ALLEN i .
DIGITAL JEE (Main + Advanced) : Mathematics

Sequence and Series

SOLUTIONS

Exercise-I (JEE Main Pattern)
SECTION-A
1. Ans. (4)
as,a,,as,...a, AP
a,=a+n-1)d
a,—a;+ag=m
=2>a+3d—a—-6d+a+9d=m
=>a+6d=m

S, :g(2a+(n—1)d)

- S, =§(2a+12d) = S, =%(2)(a+6d) = §3=13m

2. Ans. (1)
a,b,c AP
2b=a+c
Square on both side
= 4b? = (a +¢)?
= 4b? = a? + ¢? + 2ac
= 4b% = a% + ¢? — 2ac + 4ac
= 4b? — 4ac = (a — ¢)?
= 4(b? — ac) = (a — c)?

3. Ans. (2)
aq,0ay,03 ... AP
a, +a, +..+a p’

a, a,+20d

From equation (i)
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P15 a1 o2

p=11 q=41

putp = 11 and g = 41 in equation (i)
a,+5d 11

a,+20d 41

9 _11
41

4 Ans. (1)

S11 = S19 (given)

1_21(2a+10d)=§(2a+18d)

11(a + 5d) = 19(a + 9d)
11la 4+ 55d = 19a + 171d
—116d = 8a
—29d = 2a

30

Sy0== (2a+29d)

From equation (i)
=5, =§(_29d+29d)
=853,=0
5. Ans. (3)
Let there be 2n + 1 stones. So, there will be n stones each side of middle stone
If the person started the job from middle,
Distance covered for first stone =2 X 10 m
Similarly, distance covered for second stone = 2 X 20 m
So, the distance covered in bringing stones to centre form on side
=2[10+ 20+ 30+ -+ 10n]
Distance covered in brining stones from both side = 4[10 + 20 + 30 ..... +10n]
Person started from middle the total distance covered
4800 =4(10+ 20+ 30+ ---.+10n)
4800 =40(1+2+3+--..+n)

4800=40M

240 =n(n+1) n = —16 (Rejected)
n?+n-240=0 n=15
n®+16n—15n—240=0 Total stone = 2(15) + 1
(n+16)(n—15) = 0 — 31
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Ans. (1)
aq,az, A3 .. an AP
1 1 1 1
+ + + oot
a102 0203 a3a4 anarH—l
Multiply and divided by d
1( d d d d
= — + + + oot
d alaz 0203 a3a4 anan+1
— 1 az_al+as_az+a4_a3+""+an+1 —a,
d a1a2 a2a3 a3a4 an 'an+1
111 1 1 1 1 1 1 1
= - -t ——— i —
d al aZ aZ a3 aS a4 an an+1
11 1
:> —_] —_——
d al an+1

If n approaches infinity then a,,, ; also approaches infinity it means

1

:> —_—

a,d
Ans. (2)
Let common ratio of G.Pisr
GP
1,rr%r3* ...
l=r+r’+r3+rt+..

:>1=L:>1—r=r
1-r

1
=>2r=1=>r=—

2
T, = a.(r3)

1 3
=T, = (1)(EJ =>T,=
Ans. (3)
a=2x”
n=0

a=1+x+x%+x3+-uptoo

1
8

approaches - zero

n+1

1

aqa=—

1-x
:>1—x=1:>x=1—1 (1)

a a
b=2.(»)
b=1+y+y%2+y3.. .uptow
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= yzl—% ...(ii)

1
=>xy=1-— (il
y=1-= (iii)
From equation (i), (ii) and (iii)
(2ot
a b c

(a-1)(b-1)_c-1

ab c
ab—a-b+1 c-1
ab c

= abc —ac—bc+c=abc—ab
=ab+c=ac+bc
9. Ans. (2)
Let common ratio =r
Firstterm =1
AT, + 5T;
= (4)r + 5(r)?
= 512 + 4r

=s{r o)
- (L
{4

2
2
For minimum value of S(r +§j —215 r should be equal to T

10. Ans. (3)

G=+lxy

1 1
= +

GZ_XZ G2+y2
1 1

2+ 2

Xy —X Xy—y

=
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11.

1 N 1
x(y-x) y(x-y)

1 [1 1} 1 (y—xj
= - =
y=x\x y y—X Xy

Ans. (2)
1+3+5+...upto n terms 20

=

4+7+10+.....upto n terms_7log10x

(Dere-n@)

s+ -1y 7B

2n 20
- =
3n+5 7log,, x

=

(1)

Now,
1 1
=1 | 2+1 4
n=log,, x+log,, x* +log,, x* +....... +00

= n=log,, x| —
1

1-=
2

= n=2log,, x ..(ii)

Put the value of n from equation (ii) in equation (i)
2(2log,, x) 20

3(210g10 x)+5 7log,, X

Let log,,x=t
4t 20
= =—
6t+5 7t
= 28t* =120t +100
= 7t* =30t +25 = 7t*-30t-25=0
= 7t? -35t+5t-25=0 = 7t(t-5)+5(t—-5)=0

