part # I1 : Assertion & Reason

so 2x+1=x+[x-1| ()]

Case-1 Ifx <-1,then (i) becomes
2@+ 1)=x—-(x-1)

_ 3
= Xx= 5
en series 2 g g
20
Sy = EX [-3+(20-1)2]=350
atb+c=xb

Divide byb, —+1+=x
ivide by b, b

1 . .
or —+1+4r =X whereriscommon ratio of GP.
r

= 2+r(1-x)+1=0

= D>0
= x2-2x-3>0
= x>3 orx<-1

since r is real & distinct
(1-x)2—4 >0
or x+1)x-3)>0

s N Dpi( ) s 1)
[l el Spn(5)s3

= R22r
if R=12andr=38§
then, 12216 (impossible)

Statement - I

(sinx +1)° + (cos3 x+1)
(sinx +1)cosx

LetE=

2

E= (sin x4+ 1) N 1 cos” X

COSX

(1+sinx)? 1 cos” X "
cosx  cosx(l+sinx) (I+sinx) =3
= E=23
Hence minimum value of given expression is 3.
Statement - I1

— Ja2 +b? < asin®+bcosd < vJa>+b?

( Series and Sequence )

~

cosx(sinx+1) (l+sinx)

8.

= a=b=c(GM =AM which is possible only if GM =AM)

10.
11.

12.

S=m2+2/m2+5Mm2+......... T,
S = m2 + 202 +5/Mm2+...... T ... (i)
()— (i) = T =In2+/n2+3(n2+... n terms
T =/n2+/m2(n-1)*
now successice difference in A.P.
= T =an’+bn+c
St.-1I is correct.

a+b+c

Given (abc)? >

3a+4b+5¢c=12
1 1 1 3
— 4+ 3+ <=
a2 b

= a=b=c=1

9R
Inany AABC, we haver| +r; 1, =4R +1< >

Statement -1

t, 111 141 1.1
b a,b ceh a,b c (211
2 1 24801 L Ub ac
b a b c c a
c.ca a a+c [(c a
= —t—=t—+—= +| —+—
c b (a cj

(a+C)2 (c a) l(a c ) (c aj
=t —t— == —F+—+2 [+]| —+— | >4
2ac a c) 2\c a a c

1
[+ x+—>2 whenx>0,x# —]
X X

Statement - I1
Is False .. Numbers should be positive

Leta, b, cin GP. thenb*=ac
at+b,2b,b+cinHP

11 1
a+b’ 2b’ b+c
2 1 1
— = +

2b a+b b+c
(atb)(b+tc)=(a+c+2b)b
ab + b2+ ac + bc = ab + bc + 2b?
b’=ac

So statement (1) and (2) is true

then

in AP

. Statement -1

(AM)(HM) = (GM)*
True for any 3 numbers in G.P.
Statement I1

False if number are not in G.P.
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EXERCISE - 3

Part # I : Matrix Match Type

4.(A)

S=4+11+22+37......... T,
S,= 4+11+22+37....... T,
Tn:4+7 +11+15+......... nterms

Tn:4+(nT_1)(14 +(m—-2%)=1+2n" +n

(B) [12-22+32-4% .. 2n terms|
=|(1-2)(1+2)H3 —4)(3+4)H5 - 6)(5+6)]
=]-3-7-11-15........ n terms|
=3+7+11+... nterms

=(§(6+(n—1)4)j =§(4n +2)=(2n* +n)
C) 3+7+11+15.......... =2n*+n

(D) Coefficient of x" is

w=—(la2 +n)

Part # II : Comprehension

Comprehension-3

ax’+2bx+b=5x>*-3bx—a

= (a-5)x*>+5bx+(b+a)=0
Ifa#5,thensincex e R

D=25b>-4(b+a)(a—5)=0 VbeR

= 25b>-4(a—5)b—-4a(a—-5)>0 VbeR
16(a—5)*+16(25)a(a—5)<0

= 16(a—5)(a—5+25a)<0

= (a—5)(26a-5)<0

ae [2_56’ 5)
Ifa=35,
Sbx+(b+5)=0
not satisfied forb=0

sa e il,2,3,4)
t=c-1)-2)r-3)(-4)

