MATHS FOR JEE MAINS & ADVANCED

DCAM classes

EXERCISE -1

Single Choice

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

- 3[240 +(n-1)5]

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

S KX 194+ (kx 1) d]
1, ke o 2X —k
S JRa+(x-1d]

2a+(kx—-1)d
2a+(x—-1)d

If 2a-d=0, then Ssﬁ is independent of x
So d=2a )

12. 2,78, a3 ... a =c

* > (aja,ay ... 22 )1/ > (2¢) !/

= a,ta,ta;t.... 2a,>n(2c)lm

17. Horizontal 1+l+—+ ..... 0 = =
4 16

21. a+p=3 ,af=a
y+06=12  ,yd=b
o,P,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

186

HINTS & SOLUTIONS

22. Wehaveb’=ac .. (i)

3b 5¢ a

and 2log| — |=log| — |+log| —
g(Scj g(aj g[:%bj
=1lo (2 i) lo (S—CJ——IO (%
B a3)” Bl &5

= 3log(%j=0 = b:éc ....... (ii)
5c¢ 3

N—

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

Now, we have b+c=z+c=%<%=a

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

25.a+b+c+d=2
= a,b,c,d>0

L;_(C—"_d)z /(a+b)(c+d)
1> +/(a+b)(c+d) >0

— 0<(a+b)(ctd)<1
0<M<1

a+rd a+nd

29. = a+nd a+md

l1+r(d/a) 1+n(d/a) d
= 1+nd/a) l+md/a) - 3°%
= (1+nx)*=(1+rx)(l +mx)
= @-mn)x*+2n-r-m)x=0

= x=0

2n—-r—m 2n—-r—-m -2
or Xx=— > = =—
n®> —mr n(m+r)
2
_n(m+r)

(m,n,rareinHP. = mr=———)



SEQUENCE AND SERIES

EXERCISE -2

Part # I : Multiple Choice

1.

a+fB+y=-3a, aBy=-c
30 1+1+1 3b
+By+ya = = —toto=—-
ap + By +ya o B v opy
2+1 3b ( B.y inHLP)
= —+t—-=— o, B,y in H.
BB —c
1 b —c
= —=- = =—
B c P b
X, +x,=3 X3 +x,=12 XX, =A
X;X,=B
let x,=ax,=ar X,=ar’,x,=ar’
at+ar=3 ar2(1+r)=12
a’r=A ?(3)=12
1,2,4,8 r’=4
A=2 X, +x,=4
r=2a=1
B=32 X, +x,=10
Using AM > GM,
1+a, +a° 1
%Z(l.al.af)4:>1+al+af23al

= 1+a,+a” >3a,
2

= 1l+a, +a’ >3a,
Multiplying these,

1+a+af)....(l+a, +a’)>3"(a,a,2,....a,) =3".1

a,ta =ata=..=(+b)
glgl():gz g9: ..... =ab
N 5(a+b)+4(a+b)+3(a+b)+2(a+b)+(a+b)
ab
_slarh) 30 ( L Zab)
ab h a+b
a, +(a; +d), (a, +2d), ........ b, +(b,+d,),
(b, +2d)), e
hence a100:31+99d
bgo=b, +99d,

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

(B) and (C) are obviously true.

12.

f(a +b)7@ ~ 100x200
PO == [(a; +b))+ (@99t byge)]= )

r=1
n
=10* = (D) (using S, = 5(a+d) )

n

2
;(Zr—l):n o+ 1
a+1
= a=2n-1
_a+l b+ 1

= n 2
= (a+1)*+(b+1y=(c+1)

=8 =6 =10 (*s atbtc=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

n

Z (r*+r) 2r+3)= Z (2r*+ 512 +3r)

r=1 r=1

2
s nz(n+1) . n(n+1)(2n+1) +3n(n+1)
2

_n(n+1) [n(n+1)+§(2n+l)+3}

2 3

2

Ca(n+) 6(n®+n)+10(2n+1)+18

2

n(n+1)
= [6n%+26n+28]