= (7645)(-5)=0 = £ = or ¢ =5

log,, x=5

= x =10°

[174]
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12. Ans. (4)
a?+(na?)?+(na?3+...=3 (lna+(1r1a)2 +(Ina)’ +(Ina)* +
f"(az) _ 3(na
1-/na* 1-/(na
20(na 3lna
:> =
1-2¢na 1-/na
= 2—-2(na=3-6(na
1
:>4€na=1:>€nazz
1
= g=e*
13. Ans. (2)
a,b,c HP
b 2ac
a+c
b+a b+c
_+_
b—-a b-c
2ac 2ac
+a —+c
a+c a+c
= +
2ac_ 2ac_
a+c a+c
2ac+a* +ac 2ac+ac+c*
= 2 + 2
2ac—a“+ac 2ac—ac—c
3ac+a* 3ac+c* a(3c+a) c(3a+c)
ac—a* ac-c* a(c—a) c(a—c)
3c+a 3a+c  3c+a (3a+c)
= + = -
c—-a a-c c—a c—a
3c+a-3a-c 2c—-2a
= =2
c—a c—a
14. Ans. (1)
x=Za"
n=0
=14a+a" + . 0
1
x=—:a=1—l
1-a X
y=>b
n=0
=14+b+b*+....... 0
yzizbzl—l
1-b y
Z:Zc"
n=0
ALLEN Digital www.allen.in
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15.

16.

17.

=14+Cc+C% + 0
1
z=—r
1-c

c=1—l
z

a,b,c in A.P.
2b=a+c

2[1—1]=1—l+1—l
y X z

2 1 1

—_— _+_

y X z

So, x,y,z in H.p.

Ans. (1)

a b c .

—+—+— are positive real numbers
c a

AM > GM

a b c 1

i+i+7 =

b c a.(abcy
3 \bca

—+—+—2>3
c a

Ans. (3)
111111

Minimum value = 3
Ans. (4)

(57 +5"7), % (25" +257)

= a=(5""+5"")+(25"+25 ")
5(5X +5*X)+52X +572
5*4+57%>2

Minimum value at x=0

5% 4 5% >2

Minimum value at x=0
Range of [12, )

[176]
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18.

19.

Ans. (2)
S, =2+4+7+11+16+............. +n terms.

S, =2+4+7+114+16+..en. +t,
S,=  2+4+7+11+.eee. +t,

0 =2+(2+3+4+5% (t,—t,0))-t,
t,=2+(2+3+ 4+ s (t,—t,.))

n-1
= 2+T(4+(n—2))

(n-1)(n+2)

2

=2+

2
t":2+n +n-2
2

2
S,=>t, 2214_27”4_%

n(n+1)(2n+1) n(n+1) ~ n(12+(n+1)(2n+1)+3(n+1))

=n+ + =
12 4 12

) n(12+2n2+3n+1+3n+3) ) n(2n2+6n+16) ) n(n2+3n+8)

12 12
Ans. (4)
3 5 7
T2 T3

2n+1

T 11 terms

. 6(2n+1)
"_n(n+1)(2n+1)

ALLEN Digital www.allen.in
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20.

Ans. (3)

S, =1+L+ L
1+2 1+2+3

B 1
" 142434.utn
. 2
" _n(n+1)

SECTION-B
Ans. (12)

Sum of all interior angles = (n—2)><180°

Now let smallest angle = 6

0+(0+4°) + v n terms=(n-2)x180°
Now 9+(n—1)4°=172°

0+4n=176

0=176—-4n

From eq. (1) & (2)

g[9+172°]:(n—2)x180

(1)

-(2)

[178]
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2[1760—4n+172]=(n—2)x180

n(174—2n)=180n—360
2n* +6n-360=0
n*+3n-180=0
n’+5n-12n-180=0
n(n+15)—-12(n+15)=0
n=12

2. Ans. (27)
1, 1+d, 1+2d..... 1+8d
9
2
= 1+4d=41
= d=10
First term of G.P.= a=1

[2+5d]=369

9th term = ar® =81
r® =81
r=+3

7th term = ar®
6
(4
=27
3. Ans. (22)
a, a’,a’, a’, a', a’, a’, (1,1 15 times)
AM > GM
a+a*+a*+a+15+a> +a*

22
a+2a’+a®+15+a +a+a " >22

>(1)2

Minimum value = 22
4, Ans. (0.50)

~ n
1+n*+n*

SHZZL

n*+n*+1

t

n

5:1 (n2+n+1)—(n2—n+1)
"2 (n2+n+1)(n2—n+1)

iy 1 1
2n*—n+1 n*+n+1
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1]
N |-
[t

1 1

511
2 n“+n+1

n—o
1
S ==
2
5. Ans. 1
201
AM > GM
T+X+ X2+ X + e +x2° . (x“2+3*""""2°° )2—(1)1
201 B
THX+X" + e +x*° S 100
201 B
XlOO 1
=

T+ X+ X5+ o+ x2° 201

1
So, greatest value = —
201

Exercise - II (JEE Main PYQs)
1. Ans. (2)
> Gy, =416

> 2 [2a, + 48d] = 416

= a, + 24d =32 (1)
Qg + a43 = 66 = 2a; + 50d = 66 ..(ii)
from (i) & (ii)

d=1landa, =8

2
= 140m = iaf =i[8+(r—1).1]
r=1 r=1

= 140m = i(r+7)2 = 140m=ir2—irz
r=1

r=1 r=1
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24.25.49 7.8.15
= 140m =22 122
6 6
7.8.5

= 140m = =2[105 — 3]