—2(1+2+3+...term)=

S, :é 4 -4 x-3)(r-2)

(r=1) (r=(r-35))

( Series and Sequence )
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1 n
= g - ((r—4)(1‘—3)(r—2)(r_ 1)
(=S 4)(r-3)(r-2)(r- 1))
- én(nf 1)(n—2)(n—3)(n—4)

S =0 = n=1,2,3,4

n

>

r

n=0 (rejected)

Ul 3 D=9
3 o S (r=4)(r=3)(r=2)(r-1)

=

l im [ L - 1 ]
3 noe S (- -3)(r-2) (-3)(r-2)(r-1)

o

_Lim i1 ! s
T 316 (n-3)n-2)@m=1)| 18

gm)—gn—1)=12+2%+3>+ ...
+(-1P+Fd- (12422432 + .+ (n— 1))
:n2

Compherension-4

gn)<gn—1)=12+22+32+ ...

+(m—1)P+n?—(12+22+3+....... +(n-1)%)
=n2
~nm+D@2n+1D)  nn+l) n@m+D)
am-fm) == - =
(2n+1_1j _n(n+l) 2n-2
3 2 3
_n(n+h(n-1) @-Dn(n+l)
N 3 - 3
(n-Dn(n+1) 1.2.3 S
forn=2 3 = 3 which is divisible
by 2 but not by 2?
greatest even integer which divides
%Bw,foreveryneN,nzl is2
f(n) +3g(n) + h(n)
_n(@+D)  n@+h@n+l) (n(n+1))2
) 2 2

n(n+1) n(n+1)j
BB Mon4+le— |
5 ( 2 (1+2+3+....+n)

(2n+2+

= forallne N

n(n+1))
2
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Comprehension 5
atb+tc=5(a,b,c>0)x%y=243=3°

b b b .
a+—+—+—+c ab%’é
1. 3 33 (. AM > GM)
5 27
= 15>ab3c = 3
=Y ab’c <27
2. Using AM = HM
b b b
at+—+—+—+c
333 5
5 1 3 3 3 1
—F T+ 4=
a b b b ¢
= 1_>1—
5T1, 9 1
a b c
3. UsingAM >GM
X’ +y+y+y+1 !
% > (xz.y.y.y.l)g
2 %
= X +3p+125.0243)5 > 15
Butx? y# 1,hence x>+ 3y+ 1> 15
x+x+y-i—y+y2()62))3)%2 5
5 2 3
i+7
Xy
2x+3y232 Sxy
5 3x+2y
EXERCISE - 4

Subjective Type

1. a,ta=ata =
n 2 n—

_ 1 a1+an+a2+an4+a3+aniz+ +al+an
al + an L alan aZanfl aSarFZ anal
1 I 1 1 1 1 1
= —t—t—t— et —+—
al + an L an al a2 anfl al an
2 1 1 1 1
= —t— ... +—
a, + a, _al a, a, a,

( Series and Sequence )

|

2.

( Maths )