12

1
BT [6n*+26n° + 28n? + 6n° + 26n%+ 28n]

1
BT [6n*+32n%+ 54n% + 28n]
6,32 54 28 7
o 12°° 1229123
e=0
Soa+c=b+d

222 U W

3 012 3 12 ST

. c 54 . )

soa,b-2/3,c-1 aremA.P&;:?:9lsan1nteger
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MATHS FOR JEE MAINS & ADVANCED

16. sincex, [x + 1|, |x — 1| are in A.P.
so 2x+1=x+[x-1] ()]
Case-1 Ifx <-1,then (i) becomes

-2@x+1)=x—-(x-1)

= X=—

then series —

20

Sp= 7 [-3+(20-1)2]=350

21. a+b+c=xb

Divide byb, —+1++ =x
ivide by b, b

1 ) )
or —+1+4r=x whereriscommon ratio of G.P.
r

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

= D>0

= x2-2x-3>0
= x>3 or x<-1

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

Part # I1 : Assertion & Reason

o o= (2o ) < 1)
[ (Sl el e

= R2>2r
if R=12andr=8

then,  12>16 (impossible)

6. Statement-I

(sinx +1)° +(cos® x +1)
(sinx +1)cosx

LetE=

2

E= (sinx +1)° N 1 cos” X

COSX

{ (1+sinx)?

2 1/3
1 Ccos” X
COS X

“cosx (1+sinx) (1+sinx)

= E=23
Hence minimum value of given expression is 3.
Statement - I1

— Ja2 +b? < asind+bcosd < va+b?
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X + ; >
cosx(sinx+1) (1+sinx)

10.
11.

12.

15.

S=/m2+2/m2+5Mm2+...... T,
S = fm2 + 2/m2+5m2+...... T ... (ii)
()= (i) = T =In2+n2+3/n2+... n terms
T =/(n2+ /n2(n—1)*

now successice difference in A.P.

= T= an® +bn+c

St.-1I is correct.

a+tb+c
173 >
(abc)'” > 3

a=b=c (GM = AM which is possible only if GM =AM)
3a+4b+5c=12 = a=b=c=1

1 1 1 3
-+ 5+ ==
a2 b3 CS

Given

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

Statement -1

(a+C)2 (c aJ l(a c J (c aJ
=t —t— == =+ —+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 G.P. thenb*=ac
at+b,2b,b+cinHP

L NS
a+b’ 2b’ btc
2 1 1
— = +
2b a+b b+c
(atb)(b+c)=(a+c+2b)b
ab + b?+ac + bc =ab + bc + 2b?
b’=ac

So statement (1) and (2) is true

then

Statement - I

(AM)(HM) =(GM)?

True for any 3 numbers in G.P.
Statement I1

False if number are not in G.P.



SEQUENCE AND SERIES

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

T :4+%(14 +(n—-2)4)=1+2n" +n

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

2n(n+1
72(1+2+3+...term);$ =—(n" +n)

Part # II : Comprehension

Comprehension-3

ax’+2bx+b=5x>-3bx—a

= (a-5)x*>+5bx+(b+a)=0
Ifa#35, thensincex e R

D=25b2-4(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

= l16(a—5)(a—5+25a)<0

= (a-5)(26a-5)<0

ae [2_56’ 5)
Ifa=35,
Sbx+(b+5)=0
not satisfied forb=10

sa e il,2,3,4)
tr:(r—l)(r—Z)(r—3) (r—4)

S, :é 4 -4 x-3)(r-2)

(r=1) (r=(r-3))

1 n
= g < ((1‘—4)(r—3)(r_2)(r_ 1)
r—(=5)r—4)(r—3)(r-2)r-1))
- é n(n—1)(n-2)(n-3)(n—-4)

S, =0 = n=1,2,3,4
l 1 ] n (I'—l)_(r_4)
203 X e e

n=0 (rejected)

=

1 1 ~ 1
3 5 [(r =D =3)(r-2) (r=-3)(r-2)(r —1)]