= 140m =280.17=m = 34
2. Ans. (1)

40 20
B_ 2A: Zr:lrl—;’ _ZZrler
40 20
= Zr:lTr _Zr=1Tr
B —2A=(212 42222 +23%2 +2.24%+ ...... +40%) - (12 +2.22 +32+2.42%..... +20?%)
=20[22 + 2.24 + 26 + 2.28+....+60]

=20|:22+24+26 ....... 60+24+28+....... +60}

20 terms 10 terms
= 20{?(22+60)+1—20(24+60)}

=10[20.82 + 10.84] = 100[164 + 84] = 100.248
So, 100A = 100.248 = A\ = 248.
3. Ans. (4)

S=3—20[a1+a30]

S=15(a; + azp) =15 (a, + a4 + 29d)
T=a;+az+...+ay
=(aq) + (aq + 2d) ... + (a4 + 28d)
=15a, +2d(1+ 2 +.... + 14)

T =15a, +210d

Now use S - 2T =75

= 15 (2a4 +29d) - 2 (15a4 + 210d) =75
=d=5
Givenas=27=qa,+4d=>a; =7
Now a9=a; +9d=7+9x5=52

4. Ans. (1)
3+(n—1)x3)(1* +2* +...+n’
T:(+(n )x)( +2% 4 +n)
" (2n+1)
3n n(n+1)(2n+1)
- 6 _nz(n+1)
" 2n+1 2
18, L,y 1/(15(15+1))  15x16x31
Sls—zg(n +n )—ZH > + c
=7820
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5. Ans. (2)
x"y" B 1 1
2m n\ =4
(1+x)(1+y™) [Xm+1mJ(y,,+1nj 4
X Yy

using AM > GM

Ans. (1)

ax? +2Bx +y=0

Let B = at,y = at?
coox? + 2otx +at? =0
=x2+2tx+t2=0

= (x+1t)?=0

=x=-t

it must be root of equation x> + x -1=0

L t2-t-1=0 (1)

Now

a(B +7) = a2t +t?) = (at)(a(l + 1))
= (at)(at?) [1+t=1t?]
=By [at? =]

Ans. (3)

a,b,cinG.P.

say a, ar, ar?
satisfies ax? + 2bx +c=0=x = -r

x = -r is the common root, satisfies second equation d(-r)? + 2e(-r) + f =0

= d.E—@—f-f:O g+£=E
a b a c b
So,g,g,iareinAP
a b c
Ans. (3)

a +ay+a;+aq9+ a3 +ae =114
6
:> E(al + a16) = 114
:>a1 +a16 = 38
4
So,a; +ag+as; + a6 = 5(31 +ay6)

=2x38=76

Ans. (2)

b =ar

c=ar?

3a,7b and 15 c are in A.P.

= 14b =3a + 15¢

= 14(ar) =3a + 15 ar?

= 14r =3 + 1512

=15r?2-14r+3=0= (3r-1)(57-3) =0

[182]
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vl w

1
r=—,

3

. 1 1

Only acceptable value is r = 5 ,becauser € | 0, E

.. Common difference =7b -3a=7ar - 3a = ga—Sa =—§a

o 4% term = 15¢ - za = 1—5a—za =a

3 9 3
10. Ans. (1)

Sum of the 40 terms of

3+4+8+9+13+14+18+19...

= (3 +8+ 13 +...upto 20 term)

+[4+9+ 15 +...upto 20 terms]

=10[{6 +19 x5} + {8+ 19 x 5}]

=10x 204 =20x102

So0,20(102) = (102)ym = m = 20.

11. Ans. (1)

a,+a,=4
16 = a3 + a, =r?%a, +r%a,

=1?(ay + a3)

=12(4)
=>r’2=4=r=142
whenr = 2 whenr = -2
a;+a; =4 a; +a, =4
a,(1+7r)=4 a(1+r)=4
a(1+2)=4 a,(1-2)=4
a, :g (Rejectedasa; <0)| a,=—4

9

Zai =4\

i=1
Asa; = —4andr = -2

(-2)° -1 513
e (_4)(?}(_4”7
=>AiA=-171
12. Ans. (3)

Let the A.Pis
a-2d,a-d,a,a+d,a+2d
sum=25=a=5
Product = 2520
(25 - 4d?) (25 -d?) =504
4d* -125d*+121=0
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:>d2:1,12—1
4

= dzil,iE
2

-1
d = + 1isrejected because none of the term can be —.

=>d=+—

= AP will be -6, —l, 5, 2,16
2 2
Largest term is 16.
13. Ans. (504)

1(Z 7 7
= 212773 +Z:3n2 +Zn
4 n=1 n=1 n=1

2
:%(2(7;8] +3(7x86x15j+7zsj 504
Ans. 504.00
14. Ans. (14)
Here, d; = 4,d, =7
So,d = LCM(4,7) = 28
Common term are : 23,51, 79, ... T,
T, <407 = 23+ (n-1)28 <407
=>n<14.71
n=14
15. Ans. (1)

1 1 1 1

24.416.848.1618. oo

12z 3 4
—D4.016.048.0128.

