IIT-MEDICAL

pAc E Advanced Booklet Solution

Sequence & Series

EXERCISE - 1 [A]

1. (@)
= 5t. 8t
=5(a+4d)=8(a+7d)
= 3a=-36d
1

=>d=-—a
12

Now, T, =a-+12d
= a+12(—iaj =0
12

2. (©
=T, =a+6d

—a+6d+34 .

=T,=a+12d

—a+l1l2d=64 ...

Solving (1) and (2)
—a=4and d=5
=..Ty=a+17d
=4+17x5=89

3. (b)
=T, =a+6d
= a+6d=40
= a=40-6d

=5, = [2a+12d]

:E[2(40—6d)+12d}

123 [80]=13x 40 =520
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(a)
=8, = [2a+3%d]

= 20[ 2(2)+39(4)]=3200

c

I(_e)t the terms of A. P are (a—d),a,(a+d)
Now, (a—d)+(a+d)=12

=2a=12

=a=6

= and(a—d)a=24

= (6-d)=6=24

=d=2

=..firsttern a—-d=6-2=4

(©)

s, :2—;[2(2)+(2n—1)(3)] —nfa+bn] . (1)
=S, =%[2(57)+(n—1)(2)]=n[56+n] .......... @)

Solving (1) and (2)
=1+6Nn=56+n

=n=11
(@
=S,, =4S,

:%:[2a+9d]=4xg[2a+4d]

=2a=d

a 1
_a_-

d 2
(@)

p

:>Sp=§[2a+(p—1)d]=x ......... (1)
:>Sq=%[2a+(q—1)d]=y (2
=sr=_[2a+r(@-Dd]=z ... 3)
Now substituting value from (1), (2), (3) in

X (a=n+Y(r—0)+Z(p-
=5 =@+ (r=p)+(p-q)

=2[2a—(p-1)d](q-r)+2[2a—(q-1)d |(r—p)+2[2a—(r-1)d](p-q)=0
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10.

11.

12.

cY
Odd two digit number will be 11, 13, 15, ......... 99 — total 45 numbers

=S= 4—25[2(11)+(45—1)2]

= %[22+88] = 2475

(d)

5o 1 1 1

1
1+\/§+\/§+\/§+\/§+\ﬁ+ ....... +—\/%+\/m
-1 BB 7B Jmii-ym
2

2 2 2

:%(\/M—l)

(d)

= a8, a,jarein A. P.

n+l

Let a, =aand common difference be d

1
+ Forerrenen +
a,a, a,a, a,a
1 1 1

Ta(a+d) (a+d)(a+2d) 7 (a+nd)(a+(n-1)d)

Then,

U
Q|-

I d }
la(a+d) (a+d)(a+2d) (a+nd)(a+(n-1)d)

(a+
G_aid}r[aid_ajm}r """" J{a+(n2—1)d_a+1ndﬂ
1
|

U

ol alkr alkr
I
I
|

U

(d)

Let first be a and common difference be d.
a, +a; +a,,+a, +a, +a,, =225
=6a+23d=75

Now, $,, = =" [2a.+23d] =12[75] - 900
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13.

14.

15.

(a)
a, b, carein A. P.
a+c

=—=D
2
a+c_ 1
2abc ac
ab+cbhb _ 1
2abc  ac
1.1
_ab bc_1
2 ac
= i i iare in A. P.
bc’'ca’ab

(b)
= log 2log(2" —1),log (2" +3)are in A.P.

. Iog(2” _1): IogZ+I;gZ +3

= 2log(2"-1) = |og(2><(2n +3))
= log (2" —l)2 =log (2" +6)

= (2"-1) =2"+6

=2 412" =2" 16

=2 —42"-5=0

Let "=t

—t?—4t-5=0

(t=5)(t+1)=0

=t=5 or t=-1

=2"=5 or 2" =—1 (not possible)
= log; =n

()
X,[x+1],[x -1 =AP
Forx<-1

=X, —X-1,—Xx+1=AP
=, —X-1-Xx=-2x-1
= -X+1+x+1=2
From (1) and (2)

= -2x-1=2

= -2X = 3x_—3
2

57
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16.

17.

18.

19.

(b)
—a=2n-1
_a+l

2
= (1+3+45+....p)+(1+3+5+....49) = (1+3+5+....+T)

2 2 2
AR
2 2 2
=(p +1)2 +(q +1)2 =(r +1)2
P > hence smallest pythagaion to put will be 6, 8, 10.

Thereforep=7,q=5,r=9
Least value p+q+r=21

(b)

Let first term of G. P be A and common ratio be R.
= Tp =AR" ! =a

=>T,=AR""=b
=T =AR=c
Now, a®"b"*c"" = (AR(“)M )( ARG )( AR )
==A’R’ =1

(©)

Let the first term of G.P. be

(p-a)

al
r2'r

.a,ar,ar?

If third term is 4
=a=4

~.their product = (a)’ = (4)°

(d)

=X, 2X+2,3x+3are in G. P.
then (2x+2)" = x(3x +3)

= 4x° +4+8x =3x" +3x

—=x?+5x+4=0

= (x+1)(a+4)=0

=>x=-4 or Xx=-1

if x =—1then term will be — 1, 0, 0 Not possible
if x=—4

Then term will be -4, -6, -8

—a=-4
-6 3
=>r=—=—
-4 2

3
=T, =ar® =—4x 3— :—4xz:—l3.5
2 8
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20.

21.

22,

(b)
a = xlet common ratio ber.
=S, =5
= X 5
1-r

5-x
=>r=—
5

Or r e(-1,1)for an infinite G. P.

:—1<5_—X<1
5

=10>x>0
(@
A, b,carein A.P.
a+c
=>.".—=b ... 1
> (1)
and c-b=b-a  ........ ()

and b—a,c—baarin G. P.
then (c—b)2 =a(b-a)
form (2)
= (b-a)’ =a(b-a)
=b-a=a ... 3)
From (3)
=b=2a

b

=—=2
a

From (3)
=b=2a

(b)
Let S=3+33+333+......33.....33

3823(l+11+111+ ...... +111..... 111)
= 3(1+(10 +1)+(1O2 +10 +1)+ ........ +(10n +10°1 +10% 2 +....... +10 +1))

=3(n+10(n-1)+10*(n-2)+.......10") (D)
Let S'=n+10(n—-1)+10*(n-2)+......+10" e(2)
=10S' =10n+10%(n-1)+.....210" +10™* .. 3)
(2)- )

=-9S'=n-10-10*-10°....10°*"
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23.

24,

25.

=n —(10+1o2 +10% +.....10" +10“+1)

10(10" -1) 10" _10
— =N-—
10-1 9
9n-10""+10
:> -
9

10" -10-9n

81
=..From (1)
10" -10-9n

27

=g

=S

(b)
1234, 2345,3456 ..........
d=1111

T, =1234+(n-1)1111
=123+1111n

(@)
a=2+d

b=2+2d
c=(2+2d)d
2(a+d)d.d =160
=dd(1+d)=4.45
=d=4
a=6,b=10

c=40
a+b+c=56

(a)

T, =8T3

—ar° =8ar?

— =8

=r=2

T, +1,, =192
—ar®+ar’ =192
— a(64+128) =192

=a=1 . (1)

—a=1 2)
24(27 —1)

T +Tg+...... T, = 5 =2032

T, +T,=2"+2°=288
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26.

27.

28.

(©)

= 3 sin? 0= = X=——
nZ:; 1-sin?@ cos’ 0
= 1
cos” ¢ = =
3; ¢ 1—coszq>:>y sin® ¢
< 1
= » c0s" (0+¢)cos" (0—¢)=
nZ:; (0:+)cos’(6-¢) 1-cos(6+¢)cos(6—¢)
=2= 21 -
1-cos“6+sin” ¢
Now, z_#or Z(xy—y+X)=xy
1.1
Xy
= XyZ — XYy = yZ —ZX
(b)
Let x=+/2+1
=y=1
—z=42-1

_x__1 1 V2-1 2-1_y
y«/§+1\/§+1\/_112

=..X,y,zarein G. P.

(d) .
=@ 5

b(bo)bo-a)
o(ba)(b-) ~(>-2)6-0)

= b’+bc+b’—ab
—b®+ac—ab-hc

=b*=ac

a, b, careinG.P.

but a, b, c are in H. P. so not correct
(b)asa, b, c,arein H. P.

2ac
=>b=——
a+c

2ac . .
Butb = —— s given so not correct
a+c

b+a b+c
=(c)—+—
b-a b-c
= (b+a)(b—c)+(b+c)(b—a)=(b-a)(b—c)
—b®*+bc+ab+ac+b’>—ab+bc—ac
—=bh?—bc—ab+ac
—=b?+bc+ab=3ac

=1
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29.

30.

31.

32.

No result
.. Answer is none.

(c)
a+c
b b
b+a btc a1t ot
Now, + b +b
b-a b-c b_, b_,
a a
2C 1 2a N
_,Aa+C a+cC =3c+a+3a+c:2
2c 2a c-a c-a
-1 1
a+c a+c
(a)
=y = 2ab’X: 2ay’ _ 2by
a+b a+y b+y
2ab 4ab 4ab
ory= X = 2=
a+b a+3b 3a+b
1 1 1 a+b a+3b 3a+b
Now, —+—+—=
X y z 2ab 4ab 4ab
1 1 10
=>—+—=—
a b 9
(©)
=a,b,care inH. P.
1 1.2 1 21
= — and==—-=
a c b c b a
1 1 13y1 1 1 1 2 1 1
Now, _—— +——— - =
(bca](cabj (bbaa

[3 2)[1) 3 2
:> —_—— —_— e
2 a/lb) b* ab

(c)
~abe pp
b c a
ac
24~
= 2=
c a.c
b a
C
b %
¢ a’+c?
ab

= a’b+b’c=2ac’
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33.

34.

35.

36.

(©
=a,b,c=G.P.

=bh?=ac

1 a b ab b’
—+——=log, +log; =log;’ = log,

ga Iogb
= 2log® =2

Now,

lo

logy
=..log},log;,log; =H.P

(b)

Let a = 11 andc1
——d —+d
b b

b and c 8

1—bd " 1+bd
1 1 1 1
Now, —+—+—=—
a b ¢ 4

:>ﬂ+i+1er0| zlhenceb: 12
b b b 4

Now,a+b+c=37

—a=

= i+12+ 12 =37
1-12d 1+12d
24
= =
1-144d?

=d= % Hence numbers are 15, 12, 10

(@)
j_19-3_16_,

C3+1 4
=A =a+d=3+4=7
=A,=a+2d=11
= A,=a+3d=15

(b)

A,b,c,d, e, fie. A. M. ‘s between 2 and 12
b—a_lZ—Z_E

n+l 6+1 7

=§ = [2a+7d]=4[4+10] -56

=d=

= .a+b+c+d+e+f=200-a-b
=56-2-12=42
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37. (b

38 (b)

39. (@)

40. (@)
=A,+A,=a+b,GG,=ab
1 1 a+b
> —+—=—
H, H, ab
:._.H1+H2:a+b:Al+A2

H,H, ab G,G,
N GG, A +A,

HH, H,+H,
41. (d)
Let the two number be a and b, then
2ab
a+b _12
= =—
Jab 13
_ 2ab _12
a+b 13
(a+b)’—(24ab) 5
= -
a+b 13
a-b 5
:—:_
a+b 13
—=13a-13b—-5a+5b
a 9
= —=—
b 4
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42.

43.

44,

45.

©
.

SN T
b 1

4b+b

= —+J4b% =2

:>§b—2b=2
2
=b=4anda=16

(©)

a+b

(a+b)2 m

ab  n

(a+b)  m

(a+b)’—4ab m-n
:>a+b: Jm

a-b Jm-n
_a_Jmedmon

b Jm-Jm-n

(©)
. Iog3+ I095+Iog7

" log5 log7 log9
§>(I093 log5 Iog?]

3 |log5 log7 20g3
(By Am >am)

X 1 %
= —2| —
2(3)
3
=X>—

W2

(a)
A =G, =H =A

A3n—l = GZn—l = HZn—l = 8
So, An = AZ B Gn=vAB Hn=2AB

A+B
= [b? =ac
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46.

47.

48.

49.

50.

51.

(d)

If A. M. are inserted between two given number then product of rth A.M. from being and rth H.M.

form and is equal to the product 0 there numbers.
Hence, a,xh, =2x3 i.e. 6

(b)
=a, +a,, =a,+a,,, =a,+a,, ,=a+b
= 01920 =929201 =930, 2 = eeeene =ab
Hence, 8, + by, M e L RS R _p2tb
99 9901 9393 ab
But 28 _ h, therefore 21+ % 4 82 % 8na | 8sF 80 2n
a+b 0.9, 0,9, 059,13 h
(b)
atb_3
2 2
=a+b=3
2ab 4
a+b 3
=2ab=4
=ab=2
= . x*-3x+2=0
(b)
-
= _a' =+ C_
L[ an
1
(b)
I S S SR
xy—x* xy-y* x(y-x) y(y-x)
y—X 1 1

Yy Xy &

(b)

b-a 38-2 36
Sd=-2-FT0

n+l n+1 n+1

If n A. M. are inserted between 2 and 38 then total numbers of terms A. P.isn+ 2

=S, :n—;Z[Za+(n+2—1)d]

n+2 [2(2)+(n +1)n3—f1} =200
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52,

53.

54,

55.

56.

:>n7+2[4+36]=200
=>n+2=10
=>n=8

(b)

Let S=1+22+3.2°+4.2°+....+100.2*° ... (1)
—2S=2+224+32°+....... +99.2%® +100.2"° ... ()
D-@

=-1S=1+2+2*+2°+......2% —100.2'°

(2100 _1)
— 2% _1-100.2'®
=5=99.2"°+1

(©)

=at+22+32+43+.....15%s

= sz[n(n +1)j2 :[15(15+1)T — (120’ =14400

=1 -100.2'°

2 2

(d)
o5 (1) (28—t )+t (07 =1, ) = 20 (0 1)
=P+ 2+ —(t+t +t, ) = 20(07 1)

n(n+1)

2
=t,=n
(d)

1 1 1
= + + o

3x7 7x11 11x15

11 1] 11 17 1[1 1
e B R e B
4[3 7} 4[7 11} 4[11 15}
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S57.

58.

59.

60.