T.=Qr+1)2r
S, =321+522+ 723+ ....(2n+1)2"
Sub
28 =322+52%+..... (2n—1)2"+(2n+ 1)2*!
=S, = 32 422424 21— (2n+ 1)27!
-S, = 2+42° + 234 2%+ 27— (2n+ 1)2n1
2 2n+1_1
-S, = %7(2n+1)2“”
S,= (2n+1)2"*1—(2m2-2)
1’1'2n+2+ 2n+1 _2n+2 +2
[ ————
n+l
n2m2— 2" 42
4n-2n—-2-27+2
R=4; S=-2,T=2
R+S+T =4
160
n.2n+272n+1 +2
LHS=9+8x10+8x 107....+8x 10" +4x 10"+4 x 10!
e HA X 10m
n-1 _ n__
—948x10 1T g 1071
9 9
_81+8x10" —80+4x10*" —4x10"
9
_1+4x10" +4x10*
9
346x10" (14210
9 3
n-1 _ no__
RIS =7+ 6x10' 10 =D _ 63+6x10"~60
9 9
EEALLILANS VI TR
9 3
1
201
Il2
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10. (a—3d) (a—d) (a+d) (a+3d)+ 16d* EXERCISE - 5
Part#1 : AIEEE/JEE-MAIN
= (a2 -9d?) (a% - d?) + 164d*
=a*—a2d?— 9a2d? + 9d* + 16d* a a2
=a%— 10a2d2 +25d4=[a2— 5 d2]2 2. 1 —; =20 .. () 2 100 ... (i)
=(a?2-d?-4d»)?=((a—d) (a+d)—(2d)?)? from (i) and (ii)
(a—d), (a+d), 2dareintegers. a
Hence Proved ot 5 (o a=20(1 —r1) by (1))
11. a=1,b=9%orb=1,a=9 20(1 -r)
= — =5 5r=3 = r=3/5
I+r
12. (i) Letb=ar )
c=ar and d=ar 6. Given that AM.=9and GM. =4
So a2 (1-),22(2)(1 — 12),a%r*(1-1%) these are in G.P. If a, B are roots of quadratic equations then quadratic
So (a2—b?), (b - c?), (c2 — d?) are in G.P. equation is
1 1 | xX—x(a+B)+ap=0 ...(1)
(li) 2 2 2 2 2 2 +
a“+b” 7 b +c” 7 ¢ +d A.M.:OLZB:9
1 1 1 )
= (141 * airi(l+r))’ air(l+ 1) are in G.P. = a+B=18 - (2)
GM.= Jap =4
13. 6,3 = Otﬁ=l6 ...(3)
so the required equation will be
14. 3,7,110r12,7,2 C=18x+16=0
T, T
15. = =7 =common ratio (Sm)iap m’ Tn  2m-1
Tp q Lo, - = — then =
(Sn uap n T, 2n -1
at(q-hd a+(r-hd 2 2x6-1 11
a+(p-Dd a+(q-1d SO ay,  2x21-1 41
using dividendo
( ) ( ) 12. a+ar=12 .. (D)
a-p r-q 24
= + =
at(p-Dd ~ a+(q-Dd ar* +ar’ =48 .. (2)
ar’(a +ar) = 48 B R)]
oL _r-a_g-r so =4 a(l+1)=12
T, 49-p p-q r=2 a3)=12
16. [n(n+1){n+2)]/6 because +ve G.P.
2 6 10 14
13. S=l4+—4+—+—+—+....... 00
3 32 3% 3¢
1 1 2 6 10
—S=—+—+—+—+...... 0
ES:I +l+—2 34—3 % ;is ...... 0
_4,4/9 4.2 6, gy
3 1—1— 3 3 3
3
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14. 4500=150 x 10+ {148 + 146 + ... upto n terms} 18. 100T,,,=50Ts,
100 (a+99d) = 50(a + 4d)
—1500+ {296 + (n—1) (-2)} a+149d=0

+
= n27149n+3000:O Tiso=a+149d=0

= (m-24)(n-125)=0 o s 777 777
= .o . =t —+—+.....

= n 2.4 s n# 125 . 10100 " 1000

So total time taken = 10 + 24 = 34 min.