1 1 1 1
=24.28.216.232. oo

1111, 1/4
=24 816 32 2(2)(1,1/2j:21/2

16. Ans. (7)

a

n+2

= a
=2a, ,+a, let Zg—f,:P
n=1

Divide by 8™ we get

an+2 _Zan+1 +a_n
g" 8 g
— 64 an+2 :16an+1 +a_n

8n+2 8n+l 8n
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= 642 s = 162 et >

n=1

= 64/ P-L_I2 |16/ p-D|1p
8 8 8

— 64/ P-2-L|-16[p-1]sp
8 64 8

= 64P-8-1 = 16P-2 +P
= 47P =7
17. Ans. (5143)
A = 4 - digit numbers divisible by 3
A=1002, 1005, ..., 9999.
9999 =1002 + (n-1)3
= (n-1)3=8997 = n =3000
B =4 - digit numbers divisible by 7
B =1001, 1008, ..., 9996
= 9996 =1001 + (n-1)7
=>n=1286
AN B =1008,1029,..,9996
9996 = 1008 + (n-1)21
=>n=429
So, no divisible by either 3 or 7
=3000 + 1286 - 429 = 3857
total 4-digits numbers = 9000
required numbers = 9000 - 3857 = 5143
18. Ans. (3)

Let number are a, ar, ar?, ar3

*-1)_6s

1 12 (1)
(1)
1) 65
a 1 1 18

r

1-r

e J @
@ _ 23.3
(2) 2

anda3.r3=1

ar =1
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(ar)?.r==
3 2
r=—,a=—
2 3
2
a = third term = ar? = —><2:§
3 4 2
200=3
19. Ans. (4)
2(14+24+3+..+
( y)z 4 =logpx=6=x=10°
3(1+2+43+..+y) log,,x
1 1
Now, y=(log,, x)+(log10 x3 )+(log10 x° )+..oo
:(1+%+%+...oojlog10x = Ll log,, x=9
1-=
3
So, (x,y) =(105,9)
20. Ans. (27560)
a; = b1 =1
a, = a;+ 2
a3 = Qa + 2
a4_ = az + 2
an—l :an—Z +2
a,=a,  +2
+ 4+
a,=2(n-1)+aq,
=2n-2+1
=2n-1
=>a,= 2n-1
bz = a1 + bl
b3 = a3 + b2
b4_ = Qy + b3
bp1 =an_1+bp_
le = an + le—l
b,=>a, =>2r-1
r=1 r=1
b, = n?
15 15
> a,b, =Y (2n-1)n*
n=1 n=1
[186] www.allen.in ALLEN Digital



Sequence and Series

ALLEN

DIGITAL

15
=Y (2n° —n?)
n=1

_ 2nz(nJrl)2 _n(n+1)(2n+1)

4 6
Put n=15
_ 2><225><16><16_15><16><31 = 27560
4
21. Ans. (120)
n 2n
2> @2ry-0O.r)
r=1 r=1
" n(4n+3)
=T =n
15
So, Y. T,=120
n=1
22. Ans. (4)
1 1 1 1 K
.30 + 22.3° +23.38 Foee +210.3 T 10 310
K=2°+28-3+427.32+...+3°
10
2° (3) -1
— 2 :310_210
3.4
2
Now, 310 - 210 =(35-25)(3% + 29)
=(211)(275)
=(35x6+1)(45x6+5)
=6A+5
Remainder is 5.
23. Ans. (3)
A= 1+i+i+i+ o0
2 4% 23 4t 7
A= l'f'l-l— o |+ i+—+
2 22 4 4t
11
A= 21 161
1-=- 1-—
4 16
2 3 16 15 15
p-—t,t 1. 1.,
2 4% 22 o4t
ALLEN Digital www.allen.in
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-1 -1 1
B=| —+—+4..0 |[+| =+ —+..0
el
11
B= 21+ 161
1-— 1-—
4 16
po_1,4, 1,16
2 3 16 1
92
15
A1 15
B 15 (-9
A_ 1
B 9
24. Ans. (2)

_(PPHr+1)-(r*-r+1)
20r* +r*+1)

1 1 1
= Ti==| -
2\r'—-r+1 r +r+1

11 1
T, = =|=-=
2[1 3

T:

11 1
Tio= = ———
1 2[91 111}
o 1. 1] 55
= ST =2{1-— =22
2.7 2[ 111} 111
25. Ans. (5)

2
P+22+3...+1° =(@j

n

1-3+42:5+3-7+...... +nterms=Zn:r(2r+1)=Z(2r2+r)

2-n(n+1)(2n+1)+n(n+1)

6 2
n(n+1)
=

2(2n+1)+3)
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n(n+1)x(4n+5)
2 3
n*(n+1)

4 -2
n(n+1)x(4n+5)"5

2 3
5n(n+1 9(4n+5
N (2 ) _ 9 g )
= 15n(n+1)=18 (4n+5)
= 15n2+15n=72n+90
= 15n2-57n-90=0=5n2-19n -30=0
= (n-5)(5n+6)=0

:>n:_—6 or5
5

=n=>5.
26. Ans. (12)
T4=500 where a = first term,
. 1
r = common ratio= —, meN
m
ar3 =500
2 —500
m

Sn - Sn—1 = arn_1

1
S,>S.+1 and S7-S¢< 5

S, -S5,>1 2=

ar®>1 m3 > 103

5020>1 m>10 -(2)

m
m2< 500 (1)
From (1) and (2)
m=11,12,13............ 22
So number of possible values of mis 12