=S=
2
:nz(n+1)2 n(n+1)(2n+1)
8 12
- n(n+1)(n-1)(3n+1)
24
(b)
1 1 1
T ==
3 3 3 2

Hence y = (0.64)'09825
1
2

=y=(0.64)2=08

(@
S=132+25%3.7%+......
=T, =n(2n+1)
=T =4n®+4n” +n
=S, >4n*+4n’ +n

2
:>4(n n;lj +4(n(n +1)6(2n +l))+ n(n2+1) . 188090

(b)
3 5 7
Let S=1+—+—+—+eeee.. 1
2 22 2 D
1 1 3 5

=>—S=—q4—+—=+...... . 2
2 2 22 2 @

M-

1
—1+2| -2 |=142=3
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T GRS

1. (b)
-4,-1,+2,+5+ ...
Is an A.P. with
Firstterma=-4
And common difference d = 3
Therefore

T,=a+(n-1)d
= T,p =—4+(10-1)*3
=T, =23

2. (@)
Firstterma =2
Common difference d = 4
n=40

S, =%[2a+(n ~1)d]

40
Su =?[4+(4o—1)4]
=1600

3. (d)
4,9,14, ....., 104
Firstterma=4
Common difference d =5
n"temis T =104
T,=a+(n-1)d
:>104=4+(n—1)5
=n=21
Therefore, middle term will be 11" term
T =4+(11—1)5
=54

4, (b)
T,=0
= a+(9—1)d =0

—a=-8d
Now,

T29/T19 =

a+(29-1)d a+28d _ 8d+28d
a+(19-1)d a-+18d ~8d +18d
T,y :Tg=2:1

2
1
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(b)
Number lying between 10 and 200 are the numbers which are multiple of 7
14,21, 28, ...... , 196
a=14
d=7
T =196
T,=a+(n-1)d
=196 =14+(n-1)7
=>n=27
S, :ﬂ[2a+(n—l)d]
_2f —[2*14+(27-1)7]
= 2835

(b)
Let firstterm =a
Common difference =d

Then, A.P. be
a,(a+d),(a+2d),(a+3d),....
T,=a+3d

—a+3d+3a

3
a=—-d .. 1
:>2 (1)

T, -2(T,)=1
=a+6d-2(a+2d)=1

—=2d-a=1
Substituting value of a from (1)

2d—§d=1
2

=d=2
(a)
Let the term of A.P. isa

And common difference is d
So,

T, =a+(p-1)d=

T,=a+(Q-1)d=

T, =a+(r-1)d=
Therefore,
A(Q-r)+B(r-p)+C(p-Q)
=a(a+(p-1)d)(Q-r)+(a+(Q-1)d)(a+(r-1)d)(p-Q)

=0
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10.

11.

(g)

n_(n N ,
S—n:(Ej(2a+(n—1)d)/(§j(2a +(n-1)d")
Sn _2a+(n-1)d

sn' 2a+(n-1)d’

2a+(n-1)d  3n+8

2a+(n-1)d' 7n+15

Let, substituting n = 23

2a+(23-1)d  3*23+8

2a+(23-1)d"  7*23+15

a+lld 77

a+11d' 176
T, T, =7/16

(b)

S,:n/2(2a+(n-1)d)=2n*+5n
S,:¥%(2a)=2+5=7

=a=17

S,:(14+d)=18

=d=4
T,=a+(n-1)d=7+(n-1)4=4n+3

(b)

Let the three terms of A.P.area—d,a,a+d
Sum of first terns
a-d+a+a+d=3a=51
=a=17

Product of first and third term
(a—-d)(a+d)=a"-d*
—=17>-d* =273

=d*=16

=d=4

So, third term
a+d=17+4=21

(b)

Let the four terms of A.P. are
a—-3d,a-d,a+d,a+3d

Then,
a—-3d+a-d+a+d+a+3d=20
=4a=20

=4=5
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12.

13.

14.

15.

16.

(a—3d)(a+3d)

(a—d)(a+d)
3(a*-9d*)=2(a* —d*)

(a—d)(a+d)

= 3(a®-9d*)=2(a* -d*)

= a*25d*

—a=5d

=d=1

Smallest term
a-3d=5-3=2

wilnN

(a)
Let the three numbers are
a—d,a,a+d

(a—d)(a+d)=5a
=(a®-d’)=5a ... (1)
a+a+d=8(a—d)

= 6a=9d

= 2a=23d (2)
Solving (1) and (2), we get
a=9,d=6

So, the numbers are 3, 9, 15.

(©)

Sum of interior angles of an n=gon = (n —2)><180O

Sum of n terms of A.P. (a =120°,d :5°) :g{2x120° +(n —1)><5°} .

Hence %{2><120° +(n-1)x5°} = (n—2)x180°

=n*-25+144=0=n=9 or 16.
But for n =16, greatest angle exceeds 180° hence only 9 is correct.

(b)
Common difference of the two A.P.s are 4 & 5, hence common difference of A.P. formed by
common terms will be 20. Also the first common term is 21. Now

S =100(2><21>< 20) =402200 .

(©)

m™ term of first series =2m+61, m" term of second series = 7m—4. 7m—4=2m+61=m=13.

(©)

d, =3&d, =2=d(commonterms) =6
First common term =5
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17.

18.

19.

20.

21.

22,

23.

24,

Hence common term are 5, 11, 17,...
Now general term = 6n— 1.

60™ term of first A.P. = 179

50" term of second A.P. = 101
Comparing 6n—1 with 101 gives n =17

(a)
at+e=b+d=2c=a-4b+6c-4d+2=0.

(b)
Given 11+11+d+11+2d+11+3d =56 &

11+(n-4)d+11+(n-3)d+11+(n-2)d +11+(n-1)d =12
=d=2&(2n-5)d=34 orn=11.

(©)
2
7”{2><2+(2n ~1)x3) =g{2><57+(n—1)><2}:> n=11.

(©
(a+6d)—(a+d)=20=>d=4&a+2d=9=a=1.

Now n"term =4n—3=2001= n =501.

()

(1+3+5+..p terms)+(1+3+5+..q terms) = (1+3+5+...r terms) = p> +q* =r°
Now smallest pythagorian triplet will be 3, 4,5, hence least value of p+q+r=12.

(b)

As a,X,y,z,bare in A.P. therefore x+z :a+b&y:aLb

:>x+y+z:g(a+b). Hence a+b =10

()

Let the number be a—d,a,a+d.

Now a—-d+a+a+d=15=a=5

As given a—d+1,a+4,a+d+19are in G.P. hence

(a+4) =(a—d+1)(a+d+19)=81=16=(6-d)(24+d)=d =3.
Numbers are 2, 5, 8.

(b)

Let the first term is a
Common difference is d
Then,

T,=a

T,=a+d

T, =a+4d
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25.

26.

27,

28.

T,,T,and T,are in G.P., Then
(a+d)2 :a(a+4d)
—a’+2ad+d*=a’+4ad
=d?=2nd

=d=2a

Common ratio
T,T,=(3a/a)=3

(@
18,-12,8, ........ -isin G.P.
Common ratio
122
18 3
T =ar’
_ 012 _of 2
729 3
=n-1=8
=n=9
(©

Let the first term of G.P. is a
And the common ratio is r
Then, the five consecutive terms of G.P. are
a a )
—,—,a,ar,ar
r“r
=a=4
Then,
2 xBagxgrxart — a5 = 45

r’or

Cc

I(_gt the first term of G.P. is a
And the common ratio is r
Then,

T,=ar* =15 (1)
T, =ar® =135 (2)
Solving (1) and (2), we get
r*=9

a=>5
Therefore,

T, =ar' =5*9=45

(b)

1,x?,6—x? are in G.P. then
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29.

30.

31.

32.

x_2 6—x?
1

=x*=6-—x°
=x'"+x*=6=0

(@)

L1l

=gt are in G.P.
3 3 3

. ] 1
With common ratio —=

Then, the sum infinite G.P. is

5= = 11 :%
a—r (Hj
3
(b)
2 4 8
I+—+—5+—5+....
X X X
Sum of infinite term is finite when common ratio is less than 1
. 2
le. |—|<1
X
= X
(b)

96+48+24+12+....+i
16

Then, the common ratio 4—8 = %

3+3a+3a2+...:§ isa G.P.
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33.

34.

35.

21 7

=45 =45-24="=—

45 15
(c)
Let the number be a, ar, ar?
Then,
a+ar+ar’ =155
=a(L+r+r?)=155 1)
And,
ar’—a=120
:>a(r2—1):120 (2)
Solving (1) and (2), we get
r=5and a=5
(d)

Let the numbers be a,ar,ar?
Then there sum

a-+ar+ar’ =14 (1)
And sum of their square
a’+a’r’+a’r* =84 (2)

Squaring (1) and subtracting (2), we get
2
(a+ar+ar’) —a®+a’r +a’r* =196 -84
= 2ar(a+ar+ar’)=12
—ar=4
Subtracting this in (1) and solving, we get

r=2and a=2
Therefore three numbers are 2, 4, 8

(b)
Let the four tern be a, ar,ar?,ar®
Then,
a+ar’ =40
= a(1+ rz) =40

40
:>(l+r )_?
And
ar+Ar? =80
= ar(1+ r2)=80

From (1)

ar(@j =80
a

=r=2and a=8

(1)
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36.

37.

38.

39.

40.

41.

42.

(b)
a,b,care in G.P.
Let the common ration is r
.. b ¢
ie. —=—=r

a a
Then, for a*,b*,c™?
b*' a 1 ct b 1
a b r b cC r
Therefore, a™*,b™,ctare also in G.P.

()

Given axarxar’ =216 & axar+arxar> +ar’>xa=126.

or (ar)3 = 216&a2r(1+r+ r2)=126.
= 2r> —5r+2=0. hence r=%&a=12.

Now a=12,b=6,c=3.

(@)

1 1 1 1
x =log,, §+3—2+§+...00 terms |= c=1log,, >

Hence (0.16)" :(0.16)""9"“2 _ o

Therefore (0.16)" =272 = %

(©)

t, =3x2"" Now 12288 =3x2".

Hence m=13.

(@)

a(r-1) a(r°-1)
0 = &S, = . Now =2 =244
r-1 r-1 .
(@)

Let the first term a and common ratio be b, then

x=ab’ly=abt z=ab =L —pi? L _p",
X y

r p q
Now x% "y PzP™ :(Xj (Ej (fj _ p(a-P)+p(r-p)+a(p-r)
z)\ly)\z

Or x4y Pz 9 =p° =1.

(b)
i+.,.<>O terms

11
T+
93 9¥° V% o terms =93 ° ¥

X
z

=b"

=2440r r=3.
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43.

44,

45.

46.

1/3
=99% =92 =3,
(d)

1,1

1 1
X=—+—+—+..00terms=—
4 8 16 2

g, 1 |og£o.2

(©)

Given a+ar+ar’ +..+ar’ =S &ar® +ar +ar’ +..ar’’ =S,

10 10 10
ja(l—r )zsl&ar (1-r )=82
1-r 1-r
Or Sz—po,
Sl

(b)
P,,rarein A.P.

=Q.,—p=r-p 1)
T, =ar”

_ Q)
TQ =ar

Tr=ar'
ar®?
ar”?
And
ar.r—l
ar®™
From (1) we get
Common ratio is same
Then T, T,, T are in G.P.

r-1)

— rr—Q.

(©) .

Tm:a+(m—1)d -

=n(a+(m-1)d)=1 (1)
1

Tr =a+(n—1)d -

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

From (1) and (2)
n(a+(m-1)d)=m(a+(n-1)d)
na+(m-1)nd=ma+m(n-1)d
(n—m)a=(n—m)d
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47.

48.

49.

T = =
m a+(m—1)a "
1
—a=—o
mn
1 1 mn

" a+(r-1)d a+(r—1)a_ r

(d)

Firsttermis 1

N A.M’s are inserted between the 1 and 51 then it become a A.P. of n+2 terms

Let the common difference is d
Then,
41 A M. will be the 51 term of the A.P.

And 7" A.M. will be the 8™ term of the A.P.

T, =1+(5-1)d =1+4d

T, =1+(8-1)d=1+7d

1+4d _§

1+7d 5

=d=2

So, T,y =1+(n+2-1)d =51
= (n+1)2=50

=>n=24

(b)

X,y,zare in A.P.
ais the AM.of xandy
X+Yy

:>a=T 1)
bisthe AM. of yand z
= b=¥ )
Adding (1) and (2)
a+b
2
(b)
Let the common difference is d
Then,
E,l+d,1+2d,i are in A.P.
33 4 24
d=t -1 o
24 3
=d :_—7
72
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50.

51.

52.

53.

(lj_i
24 ) 3
(c)

H.M. between E,Eis
b a

)

(b)
2
3
Then,

§111113 are in A.P.

2'a'b'c'd’

,a,b,c,d, 3arelnHP

So, then Second H.M is the second A.M and it will be the 3™ term of the A.P.

3 13
T.=—+(6-1)d=—
° 2+( ) 2
=d=1
Therefore,

1 3
+(3-1)d
PR G

:>b:E
.

(b)

Let the one number be a the other number will be 4a

Then,
AM+2 =GM

= a+24a +2=+ada

@+2 2a
2

=a=4

(©
Let the two numbersisa, b
Then,

a+b

2034 1
> 1)

And,

16% =ab (2)
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54.

55.

56.

Solving (1) and (2)
a=4,b=64

(c)
Let the two numbers is a, b
atb_ .
2
ab=G?
2ab

a+b
- 8(i2bj — 2ab

= 4(A)=G?

2A+G? =27

=A=45 (1)
—ab=18 (2)
Solving (1) and (2) we get
a=06

b=3

4

(©
Let the two numbers is a, b
Then,
a+b _ X ab=y
2
2ab _7
a+b
S0, z<y<Xx

(a)
Let the two numbers is a, b
AM=GM +5

a%b:\/%% 1)

GM =HM +4

Jab =2 4 )
a+b

From (1), subtracting the value of \/ab
a+b  2ab

T +4 3
2 a+b )

From (1)
a+b ?
ab= (T - 5] (4)

Subtracting value of ab from (4) in (3) we get
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57,

58.

59.

60.

2
ﬂ_g,zi(ﬂ_sj »

2 a+b\ 2
Solving this we get
a=10
b =40
(c)

Let the sumis S
S=1+3x+5x"+7x3+... (1)
XS= X+3X+5x*+.... (2)

1) -2
(1-x)S=1+2x+2x*+2x°

(1—x)S:1+2(x+x2+x3+ ...... )

(1—x)S:1+2(&j

1+ X

(d) 2
S:1+2[1+£j+3(1—£j +..... 1)
n n

(1—£JS=(1—EJ+2(1—1T+3(1—£j2+ ..... 2
n n n n
-
—S 1+( —lj (1——) +(1—1j + e
n n
1 1 n
1 n-1

>
|_\
>

(b)
S=(1+3+5+...20 terms) +(2+4+8+...20 terms)

20
-1
=S5=20%+ Q or 398+2*
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B os o I

1. (6534)
All number divisible by 6 are 6, 12, 18, ...., 198
33(6 +198)
Sum =——~= =3366
99(2 +198)
Now sum of all the even numbers less than 200 =—— = =9900
Hence required Sum =9900 - 3366 =6534.
2. (10)
S=1+§+Z+E+...n terms = 1—1+1—1+1—1+1—i+...nterms
2 4 8 16 2 4 8 16

=S=n- 1+1+l+i+....n terms |Or S=n-—
2 4 8 16

As given S=9+2" hence n = 10.
3. (64)
ni28 _1
n-1
:>S=(n2+1)(n4+1)(n8+1)<n1*+1)(n32+1)(n64+1)
Hence n™ +1 will divides s for n =2,4,8,16,32, 64.

S=1+n+n®+..+n* =

4, (11)
5=1+3+...ooterms:2&sn =1+1+l+...n terms =2 1—i
2 4 2 4 2"

Now2-2(1-F et ot 1 o0 o000,
2" ) <1000 2" ~ 2000
Hence >11.
5. (900)

2
In first rebound ball will travel 2x100 x g , in second rebound ball will travel 2x100 x (gj , in second
4 3
rebound will travel 2x100x (gj , and so on infinitely.