_Lim1j1_ 1 _1
6 (n-3)n-2)n-1)| 18

~ n-owo 3

4. gm)—gmh-1)=12+22+3*+........
+(m—-1)>+n?—(12+22+3%+........ +(n-1)%
:nz
Compherension 4
1. gn)—gnh-1)=1>+22+3+........
+(m—1)P+n?—(12+22+32+........ +(n-1)%)
=n?
~nm+D@2n+l) nn+l) nn+])
2. gn)—f(n) = 5 - 5 = 7
(2n+1_1j _n(n+l) 2n-2
3 2 3
nn+hHmn-1) (@-Dn(n+l)
- 3 N 3
m-Dn(m+1) 123
forn=2 3 =73 which is divisible
by 2 but not by 22
greatest even integer which divides
wg@,foreveryneN,nZZ, is2
3. f(n)+3g(n)+h(n)
_n(@+D)  n@+h@n+l) (n(n+1)j2
2 2 2

n(n+1) n(n+1)J
N M on+le——— |
5 ( 5 (1+243+....+n)

(2n+2+Mj
2

= forallne N
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MATHS FOR JEE MAINS & ADVANCED

Comprehension 5
atb+c=5(a,b,c>0)xy*=243=3°

ab’c
27

1. 3 >

b b b
a+—+—+—+c
3 3
5

b
J (- AM>GM)

ab’c
27

= > = ab’c<27

2. Using AM > HM

b b b
at+—+-+—-+c
333 5
5 “1 3 3 3 1
—t et
a b b b c

3. UsingAM >=GM

X +y+y+y+1
5

> (x2.y.y.y.1)%

2 VA
= X +3y+125.0243)° > 15

Butx? y# 1,hence x>+ 3y+1>15

x+x+y+y+y2(x2y3)% S 5

5 2.3
2x+3y>3> Sxy Y
5 7 3x+2y
EXERCISE - 4

Subjective Type

1. a,ta=a+ta =a +a
n 2 n— n-

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

190

|

2.

T.=Qr+1)2r
S, =32'+522+72%+ ... (2n+1)2"
Sub
28 =322+523+ ... (2n—1)2+(2n+ 1)20*!

2 423424 20t (2n + 1)2ntL

S = 242> +23+ 2%+ 2 (2n+1)2n!
n —_—

2[2n+1 _ 1]
2-1
S, = (2n+ )20+l - (202 2)

1’1'2n+2+ 2n+l _2n+2 +2

S, = —(2n+1)2n!

n2m2 2™ 4

4n-20—-2-2"+2
R=4;, S=-2;T=2
R+S+T =4

160
n.2n+27 2n+1 + 2

LHS=9+8x10+8x10%....+8x 10~ +4x 10"+4 x 10~
et 4 10T

n—l_ n__
=9+8x10' 10" -1 +4x10" 10" -1
9 9

_ 81+8x10" —80+4x10™ —4x10"
9

C14+4x10" +4x10*
9

346x10" (14210
9 3

RHS=7+6x10"

(10" =1)  63+6x10" —60
9 9

3+6x10"

1
=—(1+2x10"
9 3¢ )



SEQUENCE AND SERIES

10.

11.

12.

(ii)

13.

14.

15.

16.

(a-3d)(a—d)(a+d)(a+3d)+16d*
= (a2-9d?) (a? - d?») + 164*
=a*—a2d?-9a%d? +9d* + 16d*
=a%—10a%d? +25d*=[a% -5 d?]?
=(a>—d*-4d*?=((a—d) (a+d) - (2d)*)?
(a—d), (a+d), 2d are integers.

Hence Proved

a=1,b=9orb=1,a=9

(i) Letb=ar
¢ = ar? and d=ar’

So a2 (1-12),a%(r?)(1 —r?),a’r*(1-1?) these are in G.P.

So (a?-b?), (b*—c?), (c?—d?) are in G.P.
1 1 1
a’+b> 7 br+c? P +d
1 1 1
= a2(1+r2) s a2r2(1+r2) R a2r4(l+r2) are in G.P.

6,3

3,7,110r12,7,2
T

r

T
T_: = T_q = common ratio
a+(q-1)d a+(r-1d
a+(p-Dd  a+(q-1)d
using dividendo

Q-p (-9
a+(p-Dd  a+(q-1d

-u%l
o
<
5
la]

[n(n+ 1)(n+2))/6

EXERCISE -5

Part#1 : AIEEE/JEE-MAIN

12.