217. Ans. (60)

as.a5=9 =(a;) =9=a, =3

& a +a,=24=a +a r’=24 :>(1+r2)=8 —r=17

3
=a=—
49

= a,a,t+a,a,a,ta+a,=9+27+3+21=60
28. Ans. (3)
Option (3)

Ifa,= then a; + az + ....... azs

4n* —-16n+15
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25 -2
= ;a"_z4n2—16n+15
~ -2
_Z4n2—6n—10n+15
~ -2
_ZZn(Zn—3)—5(2n—3)
~ -2
_Z(Zn—S)(Zn—S)
~ 1 1
_ZZn—3_2n—5
11
)
50
T141

Exercise - III (JEE Advanced Pattern)

SECTION-I

1. Ans. (B,D)
aq, ay, ... A, are in A.P.
a, = aq + d

az; =a, +2d
a, =aq +3d
as =a, +4d
(A) a, +2a, +az

=>a;+2(a;+d)+a, +2d
:>4a1+4d=4a2

(B) a, —2a, +as
=>a—2(ay+d)+a;+2d
=2a; +2d—2a;—2d=0
Q a, +3a, —3az —ay
= a; +3(a; +d) —3(a; + 2d) — (a; + 34d)
=a;+3a;+3d—3a; —6d —a; —3d
= —6d
(D) a, —4a, + 6a3z —4ay + as

=>a; —4(a; +d) + 6(a; +2d) —4(a; +3d) +a; + 4d
=>a; —4a, —4d + 6a, +12d —4a, — 12d + a, + 4d

= —6a, +6a; =0
.. option (B,D) are correct.
2. Ans. (A,B,C,D)
a; =25,b; =75
@100 + b0 = 100
=ay +99d; + by +99d, = 100
=a, + by +99(dy +d,) = 100
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= 100 +99(d, + d,) = 100

=dy+d, =0

=d; =—d,

Now a,+b,=a;+n—-1)d+b+(n—-1)d,
an+b,=a,+b;+(n—1)(d; +d,)
ap+b,=a;+b;+(n—-1)x0
a, + b, =100
a; +b; =100
a, + b, =100
a, + b, =100
(ay + by), (ay + by),(az + b3)......are A.P.
g(arerr):(al+bl)+(a2+b2)+(a3+b3) ...... (@00 + byo0)

=100+ 100 + 100 ....... 100

=100 x 100 = 10000

.. option (A,B,C,D) are correct.

3. Ans. (A,B)

X1,%5,x3 are in A.P.

= xp=x+td=>x;=x,—d

= x3=>x+d

X1,%5, X3 areroots of x> —x?2 + ax + =0

= X +tx,+x3=1

= x,—d+x,+x,+d=1

= 3x,=1

Lot

3

= XXy F XXz +X3x =@

= X +x3)+xx3=a

= x(0=-—x)+ 0, —d)(x, +d) =«

= %(1—%)+(%—d}(%+dj:a

= g-#%—dz =a

= %—dz =q

= a’=>20=> OLS%

= XXXz = —f
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=

=

(2 = d)xz(xp +d) = =

S

option (A,B) are correct.

Ans. (A,B,C,D)

a =a

= a, = ar
— 2

= a3z = ar

= a, = ar3

(A) o =a°

®B) 2=

= a3 =a3r3
= a} = a’r®

= asa’ = a3r?
Common ration =

= a3,a3,a3.....are in G.P.

ar
— =r

1 a

3
]

a, (a
:> p——
al aZ

|oS
N—
[\S)
/‘ﬁ
S |45’
N
w
Q
~
(¢}
i
)
s

(C) $na, = fna

= fna, =¥fnar
= fnaz; = fnar?

= fna, = fnars

[192]

www.allen.in

ALLEN Digital



ALLEN

Sequence and Series DIGITAL

Common difference =¥fnar —fna=+¥nr
=fnar?—ftnar =4¥nr
=fnard—ftnar? =4fnr

= ¥nay,fna, nas...AP.

(D) a,a, = a X ar = a®r

= ayas = (ar) x (ar?) = a?r3

= aza, = (ar?) x (ar®) = a?a®

] 2r3 aZrS 5
Common ration = —=—5=r
ar ar

= a,0a,,a,0a3,0a30y .... are in G.P.
option (A,B,C,D) are correct.

5. Ans. (A,B,C)
16x* —mx3+ 2m+17)x> —mx+16 =0

1
X :E is the roots of this equation
4 3 2
o 16x| 1) —m[ L] c2m+17)| L] M i16=0
2 2 2 2

m 2m+17 m

= 1-—+ -—+16=0
8 2
136 -m+4m+34—-4m
= =0
8
=>m=170
Now equation
(04
16x* —170x3 + 357x%> —170x + 16 = 0 P
?Y
)

170 85
Sum of roots = —=—
16 8

a a
roots a=—, f=—,r =ar,§ = ar?
r r
afyd =1
a a
= —x—xarxar’ =1
r*r
=a*=1
=a=1-1
Whena =1

Sum of roots = %5
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1 1 ; 85
= S +—+r+ri=—
rr 8

(o3t )5
=>|r+—|+|r+—| -3|r+—|=—
r r r 8
1 3
=>r+—=t,weget8t°—16—-85=10
r
5 . . .
=>t= > satisfies the above equation