2 3
Hence total distance travelled =100+ 200 x (% + (g] + (gj +...0 termsj =900 mts.
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(2)

Asgiven a+ar+ar’ +..+ar’"t =3(a+ar’ +ar +..+ar’"?)
a(l-r’") _a(1-r™)

= =3 s =>r=2.
1-r 1-r
(16)
16
(L+r)(L+r)(1+r4)(14r%) = 11__ —=n=16.
(6)

Sum of n terms after first nterms =S, —s, =2S, =S,, =S, =3S,

2n n
= ?{2a+(2n ~1)d} :3><§{2a+(n ~1)d}

d
:>a:(n+1)5.
NOWiz3;]{23+(3n_1)d}:s_n=3{(n+1)d+(3n—1)d}

S, %{2a+(n—l)d} S, {(n+1)d+(n-1)d}

:Sﬂ:&
S

n

(1600)

For integral roots discrmin ant must be a perfect square, hence 9+4a, = k.
The values of a, for which it’s a perfect square are 4,10,18, 28,40.....,270.
Now Let

S, =4+10+18+28+...+t,

S,= 4+10+18+..+t  +t,
0=4+6+8+10+..n terms - t_
n(n+3) -
=t == Also 270 is 15" term.
15 15
Now S, :EZr2 +§Zr or S, = 15><16><31+ 3x15x16 =1600
2= 23 12
8
) 2
© k+2 © ~
R (NN N Y
k=1 3 r=1 3 1_%
3
(14)
aL2b+2ik:):25&ab:144:>(a+b)2—50(a+b)+576:0. Hence a+b =18 or 32.
a+
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12.

13.

14.

15.

)
Let b=ar&c=ar’,2p=a+ar,2q=ar+ar’ = 2p=a(l+r),2q=ar(1+r)

a ¢ 2 2ar’ a ¢

—t—= + =—+—=2.

p g 1+r ar(l+r) p q

(188090)

S=13+25°+3.72+..=t, =n(2n+1)’
20 2 2

SZOZ(4r3+4r2+r):>SZO:4x 20 221 +4x 20X261X41+20>2<21
r=1

Hence S,, =188090.

1)

Given t, = 1 >t =———
n(n+1) n n+l

Hence S:Z(l_ijzl

=\r r+l1

(100)
S, =1+3+6+10+15+21+...+t,

S, = 1+3+6+10+15+...+t , +t,

n

0=1+2+3+4+5+6+...nterms -t

n(n+1) :
=>t, = 5 Now t, =5050 gives n=100.
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PYQ : JEE Main

Section-|

al a2 a2 a3 a20 aZl

1(11}@

d al a21 dala21
20 20 4
“daya, aa, 9
Soaay, =45 (1)

=189 :%(aﬁaﬂ)
=a, +a, =18 (Using(i))

:al+?:18:af ~18a, +45=0
1

(a,—15)(a,—3)=0=a, =3 or 15

CaseI: When a, =3

:>a21:15:3+20d:>d:§
5

A :3+5x§:6

And a,, =3+15><g=12

SAgd, =12
Case I : When a, =15

:>a21=3:15+20d:>d=—3
5
-3
A =15+5x(—j:12
5

And a,, =15 +15><[%3j -6

SQgdy =12

(©)
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(a)
We have, S, =530 and S, =140

=S, :%[2a+9d]:530

= 5[2a+9d] =530
—~22+9d=106  ..(J)
And S, =g[2a+4d]=140

2a+4d=56  ...(ii)
. By (i) and (ii), we geta=8 and d = 10
. S-S, = 220[2a 19d]——[2a+5d]

~10[2a+19d] -3(2a +5d)

=20a+19d —6a—15d =14a +175d
Puttinga=8 and d =10, we get
S,, —S; =14x8+175%x10=1862

(b)
(d)

We have,

tan X, tan m e AP.
(5)xm(55)
7T
= 2X =tan +tan
(5 )rm(5)
:>2x_tan[ j+tan{£—£}
9 2 9

:>x=l tanZicotE| .. 0]
2 9 9

Similarly, y = l{tan T +tan 5—“}
2l 9 18

=2y = tanE+tan(E—E)
9 2 9

:>2y:tanE+cot2—7T
9 9

x—2y|

:ltan Jrlcot——tan——cotz—7T
2 9 2 9 9 9

L fcotE-tan ™)~
2079 9

~ 1{1—tan2n/9} 2

Z cot=—=
2| tanw/9 9
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cotﬁ—cotﬁ
9 9

=0

(b)
We have,

Sl=2?n(2a+(2n -1)d) ... (i)

And S, :47n(2a+(4n—1)d) ..... (ii)

Subtracting (i) from (ii), we get
S,—S, =2na+nd(6n-1)=n(2a+(6n-1)d)
= % =2a+(6n-1)d

(" S,—S, =1000 (given))

Now, S;, = 6%‘(Za +(6n—1)d)

=S, = 6—” X 1000 = 3000
2 n

(©

(b)

Let, S=§x2 +§x3+zx4+....

2 3 4
=2(x2+x3+x“+....)— XXX
2 3 4

2

_o X
1

+log, (1-x)+x

2 2
= M+ |0ge (1_)()

+log, (1-x)

=y=log x{1+1+i+ }
10 3t

3 .
:yzzloglox ..... M
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10.

11.

2+4+6+.....+2y 4
3+6+9+....+3y log,, X

2(1+243+....+y| 4
1+2+3+.....+Y

Also,

=
3
= log,, X =6 = x =10°
From (i), we have, y=9
So, ordered pair (x,y)=(10°,9)

" log,, X

(a)
We have,

y:[l—%sz +(1—%jx3 +(1—%)x4 +....

2, y3 , 4 x> x* x
=(X + X" +X +....)— —+—+—+....

NG x> x* X!
= X X+ e
2 3 4

1-x
L+Iog(1—x)
1-
1
At X=E,y=1—|0g2

1+y 1+1-log2 __ lez

2

e =¢

(d)
Let a be the first term and it is given that r is the common ratio of G.P.
Also, we have T, =3r*> = ar® = 3r?

3
—Sar=3—a=-
r

So, the G.P. becomes, %,3, 3r,3r%,.....

According to question, we have

%,6,3reA.P.

3 2
:>6—F:3r—6:>r —-4r+1=0
:>r:24_r\/§
Since, the G.P. is increasing.

So, r=2++/3
:>d:6—§:6— 3
r 2+43

=6-3(2-13)=33
L P od=(2+V3) -33

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

12.

13.

14.

15.

=7+43-33=7+3
(c)

100% —199p = (100)” +(100—1)(100+1)+(100—2)(100+2)+

=(100)° +(100° 1) +(100° = 2°) +......+(100° - 99°)
=(100)° +99(100)" —(1* +2°....+99%)
> (99x100x199)

- (100).(100) :

=(100°)-199(1650)
=a=3 and B=1650
16500

=550

So, required slope, m =

(b)
log, 2

_ 20052 X+€08* X+....00

cos? x )
1-cos?x) _ Dcot™x

Now, t?-9t+8=0=1t=18
— 2% _18—cot’x=0,3

Since, 0<x<g:>cotx=\/§

. 2sinx 3 2
sinx++/3cosx 1+\/§cotx

(b)

(d)
Given, T, + T, = %

1
2

_2
4

:>ar+ar5:§ ..(D)

Also, T,. T, =25

=ar‘ar* =25=a’r’* =25
=ar’=5 ...(ii)
Dividing (1) by (i1), we get

5
AL N s
r 2

=2r'-5r2+2=0=r’=2,

N |-

r’=2 [Rejecting r? = %]

Now, T*+T°+T® =ar’ +ar® +ar’

...+(100-99)(100+99)
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b,,b,,b

1y M2y M3

16.  (b)
2 7 12

Let S=1+—+—+—5+...© ()
3 3 3
1 2 7 12 .
And S -t 5+ + ... ([
3 3 33 3 )
Subtractlng (ii) from (i), we get

ES 1+ 1+5+5+ ..... 0

3 3 3 3
2 4 5 5
=—S=—+ St t.o
3 3 3 3

17. (b
Given, f(x)=a" +a"*
Since AM. > G.M.
a* a

a + = a 2
" a > a.a>< T
2 a2

x a
=a° +722\/a
a

. Minimum value is 2\/5

18.  (b)

19.  (d)

X
Let t =
et n(n+1)x*+2(2n+1)x+4
limt, = 2
x>2 " 4n(n+1)+4(2n+1)+4

1 _;( 11 j
2(n2+3n+2) 2ln+1 n+2

Now, t, = %(% —%j

1(1 1)_ 1(1 1)
t,==|=—=|it,==|=-=
2\3 4 24 5

2 111111 1 1 1 1
B I A I e T e
2 3 3 4 45 9 10 10 11

n=1
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20.

21.

22,

23.

24,

_1f1.1).1(9) 8
2\2 11) 2\22) 44

(d)
The given series is
3 5 7

12><22+22><32 i
. 22_12 +32_22 +42_32
1Px2%  2*x3  Fx4?

1 1) (1 1) (1 1
e 2) 7))\ F )

*. Required sum

o1 11
22 2% 3 10 117

.1 120

121 121

(d)

We have,

Ioggm X+ Ioggm X+ Ioggm X+....+ Ioggm x =504

= 2logy X +3logy X +4logy X +....+22l0g, X =504

= (2+3+4+....+22)log, x =504
[22><23
j—

—1) log, x =504

= 252log, X =504 = log, x =2 = x =81

(b)

11
(2r+1)" -1 4r(r+1)

_l(l_ij
4\r r+1

100 1 1
Now. 3.7, = 11557

r=1

1,100 25
4 101 101
(d)
(b)
Given : i:i
17

9
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25.

26.

27.

5
E[2a+4d] 5
E[2a+8d]

=17(2a+4d)=9(2a+8d)
=17(a+2d)=9(a+4d)
=8a=2d=d=4a

It is given that, 110 <a,; <120

=110<a+14d <120

:>110<57a<120:>@<a<@
57 57

As aisintegerso, a=2=d=4a=8

Then, S, = %[4+9x8] =380

(b)

(d)

We have,

a, =2,a,=3ab =1=a,b,

Let d, be the common difference of an A.P. a,,a,,a,,...
and d, be the common difference of an A.P. b,,b,,b,,...

a10:a1+9d1:>3:2+9d1:>d1:%

1 1 1
blo=bl“r‘9d22§:E‘|‘9d2:}dzz—a
1) 7
a,=a,+3d, =2+3| = |[=—
4 1 1 (Qj 3
b, =b, +3d, =~ +3 Lljzﬁ
2 54) 18
28
a4b4:E
(©)

Let A,A,, A;...A, ben arthimetic means between a and 100

100-a
n+1

Ratio of first mean to last meanis 1 : 7,
A 1 1+d 1

= = —
A, 7 1+nd 7

n

Common difference is d =
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28.

29.

30.

31.

+100—a
- n+1 :Ejan+100 1
+(100—a)n 7 a+iOOn 7
n+1
= 7an+700=a+100n
It is given that a + n = 33,

= 7(33—n)Nn+700=33-n+100n
—=7n?-132n-667=0

= n =23, _729 (Igonre negative value)

So, value of n is 23.

(@
Sum of first 21 terms of A.P.

S, = %[20ar+(21—1)10ar2]

= 2?1[20ar +(20)10ar* |

= 21[10ar +(10)10ar” |
=21[10ar +(11-1)10ar* | = 21a,,

(©
f(x+y)=2f(x)f(y)
£ (1+1) = 2F (1)f (1);F (2) =2x2x2=8

( ) ()f(Z =2x2x8=32
( ) 128f(5):512
So, f( ), ( ), (3),f(4), ..... forms a G.P. of common ratio 4.

We know that sum of G.P. for 10 terms is
a(41° —1) a(22° —1)

10 4-1 3

10
Comparing with Y f(a.+k)
k=1

512
3 (220 1)
—=a=512

For f (5) =512, So,a=4

(d)

(b)

We have, S=1+23+3.3*+.....+10.3° ... (i)
35=13+2.3+...+9.3°+10.3° ... (i)

Subtracting (ii) from (i), we get
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32.

33.

34.

—25:(1+3+32+ ..... +39)—1o.31°

10
= -2S= 1(3—21) -10.3%
1-3°

= 2S= +10.3%
_nld 0
:M:S:£[19_310+1]
2 4
(©
(©
X:Za” la] <1
n=0
X:i:ﬂ—i:a
1-a X
y=>b" Ib|<1
n=0
=i:>1—1=b
1-b y
Z:Zc” e[ <1
n=0
_i 1_1_0
1-c Y4
ForAP.,2b=a+c
2(1_3 T
y X z
1 1 2
=>4+ ==
Xy z
Clearly, l,l,l are in A.P
XYy z
(©
6 12 20 30 )
S=2+—+—+—+—+.... e (
7 77 77 0

=S=—t+—S+=+—+.... ([
VAN AR C A (i
Subtract (ii) from (i), we get
§—2+£+£+§+ (i)
- e A
6S 2 4 6 8
—:—+—2+—3+—4....

T 7 7 T 7
Subtract (iv) from (iii), we get

2
(gj S=2+g+32+33+....
7 7 77

(V)
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35.

36.

(c)
Let the G.P. be a,ar,ar?.....
1

1296

= (a)(ar?)(ar*)(ar®) = 50

Now, A AAA, =

, 7 7 1 1
ar

"3 6 36
3 1/6

=—— =r’=6
ar 1/36

W’

cAGHAG A =ar ar art =ar (L1 + 1)

= ar.r(1+ r’ + r“) = %.6.6(1+6+36) =43

(b)
{a,} _,is a sequence such that

a,=a,=0anda,,=2a,, —a,+1

a,=2a,—-a,+1=1;a,=2a,-a,+1=3

a,=2a,—-a,+1=6;a,=2a,-a,+1=10

S= N a_”—i 3 E.ﬁ.@.{.
n:27n 72 73 74 75
1 1 3 6

6 6 1 1 1 1
S S:?+73+74+75
:36 _i+i+1 1

49 70 7T 1T

(Using (1))
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37.

38.

39.

1

2
6. 7° 36 1

= — =
49 1 49 42

1 49 7
S:—X—:—
42 36 216

(©
Let S=1+§+%+...
6 6

S 1 5 12
S o=t S+t
6 6 6° 6°

S 4 7

g_8x36_288
125 125

(a)

Since, we know that
4+ 47
2

>4 x4 =1

X2+x) 4 +x*
COS( i ] A =1, Which is possible only when x =0

6 2

Possible only when x =0
.. Number of elements in the set S =1

(d)
AM.>G.M.

X+X+X+Y+Yy 3. 2\U5
= > X
. (°y?)

= 3X+2y> 5(215 )1/5
(- x%y? =2 (given))
= 3X+2y >40
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40.

41.

42.