13.

2

S 20 .. e~ 100 i
1 ... () 12 ... (ii)
from (i) and (ii)
2 -5 - a=20(1 —1) by (i
1or (. a=20(1 —r) by (i)
201 -r)

= —— =5 = 5r=3 = r=3/5
1+r

Given that AM. =9 and GM. =4
If a, B are roots of quadratic equations then quadratic

equation is

X2—x(atB)+af=0 ..
o+p
AM. = =
5 9
= at+p=18 ..(2)
GM.= Jap =4
= aff=16 .03
so the required equation will be
x?—18x+16=0
(Sm)iap m? Tn  2m-1

. - h —_— _
(Sh)uap n? then T, 2n-1

Q6 2x6-1 11

S0 asz1 T 2x21-1 41
atar=12 .. (D)

ar’ + ar’* = 48 ..(2)

ar’(a +ar) =48 S R)]

so r’=4 a(l+r)=12

r=2 a3)=12
because +ve G.P.
s=1+2,0,10, 14, o
3 32

3 3 32 33 34

2 1 4 4 4 4
—S=1l+—F—+—+—+—+...... o0
3 3 32 3% 3* 3°
_4.4/9
3 4.1

1
3

“202 0 5 o83
3 3 3
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MATHS FOR JEE MAINS & ADVANCED

14.

16.

17.

4500=150 x 10+ {148 + 146 + ... upto n terms}

= 1500+ 296 +(n—1) (- 2)}

= n27149n+300020

= (n—-24)(n-125)=0

= n=24 o n# 125

So total time taken = 10 + 24 = 34 min.
. Saving after first 3 month = 600

2404280 +....
600+{—

let n month

}— 11040

240 +280+...... nterms|= 10440
n/2 [480 + (n— 1)40]= 10440
n {440 +40n} =20880
n?2+11n-522=0
n=18,-29 (29 rejected)

Total months =n + 3
18 + 3 =21 Months

100
Dag, = a,+a, +ag+
r=1

=(a+d)+(a+3d)+..+(a+199d)=a

100

Z Aoy 1 = B

r=1
=at+t(at+t2d)+...+(@+198d) =

100
T[a+d+a+l99d]:0t

— 50(2a +200d) = o

:al+a3+....+al()g:[3

10To[a-ira-Irl98d]:[3

— 50(2a + 198d) = B

-2
o — B =50(2d)

o-p
100

Statement—1 :
(13-03) + (23-13) + (33-23) +....
=203=8000

...... (ii)

=d=
+(203-193)

Statement—I is true.
Statement—II :
K- 0 @) (62)

+..m+m-1)p3=nd
Statement—2 is true and Statement—2 is a correct
explanation of Statement—1.

192

18.

19. S=

25.

26.

100T 4= 50T,
100 (a +99d) = 50(a + 4d)
a+149d=0
Tio=a+149d=0

7 77 777

10 100 .....

1000
S:1{10—1+
9] 10

100-1
-20

7], 1[1-10

9™ 10( 9/10

100
_z {20— (1 1020)} 7—(179+1o*2°)
9 9

1000-1 }
+....
1000

a+d, a+4d,a+ 8dare in GP.
(a+4d)2=(a+d)(a+8d)

= a2+ 8ad + 16d2 = a? + 9ad + 8d?
a
d

a+4d
a+d

8+4 4
441 3

(3] (22 fs1) v
] 2]t e

= 8d?2=ad = =8

Common ratio =

=

4 16
= (EJ [22+32+42+52 .. 10terms]:?m
4 16
= (—J [22+32+42 ... +112]=—m
5 5
4\’ 16
= 3 [12+22+32 .. +112—12]:?m
4 111223 16 .
= —1|=—m (given)
5 5
= E[2223 1]*—6m = l(505)*m
257 5 5
= m=101



SEQUENCE AND SERIES

Part # 11 : IIT-JEE ADVANCED

13.

14.

15.

16.

17.

X

X
=5 = 5-5r=x = rzlfg

L_X
5

-5<5x<5=-10<-x<0=10>x>0
re. 0<x<10

Asr <1 ie.