1 5
:>r+—=5,2r2—5r+2=0

<

1
=>r=—,2

N

. Common ratio = 2 = 4.
6.  Ans.(AB,CD)

2,a,b,c,18
= 2a=b+2 (1)
= a+b+c=25 ..(2)
= c2=18b ..(3)
from (1) & (2)

b+2

= T+b+c=25 = 3b+ 2c =48
from (3)

2
N 3[;—8j+2c=48 =  2412c-288=0

= ¢c=12,b=8,a=5
option (A,B,C,D) are correct.
7. Ans. (A,C,D)
a=MAb=2Ar,c = Ar?(a,b,c€Z")
loge a + logg b + loggc =6

= logg(abc) = 6 = abc = 6°
AX Ar X Ar? = 6° = A3r3 =6°
Ar = 6% =36 = b — a = perfect cube

Ar — A = perfect cube

Uyl

36 — A = perfect cube

A=9,r=4

a=9 = b=36=> c =144
a+b+c=9+36+144 =189

Now firstterm =9

) 5r 5x4
Common ratio= —= =
2 2

=
=

10

0
SZMZH)N
10-1

-1
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S$=9999999999
Sum of digitof S=9+9 ....... 10 times
=90
Option (A,C,D) are correct.
8. Ans. (B,C)

HM =2
= AM=2"—7
2
= GM=2*-5

(GM)? = AM x HM (1)

= (2*—5)2=(2X—9x2 .(2)

22* —10-2¥425=2¥x2-7
22% —12-2%4+34=0
2*-8)2*-4)=0
x=3,x=2
x = 2 doesn'’t satisfy equation (1)
x=3
GM=(2)?3-5=3

7 9

AM=(2-Z=2
(2) )

Uy

Uy

AM=97b_
2

N | O

= a+b=9 -(2)
GM =Vab =3
= ab=9 -(3)
Now (a + b)? = a? + b? + 2ab
= a’+b?=(a)>?-9x%x2=63
option (B,C) are correct.
9, Ans. (B,C,D)

S= Z(_l)n+1 XSEH
n=1

g1 2.3 4 5
R -
5.1 .2 3 4
-
+
11 1 1 1
s _jz__z S
5)°5 5 5 5
1
:Sx—_%zl N -
16 36
5
a=5,b=36

.. option (B,C,D) are correct.
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10.

11.

12.

Ans. (A,B)
& 27(2-r)
=rr+1)(r+2)

100 2r . 2r+1
CErr+1) (r+1)(r+2)

22 23 23 24 24 25 2100 2101
S= - + - + ———— e -

2x3 3x4 3x4 4x5 4x5 5x6 100x101 101x102

2 2101

T3 101x102
.. Option (A,B) are correct.
SECTION-II
Ans. (D)
T, =a
T, =ar =4 «(1)
s =—2 -25
1-r

=>a=25(1-71) ..(2)
from (1) & (2)
= 25(1—-1r)r=4 = 25r —25r2 =4
= 25r2 —25r+4=0 = 25r2—20r—5r+4=0

= 5r(5r—4)—-1(5r—4)=0
= (5r=1)(50—4)=0 = rzl,i
55
= r=l = a=25(1—1J=20
5 5

= r=é = a:25(1—£j:5
5 5

Sum of all possible values of a = 20 + 5 = 25.
Ans. (B)

4
(r)larger :g' a= 5
S, > 15

a(l—r")

= —>15 =

4\ 3 4\ 2
> 1= >—-= | =| <=
(5] 5 [5] 5

22n 5n

= <E = 2%n-1 < gn-1

smallest value of n = 5.
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13. Ans. (B,C,D)
Let two consecutive numbers are A, A + 1
1+2+3.n—(A+A+1)
n-2

AM. of remaining numbers =

105 nn+1) o 41

4 n-2
= 2n% —103n — 81+ 206 =0
Since n and A are integers so n must be even
Let n = 2k
- 4k* +103(1-k)
4
Since A is an integer then (1 — k) must be divisible by 4 so that k = 1 + 4pu
We get
=>n=2(1+4u) =2+8u
= A=16p*>—-95u+1
Now 1<A<n
> u=6
n=48+2=50,A=7
~* n (B,C,D) are correct.
14. Ans. (B,C)
A=7
A+1=7+1=8
removed numbers are 7, 8

.+ (B,C) are correct.
15. Ans. (C)
T,+T, =66
a+ar™1 =66 (1)
T, X Tp_q =128
ar X ar™? =128
a’r"1 =128
r't 1(122 (2)
from (1) & (2)
a’?—66a+128=0
= a=2o0ra-—64

1
= " 1=320rr"t=—
32
When "1 = 32 (increasing G.P.)

S :M:126
r-1

n
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2(32r-1)
= 7 /126
r-1
32r—1=63r—63
62=31r
r=2,n=6.
16. Ans. (B)

T, (greatest term) = ar® = 2 x 25 = 64
T, (leastterm)=qa = 2

Difference of greatest and least term = 64 - 2 = 62.