(b)

3
We h
o nave Z (4n—1)(4n +3)

1

:_ZLn 1 4n+3}

57 GakEs )
— —_ |+ ——— [+ ———

al\3 7)\7 11)"\11 15
_3[1_i} 7

413 87 29
(c)

G.M. of (60 + n) terms
=(22%..2%4.4° 4" )

1
60+n

[Given]
— (21+2+....60 4l+2+....+n ) 1 — 2225/8
60+n

1
2xn(n+1) |60+n
— 230><61 2 2 — 2225/8

— |:230><61+n><(n—l) ]Golm _ 22518
30x61+nx(n+1) 225
— —

60+n 8
—=8n%-217n+1140=0=>n=20

20 20 20
Now, > k(20-k)=>20k—->"k?
k=1 k=1 k=1
_20x20x21 20x21x41
2 6
= 4200 - 2870 =1330

“ 1 1 1 1
(20-a)(40-a)  (40-a)(60—a) ' (180-a)(200-a) 256
1[(40-a)-(20-a) (60-a)—(40-a) (200-a)-(180-a)] 1
:>2_0_(20—a)—(40—a)+(40—a)—(60—a)+""+(180—a)—(200—a) 256
1/ 1 1 1 1 1 1 | 1
:E_(zo—a)_(40—a)+(40—a)_(60—a)+'"+(180—a)_(200—a)}256
1[ 1 1 7 1
3%_20—a_200—a}256
:i_(zoO—a)—(zo—a)} 1
20| (20-a)(200—a) | 256

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

43.

44,

N 180 1
20(20—a)(200—a) 256
:>(20—a)(200—a)=9><256
— 4000—220a+a* = 2304
—a?-220a+1696 =0
—=a*-212a—-8a+1696=0
:>(a—212)(a—8)=0 =a=8,212
Hence, Maximum value of a is 212

(b) )
Consider Z(r2 +1)(r)!

r=1

:i[(mf_zr}(r)!

—Z r+1)(r+1)( l—zz
zo; (r+1)(r+1) '—i(r)(r)!—ﬁ;(r)(r)!

i[wl r+1)1=r(r)!]= > (r+1-1)(r)!
r=1

i[ r+1)(r+1)1-r(r)!]- Z r+1)-r!

r=1
—(21><21!—1)—(—1+21!)—(22—1)21!—21!
— 22211211211 = 221-2(211)

(d)
Given that s;, S, S3, ..., Sip

respectively be the sun of 12 term of 10 Aps, whose first terms are

1,2,3,....... ,10 and the common difference are 1,3,5,...

19, respectively.

The first terms are a; =i and the common difference are d; = 2i-1.

Thus, S; =%[2i+11x(2i—1)]

=6[24i =11]
10 10
DS =6 (24i-11)
i=1 i=1
[ 10
=6 24Zi—110}

=6[12x10x11-110]
=6x1210=7260
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45.

46.

(©)

Given,

lim

Mﬂrrrﬂ

1
ow, \/a1+\/_+\/_ \/_+....+m
R O R o

ar—q dz—ap n-1

:nﬂnﬁwwz

(ay—ay=ag—a, =..a, —a,_1 =d)

nm\fLW \/_]
— lim

1 4/a1+n 1)d \/_J]
nsoo| Jd

m%f—fﬂ

J07370-0)-d

.y
(d)

We have, a; =3

= a+6d=3

= a=3=6d

Let P=aja, =a(a+3d)
=(3-6d)(3-6d+3d)
=9-27d +18d?

Now, d—P =-27+36d
dd

f

For maxima or minima,

P _o
dd

= -27+36d=0=>d= 2:3

36 4
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47.

_d?P
Again, —=36>0
dd?
So, P is minimum at d:%
Now, a =3-6d
-3
4 2
Again, S, =0
n
§[2a+(n—1)d]:o

= 2a+(n-1)d=0

- 2x(—gj+(n—1)[%j:0
S[2a+(n-1)d]=0

= Nn=5
Now, nl- 4an(n 1) =54a3;5

=120—4(a+34d)

=120—4{_—3+34x§}
2 4

=120+6-102=24
(b)
2 2
Given, xP4 =y¥ =zPT =),
Since, xPa’ — yd' = LAY
pg” =log %

1
= logy x=—

Pq
gr =log, A
= log 1
2 Y ar
1
= log, z=—-
per
Now, log, x 122X _ & _
log,y  pg® pq
1
log g pr p?
0,z > qr q
p’r

(say)
(given)

(i)
(iii)

(iv) [Using Egs.(i) and (iii)]

(v) [Using Egs.(ii) and (iii)]
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48.

1

"2y 2
And log, z = log, 2 _pr 4 ... (vi) [Using Egs.(i) and (ii)]
log, x 1 pr
pq’
2 5.2
Given, 313L7i arein AP.
Pg g pr
Then, i—3=1:>r=zpq (vi)
pqg 2 6
Also given, r=pq+1
= pg=6 oo (viii)
From Eq. (vii)r=7 .. (ix)
2
NOW,3L_£:1
q pg 2
2
p~_1 3 8_, )
q 2 pq 2

From Eq. (viii), q=2= =P
qa q 6

From Eq.(x), 3p? x%=4:> p=2
pq=6givesus q=3
Hence, r—-p—q=7-2-3=2

(@)
a,A,A,,b in AP

a+b A +A,

2 2

= a+b=A+A, ()
a,G{,G3,b in GP

b:ar4:>4{/§=r
a
Glzar:aé{/E,
a
oY b
Gzzar2=(4 —j =a\/:
a a
3 3/4
a a

Gy +G5+G3 +G2G3

O TR Tl

2
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s b 4 b ,bY? a?xbxpY?
=a X—+a ><—3 +a 1/2>< 72
a a a axa

(b)

Let a;,a,,a3,... be a GP of increasing positive numbers and given that sum of its 6 and 8" terms be
2.
So, ar’+ar’ =2 .. (i)

. - 1
And also given that, product if its 3@ and 5" terms be 5

So, (arz)(ar“):%: a’r® =% . (i)
Since, r>0
So, from Eq.(i), we get

ar5(1+r2):2 ... (iii)

2
And from Eq.(ii), we get (ar° ) zé

= ar’=+1/3
Since, r>0and a>0=ar>0, so

ard =1
3

From Eq. (iii), we get
ar3~r2<1+r2):2
1i2 a\_
= é(r +r )_2
= 4P -6=0
= r?=2 r’=-3 (not possible)
1
r=+2; ~.a=——
= r=v\2 =
Now, 6(a, +ay)(a,+ag)
= 6(ar+ar3)(ar3+ar5)
:6a2r4(1+r2)2

— 6x——x4x(1+2)’

36x%x2

:ix4x9:3
12

(©)

Given that, the first term a and common ratio r of a geometric progression be positive integer. So their
first three terms are a,ar, ar?
a% +a’r? +a’r* =33033
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51.

52,

= az(a+r2+r4)
=3x7x11x11x13x%
=3x7x13x11

sooa?=11?

= a=11

And 1+r% +r* =273

= r’+rt=272

= r*+r?-272=0

= (r2 +17)(r2 —16)=0 [- 1% =—17 not possible ]

= r==x4

= r=4(r>0)

So, sum of these first three terms are

a+ar+ar?
= 11+44+176=231

(b)

Given,a,b,c,d > Oand a,b,c,
deR
And a+b+c+d=11
Also, (a5b3c2d) — 37508 [Given]
max
Clearly, we know that for all the real numbers if min/max is given or asked then use AM > GM.

So, (E+§+E+E+Ej+(g+9+9j +(E+E)+dzll
5 5 5 5 5 3 3 3 2 2

= AM>GM
a b c 1
x5+ —x3+=x2+d 5 3 2 11
= |ta— | | (5] 5) ¢
5+3+2+1 5 3 2
11 5,.3.2
11) . a’b°c“d

1_1 52 % 3B %22

= (aSbSCZd) =11 50«38 %22
max

= 37508 =5"x3>x2?

= B=5x3Fx2=p=90
Hence, value of fis 90.

(d)

Given that ax? +2bx+cy =0and dx? +2ex+ fy =0intersect on the liney = 1
ax® +2bx+c=0 .. (i)

and dx®+2ex+f =0 ... (iii)

a, b, carein GP.
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53.

54.

So, b’ =ac=>b=+/a\c
Put b=+/ac in Eq.(i), we get
ax2+2\/§\/6x+c:0

(Vax 6| =0 x =Y

()
Given that a3,b3
2bd =a®+¢8

Ja

and c>be in Ap. Then

And log, b, log. a and log, cin GP
(log, a)2 =(log, b)(logy c)

log, c
=log, b 2
Ja xlo

a

log, X
+log,, x = —2
{ 9o log, b}

= (Iogca)3 =l=a=c
Put in eq. (i), we get
2b®=a+al=b=a

a=b=c
Also given,
a+4b+c a-8b+c
yy=—-—andd=——"—
10
And S,, =-444 (Given)

= —444= 2—20[2><a1 +19d]

0

2(a+4b+c) | [a-8b+c]
=10 +19
i 10
=10| 4a +19(—3—aﬂ
i 5
_10[ 22372 ‘57aJ —2(-37a)
a= 222 _ 6
37
Now, abc =a® [-a=b=c]
=6°=216
(a)
We have,
Where, Xq,X5,...,X1g0 are in AP with first term as 2.
100
2.
Mean ==L =200
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55.

56.

?x[2x2+99d]:20000

4+99d=400=d =4
Also, y; =i(x;—i)=i[2+(i-1)4—i |

=i[3i-2]=3i*-2i
100
ZYi
Required mean =L —
100

=ﬁr§(3i2—2i)}

i=1

B 1 | 3x100x101x201 _oy 100x101
100 6 2
= —20301 -101= —20099 =10049.5
2 2
(b)
We have,

S, =4+11+21+34+50+..+T, 0=4+7+10+13+..+(T,-T,1)-T,
T, =4+7+10+13+...n terms This from an AP with a=4,d =3
n 3 -, 5
T,==|2x4+(n-1)3|==n"+—-n

S, =XT, :%zn2 +gzn

3 n(n+1)(2n+1) +§ n(n+1)
2 6 2 2
2n(n+1)(n+3)

- 4

_n(n+1)(n+3)

- 2

6_10(529—39)

1 [29x30x32_9x10x12}

" 60 2 2
223

(b)
S, =5+8+14+23+35+50+...+a,,4 +a,

Or S, =5+8+14+23+35+...+a,_3 +4a,
0=5+[3+6+9+12+15+...to (n—1)terms | -a,,

Or a, =5+(n2_1)[2><3+(n—1—1)3]
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57.

58.

(n-1)-3n _10+3n*-3n

Ora, =5+
2 2
3n% -3n+10
ap=———
2
30 30 30
350235011051 4, 30x31x61 , 30x31+10x30
Now, Sy =Nt n-l . 6 2
$ 30 2 2
3(40)° —3x40+10
a0 = . = 2345

(@)

Sy :1+2+...+K

~

ANk, N, N[ M

22 432 +..+(n +1)2 +12 —11

{(n +1)(n+2)(2(n+1)+1) _1:|

6

+1)(n +2)(2n +3)-6
24
n(2n2+9n +13)

24
n 2 .
K(Bn +Cn+D) [given]

—~
5

(a)

We have,

12222 432 - 42 4 +(2021)° —(2022)" +(2023)° =1012m?n

= (1-2)(1+2)+(3—4)(3+4)+...+(2021—2022)(2021+2022) +(2023)* =1012m?n
= (=1)(1+2)+(-1)(3+4)+...(-1)(2021+2022) + (2023)° = 1012m?n

= (=1)(1+2+3+4...+ 2021+ 2022) +(2023)* =1012m?n
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59.

60.

(2022)(2023)

= (-1). +(2023)°

—~1012m°n
(2023)(2023-1011) =1012m?n

2023x1012 =1012m?n
m?n = 2023 = m?n = 289x 7
m2=289 and n=7

L

m? —n? =289 — 49 = 240

(c)
Let

S=5+11+19+29+41+...+ T,
S=5+11+19+29+..+ T, + T,
0=5+6+8+10+12+...—-T,

m=17 and n =7 such that gcd(m,n)=1)

(i)
(i)

[shifting one terms and subtracting Egs. (i) and (ii) we get ]

n-1
=5+T[2><6+(n—2)(2)]—Tn
= T,=5+(n-1)(n+4)
= T,=5+n"+3n-4
= T,=n%+3n+1

ST, =2n%+3%n+31
n(n+1)(2n+1) 3n(n+1)

= S,= + > +n
When n =20
Then, Sy = 20><261><41 +3>< 2(2)>< 21+20
=2870+630+20=3520
(b)
n

We have, T, =

" 1+n24n?

n

) (n2 +n+1)(n2 —n+1)

AL ]
2ln?-n+1 n?+n+1

10
Now, Syo = ZTn

1
- Z[n —n+1 n? +n+1)
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61.

62.

11(1 1 1 1 1 1

== =S|+ === |+ === |+..+
2{(1 3} (3 7) (7 13)
_1f_1]_1[u0]_ss

2] 111] 2|111) 111
(a)

. -2
Given, a, =

4n?-16n+15

~ -2

~ 4n? -6n-10n+15
-2

2n(2n-3)-5(2n-3)

. -2

" (2n-3)(2n-5)

(©)

a;+a,+..a, =

n?+3n
(n+1)(n+2)
n?43n+2-2
"~ n?43n+2

2

n? +3n+2

2z

(n+1)(n+2)

2

n(n+1)

4 = 2 B 2
" n(n+1) (n+1)(n+2)

- 2[n+2-n] _ 4
n(n+1)(n+2) n(n+1)(n+2)
1 n(n+1)(n+2) n®*+3n%+2n

oA 4 - 4

Sha=1-
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63.

64.

65.

10 1
Now, 28% —
k=12k

10 10 10
=7£Zk3+32 k® +22k}
k=1 k=1 k=1

{102 x112  3x10x11x21 2><10><11j
=7 + +

4 6 2
- 7(52 x112 +5x11x 21+10><11)

= 7x5x11(5x11+21+2)

=7x2x11x78=2x3x5x7x11x13
Which is the products of first 6 prime numbers.

(d)
17m=m+(m—-4)+(m—4x2) +..+(m—4x24)
= 17m=25m—4(1+2+...+24)

4.24.25

8m =150

(@)
41Xy g % 16* +167 — AP

K =4 4+ 457X 116" +167%
:4[4)‘ +ij+[4zx +ij
4X 42X
1
P+522 forall P>0
K min = 4%2+2=10
(b)
Given that

S, =390 and 210
as

15

Sio =§[2a+9d]=390

= 2a+9d=78 ce (1)
a9 a+9d 15
ar a+4d 7

= 7a+63d=15a+60d

= 8a=3d e (10)

On solving Egs.(i) and (ii), we get

a=3d=8

Now,
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66.

67.

15

Sis—Sg = > —[2a+ 14d]——[2a+4d]

= g[4a+38d] =5(2a+19d)
—5(6+19x8) =790

(d)
Given that

820 = 790 and SlO :145

Sy = 2—20[2a +19d] =790

= 2a+19d=79

{ S, =%[2a+(n —1)dﬂ

And S;, =145
~[2a+9d] =145

2a+9d =29
On solving Egs. (i) and (i),
a=-8,d=5

Now, S5 —Sg
:§[2a+14d]_§[2a+4d]

125[ 16+ 70]——[ 16+ 20]

=405-10=395

(b)

log, q,log.c are in AP

= 2logb=loga+logc=b%=ac

"~ log, a—log, 2D,

log, 2b— Ioge 3c,log, 3c—log, aare in AP

2b

= Ioge Ioge Ioge% are in AP

2b’

= 2log, zb log, —

(Z_bj _a %

3c 2b a

2

4b° 3¢ _ op3 _ 9763
9c2 2b

2b=3c
b? = ac

+Iog 3
2b a

0

(i)
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68.