<li-1<1-—=<]
. 5

a+b 2ab
A — . H —
! 2 = Vab': a+b
An—l +Hn—1
A=—7F—" ) G, = An—lHn—l
n 2 n
2An—ll_ln—l
Hn: An—l +Hn—1

We know that

G?’=AH
So clearly
G,=G,=G,=...G = ab

A, isAM of A, H and A, > H,
= A >A>H,
A is AM.of A, H,
= A,>A >H,
A>A>A L
as above
A >H,>H
A,>H,>H,

= H, <H,<H, ...

Let a, =a, a, =ar, a; = ar?, a, = ar’

Now  b;=a,b,=a+ar,b;=a+ar+ar?
b,=a+ar+ar? + ar3

so b, by, bs, b, are neither in A.P. nor in GP. &

nor in H.P.

so S(I) is true & S(IT) is False.

S =cn?

S, = c(n-1)?
T =S-S ,=c(@n-1)
T' =T?=c*(4n>~-4n+1)

(4n®-1)

ZTYI :nCZL

19.

k-1
Kkl _ 1
S =——+ fork >2,8,=0
Tl G-
k
100° &
+ K =3k +1).
Now 100! ];2( ) (k —1)! + S,
100 1 §%| 1 1
00! 1 Ak -3 k- 1)4 +0
1
(.SZ—I—J
100 1 ‘ ‘ ‘
414 |—— — e+ ==+ ..
100! o 21 I
5%’"&5
100° 1 1
= — 4+ 3 - — - —
100! 98! 99!
2
_ 100 +3_@:3
100! 99!
a =15
27 -2a,>0
a =2  —a ,Vk=345..11
al+a; %0
11
a, +a,_
a,, = k 2k2
alla(i=1,2, ... 11) are in A.P.

Let the numbers are
(a,+5d), (a;+4d),......, a,...., (a,— 4d), (a —5d)
11a; +110d>
a, = 15-5d
aZ +10d? =90

(15 = 5d)° + 10d=90 = 7d* — 30d + 27 =0

= d:E'»,2
7

=990

for d=3 =a, =12
for d=9/7 = a,=13.7
(not possible since a, < 13.5)

(possible)

a, +ta, +...+ta
36:0 = %:abzo
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MATHS FOR JEE MAINS & ADVANCED

20. As a>0
and all the given terms are positive

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

at+at+a+a +a+ad¥+d"
7

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

arat+a+a +a +dt+d°
7

>1

= (af‘r’ +at+3a” +a8 +a10) =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 I > 8, > AP

%[ml +(m—1)d]

’ %[2611 +(n-1d]

m

S, [(2a,—d)+nd]

S, _ 5l(2a,—d)+5nd]

S
for —* to be independent of n

S}'I
2a, -d=0 = d=2a
= d=6 = a,=9
If d=20 = a,=a, =3
22. 2,8, ... bein H.P
R
a; a; aj
1 1 1 1
inAP. T, =—=—and T,) =—=—
a, a,, 25
T,,=T,+19d
1 1 4
—=—+19d =—
2 = 19x25
T =T,+(@n-1)d<0
l_(n—l).4<0 N l<4(n—1)
5 19x25 5 25x19

194

23.

24.

27.

5x19
~~<n

4
= least positive integer n is 25.

+1<n =

S=-12-2+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)=1120 not 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 ST—S

n(n +1)

=

n® +n-2454>0
= 2
n“-3n-2446 <0

n=>50
= n<so = 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) = —*=2=r

bl
Q8,8 e a
a,=b =a
b, +b,+b +...... b, =t,
S=a +a,+.... a,



SEQUENCE AND SERIES

B MOCKTEST oy

1 If12+22+32+ ... +2003% =(2003)(4007) (334)
(1)(2003) + (2) (2002) + (3) (2001) + ........ +(2003) (1)

' -1 a2 -1
r—1 2-1

t=sumof51 terms of GP.=b, =a(2’' — 1)

51 51
s=sumof51 terms of A.P.= > [2a+Hn—1)d]= 5 (2a+50d)