SECTION-III

17. Ans. (B)
(P first A.P.

13,57 .....157
Common diff. (d,) = 2
second A.P.
2,5,8,11 ...... 161
Common diff. (d,) = 3
Common A.P. have common diff = LCM (d4, d>)
d=6
Common A.P. will be
511,17,23 ....... 155
= 155=5+(n-1)6
= (n—-1)6 =150
=n—-1)=25
=>n=26

.. (2) will be correct

a
/
(Q 11x2—4x—2=0
\b
a+b=i, ab:_—2
11 11
=10(1+a+a?..0)(1+b+ b?..0)
10x1 1 10 10 10x11
X = = = =22
1-a 1-b 1-b-a+ab _ 4 2 5
11 11
. (3) will match
(R) Sum of first 20 terms = Sum of first 10 terms

22 [2a+19d]=">{2a+9d]
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= 4a + 38d = 2a + 9d
=2a+29d=0

= Sy =?[Za+(30—1)d]

= S30 = 15[2a +29d] = 15X 0 = 0
= 830=0
- (1), (2), (3), (4), (5) will match
_ 2n+1 _(n+1)2—n2
" n*(n+1)?  n*(n+1)

1 1

(S)

" n (n+1)

99
S, =T =T, +T, + T, .. Ty

n=1

1 1.1 1 1 1 1 1

5, 1L 999

10000 10000

.a=9999,h = 10000
20|b — a|l =20[10000 —9999| =20 x 1 = 20

.. (4) will match.

SECTION-IV

18. Ans.(A—»>p;B-o>s;Cor;D—>q)
(A)  Coefficient of x*° in
x—DxEx-3)x—-5—=7)u..(x —99)
There are 50 brackets, for making x*°, we will multiply x 49 times and multiply the constant
term 1 time, since the no. of possible constant terms which may be taken for 50
Sp=(-1-3-5....99)x*°
50x100
C2(-1)
= —2500x*°
.. (p) will match
(B) Son =35

27n[2a+(2n—1)d]=3Xg[20+(”_1)d]

4a+ (4n—2)d = 6a+ (3n—3)d
2a+d[3n—3—-4n+2]=0
2a—(n+1)d=0

2a =(n+1)d

R
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@

(D)

32"[2a+(3n—1)d]

" g[2a+(n—1)d]

_3[Bn+1)d+(3n-1)d]
S (n+Dd+(n-1)d
S

m _q| 4nd 4nd P
S 2nd

n

=

=

(s) will match
L1
~r:-1

S, =

T 23 0r-Dr+1) 277 (r-1)(r+1)

I—_I

5213
22r1r

1 1
P P

= b=a
= h=ar
volume=¢ X b X h
27=2xaxar=a*
r
a=3
total surface area = 2(£b + bh + h?t)

a a
78=2(—><a+a><ar+—><ar]
r r

78:2><a{1

+r+1}
r

1 78 13
—4r+l=—=—
r 18 3
rP+r+1 13
—X_

r 3
3r2+3r+3=13r
3r2—10r+3=0
3rr—3)—1r—3)=0
Br-1)(r-3)=0

R

¢ 13 2 =12":{(r+1)—(r—1

|

1 1 1
__+ —
n n-1 n+1
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Exercise - IV (JEE Advanced PYQs)

= r=%,3 =T
= €=§
3
= h=9
but® > b > h given rejected
1
= r=§ =
= £{=9
= b=3
= h=1
(q) will match.
1. Ans. (C)
S, = cn?
Sn-1=c(n- 1)2
T,=8S,-Sp-1=c(2n-1)
T, =T7

=c?(4n? -4n+1)
S,=>.T,
=c* [4 n’ —4Zn+21]

.2 [4n(n+1)(2n+1) _4n(n+1) M}

6

2
= ZT,,'=nc2[4n3 1j

2. Ans. (0)
a; = 15
27 -2a,>0

ak=2ak_1 —ak_2Vk=3,4,5....11

alla;(i=1,2, ... 11) arein A.P.

Let the numbers are

(ag + 5d), (ag + 4d), ..., Ag,

11a? +110d* =990

» (ag - 4d), (ag - 5d)
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ag=15-5d
a’ +10d* =90

(15—5d)2+10d2=90:7d2—30d+27=0:d=3,;

for d=3=a,=12 (possible)
for d=9/7=a,=13.7 (notpossible since a, < 13.5)

a, +a,+..+4a,

ag=0> 4——~—212 =q,=0
6 11 6

3. Ans. (8)
As a>0

and all the given terms are positive

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

a’+a*+a’+a’+a’+a® +a"
7

1
> (a’5 atalalaiat.a® )7

-5 -4 -3 -3 -3 8 10
a’+a +a +a +a’+a +a 5 -
7 21:>(a5+a4+3a3+a8+a10).:7
min

5_gq4=g3=q8=ql0

where a” ieea=1

=@ +a*+3a3+a®+a'®+1),j;=8 whena=1
4, Ans. (9 or 3)

(Comment : The information about the common difference i.e. zero or non-zero is not given in

the question. Hence there are two possible answers)

Consider d # 0 the solution is

M 24, +(m-1)d]

n —[2a, +(n—1)d]

NS (N

S, 5[(2a,~d)+5nd]

S [(2a,—d)+nd]

n

S
for S—’" to be independent of n

.'.2a1—d=0 :>d=2a1
:>d=6 :>a2=9

fd=0=>a;=a,=3
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5. Ans. (D)

aq, Ay, A3 ceevreeens bein HP = i,l,l.. be in A.P

al aZ a3
inAP.T,=—=—=and T, _i:i
1 aZO 5

T20 = Tl +19d

L VPYRRR

25 5 19x25

T,=T;+(n-1)d<0
1 (=14 _ 1 _4n-1)