69.

2
j =ac=9c=4a

VR

3c
2
b
c

c=9:6:4

INJ
NS o

(b)

Given progression is

20,193,181,173....(—1291)
4 2 4

4

ie 20,—7,£,7—1,....’(_£J
4 2 3 4

; 517

i.e. lastterm (t,)or I=—T

As, we know that a+(n-1)d=1
—£:20+(n—1)(—§j
4 4

= -517=80+(-3n+3)

= —600=-3n=n=200

Since, r th term from end

= (n-r+1)ththe from beginning

= 20" term from end

= (200—20+1)th term from beginning

= 20" term from end = 181 th term from beginning
Hence, t;g, =20 +(181—1)(—%j
=20-135=-115

Alternative Solution

If we consider last of given progression as first term.

i.e. a=—129£=£,then
4 4

d =common difference = %

Hence, T,y = —% +19(%) = 4%0 =-115

(d)

First progression is 4,9,14,19,....
Up to 25" term.

Second progression is 3,6,9,12,......
Up to 37" term.

Now, Ty (for first) =4+(25-1)x5
=4+120=124
And Ty, (for second)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

70.

71.

=3+(37-1)x3=3+108=111

Let d; = common difference of

1% sequence =5

d, = common difference of

2" sequence = 3

And first common difference = 15 (which is LCM of d; and d,)

Hence, common terms are 9,24,39,54,69,84,99.
Thus, total number of common terms = 7

(b)
1

f(x)= _
2+sin3X +cos 3x
Or 2—+/2 <2+Sin3x+Cos3x <2+/2

—/2 SSin3x+cos3x£«/§

or 1 < 1 < 1
242 7 2+sin3x+cos3x ~ 2-2
1 1
a= and b=——F+
2+2 2-2
1 N 1
Now, a = 2+*/§22_‘/§
2-2+2+\2 4

(4-2)x2  2x2

Ane BJ(2+1ﬁ)X(z_lﬁ)

. 1
(4-2) 2
o 1
_—=—— 2
10N
2
(a)
o0 n a
> ar" =57=_—=57
= 1-r
a=57(1-r) ()
> a’r" =9747
n=0
3
a
—— =9747 (T
3 (i)

By Egs. (i) and (ii), we get

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

72,

(57)° (@-1)*
(1—r)(1+r+r2)
By Eqgs.(i) and (ii), we get

(57 (1-1)°
(1—r)(1+r+r2)
1+r2-2r 9747 1
1+r2+r 57x57x57 19
19+19r2 —38r =1+r2 +r
18r2 —39r+18=0
6r> —9r—4r+6=0
3r(2r-3)-2(2r-3)=0
r:E,z ( r:§ rejectj

2'3 2
r=2/3=a=19
a+18r:19+18><§=31

=9747

=9747

U

ud 4l

(d)
70
T, +Tg=—
2 6 3

s 70
= ar+ar 2?

- ar(1+r4)=§

And T, Ty =49 =ar?.ar* =49
= a’r®=49=ar® . ar* =49
= a’r®=49=ar’=7

_7
= a—r—S
Put the values of a in Eq. (i),
7 4\ 70
—xM1l+r'|=—
Fxr(lert) =3

1+r* 10

: = — —3+3r* =10r?
r

= 3(r2)2 ~10r® +3=0

Let r? =t

3t —10t+3=0
— 3t2-9t—t+3=0
= 3t(t-3)-1(t-3)=0
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73.

= (t-3)(3t-1)=0=t=31/3
So, r>=3orr?=1/3

= r;ti (GP is increasing)

NE)
= r=\3

T,+Tg+Tg=ard+ar® +ar’
r3(1+ r2+r4)
=7(1+3+9)=91
(a)

According to the question,

AN

a
2
Area of first A = \/ia
2
Area of second A = ﬁ(gj = \/§a
4 \ 2 16

2
Area of third A = \/§a

Sumofarea—\/_a (1 —+—+...j

o505

Perimeter of first triangle =3a

. . 3a
Perimeter of second triangle = >

Perimeter of third triangle = %a

P=3a(1+1+1+...j
2 4

P=3a-2==6a
a=P/6
By Egs. (i) and (ii), we get
1P,
Q=—F%=—=P° =363
7% V3Q

(i)

(i)
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74,

75.

(b)
Given, a,b,c are in AP
= 2b=a+c

And (a+1),b,c+3 arein GP
= b2:(a+l)(c+3)

AM of a,b,c=8
a+b+c

=8=a+b+c=24

= 3b=24=Db=8
a+c=16 and (a+1)(c+3)=64
c=16-a

Then, (a+1)(16—-a+3)=64

= (a+1)(19-a)=64
19a—a®+19-a=64
a?-18a+45=0
(a-15)(a—3)=0
a=153;-a>10
a=15and c=1
a=15b=8,c=1
.. GMof a,b,c=(abc
Cube of GM =120

U4y

U

)1/3

(d)

Since, 2,p,q are in GP.

So, p? =2q ()

According to question,
a+6d=2 . (i)
a+7d=p N (11))
a+12d =q . (iv)

Where d = common difference subtracting Eq. (iii) from Eq.(ii),
p—2=d
Subtracting Eq. (iv) from Eq.(iii),
q—p=>5d=5(p—2)(From Eq.(v))
= q=6p-10
From Eq. (i), p* = 2(6p-10)
= p?=12p+20=0=>p=10,2
When p=10, then q=50 and d =8 and a =-46
So, GP is 2,10,50,250,1250
Now, ar* =a+(n-1)d
= 1250=-46+(n-1)8
n=163
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76.

77.

78.

(d)

We have, px?+gx—r=0

Given that p,q and r be the consecutive terms of a non-constant.
GP, then let

a
p=—,=4a,r=an

I

And given,1+
o

(i)

2
= S(EJ [from Eq.(i)]

(b)
Let AP be 3,3+d,3+2d,3+3d

So, 3+d=4a,3+2d=hb,3+3d=c

Also, ;let GPbe 3r=a—-13r> =b+13r’=c+9
On comparing, we get

3r=3+d-1
= d=3r-2 ()
And 3r? =3+2d-1
— 3r2=2d+4 ... (i)
On solving Egs. (i) and (ii), we get
r=2a=7,b=11c=15
Hence, AM of a,b and ¢

_ 7+11+15 11

3

(b)
Let first term of AP be a and common difference be d.
Given, a=1
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2" term of AP, T, =a+d=1+d
8" term of AP, Ty =a+7d=1+7d

44" term of AP,

Given, 1+d,1+7d,1+43d are in GP

(1+7d)? = (1+d)(1+43d)

=  1+49d® +14d =1+ 44d + 43d?
— 6d°-30d=0
= d =5 [given, non-constant AP]

So, Sy =2—20[2><1+(20—1)x5]

=970
79. (b

For 1% GP,
T, =b=ar?

For 2" GP,
T, =a,
T.=b=ar,

s=0=al
According to the question,
Tu=Tp

[ general term of GP = ar”‘l]
) = ai’=a-rf!
p-1
) -(3)°

= a|—| =a| —

a a
[ by Egs. (i) and (ii)]

5- P -2
4

80. (b)
ay,8,,a3,... are in GP

alzg

_33+3y
2
a; =a and r the common ratio

Eq.(i) becomes,

ar® +ard
ar =
2
2=r+r°

(i)

(i)

(i)
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81.

82.

rPr—2=0r>+2r-r—2=0

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

r=-2,1
a, za =>r=l1
r=-2

Now, Syg —S;g =aj9 +ap

=ar® +ar® =ar'® (1+r)

-(-2)°(1-2)
(b)

Let a be the first term and r be the common ratio of the GP

(a+ar+ar2+...+ar63) =7(a+ar2+...+ar62)

64 64
N a(l r ):7a(1 r )

1-r 1-r?
7

= 1=—=1+r=7
1+r

= r=6

(a)

Given, 2tan®0—5sec0=1

= 2(secze—1)—55ece—1:0
= 2sec’0-5sec0-3=0

= 2sec’0-6secO+secO-3=0
= (2secH+1)(sec6—-3)=0

secO = —% (not possible)

sec8:3:>c056:%

From graph,
2 solution in [0, 2x],
2 solution in [2m, 4x],

2 solution in [4m,6x],

And 1 solution in [67@%}.

Hence, n=13

13 k

Zz—k =S [say]
k=1
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2
1,1 2 13
PP
1.1 1 1 1 13
ST Rt E T T om
13
1.1 (1—2 ) 13
= ZS8== =
2 2( 1] 0l4
1—=
2

83.  (d)

GNHL(a+b—2®x2+(b+c—2apoﬂp+a—2b)=0

1 satisfies the equation.
aand 1 are roots of equation.
Product of roots

c+a-2b
al="——"—
a+b-2c

c+a-2b
o=——

a+b-2c
Statement |

ae(-10)
-1<a<0
_1<M<0
a+b-2c
a>b>c>0
c+a—2b+a+b-2c
< <

a+b-2c

a+b>c+c
a+b>2c
a+b-2c>0
0<2a—b—c<

a+b-2c
2a—b-c>0
2a>b+c

b+c

2
b can’t be GM between a and ¢

Statement Il o (0,1)
O<axl
c+a—-2b
< "<
a+b-2c

0 1

1
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Here, b >c and b<%C

b may be GM between a and c.
Statement | and statement |1 both are true.

(c)
Given,
1 1 1

1-(1+d) (1+d)(1+2d) " ({1+od)(1+10d)
1_(1+d)—1+(1+2d)—(1+d)+ +(1+1Od)—(1+9d)}_5
| 1-(1+d)  (1+d)(1+2d) 7 (1+9d)(1+10d) |

d
1 1 1 1 1 1
= —||1- + - +...+ —
d_( 1+dj (1+d 1+2d] (1+9d 1+10dﬂ
1
d

=

= _1—i}=5
'~ 10d
10d
= sz:SOd:S
@)
We have, m = 1 + 1 +...+;
O 1+V2 2+B 7 99 +4100
= m= J2-41 J3-2 J100 —+/99
(E2)(V2—) (V2+B)(\a—2) " (Joo+io0)(Vioo—es)
= M2 ) (5 2) (0059
=100 -y1=10-1=9
Also n=i+i+ + L
' 1.2 2.3 77 99.100
2-1 3-2 100-99

+ +..+
1. 2-3 99-100
1

- n=l--+4+=-Z= —_ =
2 2 3 99 100
1 99

= n=1-—="—"—
100 100

99

m,n 9,—

(m.n)= ( 100)
Which lies on the line 11x —100y =0
(c)

2 2 2
1x2°+2x3 +...100><(101)
122+ 2% x3+...100% x101
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87.

100

2
Z_’ir(r+l) Z(r3+2r2+r)
100 - 53

Zr r+1)
Z[g(n+1)r+26n(n+1)(2n+1) "(n+1)
B(n+1)r+2(n+1)(zn+1)

2(2n+1)

+1

2(n+1)+

n 2n+1
E(n +1)+ 3
_3n(n+1)+4(2n+1)+6
~ 3(n)(n+1)+4n+2
3n% +3n+8n+10
3n%+7n+2
3n? +11n +10 4n+8
=1+

3N +7n+2 - 3N +7n+2
Put n =100

408 4 305
= 1+ =1+ =
30702 301 301

(b)
1 2 3

= + +
1-3-12+1* 1-3-2242% 1-3.324+3°
n
T =—
n 1—3n2 +n4
n

(nz—n—l)(n2+n—1)
! R
" 2[n?-n-1 n?+n-1

z : L

| pa N =n 1 n?+n-1
1 1) (1 1) (1 1 1 1
— =S |H| ] = = | |+ =——
\-11)15) (511 89 109
_1__1_j_:§§
109 ) 109

+...10 term

NIFR, N~ NII—‘
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Section-ll
(7744)
S= (209 +220+231+....+ 495) —(231+ 319+418+341+ 451)

= 2—27>< 704-1760 =9504 -1760 = 7744

(5143)

Total 4-digit numbers

=9x10x10x10=9000

Numbers divisible by 7 are, 1001, 1008, ....., 9996
=9996=1001+(n—-1)7 =n =1286

Again, Numbers divisible by 3 are, 1002, 1005, ...... , 9999

= 9999 =1002+(m—1)3:> m=3000
Numbers which are divisible by both 7 and 3 are 1008, 1029, .....,9996 = 9996
:1008+(p—1) 21=p=429

.. Required number of 4-digit numbers which are neither multiple of 7 nor multiple of 3

=9000—(1286+3000—429) = 90003857
=5143

3)
-+ log, 2,log, (2" -5)

log, (2* —%j e AP.

= 2log, (2" ~5) = log, 2+log, (2* —gj

2 7

2% — =2| 2" ——
~ (2 -5) ( 2]
= (2 -5) =(2**-7)
= 2% 4 25_52x =¥ _7
=22 412.2"+32=0
Let 2*=t=1t*-12t+32=0
=(t-8)(t-4)=0
2*=2%or 2*=2*=x=30r2
But for x =2, (2X —5)< 0 which is not possible. .. X=3

(832)
We have,

A={1,23,...,100} (101 =10201>10101)
B={4,7,10.....,100,103,106,....}
C={2,4,6,8,......,100,102,104,106,....

Now, B-C={7,1319,25,.....,97, 103,......}
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= A(B-C)={7,1319,25,.....,97}
We can see that the elements of the set AN (B—C) form an A.P. witha=7,d=6.
. 97=7+(n-1)6=n=16.

So, Sy, = ff[7 +97]=832

(2021)
Clearly, c, =a, +b,

=a,—3+2b, =12 (Given)

=a,+2b, =15 ... (i)

And c,=a,+b,=a,—6+4b, =13 (Given)
=a,+4b, =19 ... (i)

On solving (i) and (ii), we get b, =2 and a, =11

10 10 10
Now, ch :Zak +Zbk, where
k=1
Za = (2a +(10-1)d)

:%x(22+9x( -3))

=5x(22-27)=-25

(305)
We have,

7 9 13 19 .
S_E 5—2+?+5—4+.... (i)
=31, 2.0,

5 5° 5 5
Subtracting (ii) from (i), we get

(i)

— ==t —=+—+
5 5 5 5 5
45 7 2 4 6
—:—+—2+—3+—4+
5 5 5 5 §
4—5S:Z+Sl(say) (i)
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45 2
5 5 1

1-=
5

381_5[2 N 1}
4125 50

1
8
s_7.1_

From (iii), we have, ! +-—= o1
5 0

1
8
=00, O 1605=305

404 32

(7)

We have, a, =l,a,=1and a,,, =2a,,,+a, foralln=1 ..(i)

n+l
Now, > a3“ -3 & =S(say)

=2 a8
Dividing both sides of (i) by 8", we get
a 2a a

n+2 _ =n+l n

g 8 8
6 an+2 :16an+1+a_n

8n+2 8n+1 8n

:«642 s —162 it >

—l

:>64(S—a azj 16(8——j+8
8 8 8
:64(3—%—ij=16(5—1j+s

64 8
=64S-9=16S-2+S=47S=7

472 23n -

(3)

[1 i 1 J
logigzs)| 3 3 33
1+ E'i‘ 6 _;’_2 +.eenUPLO 0

3 3 3 =1
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10.