15. Saving after first 3 month = 600 S—1{10_1+100_1+1000_1+ }
. Daving arter nrs mon 9 10 100 1000

240+ 280 +....
500 { 0+280+

+—=11040 -
let n month } :1{20_L(1_10 ZOJ}

[240 + 280 + ...... n terms| = 10440 o 109710
n/2 [480 + (n— 1)40] = 10440 7 1 7
20\ _ 20
n {440 +40n} =20880 =§{20—§(1—10 )}5(179“0 )
n2+11ln-522=0
n=18,-29 (29 rejected) 25. a+d, a+4d,a+ 8d areinG.P.
Total months =n + 3 (a+4d)2=(a+d)(a+8d)
18 + 3 = 21 Months = a2+ 8ad +.16d2 = a2 + 9ad + 8d2
a
100 = 8d?=lad = 3 =8
16. 2 2y, = ay+a,+ag+ ... + 2y = Q
r=1 ) . a+4d
=(a+d)+(a+3d)+..+(a+199d) = “q\Yommon ratio =~
100
Ay =PB=a tagt..tag=p _8+4_4
| 4+1 3
=at+t(at+t2d)+...+(@+198d) =
100 2%. (12) Cige =2
T[a+d+a+l99d]:a . 1§ +2— | +[ 3= | TAT ... = 5 m
= 50(2a+200d)=a ...... (i)
100 8Y 2+ 20 +.... 10t 16
= |- =+ =—
-lata+198d]=p 5 5 R
= 50(2a+198d) = B«....: ii 16
0-@) (28 )= R ) = Gj [22+32 4424 52 10 terms] = ' m
o—B=50(2d)
4 16
_d_oc—B = (—j [22+32+42 .. +112]:?
%7100 3
17. Statement—1I: 4 16
24924132 2_121= —
(13-0%) + (23-13) + (33-23) + ... + (207-195) = (Ej [12422432 .4 112- 12 = —m
=203=8000
Statement—I is true. 4V T11.12. 23 _ 16 )
= |- —1|=—m (given)
Statement—II : 5 5
S 3 = (13- 03 313 3_03 16 16 1
kP =k =1y =(13-03)+(23-13) +(33-2%) = E[22.2371]:?m = g(SOS)Zm
ol +..n +(1'1— 1)3 =nd. = m=101

Statement—2 is true and Statement—2 is a correct
explanation of Statement—1.
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Part #11 : IIT-JEE ADVANCED k-1
6 X =5 5_5r= =1 X 18. Sk:L —TOFk>ZS 0
. 1—r = = —Jr=x = r=1- 3 1_1 (k )
k
Asi<1 e [l-ol<li—1<1- <<
s < re. P T<Li-1<l-—< 2 100
> 3 Now &+Z(k2—3k+l). ! ¥
5<5-x<5=-10<-x<0=10>x>0 100! (= (k=DI ™
ie. 0<x<10
000 1, <3| 1 1
3 A 2th H - 2ab 1000 1 Z|(k M -1y TO
T2 v = Vab; a+b
1
A +H. ( Sﬁ—j
An - % ; Gn: An—lHn—l 1!
,ﬁ+1+ i_ JER—
H = 2AHy 100! 0! 21 TR 41
n An—l +Hn—1
1 1
We know that + ‘ﬁ_ @‘
G’=AH ’ '
So clearly _ 1oo L 221
100! 98! 99!
G,=G,=G,=...G,= ab
) 1007 3 100_3
14. A is AM of A, H and A > H, —m+ 901
= A >A>H,
A,is AM. of A, H, &Y, = 15
A SASH | 27 -2a,>0
2 3 2 a=2a  —a ,Vk=345..11
A >A>A L
al+a; o), _90
15. as above 11 -
A,>H,>H, .
a, +a
A,>H,>H, @y ==
SO . H,>H,>H, alla(i=1,2, ... 11) are in A.P.
= H <H,<H, ... Let the numbers are
16. Let a, =a, a, = ar, a; = ar?, a, = ar> (a,+5d), (a+4d),......, a,...., (a,— 4d), (a —5d)
Now  b;=a,b,=a+ar,b;=a+ar+ar? 11a2 +110d° =990
b, =a+ar+ar? + ar3
so by, by, by;'by are neither in A.P. nor in GP. & a =15 -35d
nor in H.P. a; +10d> =90
so S(I) is true & S(IT) is False. (15 - 5d)2 +10d%=90 = 7d>*-30d+27 =0
17. S =cn? = d:3,2
Sy~ etnly for d =3 ! 12 (possible)
e o B or d= =a,= possible
T,=5,5,,=c@n-1) for d=9/7 = a,=13.7
T 'n = Tnz = ¢’ (4n’—4n+1) (not possible since a,<13.5)
- +a, +...+
> T, =nc’ [411 1} a, =0 = %:abzo
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20. As a>0
and all the given terms are positive

hence considering A.M. > GM. for given numbers :

arat+a+a+a P +adt +ad"
7

-5 -4 -3 -3 -3 8 10
Z(a a.a’a’a’a.a )7

arat+a+a+a+adb +d"
= 7 >1

= (af5 +a*t +3a” +at +a1°) =7

min
wherea =a‘=a =a'=a" ica=1
= (@ +a'+3a +a"+a"+ D=8
when a =1
21. Consider d # 0 the solution is
IR T > 8, > AP