=(2003) (334) (x)
Given  ag = b51 2003
r(2003-r+1) =(2 4
a+50d=a(2)" = 2 ) =(2003) (334) (x)

50d=a(2’-1)

2003 2003
= 2004. Y t- Y =(2003)(334) (x)
r=1

r=1

Hence,s:a%1 [25°+1] = 5—3(51.249+%J

2003.2004
= 2004. (T) —2003.(4007) . 334=(2003)
51
s=2 [4.249 +47.2% +?j (334) (x)
= x=2005
= s—a[(251—1)+47.249+5—3j 2. (B
2 a(l_rn) n(n-1)
S=———,P=a".r ?
-1
s—t—a(47.249+§j 11 1 1-r"
2 R=—+—+— ... tonterms= ———————
a ar ar a(l-n)r
Clearly: s>t -
a,, =a,+100d=a+2a2" - 2a=a2" ~ 1) S"=R"P* = (Ej =Pt = (@ )=p
b, =b r'"=a2'" = P2=Pk = k=2
Hence,blm>a101 3. 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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S+ 8,+ S+ e+,
= 81:3[2.1+(n—1)1]
8225[22+(n71)3]
71’1
8= [23+(n-1)5]
S,= 5 [2p+(@m-1)(2p- 1)
So S, +S,+..... +S =—[2(1+2+.... p)+(n-1)
(1+3+5+..... 2p-1))]
1 >
:% [2.10(102 )+(n—1)p}—7p(np+1)
(B)

S=1+4x+7x2+10x°+...cocouennnee
XS=X+42+ T3+
Subtract
S(1-x)=1+3x+3x>+3x3+...coou.0....

1
S(1-x)=1+3x (—j x| <1
1-x

B 1+2x
(1-x)*
Gi 1+2x 35
iven ———
(1-x) T 16

= 16+32x=35+35x>-70x = 35x>-102x+19=0
= 35x2—7x-95x+19=0
= 7x(5x-1)-19(5x-1)=0

119
= (5x-1)(7x-19)=0 = X=3,
But [x|<1 R
ut [x| LOX= g
A 1)d g 20
=A+(p— -
a (p—1) = P—q
b=A+(q-1)d
+ +
s= 28 A+ (p+q-Dd) = T2 [A+(p- D

_btq
+A+(q-Dd+d] == [a+b+d]
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8. (4
Let the sidesbea—d,a,a+d
wherea>d>0
we have
(a+dy=(a—d)*+a
d= - we have sind = ——
= —4we ave sin ard
a+d
a
a—d
0=2. im0’
= cos =5 sin =3
9. t. =S-S5,
_n ( D >
G 2n*+9n+13)— ——— {2(n—1)*+9(n—-1)+ 13}
1
g[2n3+9n2+13n 2(n—-1¥-9(m-1)*-13
(n—-1)]
=(n-+1)>?
S-Sl -
10. (O)

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

aa, maximize one term and minimize other.

= a,a,<64
Pmax = 64
2,2
X + I' +S
S“ H ) > X2 I'2 and Y 2 > yzsz

x*+1r222xr and y?+s’2>2ys
2(xr +ys) <xX2+y? + 12+ §?
= 2(xr+ys)<2 = (xrt+ys)<l

(xr+ys) . =1

maximum
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11.

12.

S ¢ Letaand B be two positive real numbers such that
o+
A= P G?=ap
2
_o+p  a-f a-p
50 o= and 5
*_4 oa+f : >
_\/(a+l3) — aB _\/(TJ _G«B: AZ—G2
4
so a=A+JA?-G?
o+ o-—
and B = 2B_(Tj =A-JA’-G’
. ptr ,_ (p+r)’
S,:q 5 = (q —8

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

p’+1°=8q’— 6pqr

z 1
T Jatrx+ia+t(r-1x

Z \/(a+rx) \/a+(r 1)x

(a+x)—(a+(r-1x)

Z“: \/a+rx—\/a+(r—1)x

r=1 X

:i[(\/a—i—x—\/a+0.x)+(\/a+2x—\/a+x)
+(«/a+3x —Ja+2x)+.t (Wa+nx —Ja+(n-1)x)]
L ] -

\/a_+\/a+nx
(A, C)
1 1 ,
S= (1 3)(1+2) +—(l+3+5)(1+2+3)
—_— 2
Fiaarsey (1F243 44y
r'" term
1 [r(r+1) r’+2r+1
T=51+2+.... +r)—r—2{ 5 } ;

1
T,=16 and S, =3 T =7

13.