Let 1+g+%+£+....=x
3 3 3
2 6 10 .

=S>(X-1)=—t+—=+—+.... . (

( ) 3 32 33 ()

1 2 6 10
= (X-l)==+—=+—....

3( ) 32 33 34
Subtracting (ii) from (i), we get

(i)

Sixen=24 4 L
3 3 37|, 1
3
2 2 43
=>—-(X-1)=—+=.—
3( ) 3 32
:>g(x—1):z+g
3 3 3
=>X-1=20r x=3
0, 1
3 =l F=I=1"=3
©)

Possible A.P.is 11, 16, 21, 26....... with possible last term = 9996
Also, possible G.P. is 4, 8, 16, 32...... with possible last term = 8192
Now, for common terms, we have

General term of A.P. = General term of G.P.

=11+(n-1)5=4(2"")

—=5n+6=2""
2n+1_6

=Nn=

This is only possible when, unit digit of 2"*"is 6.
ie., forn=3,7, 11. So, only 3 common terms exist

(14)

Given, i a, bare in G.P.
16

=16a°=b
Also, 116 areinA.P.:>g:1+6
ab b a
= 22:1+6 :%—1—620
16a° a 8a® a
:>i2—§—48=0 :l—l—G:O
a a a a
1 -1
a=—,—
12 4
1
Buta>0 =a=—
12
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11.

12.

(3)
Let the terms are a,ar,ar?,ar’
r‘-1) 65 )
a =— .. i
(r—lj 12 @
14 1-r*
1r 65 1| * | 65
Also, = =2 -
a 1, 18 al 1l-r| 18
r r
_ 4
is -r|.s (ii)
ar’\ 1-r 18

Dividing (i) by (ii) , we get a’r® =

N | w

Also, we have a’r® =1, i.e.,ar =1
Now, from (iii), we get

2.2\, _ 3 _3
(ar)r_2:>r >

a( j=1:> a:g
2 3

Now, third term,
2
ar’ = g(gj = 3 = (Given)
3\ 2 2

=20=3

| w

()
Given, length of side of A, =12

Length of diagonal of A, =12

Length of side of A, = 2

NA

Length of side of A, = 12
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13.

14.

15.

N R NV
2(”*1)

=n-1>7=n>8

Since, n is a natural number

.. Least value of nis 9.
(10)

9)
We have,
1

a(a+1)(o+2)....(a+20)

20
= A keN
k:0a+k

1
~ a(ot1)(a+2)...(a+20)
AO Al A2 AZO

=24 1 4 2 4 4+
a o+l oa+2 a+20

=1=A,(a+1)(a+2)....(a+20)+A, (a)(at+2).....(a+20)+

Now, Putting o =—-13 in above relation, we get

1
Pus = (-13)(-12)(-11)...(-13+12)(-13+14)...(—13+ 20)
1
EH
Similarly,
1 1

ol (-14)(-13)...(-14+13)(-14+15)...(-14+20) [14[6
And

A - 1 _ 1
® (-15)(-14)...(-15+20) |15/5
Now, 2 37 _ 7 _ 1

A, 146 14 2
A 1817 1
Ay 155 5

2 2
Value of 100 (MJ zloo(ﬁJr AlSJ

13

2 2
:100(—1+l) zloox(ﬁj =9
2 5

10
(16)
S,(X)=(2+3+6+11+18+27+......+ T, )log, x
Let S=2+3+6+11+18+27+....4 T, +T, ... (1)

+Ay (o) (a+1)...(a+19)
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16.

Also, S=2+3+6+11+18+........ +T. .. (i)

Subtracting (i) from (i1), we get
T, =2+[1+3+5+....+(n—1)terms |
o T,=2+(n-1)’
(n-1)n(2n-1)
6
Thus, S, (X) = [Zn + n (n _1)6(2n _1)] log, x

Also, S,,(x) =1093

S=>T,=2n+

= Ioga(x)(48+wj ~1093
1

= log, (x) =7 e (iii)

Also, S, (2x) =265

S E
1

= log, 2x = 3 (iv)

Subtracting (iii) from (iv), we get

1
log. 2x—log, x ==
J. 9, 4

:>Ioga2:%:>a:16

(38)
P and r are the roots of the equation,
x> —8ax+2a=0
11 .
p+r:8a,pr:2a:>B+F:4 ..... M
Also, q and s are the roots of
x* +12ax+6b=0

q+s=—12b,qs=6b:>§+%=—2 . (11)
Given that l,l,l,lare in A.P.
pqgrs
" l—1=1—1:>g:1+1:4 [Using (1)]
qaprq qrop
1 -1
=Qg==and s=—
2 4
Clearly,}—1=}—1:>gzl+1
rrq s r r g S
2 1 . ..
:>?=—2:>r=—1and ng [Using (ii)]
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17.

18.

19.

1.1 2 6 4
a b pr gs

(6993)

Let a; denotes the it set.

.. Number of elements in a; = 1
Number of elements in a; = 3
Number of elements in a3 =5

.. Number of elements in aj;

:1+(11—1).2 =21

Total number of elements in set 1 +set2 +....... + set 10
=1+3+5+....+1+(9x2) =100

.. First term of a;; =101x 3 =303

And last term of a,;;, =121x3=363

. Sum of elements of a;;

- %(303 +363) = 6993

(53)
Let the common difference of the A.P’.s having 3, 4, .....,33 terms be d,,d,,...,d,
So, d, :w:‘lgﬁ l,

199-100

d, 33el,

~199-100

d, =24.75¢1,

~199-100

d, ~19.8¢1,

Continuting in this way, we get only 3 possibilities of d i.e., 9, 11, 33.
So, required sum =9 + 11 + 33 =53

(50)
We have,

f(x)=(x—p)2—q, xeR,q>0
f(x)=0
=(x-p)’ —q=0=>x=p+.q,p—+fa
Let a, =a,a,=a+d,a,=a+2d and a, =a+3d
p_ 4a+6d :a:(p—gdj
4 2
f(a;)|=500

Now,

=|f(a,)|=500= ‘(a1 —p)’ —q‘ =500
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From (i), we have %x 4—5q —-q =500

:>%q=500:»q=625

. Absolute difference between the roots is = 2\/6 =2x25=50

20.  (16)
45,8, .. bean A.P. andz =
a
Let S= L =2 _+_3+
gzr 23
S a a, a,
S +24 34
2 22 22 2
S—§:ﬁ+az 2a1+a3 3a2 +..4
2 2 2 2
S a, 1 1 )
e Y T,
2 2 2 2
_A _&
2 1_7 2
:>S_a1+d_a2=4 (Given)
=4a,=4x4=16
21. (702)
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22,

23.

(2223)

S:3,6,9,12......... upto 78 terms and
T:5,9,13,17....... upto 59 terms are given
Two series,

ForS:3,6,9, 12,.....upto 78 term
Itisan A.P.wherea=3,d=3

S, = 3+(77><3) =234
Now, T:5,9,13,....... upto 59 terms is also an A.P. where a =5 and d = 4;
T, = 5+(58)4 =237
Now, common difference of common terms A.P. = LCM (3, 4) = 12
. Common terms = {9, 21, 33,....n terms}, where n" terms< 234 i.e., 9+(n-1)12<234

:(n—l)s%:nﬁlQ.?S:nzw

.. A.P. of common terms having 19 terms is given by, C : {9, 21, 23,.....225}
Sum of terms common to both the series is given by

C,= %{18+(18x12)} =2223

20

(% —i) = y (x? +i%—2xi)

i=1 i=1

=S, +S,-2S, 0

20 20 1 i-1
Let S, =) X/ :ZQ(ZJ
i1 i=1

1
=9 1 —12(1——40J
1-=
4
20
Szzzi2:20x21x41:2870
i=1 6
20 20 1 i-1
SS_Zx,i=Z3(—j i
i=1 i=1 2
21\ 2 3 4 20 y
=3 |=| I1=3|1l+—-+=+—=+....+— (1
il(Zj { 2 22 2 219} "
S, 1 2 3 4 19 20
323 §+?+§+§+ ..... +F+ﬁ ....(”l)
Subtract (iii) from (ii) , we get
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From (i) , we have

; 12(1 1j+2870 12(2 2%)
)2 2 2

(X —i) =
=1 20
12(1 1 +2870-12| 2— 22())
_ 2% 2?
X =
20
|X| =142
24, (12)
We have,
6 10 20 40 10240
3?+E+31+3—9+ ....... +T
6 1 2 2 210
3 +1o[311 310+39+ ....... +?]

6 1(6%-1
= 10| ——=
32 311( 6—1}

[ 2" expression is a G.P. with a = % r= 6}
3

6 2
= 312 311 (611 _1)

2><3 2x2M %3t 2

312 3l ?

2 2
_¥+2 211—?
=221=2"m ~m=1n=12
=mn=12

25. (98)
We have, 5 1— —5 ......
9'2 1’

1
3'9°27
Let, S, = (1 %j
2

:100_[;@ }
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26.

27.

100 3
2
3
100 100
=100-2 1—(Ej =98+2(gj
3 3
|S100| =98
(40)

Given, a,,a,,a,,a,,a; are in G.P.

Let common ratio is r.

a,+a,=2a,+1

=a,r+a,r’=2a,r*+1 ()

And = 3a, +a, =2a, = 3a,r+a,r’ =2a,r’
=2r*-r-3=0
=(2r-3)(r+1)=0=r=-13/2

Since a, >0 So,r=-1, rejected r :g

Put r= g in equation (i)

3 27 9
=>a|-+t——-=|=1=a =
2 8 2

So, a, +a, +2a, =a,r+a,r’ +2a,r*

L)1

= 4+9+27 =40

w| o

(41651)

1 ! 5
(n+1)
It is given that,
50
i+ [Sn+i—n—l
26 =~ n+1
50
T (nz—n)+2(i—ij
26 n+l1 n+2

1 50x51x101 50x50 (1 1)
=—+ - +2] =——
26 6 2 2 52
=41651

0
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28.

29.

30.

(27560)
We have given a, =h, =1,
a,=a,,+2,b,=a,+b, ,

n

a,=3
a,=5| b,=4
a,=7| b,=9
a;,=9| b, =16
a;, =11.. b, =n’
a, =13

15 15 15

" Da,b, = (2n-1)n* =) (2n*—n?)

n=1 n=1 n=1

n*(n +1)2 n(n+1)(2n+1)

=2 —
4 6
152(16)°
_ 5%( 6) _15><16x31:27560
2 6
(166)
10 k m
DM
o k'+k“+1 n
And n are co-prime
10
Sy & |m

=y (k2+1)2—k2 n
1o 1
jié(kz K+l k2+k+1j n
m

L] _
2{1—l+1 102+10+1} n

1 1 m

SN P L
2|7 111| n

5 M ossn=111
111 n

m+n =166

(10620)
Given, |f(n) <800 and f(n)=2n*-n-1
—-800<f(n)<800
—f(n)+800>0and f(n)-800<0
When f(n)+80020

—=2n*—n-1+800>0
=2n*—n+799>0
It is true for all n € Zbecause D < 0. When f(n)—800£ 0
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31.

32.

=2n*-n-1-800<0
—=2n*-n-801<0
=n(2n-1)<801
=n=-19,-18,....,18,19,20

s f(n)= i 2n*—n-1

nesS n=-19

=4[12+22+ ...... +192]+2><202—20—4o

_ Ax19x20%39  a00_60 210620

(120)
Then n'"term of the sequence can be represented as

1422 -3+ &4+ (2n)
" n(4n+3)
2(2°+ 4 +6%+...+(2n)°) - (£ +2°+3°+...+ (2n)°)
n(4n+3)

24[n<n+1>

n(4n2+3)j -n*(2n +1)2

4n*(n +1)2—n2(2n +1)2
n(4n+3)
n2(4n2+8n+4—4n2—4n —1)
n(4n+3)
2
_n (4n +3):n
n(4n+3)
15 15
=371, =3n-= 15;16 ~120
n=1

n=1

(286)
otk
234 345 7 100.101.102 101
4-2 5-3 102 -100 2k
—_—t—+..... +—=—
234 345 100.101.102 101
1 1 1 1 1 1 2k
> —"——+t————=+....+ - = —
23 34 34 45 100.101 101.102 101
1 1 2k
=t =—
6 101.102 101
6 102
:>17X2k=17><101—£
6 102
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1717 1 1716
6 6 6
= 34k = 286

(1100)
10 10
A=>">"min(i,j),
o 0

B:Z_lljz_l:max(i,j),

CA+B=Y > (i+]) 210|+55)

i=1 j=1

=10x55+55x10=1100

(276)
1 2 3 4

e ——t—
5 65 325 1025
r
=t =——
4r° +1
r
(2% +1) —(2ry’

1 4r
=t =—x

C 4 (2r2+1—2r)2—(2r2+1+2r)

=1t =

_1{ L 1]
41 2r2+1-2r 2r*+1+72r
1 1
=> >t =
z Z[Zr +1-2r 2r2+1+2rj

ARG

1 220 5 m

4 221 221 n
M+n=55+221=276

(9525)
The sum of all those term, of the arithmetic progression 3,8,13,...373, which one not divisible by 3 is

=(3+8+13+18+...+373) —(3+18+33...+363)

D 373)_2_25(3 +363)

_ 15,376 -2 366
2 2

=75x188-25x183
=14100-4575=9525
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36.

37.

(321)

We have

$,:3,7,1115,...,399

S,:2,5,811,...,359
$;:2,7,12,17,....,197

The common terms in the three AP’s are

47,107,167.
Required sum =47+107+167 =321

(514)
Numbers which are divisible by:
Are 100,102,104,....,998

a, =a+(n-1)d
= 998:100+(n—1)2
= n=450

Numbers which are divisible by 3 are
102, 105, 108, ..., 999

a, =a+(n-1)d
= 999:102+(n—1)><3:>n=300
Numbers which are divisible by 7 are
105,112,...... 994
994:105+(n—1)7:889
= n=127+1=128

Numbers which are divisible by 2 and 3
Are 102,108,114,...996

a, =a+(n-1)d
= 996=102+(n-1)x6
= n=150

Numbers which are divisible by 2 and 7
Are 112, 126, 140,....,994

a, =a+(n-1)d

= 994:112+(n—1)14:>n =64

Numbers which ar e divisible by 3 and 7 are 105,126,147,
a, =a+(n-1)d

= 187=105+(n—1)21

= n=43

Numbers which are divisible by 2,3,7
Are 126,168,....,966

a, =a+(n-1)d
= 966:126+(n—1)42
= n=21
Now, let

A : Numbers which are divisible by 2
B : Numbers which are divisible by 3

987
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38.

39.