%[m1 +(m—1)d]

’ %[2611 +(n-1)d]

m

S [(2a,—d)+nd]

n

S, _ 5l(2a,—d)+5nd]

S
for —* to be independent of n

Sﬂ
2a —d=0 = d=2a
= d=6 = a,=9
If d=0 = a,=a;=3
22. 2,8, e be in H.P
1 1
—,—,—.s...be iInA.P.
a, a, 4,
1 1 1 1
inA.P. T1=—=—and T20=_=_
a, a,, 25
=~ T,,=T,+19d
1 1 4
—=—+19d d=-
25 5 = 19 x25
T =T,+(n-1)d<0
1L @-Dh4 , 1 _340-D
5 19x25 5 25x19

~

23.

24.

27.

( Maths )

—<n
4

5x19

= +1<n =

= least positive integer n is 25.

S=-1P-22+3+ 45+ T+ 8§ ...
S, = (3= 1)+ #-2)+ .
S, =2(1+2+3+........+ 4n)

_2(@n)4n+1)

- 2

S,=4n(4n+1)

S,=4n(4n+1)=1056 is possible whenn= 8
4n (4n+1)=1088 not possible
4n(4n+1)=1120not possible

4n(4n+ 1)= 1332 possible whenn=9.

When 1 and 2 are removed from numbers 1 to n then
we get maximum possible sum of remaining numbers and
when n—1,n are removed then we get minimum possible
sum of remaining numbers.

n (n +1 )

2n-1)<1224 < ——~-3

n@+l1)
( 2

n’ +n-2454>0
= 2
n- -3n-2446 <0

n=>50
= n<50 = n=50

Now let x and x + 1 be two consecutive numbers

50(50+1)
= ————-x—-x—-1=1224
2
= x=25
= 25"and 26" cards are removed from pack
= k=25 = k-20=5
logeb,logb,, logb,, ...... log b, arein A.P.
b,b,b,,...... b,
. b,
Givenlog (b)) —log (b)) =log(2) = b 2=r
1
8,85 e a
a,=b=a
b +b,+b,+....... b, =t,
S=a +a +..... a
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@'=1) a2'-1
r—1 2-1

t=sumof51 terms of GP.=b,

51 51
s=sumof 51 terms of A.P.= 5 [2aHn—1)d]= 5 (2a+50d)

Given ag,=b,,
a+50d=a(2)”
50d=a(2’-1)

Hence,s:aS—1 2°+1] = s—a(51.249+2j
2 2
s=2 (4.249 +47.2% +%j

= s= a((Z51 -1)+47.2% +%)

s—t= a(47.249 +§j

Clearly :s>t
a,,=a -+ 100d=a+2a.2-2a= 21(251 -1)
b101 :bl r'=a2'""

101

101
Hence,b™ >a

~

=a(2”' - 1)

( Maths )

B MOCKTEST oy

12422432+ ... +2003> =(2003)(4007) (334)
(1)(2003) + (2) (2002) + (3) (2001) + ......... +(2003) (1)
=(2003) (334) (x)

2003

= > r(2003—r+1) =(2003)(334) (x)

r=1

2003 2003
= 2004. ) r— Y r’ =(2003)(334) (x)
r=1

r=1

2003.2004
= 2004. (Tj —2003 .(4007) . 334=(2003)
(334) (%)
= x=2005
(B)
_ 0 n(n-1)
S= ad-r) ),P=a" r 2
-t
= XY ar ar2 ......... O nterms = a(l—I’)I‘n%
S n
Sn:RnPk = E :Pk = (aZ rn—l)n:Pk
= P2=Pk = k=2
a+6d=9

T, T,T,=a(a+d) (a+ 6d)
=9a(a+d)=9(9 - 6d) (9 - 5d)
T,=a+6d=9
Let A=T, T, T,
dA
—— =9[-45-54+60d]=0
) [ ]

60d=99
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5. S, +8,+S;+ . 8

= Sl:% [2.1+(n-1)1]

n

S,= — [2.2+(n—1)3]