=
5 19x25 5 25x19

5x19 99
= ——+1<n=> —<n
4 4

= least positive integer n is 25.
6. Ans. (A,D)
Sp=-12-22+32+42-52-62+72+8% .
Sp=(3%-19)+ (4% -2 + wreeee.
Sp=2(1+2+3+.... +4n)
_2(4n)(4n+1)
——
S, =4n(4n+1)
Sp, =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.
7. Ans. (5)
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)_( n(n+1)

2n-1)<1224<

n*+n-2454>0 n>50
= = —=>n=50
<50

-3

n*—3n-2446<0 n<

Now let x and x + 1 be two consecutive numbers

50(50+1)
> ———-x-x-1=1224
= x=25

= 25%and 26% cards are removed from pack
= k=25=k-20=5
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8. Ans. (4)
Leta, b, c are a, ar, ar? wherer € N

also a+§+c =b+2

=a+ar+ar?=3(ar)+6

—ar?-2ar+a=6

:>(r—1)2:é
a

6
-+ — must be perfect square & a € N
a

.. a can be 6 only.
=>r-1=+t1=r=2
& a’+a-14 36+6-14

=4 Ans.
a+1 7
9. Ans. (9)
7 2a+6d
jl2a+6d] _6 _ 7(2a+6d)
%[2a+10d] 11 (2a+10d)
= 2a=18d
a=9d
also 130 <a + 6d <140
&<d <§ =d=9
3 3
10. Ans. (B)
Iflog, b1,log. by, ..... ,log, b1y = AP; D =log, 2
= b1b2b3"""b101 4 GP,T =2
by, 2by,2%bq,....... ,2190p, ... GP
A10303. .. cuunnns A1Qqervrrrres AP

Given, a, = bl &asl = b51
= a, + 50D = 250,

bl + SOD - 250b1 (AS bl = al)
Now, t = b; (251 -1);
=>t< a1.251 (i)

51 51
s= 7(a1 +a; +50D) = 7(a1 +250a,)

51a; 51
= 2 + 7 . 250(11
=s5>a,.2% ..(i)
clearly s > t (from equation (i) and (ii))

AlSO Ai101 = A1 + 100D ) b101 = bl' 2100

S
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)

50, _
o Ai101 — A1 + 100 (2(;—]6%)

— 7100
big1 =24 ..(iii)
Ai101 — A1 + 251(11 -2 aq

= Ai01 = 251a1_a1

= ay9; < 2°%ay .(iv)
clearly b191 > @401 (from equation (iii) and (iv))
11. Ans. (6)

whered > 0,a > 0

= length of smallest
side=a—d

Now (a + d)? = a? + (a-d)?
=ala-4d)=0

~a=4d -(1)
(As a = 0O is rejected)

Also,

= a(a-d) =48 -(2)

. From (1) and (2), we geta =8,d = 2
Hence, length of smallest side
=(a-d)=(8-2)=6

12. Ans. (3748)

X:1,6,11,........ ,10086
Y:9,16,23,...... ,14128
XNnY:16,51,86,......

Letm=nXnNnY)
~16+ (m-1) x35< 10086
=m < 288.71
=m = 288
~snXUY)=nX)+nl)-n(XnY)
= 2018+ 2018-288 = 3748
13. Ans. (8.00)
3Y1 4 3%2 + 378

3
— 3Y1 4 3Y2 4 373 > 3%

=log;(3Y1+324+3"3)>4 =>m = 4
X1+ x5 + x3

Also, — > 3/x1%,%5

= X1Xpx3 < 27

> [3(3’1 +Yy2 +J’3)]%

= logz x1 +logz x, +logz x3 < 3
=>M=3
Thus, log,(m?) + logs;(M?) =6+2=8
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14.

15.

16.

Ans. (1.00)
Given 2(aq + ay+...... +a,) = by +by+...... +b,

2% 22 D2y = o[22
= XE(C+(n_ ))—0(2_1>

=>2n%-2n = c(2"-1- 2n)
2n? —2n
=>c=—2n_1_2neN
So,2n*-2n = 2"-1-2n
>2n?+1>22"=>n<7
=>ncanbe 1,2,3,....,
Checking c against these values of n
we getc = 12 (whenn = 3)
Hence number of suchc =1
Ans. (18900.00)
Given

A, — A, =1000=(,,w,, —( ,w,, =1000

= (¢, +50d, )(w, +50d,)—((, +49d, )(w, +49d,)=1000

= ((,d,+w,d,)=10 (1)
(As dyd, = 10)

S Al = Ago =L 100Wioo — LooWeo

=(¢,+99d, )(w, +99d,)—((, +89d, )(w, +89d,)

10((,d, +w,d,)+(99° -89*)d,d,
=10(10)+(99-89)(99+89)(10)

=10
(As, dqd, =10)
=100(1 +188) =100 (189)
=18900
Ans. (1219)
S=77+757+7557 + ..+ 75...57

10S = 770+ 7570 + ...+ 75 ...570 + 755 .... 570

9S=-77+ 13+13+....+13 + 75....570

98 times 98

=-77+13 x98 + 75...57 + 13
75...57+1210
m=1210

n=9
m+n=1219
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