C : Numbers which are divisible by 7

‘ \ (@00)
(450) A| f' \ JB

(128)C
Total required number
=257+129+128=514

(754)
We have, a; =8,a,,a3,....,a, are in AP.

= 22x8+(4-1)d] =50

= d=3
Again, sum of last four term =170
= n=14
Middle terms are a;and ag.
Required product =a; xag
=(a+6d)(a+7d)
=26x29=754

(8)

Given,

a5 =2a; and aj; =18

Now, ag = 2a;

= a+4d=2(a+6d)
= a+4d=2a+12d

= a=-8d ()

And a;; =18=4a+10d =18 . (i)

From Eqgs. (i) and (ii), we get

a=—72,d=9

Now 12[ ! + ! +.+ ! J
 (Wao +an au 4 a1z +4/ag

:12[\/@_\/334_\/@_@ \/; \/a?]
a1 —a1p a1 —a —ap7
| |

=12[M;ﬂ+@;@ \/? Jar
- (Jaus o)
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40.

41.

- %(Ja +17d —a+9d)

_ %[\/—72 13572481 |

(495)
A, A, Ag arein AP

Al=AA, =A+1LA;=A+2,
Common difference =d
a = 7thterm of A =A+6d

b =9thtermof A, =A+1+8d
c=17thterm of A;=A+2+16d
a 7
2b 17 11+70=0

c 17 1

A+6d 7 1
= [2(A+1+8d) 17 1+70=0
A+2+16d 17 1

are in AP

X |
a1

<1~
N |~

U
< N

+

X | =
N | —

2
x,<2y,z arein GP:>(2\/§y) =Xz
= 2y’=xz

XY +YZ +ZX = —=XyZ

S

1 1 1 3
=> T4+ -=—

z x y 2

From Eqgs. (i) (iii),
z+£=i:>y=\/§

y v 2

From Eq.(ii),
2(\/5)2 =XZ=>Xz=4

From Eq.(iii),
1,11 3 _x+2_p5
Z X 2 \/5 Xz

= X+z=42 [ xz=4]

(i)

(i)

(iii)

(iv)

Website: www.iitianspace.com

| online.digitalpace.in


http://www.iitianspace.com/

42.

43.

3(x+y+z)2 =3(4J§+J§)2

= 3x50 =150
(400)

(20)19
— k(20

2 19
= (20" 1+2(Ej+3(£j +...+2o(£) = k(20)"
20) "\ 20 20
19
= k:1+2(£j+3(£j+...+20(§) ()
20) "\ 20 20
2 3 20
Now, k 21 =(£ +2 21 +3 21 +...+20(2)
20) (20)" (20 20 20

From Eq.(i). Eq.(ii), we get
2 19 20
k(jj=1+£+(£j +... +(£j —ZO(EJ
20 20 (20 20 20

20
1(”) 1
o[ 20 2ol 2L 20
- N — A — -
I

20

20 20
= kK - =20 20 -20 Ej
20 20 20
20 20
= 20(é) —ZO—ZO(éj
20 20

K(_—lj =-20= K =400
20

+2(21)(20)"® +3(21)*(20)"" +...+20(21)"
)19

)

We know that kth term of GP of

a =at

by =byrk? [-+{a} and{by } in GP |

Given that ¢, =a, +b,
= C223.2+b2
= S=af+hn
5 .
= f[+h=— N (
1t =7 (i)

= % = alrlz + blrzz

(i)
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44,

2, .2 .
= I+ == o (i
1t = e (i)

From Eq. (i) squaring both sides,
We get

2 2 25 3

S+ +200h =—=nlh ==

1T el == =g

2
Now, 1, —r, :\/(r1+r2) —4nr,

,25 3 1
= E—E—Z (III)
From Egs. (i) and (iii), we get

r1=Z

2
And 1, = 1 but, here 1, > 1,

But, we need as per question, 1, <r,, so lets assume
1

2 3
rl:Z:E and I’lzz

5
NOW, a6 = 4[%) :>12a6 :g

3
And b4 :4(%j :>8b4 :2—27

So, 12a5+8b, =15 and D C, = > (ay +by)
k=1 k=1
& b
1-n 1-n
=;%%—i§=M
1-= 1-2
2 4
So, > ¢, —(12a5+8b,)=24-15=9
k=1

(60)
We have, a;,a,,as,... an increasing GP positive numbers.

Let common ration ‘r’.
Given that a,-ag =9

2
= a1r3-a1r5:9:>(a1r4) =9

= ar*=3 ()
Now, ajag +a,a4ag +(as5+a7)

2
= a,-ar :9:(a1r4) =9
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45.

46.

= art=3
Now, a;aq +a,a4ag +(as +ay )

—a,-ar +(a1r)(a1r3)(alr8)+(24)
= (alr4)2 +(a1r4)3 +24

=32 4+334+24 [From Eq.(1)]
=60

©)

If a and b are positive numbers and a, b,% are in GP.

So, b? _a L or a=18b2
18
1 ]
,10,5 are in AP.

1

a
S0, 2(10)==+=
0, 2(10)=—+4

= 20=ﬂ or a+b=20ab
ab

From Eq.(i), we get
18b% +b = 20(18b% )b

Or 360b° —18b° -b =0
b(12b-1)(30b+1)=0

(i)

(i)

b=0 or b=i or b:—i
12 30
b=i, as b>0 :>a:1
12 8
1 1
Now, 16a+12b=16| = |+12| —
8 12
Or 16a+12b=3
(12)
Let a = first of GP Common ratio of GP :%, meN
[Given]
Also, T, =500 [Given]
= 2 =500 [Using Eq. (i)]
m

Since, S, -S4 =ar" !

Given, Sg >Sg+1 and S; —S; <%

(i)

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

47.

48.

49.

= Sg—Ss>1and i<% [Using Eq. (ii)]

me
= ar° >1 and 1? 1
m 2
= @>1 and m® >1000
m
— m? <500 ... (i)
And m® >10° o (iv)

From Egs. (iii) and (iv), we get
m=11,12,13,...,22 becausem € N
Hence, number of possible values of m is 12.

(7)

(1_1J+(L_L+ 1 j+[i_i+i_ij+
2 3) \22 2.3 32) (8 22.3 .32 33
_(_1+i_i+ j
3t @
1 1 1 1 1 1
+—(1——+—+...j+—(1——+—+...)+...

—(_l+i_i+ j+(1+i+ j (l_l+i+ j+
(825)

o, [+ V2] [T .+ [+20]
:1201(2n +1)-n
= Ir12212n2 +nz_ln

10x11x 21+10><11
6 2

_ 10><11{42 l}

2 3

5x11x15
=75x11=825

=2x

(1310)
2.22-3%42.42-5242.62-7%+
upto 20 terms

—2.22-3242.42 52 +2.62 72 +...+2.(20)" - (21)°
~3(22+42+6% ...+ (20)7 ) ~(22 + 8 +..+ (21

=344 2% 4.+ (20 ) (2243 .. (22)7)
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50.

=12{1o(10+1y(20+1X}_{21(21+1y(42+1)_1}

6 6
=2(10-11-21)—(7x11x43-1)
=2(2310)—(3310)
= 46203310 =1310

2)
Given, sum of series,
1+£+E+E+£+... is 10
k k* k¥ k*
Vk e N
Now, 10=1+ 4 +E+E+... ()
8 k¥ Kkt
k+—
K2

Multiply the above equation by % and shift it to right.
10 1 4 8 13

e — L, ii
k k k¥ k¥ K o
Now, Eq.(i) —Eq.(ii),
10-20
k
_+F+i+i+£+j (iii)
kK k2 K kK 7 -
3 4 5 6
S=—+—+—+—+ o (A
k k2 kK Kk ®
S 3 4 5
Then, === +—+—= B
k k¥ kK Kk* ®)

From Eq. (A) — Eq. (B),

S—§—§+(i+i+i+ j
k k (kK K k' 7

Now, from Eq. (iii),
10—39=1+-3k_i
< (k-1
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(k-1)10 _,  3k-2
K (k-1)°

(3k—-2)k

(k-1)°

= (9k-10)(k-1)’ =(3k-2)k

= (9k3-28k? +29k —10 =3k? — 2k

— 9k3-31k%+31k=10=0
Use hit and trial method,
k=19-31+31-10=-1
k=2;72-214+62-10=0

= 10(k-1)=k+

Thus, k=2
(2175)
We have,

108 107 2 1 .
52109+?+5—2+...+51T+51W (l)
S 109 108 107 2 1 ..
—= + (i)

5= T + = +"'+51W+51W
Subtract Eq. (ii) from Eq. (i),

45 1 1 1 1
?109[55—5—5_}

This from a GP with r = é

_q109-1, 1,1
4 4 5109

11 1

5 1

1
= 1652175+ g
—54
165—(25) " =2175

(16)
We haven a;,a,,2,a3,a, be an arithmetic-geometric progression.
Let d be the common difference of the corresponding arithmetic progression
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53.

54,

%,2—;",2,2(2+d),4(2+2d)

Ne the arithmetic —geometric progression

2-2 +ﬂ+2+2(2+d)+4(2+2d)=£
4 2 2

= 1-d+2-d+4+8+4d+16+16d=49

d=1

a, =(2+2d)=4(2+2)=16

(6952)
Let

S=12-2.3213.52_4.725.92 . +15.29

:1+é[(2r +1)(4r+1)2 —2r(4r —1)2}

7
—1+ Z(48r2 +8r +1)
r=1

7 7 7
:1+48Zr2 +8>r+>1
)

r=1 r=1

=1+48r(7(7+125(14+1)J+8(7(7+1)]+7

2

=14+8x7x8x15+4x7x8+7
= 6952
Alternate solution

Let (112 +35+..15.(29)7 ) (287 + 4.7 +..14.(27)F

7

(2n-1)(4n-3)° =3 (2n)(4n-1)*

n=1

I
AL

>
|
=

7
3 aan2 o) 3 gn2
(32n 64n2 + 42n 9) 2n221(16n 8n +n)

2
32| B3] g BT +42(@ -72
2 6 2
2
P 16(7x8j _8(7x8><15j+(7><8j
2 6 2

—{32x(36)" ~64x204-+ 42x 36 - 72| ~2{16.x(28)" ~8(140) + 28} = 6952

=]
LN

I
T M

/_J%\

(26)
= n*((2n)!)+(2n-1)(n!)
% ()

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

55.

v 1 +°° 3 +°° 1 +oo 1 &
_n;(n—s)! n;z(n—Z)! 2 1)! nzzl(n—l)! 2

nzl(n_

1 1) 1 1
=e+3e+e+—-|e——|—=|e+—
oe-e)alend

:5e—1ae+9+c, where a,b,ceZ
e e

On comparing; a=5b=-1
a®—b+c=25-(-1)+0=26

(461)
Let a; =b; =1 and
a, =a,4+(n-1),
b,=b,4+a,4,Vn=2
a=a+l=a,—-a; =1
az—a, =2
b, —by=a,
a4 —a3=3
by —b, =a,

a,—a,1=n-1,

bn _bn—l =apn1

Adding,

a,—a; =1+2+..+(n-1)
Adding,
b,-b=a;+a,+..+a,4

n(n-1) . _ n?—n+2

= a,=

2 2
n-1,2
Ke-K+2
= by-by =) =——=
K=1
bn_bl

:%£§K2—2K+2§l)
_1{(”—1)n(2” -1) _n(n-1) 2(n _1)}

2 6 2
= bn=i(2n3—6n2+16n—12)+1
12
10 b
Now, S=> -1
2n
n=1

1
n=0(2n)!
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56.

57,

10 1/12(2n3 —6n2 +16n —12)+1

n=1 2n
=3.761

8
n
And T= ZF =3.921
n=1
27 (25-T)=2"(2x3.761-3.921)
= 461

(5)

We have,
1BP+284+33 . nterrms 9

1.3+25+3.7+.nterms 5

2]

= —-— = —
n

S (n(2n+1)

n=1

n

Zn:(n(Zn +1)) = Z(an + n)

n=1 n=1

:2n(n +1)(2n +l)+ n(n+1)
6 2
_n(n+1) 4n+2+3
2 ( 3 j
From Eq.(i),
nz(n+1)2
n(n+1)44n+5
5
= (5n+6)(3n-15)=
(5n+6)(3n-15)
-6

n=—,n=5
5

n=>5

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

o] ©o

_9
5

0
0

(1010)

(i)
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58.

59.

2022 9
Now, > f(A+k)<(2022)
k=1
2022
= > (r+k)<(2022)
k=1
= (A+A+A+..421)

2022x 2023

= 2022h+ (2022

= 7»<2022—¥

= k<%—10105

Largest natural number of A is 1010.

(1505)

14 17

23 26 29
2,5, 11,20, ...

2 —_—
General term = w

~ 3x100-3x10+4

d=3
10
So, sum =?[2><137+9x3]

=5(274+27)=1505

(103)
1
2 3
4 5 §
kik+1)/2— kth Row
For 5310
k(k+1)

<5310 = k(k +1) <10620

For k =102 (maximum value of k

+(1+2+3+...+2022) < (2022)° (2022 terms)
—— X
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60.

61.

62.

k(k+1)<10620

That means, 5310 will contain in next row.
So, required row =102+1=103

(910)
A =af —aj+aj —azaz,_y —aj
:(—d)(a1+a2 +....+a2k)

2k
(—d)(7j(2al+(2k—1)d)
= A3=(—3d)(2a1+5d)=—153
= (d)(2a1+5d)=51

Also, Ag =(-5d)(2a, +9d) =435 =(d)(2a, +9d) =87

From Egs. (i) and (ii), we get
4d* =36 =d+3
3(2a1 +9d):87:>2a1+9d=29

= 28,=29-27=2=a,=1
a7 —A; =(a=16d)—(-7d)(2+13d)
:(1+16><3)—(—7x3)(2+13x3)
=49+7x3(2+39)
=49+21x41=910

(6699)
Ist AP=3,7,11,...,403
= dl = 4

lind AP = 2,5,8,...,404 > d2 =3
Common difference of common AP
= D= LCM(dl,dz):>12

First common term = a =11
Common AP =1123,..,T, T, <403

= 11+(n-1)12<403
= (n—l)s%: n-1<3266

= n<33.66=>n=33
Sum of common terms

33
3:?[2.11+(33—1)12]

S=6699

(96)
_sin*0+3cos? 0
sin 6+ cos? 0

£(0)

(i)
(i)
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_sin*0+cos® 6 +2cos’ 6
~ sin*0+cos?0
2c0s2 0
sin® 0+ cos? 0
2c0s? 0
1+cos* 0 —2cos? 0+ cos? 0
2c0s2 0

1+cos*0—cos? 0
2

=1+

=1+

=1+

=1+

+cos20-1

cos?
[divide and multiply by cos? 0]
Let g(0) = 2

; +c0s?0-1
cos“ 0

Maximum of g(6)=>when denominator is minimum and

Minimum of{ +cosze—l}=1

cos? 0

So, maximum of g(6)=2

Similarly, maximum of g(6) = 2 0
o0

So, range of

f(06)=1+g(8)=[0+1,2+1]= }?
a f

Required sum of GP,

s - a_ _ 64 _64><3=

1-r [1_1) 2
3

(1011)

96

1 1 1 1 1 1 1 1
——t—— 4.+ | —t——+——+..— =
o+l a+2 a+1012 1 4.3 65 2024-2023) 2024
11 11 1 1 1
el e R - =
1 2 3 4 2023 2024 2024

11 1 1 1 1 1 1
St — | —— -2 =+ =+ =
2 3 2023) 2024 (2 4 2022 j} 2024

2
1 1 1
= | —+——+...+
a+l a+2 o +1012
1 1 1
= +... -9 1+
(a+1_a+2 oc+1012j {(

1 1 1 (11 1 1 11 1 1
+ .ot —| =ttt —— [+ — 2| =ttt —— |=——
o+l o+2 1012 (1 2 2023] 2024 (2 4 2022) 2024
1 1 1 1 1 1
- —+ +...+... = + +...
o+l o+2 o+1012 1012 1013 2023
o =1011
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64.