14.

16.

17.

1, logy x, log, y,—15 log, z are in AP.
Let common diff. is d.
log x=1+d
log,y=1+2d

= x=(y'?
= y= (Z)l+2d

1+3d]

—~15log,z=1+3d = Z_X[ »
So x=(y)'*d

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

(1+3d](1+d)(1+2d)

x=(x)
So (1+d)(1+2d)(1+3d)=-15
So d=-2
x=(y)!
y=(2)7
z=(x)13
z2=x
(A,B,0)
Z“:rz N z“:r: n(n+1)(2n+1) . n(n+1)
r=1 r=1 6 2
1 n(n+1)(n+2)
=—n.n+1)2n+1+3] = ——F
6 3
a=0,b=1,c=2
. (A,B,C,D)
Since a,,, , a,,, and a, , is divisible by 3 then a, is
not prime
3 10°' -1 3 10* 71X10771
LT 0-1 1001 101

=(1 4107+ oo+ 10%) (1 + 10+ ...+ 10°)

= a, isnot prime

A

3(@2+b*+c*+1)-2(a+b+c+ab+bc+ca)=0

= (a-1y+(b-17*+(c-1)y +(@a-b)}+(b-c)
+(c—a)’=0

= a=b=c=1

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

explains statement-1.

197



MATHS FOR JEE MAINS & ADVANCED

19. (A)

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

1 1
quantities equal to — & ‘c’ quantities equal to .

b
l+b%+ .1 3
__a c _
AM.= a+b+c a+b+c
1
GM_(%'%%J“M
b’ ¢
AM.>GM
3 1
>
a+b+c a b c

a+b+c a+b+c a+b+c
a ,b ,C

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

a, +a,
Statement-II1 : A= B G= aa,

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

a1an

a1a'n

<aa,

Similarlyaa <aja_ ,

3 n/2
Ifnis even (a;a )" <aaja,..... a
Ifn is odd

= n=2m+1

2
m-+l

a8 <a

similarlya,a, . <a_a_.,

AM.>GM
n
a,+a,+a,..a, -
" a,a,y.....a,
a, +a,
= (aa)"* <aa,...... a_ < 5

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

and let common ratio of GP.ber

p=ar
= p*=ab L. (iii)
b
q=ar’ = q=a (—)
a
= ¢=a> . (iv)
from (i), (ii), (iii) & (iv)
p’+q'=2Apq
statement-II is obviously true
21. (A)—> (), B>, (CO)—>(6), D)->W@
2F(n)+1 1
(A) Fn+1)= T =F(n) + E

F(1),F(2),F(3), ....
1
is an AP with common difference 5

(B) a,+2d+a,+4d+a, +10d+a, +16d+a, +18d
=5a,+50d
=5(a; +10d)=10 ie. a; +10d=2

21
3 a, :%[2a1+20d]:21(a1+10d):42

i=1

Now,

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

t,=1+4+8+16+...... up to 10 terms
=1+(@4+8+16+.... up to 9 terms)
=2045

(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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22.
A)

(B)

©

D)

Sum of all two digit numbers is divisible by 3
30
=5 (12+99)=15(111)
Sum of all two digit numbers divisible by 6
15
= (12+96) =15 (54)

The required sum is
45(109) + 15(54)—(45) (54)— 15(111)=1620

A->@, @B->@, O->@E, D)—>@®
at+tb=12
6
ab+ib:48
a+b
b+& =48
a B =
ab=132
5 11 17
S= 1242 + 47 + 710° +o
35— 3.5 N 3.11 N 3.17
= - 12'42 42'72 72'102 ..........
@4-1.4+1) (T-4)(T7+4)
= 3S: 12.42 42.72
(10-7)10+7)
W Foeeeeenns
4* 12 7* - 42 10> =72
= 38= e + 4 7 + 72 10° +on
1 1 1 1
= 38=l-F+ g - g g T