=IN SRE-2N S Y|

S,= = [2.3+(n—1)5]

Sp= 5 [2p+ (-1 (2p- 1]

)

+1 )
:% [2.mpT+(n—l)p } - n_2p (np+1)

6. (B)
S=1+4x+7x2+10x>+ ..o
XS=X+42+ T3 +
Subtract
S -x)=1+3x+3x>+3x3+ oo

1
S(1-x)=1+3x (—] x| <1
I-x

B 1+2x
(=%
Gi 1+2x 35
M) T 16
= 16+32x=35+35x>-70x = 35x*-102x+19=0
= 35x—7x—95x+19=0
= Tx(5x—1)—19(5x—1)=0
1 19
= (5x-1)(7x-19)=0 = X=3,
But [x/<1 AR-
ut [x| N\l
7 A 1)4d g 20
. a=A+(p- =
a (p—1) = P—q
b=A+(q-1)d
+ +
s= 28 A+ (p+q-Dd] = T2 [A+ (-1
~ ptq
+A+(q-Dd+d] = = [atb+d]

p+q

2

[a+b+i13}
P—q

~

( Maths )

8. W
Letthe sidesbea—d,a,a+d
wherea>d>0
we have
(at+d)y=(a—d)*+a

d= = we have sind = ——
= _4We ave s _a+d

a+d

(n-1)

(2n2+9n+ 13)= T {2m-1)2+9(n—-1)+13}

203 +9n?+13n-2(n-1)>-9 (n—1)>-13

(n—1)]
=(n+1)>2
- 1
Sr.(r+l)

r=1

(LLJ_
r r+l =1
10. (O)

S, : To get the maximum value of P=a a,+aa +.... +

aa, maximize one term and minimize other.

a,=a, = . =a,=0
P=aga,
a +a,)
1 2
( 2 jZala2
16’
? 2a a,
= a,a,<64
Pﬂ'lélX:64
x* +1? P45’
S”:TZ x> and L 5 > \Jy’s?
x2+r222xr and y?+s’2>2ys
2(xr +ys) <xX2+y? + 12+ ¢?
= 2(xrt+ys)<2 = (xrtys)<l

(Xr + ys)maximum = 1

( Series and Sequence )
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S ¢ Letaand B be two positive real numbers such that

o+
A= b G?=0p
2

a+Bf  oa-PB o-p

S o 4+ — _

SO 5 5 and 5

4o (O‘_'FBJZ_OLB: A2_G2
B 2

_ J(OHB);—

o+ o—
and = ZB_(TJA\/AZ—GZ
_btr ,_ (p+r)’
54T 8

= 8¢ =p’+r*+3pr(p+r)
= 8q¢*=p’+r’+3pr(2q)
=

p*+r*=8q*- 6pqr
11. > !
T Jatrx+ifa+t(r-1x
Z:\/(a+rx) Ja+(r—Dx
(a+x)—(a+(r—-1x)
n \/a+rx—\/a+(r—1)x
1
:;[(\/a+x—\/a+0.x)+(\/a+2X—\/a+X)
+(m_ fa+2x)+..t (Vatnx<ifat(n-1)x)]
= — [«/a+nx \/_] \/;+— fa s nx
12. (A,C)
1
S0 ) (L7 g (172937
+(1+T5+7)(1+2+3+4)2+ .....
rterm
Tr: riz(1+2+ ..... _,_1.)2:1%2 {I‘(rz‘f‘l)} :%M
T,=16 and Si= : T, :i
{(10)(10“)(20”)+(10)(10+1)+10} %

~

( Maths )

13. 1,log, x, log,y,~15 log, zare in AP.
Let common diff. is d.
log x=1+d
log,y=1+2d

= x=(y'
= y:(Z)l+2d
. e
—15log,z=1+3d = z=x
So x=(y)!*d

= ((Z)l +2d)1 +d

(1+3d

= ](l+d)(l+2d)

x=(x
So (1+d)(1+2d)(1+3d)=-15
So d=-2

x=(y)"!

y=2)7

z=(x)!3

=X

14. (A,B,C)
n(n+1)(2n+l)

n(n+1)
Zr + Z =

S (n+1)[2n+1+3] = %ﬁ“z)