= 3S=1 = S=

Pt 4
37475 243+4+5

H.M of E
7

N | —

Since G.M. lies between the numbers

GM=— \[(Hx(-9) = -6

23.
1. (B)
G,G,.....G,= (V1x1024) =27
25n:245
n=9
2. (B)
AFAFA A+ +A A =1025x171
-2+1027
m|—— | =1025x171
2
m=342
3. (A)
1
Since  n=9, r=(1024)"" =2
G =2,r=2
9 J—
G, +G,F +G:M:1024—2
2-1
=1022
24.
1. (O)
2. (B)
3. (0O)
Let numbers in set Abe a—D, a, a+ D and in set B be
b-d,b,b+d

3a=3b=15 = a=b=5
setA={5-D,5,5+D}
setB={5-d,5,5+d}
where D=d+1
p 525-D%
q  5025-d%)
25(8-7)=8(d+1)*-7d>
= d=-17,1 butd>0

_7
-8

= d=1

So numbers in Set A are 3, 5, 7
number in Set B are 4, 5, 6
p=3x5%x7=105
q=4x5x6=120
valueof D+d=3

Now
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25.
1. (C)
2. (B)
3. (C)
Let four integers be a—d,a,a+ d and a + 2d
where a and d are integers and d > 0.
at2d=(a—d)y?*+a*+(a+d)

= 2d&-2d+3a2-a=0 ... @)
d:% [li«/l+2a—6a1 ........ (ii)

Since d is positive integer
1+2a-6a’>0
6a>—2a—-1<0

1—\/7 ca< 1+\/7
6 6

a is an integer

a=0
d=1or0
d=1

The four numbers are : —1,0, 1, 2

Put in (ii)

but d>0

26. (12)
Let the series be a, ax, ax2, ax>... given that x| < 1
and x = 0.
T, ax’ 1 1
—4_ 8 _ - 2 —
Also, T, ax 16 = X716
1
= x=*7
1
But since it is a decreasing GP. = x= 1
Als T3_aX2 _l l_l
T T @)’ 9 T a9
= a=9
G_a 9 _ox4_
-t 13

27. Let first installment be = 'a' and the common difference
of the A.P. be ‘d’
So at+(a+d)+(a+2d)+.... +(a+39d)=3600

40
= = [2a+39.d]=3600
— 2a+39d=180
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28.

29.

30
and = [2a+29 d]=2400

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

)

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

...... @)
Replacing n by (n— 1), then
(P+2°+...+(n-1))—(a,ta,+...+a )
1
=3 m-)((n-1)*-1) L. (ii)

Subtracting (ii) from (i)
n’—a =n’-n = a
= a=7

a= 5 2A+(p-1d)

2q
= ?:2A+(p71)d ...... )
q
P=7 [2A+(q—1)d]
2p
= ?:2A+(q71)d ...... (i)

on subtracting equation (i) from (ii), we get
2
pq

@-p)=(p-qd

-2
= d=— (p+
q (r+q

Sum of (p + q) terms is

+

=P A+ (+a- 1)
+

= p_2q [2A+(p-1)d+qd]
p+q

— {2—q+q{_—2(p+q)H
P Pq

2
p+q {2_q_2_2_q
2 Lp p

}—(p+q)
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30. Radius of first circle =R
Let Radius of second circle be =R’

oB o
BA 2

a
OB =R cosec 3

OB’ o
= cosec —

Now g = eosee )

a
= OB'=R’cosec 320B+R+R’

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

= R(1 +cosec a/2)=R’'(cosec a/2—1)

~ R'=R (1+sinoc/2j
l—sina/2

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

1+sina/2Y
Similarly R"_R(&J

l-sina/2

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

1+sinoa/2 "_1
l-sina/2

l+sino/2 1
l—sina/2

l—-sina /2 (l+sinoa/2jn_1
=R 2sina /2 l-sina/2

DCAM classes

Dynamic Classes for Academic Mastery
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