[o)}

a=0,b=1,c=2

15. (A,B,C,D)

Since a, a.and a

912 > 7951

is divisible by 3 then a,, is

480 °
not prime

10" -1 10" -1 10" -1

a = = 7 X

o 10-1 10°-1 10-1
=(1+10"+....... +10%) (1+10+.....+10°)

= a,

is not prime

16. (A)
3(@+b*+c*+1)-2(a+b+c+ab+bc+ca)=0
= (a—-1y*+(b-1)*+(c-11+(a—b)*+(b—c)?
+(c—a)}=0

= a=b=c=1

17. (A)
obviously both the statements are true and statement-11

explains statement-1.
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GV

19.

1
Statement -1 : Consider ‘a’ quantities equal to 2 b’

1
— & ‘c’ quantities equal to °

quantities equal to b

1 1 1
a.—+b.g+c.f 3
a C
AM.= a+b+c a+b+c
1
1 1 1 \atbse
GM - (_a'_b'_CJ
a" b ¢
AM.>2GM
3 1
>
a+b+c a b c
aa+b+c’ ba+b+c’ Ca+b+c
a b c a+b+c
=

aa+b+c . ba+b+c . Ca+b+c 2 3

a,+a

2

n

Statement-II : A= ,G=,/a,a

1%n

We may assume that
aa —aa =afa +(n-1)d}—(a, +d) {a, +(n-2)d}
=—(n-2)d><0

a,a

13, <22

n—1

Similarlyaa <aja_ ,
: n/2

Ifnis even (a,a )"* <a,aja,

Ifnis odd

= n=2m+1

2
aay) < any

<a_.a

similarlya,a, . <a_ .a_.,

(a,a )V?<a a,...a

( Series and Sequence )

20. (B)
Statement-I a, A, b are in A.P.
= 2A=at+b . >i)
a,p,q,barein GP.
= pgq=ab .. (ii)

and let common ratio of GP.ber
1

b=ar’ = r= (ET
a

p=ar
= p*=ab . (iii)
2
q=ar’ = q—a(k)3
a
= ¢=a> . L. (iv)
from (i), (ii), (iii) &(iv)
p*+q’=2Apq
statement-II 1s"obviously true
21. (A)x®), B)—>(p,1), (O)—=>(s), D)—>(q)
(A). F(n+1)= % =F(n)+ %
F(1), F(2),F(3), ....
is an AP with common difference %
(B) a,+2d+a,+4d+a, +10d+a, +16d+a,+ 18d

=5a,+50d
=5(a, +10d)=10 ie. a,+10d=2

21 21
> a, :7[2a1+20d]:21(a1+10d):42

i=1

Now,

© S=1+5+13+29+ ...+t
S= 1+5+13+..... i+t
Subtrating

t,=1+4+8+16+
=1+(4+8+16+
=2045

....... up to 10 terms

...... up to 9 terms)

(D) Sum of all two digit numbers

90
= = (10+99)=(45) (109)

Sum of all two digit numbers is divisible by 2

45
=5 (10+98)=(45) (54)
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Sum of all two digit numbers is divisible by 3 23.
1. (B)
*ﬂ 12+99)=15(111
R )=131h) G,G,.....G,= (V1x1024) =2
Sum of all two digit numbers divisible by 6 25n— 945
15 n=9
= (12+96)=15(54)
2. (B)
The required sum is A FAFA L FA FA =1025% 171
+ . — =
45(109) + 15(54) — (45) (54)— 15 (111) = 1620 1027
m|—— | =1025%x171
22. A)->(@, B)>@), O->@E, D)->@® 2
(A) a+b=12 m=342
6 3. (A
ab+ 20 e &
a+b 1
Since  n=9, r=(1024)"" =2
ab
ab+ = =48 G,=2,r=2
— 2.(2° -1
ab=32 G,+G, %0+ G = (2 1 ) 10242
5 11 17 =1022
= + + +
(B) S 12'42 42'72 72.102 ......... 24.
o 35 30 317 o
= e T T T 2. (B)
| 87 (C)
4-1).¢4+1) (T-49(7+4 Let numbers in set Abe a—D, a, a+ D and in set B be
= 3S= 2 42 + 2 2 +
1".4 4.7 b-d,b,b+d
10— 710 +7 3a=3b=15 = a=b=5
- +
( 72)(102 )+ .......... SetA:{S—D,5,5+D}
' setB={5-d,5,5+d}
PP T4 107 where D=d+1
I T e L BT P 525-D°) 7
q 5025-d%) 8
35-1 4 pie L1 1 25(8-7)=8(d+ 1y~ 7d
= Sl g - m o g e
— d=-17,1 butd>0
1 _
= 38=1 = S=3 = d=1
So numbers in SetA are 3,5, 7
11 1 4 2 number in Set Bare 4, 5, 6
(C) HMof =, —, -, — i —— == B i
237475  243+4+5 7 Now  p=3x5x7=105
Si GM. lies b h b q=4x5%x6=120
(D) Since G.M. lies between the numbers value of D+ d =3
GM = ([ 4)x(-9) = -6
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25.

1. (C)
2. (B)
3. (C)

26.

27.

Let four integers be a—d, a,a+danda+2d
where a and d are integers and d > 0.
at2d=(a—-d)y*+a*+(a+d)

( Series and Sequence )

28.

and 7

= 2a+29d=160
By equations (i) & (ii), we getd=2 and a=51

[2a+29 d] = 2400

()

1
(P+2°+...+n°)—(a,ta,+...+a)= 3 n(n*>-1)

= 2d2*2d+332*a:0 ........ (l) ''''' (i)
1 Replacing n by (n— 1), then
d= 5 [1J—FV1+23—632] -------- (ii) (12+22+ ...+ (n—1?)—(a, +a,+...Ta )
1
Since d is positive integer =3 m-1)((n-1y-1) =~ 7 . (ii)
1+2a—6a’>0 Subtracting (ii) from (i)
6a’—2a—-1<0 n’—a =n’-n =.a=n
= a=7
1-7 1447 o ’
5 <a< p a 1s an integer P
29. q= 7 [2A+(p—1)d
a=0 Put in (ii) =y (pgidl
d=1lor0 but d>0 2q )
d=1 = " =2A+(p-1d ... @)
The four numbers are : —1,0, 1, 2
= 5 [2A+(q-1)d]
a12) 5
Let the series be a, ax, ax?, ax>... given that [x| < 1 - A N (@-1)d ... (ii)
andx # 0. q
) on subtracting equation (i) from (ii), we get
Also LIKIL = x2:L
'L 16 16 Z @)= - d
1 Pq
= X== Z )
1 = d=7, (P79
But since it is a decreasing GP. = = x=— )
4 Sum of (p + q) terms is
T, a4 11 p+q
3 _ e JR— = — + +q—
Also, 7 @l 9 = 2% 5 [2At+(pTq-1d]
= +
= a=y =P A+ - Dd+ad)
§,- - 224
o0 . 1 I _
b 3 _b*d {2—q+q{—2(p+q)H
2 p o
Let first installment be = 'a' and the common difference 5 5
of the A.P. be ‘d’ - p—;q {—q—z——q}— (p+9)
So at(a+d)+(a+2d)+.... +(a+39d)=3600 P P
40
= > [2a+39d]=3600
= 2a+39d=180 ... @)
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30. Radius of first circle =R

Let Radius of second circle be = R’

OB _ a
BA = Ccosec 2

a
OB =R cosec 3

OB’ o
= c0oSsec —

Now _A’B' >

a
= OB'=R’cosec EIOB+R+R’

a a
= R+ Rcosec E +R'=R' cosec E

= R(1 +cosec a/2) =R’ (cosec a/2 — 1)

1+sina/2
= R'=R|——m

l—sina/2

if radius of the third circle be R'", then

l+sina72Y’
Similarly R” =R (ﬂj

1—sina/2

SoR+R"+ R+ ... n terms

l1+sina/2 "_1
l-sina/2

l+sino/2 1
l—sina/2

l—-sina /2 (l+sinot/2j"_1
=R 2sina /2 l-sina/2

( Series and Sequence )
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