65.

66.

(5)

n
o= Z(4r2 + 2r+l)-n C,
r=0

n n n
=>4r>."C +>2r"C,+>."C,
=0 r=0 r=0
=4n(n+1)x2"242n. 2"t 4 2"
=2" [n(n +1)+n +1:|
2" (n+1)*

n nCr]+ 1 _2n+1_1 1 _2n+1

And B= = + —
B (gnﬂ n+1 n+1 n+l n+1

So, 20
p
2n+1 n+1 2 3
:Z(Tl)x(n+l)=(n+l)
According to the question,
140 <(n+1)° <281

So, n+1=6=>n=5

(3660

S(X) = (1+X)+2(1+X)* +3(1+x)° +...+60(1+X)
(1+%)S(X) = (1+x)* +2(1+x)* +...+59 (1+x)* +60(1+x)*
Put x =60

(60)° S(60) = (60)* x (61)°* +61—(61)°>" = (61x59)(61)* +61

;. a=61x59 and b=61
So, a+b=23660

(6)

T, =3T,,+6";r=234..,n

T, =3T,+6% =3.6+67 .o (D)
Ty =3T,+6°=3(3-6+6°+6°)

60

=32.6+3-62+6° ... (i)
= T.=3"1.6+32.6%+..+6

= T :3r_1.6[1+2+22 +...+2r_1]

Tr _ 6.3r—1.1' (l—Zr)

(-1)

Tr = 6§r (Zr —1)
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67.

T, =2(6"-3')=s, =23(6' -3

= S, :E(e“ —1)—2(3” —1)}

S, =2

12(6" -1)-15(3" -1

=§[4-64—5-3“+
5

10

1]

nZ-12n+39=3

= n=6

(76)
2

X X
S=1+—+—+
23 18

Put X _ t, where

N

t t? 3

t4
S=1+—+—+—+—+... =1(1——

2 6 12

2 .3 2
S= 1+t+t—+t—+... Lt
2 3 2 3

2 43
S= t+t—+t—+..
2 3

o ol

V342

2( V2 Jm

NN

x> x4

—F=+—+..0
363 180

x=3-+2

20

1
2

ol

] —1[t+ﬁ+ﬁ+..)+
2 2 3

S= 2—Iog(1—t)(1—%)
:2+G—1jlog(l—t)

Ne
(%

:2+\/§(\/§+\/§)|og(§jﬂz

:2+(\/6+2jlog

2

=2+ \/§+1 ing
2 3

2

3

"~ a=2b=3=11a+18b=76

N

|

11

2 3

Jt2+(%—%jt3+...

Website: www.iitianspace.com |

online.digitalpace.in


http://www.iitianspace.com/

68.

69.

(©)
AP=3711,..

Sk :g[6+(k—1)4]
=k(3+2k-2)
k(2k+1)=2k? +k

n
= 'S =22k%+3k
k=1

= Z{g(n +1)(2n +1)}+%(n +1)
=n(n +1){2n3+1+ﬂ

(4n+5)

>

40<4n+5<42
35<4n <37

35 37
—<N<—
4 4
n=9

(353)
We have ,

a=12+42+82+13%+... upto 10
10
p=>n
n=1
Let S=1+4+8+13+..+1,
S=1+4+8+13...t, 4 +t,
= t,=1+[3+4+5+..(n—1)term|
n-1
t, =1+——(6 -2)1
=ty =l+— (6+(n-2)1)
= t, =1+@(n+4)

(n-1)(n+4)+2
2
n?43n-4+2 n?+3n-2
- 2 2

2
10 (.2 _
azz(n +3n 2]
n=1 2
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70.

10 5 10

4= (n*+3n-2) = (n*+9n”+4+6n°~12n—-4n?)

n=1 n=1
10
ha—B = Z(6n3 +n%-12n +4)
n=1

10 10 10 10
=6> n°+> n*-12>n+4>1
n=1 n=1 n=1 n=l

2
10(11
:6{ ( )} , 10x11x21x5 10x11 o

-12x
2 6

= 55(330+35-12)+40=55x353+40
k =353

9)

Given,

8=3+%(3+p)+4—12(3+2p)+4—13(3+3p)+ 0

an

1
4(4]
g 3,4,0.06_, 16p_
1349 36

[as we know, sum of infinite terms of AGP = %+
—-r

Website: www.iitianspace.com |

online.digitalpace.in


http://www.iitianspace.com/

T e

1. (c)

a3
S= Ioga+|ogF+...n terms

=S=(1+2+3+.n terms)loga—(1+2+3+..n—1terms)logb

n (n2+1) loga— n(n-1)

S= ——=logh
= 5 g

n> a n
—=S=—Ilog—+—logab.
2 9p T

2. (©
First term = a, second term = b, last term = c.
Common difference, d=b—a=c=a+(n-1)(b—a)
Hence n = bJI)c——aZa. Now sum of n terms will be
B a+c(b+c—2aj
"2 b-a )

S

3. (b)
(=a+(n-Dd=d="2 Ao s="(a+ )= n==.
n-1 2 a+/(
(-a . (*—a?
25 T 2s—(-a
a+/(

Hence d =

4. (b)
2d=2z-x, also 2y =z +x = 4y? =(z—x)2 +4zx
Hence 4y® =4d® +4zx i.e. d* =y —zx

5. (b)
p 2a
Sp =§{2a+(p_1)d} =0=d :_E

Now sum of next g term =S, S,

:pqu{2a+(p+q—1)d}

= Now Sum of next g term :pLZq{Za—(pH—l)

2a }:—(erQ)q .

p-1 p-1

6. (@)

n(n+1
Total number of terms by the end of n™ group =1+2+3+...+n= ( )
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10.

n(n +1)[n(n +1)+1J

2

Sum of all the terms till n™ group =

2
n(n—l)[n(n—l)ﬂ]

. th 2 2
Sum of all the terms till (n—1)" group = >

n(n+1)[n(n+l)+1] n(n—l)[n(n—l)ﬂ}
Sum of n™ group = 2 2 __ 2 2

group > >
n(n2+1)

= Sum of n™ group =

()

Let the numbers be a—3d,a—d,a+d,a+3d.
Asgiven a—3d+a-d+a+d+a+3d=48=a=12

a’-9d*> 27 144-9d* 27
— G > =—=>0=1%2
a“—d 35 144-d 35

Hence the numbers are 6, 10, 14, 18.

(@)

2 2 2
S:(x+1j +[x2+i2j +[x3+i3) +...+10 terms
X X X

=S=(X"+x"+x°+..+10 terms)+(i2+i+i6+...+10termsj+20
x* x'x

4
2(,20 1(1 1)
X (x? =1) 2|~ 20 20 22
Or S= ( )+X X7 1 20ie 5= | X4, 0.
x% -1 1 x> -1 x%
I~

Also

(d)
S:\/&(1+\/B+b+b\/5+...ooterms)+x(1+ y+y+y y+...ooterms)
S= Jax + X :

1-Jb 1-y

=

(b)

1
a+ar+ar’ =Saxarxar’=P&=+—+—=R.

a+r+r?
ar?

:>a(1+r+r2)=S,a3a3:P&

(1+ r+ r2)3

a3r6

= P?R%x or PZRS:a‘°’(1+r+r2)S:S3

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

11.

12.

13.

14.

15.

16.

(©)
s-1

S=1+r+r*+...00 terms = %:w:—.
—r

Also 1+r? +r* +..00 terms =

1-r?
2 2
Hence 1412 +1* +..00 terms =— > > i.e. S
§*—(S-1) 25-1

(b)
: 2 a
As given X =a+ar+ar® +....0o terms = T
—r
2
and y=a’*+a’r* +a’r' +..0 terms —
—r
2
X -
=>r== y.
X +y
(b)

0.7+0.77+0.777+...= g(O.9+ 0.99.+ 0.999+...)

ool Lo ) T L)
9 10 102 10 81 10

(a) 2
f(2n)=>r*=f(2n)=>(2r-1)" +> (2r)’

r=1 r=1 r=1

S f(2n)=)(2r-1) +16x D¢
r=1 r=1

=f(2n)= Z(Zr—l)4 +16f (n)

r=1

—f(2n)-16f (n)= > (2r-1)°

r=1

(@)

For roots to be real q* >4pr. Butasp, g, rare in A.P. hence q = %

2
Thus (p+r)° >16pr or p? —14pr+r2 20:{9—7j >48
r

=P 7> 443. similarly ‘%—7 >43 .
r
(b)
1/2
log, .., 2,109, 4,1are in H.P. hence log, (5.2X +1),Iogz(21*X +1) Jlog, 2are in A.P.

= (52" +1),(2* +1) 2 are in G.P.
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17.

18.

19.

20.

= 2 +1:(5.2X +1)><2 or 2£X+1:10.2X +2

:>10(2X)2+2X—2=o

= 2" = 4
5)
Hence x is a negative real number.
(@)
kx
5. o 12a+(k<=1d} g kioa—d+ked)

S, X s, {2a—d+xd}
—d+
x 2{2a+(x 1)d} x

Clearly if 2a=d, then SS =k’ i.e. independent of x.

(d)
p, g, r are in H.P. hence q is H.M. of p &r. Also \/pr is G.M. of p &.

Now H.M. < G.M. =q<.fpr or g* <pr.
As discriminant is 4(q2 — pr) hence roots must be imaginary.

Sy =Sy =(")S,:S50 =S, =r”(r"—2)Sn,Ssn—Sn =r"(r"-1)s,

(€))
1 1.3 1.35 1.3.5.7
S=—+ + + +...00 terms
24 246 246.8 2.4.6.8.10
1.(4-3) 1.3.(6-5) 1.35.(8-7) 1.35.7.(10-9
S= ( )+ ( )+ ( )—|- ( )—I—...ootel‘mS
2.4 2.4.6 2.4.6.8 2.4.6.8.10
1 13 1.3 135 135 1357 1357 1.3.5.7.9
= _= 4" +...00 terms

2 24 24 246 246 2468 2468 2.4.6.8.10
1

S=—.
2
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21.

22.

23.

24,

25.

22 ¥ 4 5 6 3 3 7 9
S=1"-"— 4+ —— 4. . ooterms °g=1-24>_ ‘" 2

5o 5 58 1 5+52 53+54 ...00 terms
1 1?22 3F 4 6 3 3 7 9
=S= 4= _ ooterms —S= ——— 4+ ———+...
5 5 52 5 5t " 258 c e E g oo terms
6 3 3 7 9 36 1 1 1 1
—S=1-—+———+——...0 terms —S8=1-2| =——4+=—-=
5 ster m e 258 1 2(5 52+53 54+...ootermsj
Hence S=—
(b)

According to Cauchy — Schwarz inequality
(xl2 + X2+ X, +...+xn42)(x22 +X5+X,° +...+x32) > (XX, + X, Xg + XX, + .o XX, )
Hence as given in question

2 2 2 2 2 2 2 2
(X2 437 4% et X7 ) (7 X7 X7 X7 ) = (XX + XX + XXy e X4 X,)
Now in Cauchy — Schwarz inequality equality occurs when

ﬁ:&:&:...h. Hence numbers are in G.P.
X, X3 X, X,
(b)
Sn:1+§+§+...2n_138n=2—1+2—1+2—l+...+2—1

2 n n
=S, =2n- 1+£+£+...E orS,=2n-H,.

2 3 n

(©

4x? +9y? +167° =6xy —12yz —8zx =0

= 8x? +18y* +32x* —12xy —34yz —162x =0

= (2x-3y)’ +(3y—4z)" (3y—4z)" +(4z-2x)" =0
y z
43

= 2X=3y=4z or %:

Hence x, y, z are in H.P.

(©)

a, =1+10+10*+..+10" " = a, = 107 -1

9

10224 _1
Now a,,, = —5 Observe that 271x369=10° -1

((105 ) —1)104 +10° -1

9
Now remainder when 1111 is divided by 27 is 27.

271n
or

Rewrite a,,, as +1111
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26.

217.

28.

(c)
1 Tlcosxl
1+ |cos x| + |cos x|2 foooterms= — = — gtlox _ g3
1—|cos x|
3
Or 2519 — 26 hence cosx = +

2n

1

2
T

'373

Now in (-m,7), x =——,—

()

Let b=ar,c=ar’+d=ar?, then

(a—c)’ +(b+c) +(b—d)’ —(a—d)’ = (a—arz)2 +(ar—ar2)2 +(ar—ar3)2 —(a—ar‘°’)2
=a?(1-r) (L+r)" +a%? (1-r) +a’r? (1-r)’ (1+r)" -4’ (1+ r+ r2)2
=a’ (1—r)2 (1+ r)2 (1+ rz)—a2 (1—r)2 (1+ rz)(1+ r)2 =0.

S=1+(1+x)+(1+x+x2)+(1+x+x2x3)+...n terms

2,1,1—,... is an H.P. hence l,ﬂ, ..... will be an A.P. with d :i
4 9 2 7 14

6™ term =1+5><i i.e. 9.
2 14 7

Hence 6" term of the given series will be % .

(d)
A.M. of n A.M.s between a & b is single A.M. between a & b, hence
Sum of n A.M.s between a & b, S = nA.

S
=" =n.
A
(b)
x2+y? o,
2b=a+c,x*=ab,y’=bc= 5 =b?.
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(b)

Let the roots be X, & X,, then X, +X, =2A&X, +X, = G?.
Required equation is x* —2Ax+G?* =0.

(©)
P =2ba = (p+a)’ =16pq

&

2
:[gj —14(%}1:0. Hence g:7+2J1_2. Now 7+2v12 =(2+3) = ?

&

(a)
G.M. of roots of x*>—2ax+b*=0, \/b_2:|b|

_ sum of roots .

Now for x> —2bx+a?=0,b e. AM.

(b)
3
a+b+c:3A,abc=G3&:j)"jl—bc=H:ab+bc+ca=3G
ab+bc+ca

3
Now required equation is x° —3Ax> +(%]X—G3 =0.

gi)ven t,=(2n-1)(2n+1)(2n+3). Let T, =(2n-1)(2n+1)(2n+3)(2n+5)

T, =(2n=3)(2n-1)(2n+1)(2n+3).
Now T —T, , =8t

S”Zn:tf :%Xi(Tr _Tr:1)
r=1 r=1
Hence S, =12 1ojes = (2n-1)(2n +1)(2;1 +3)(2n+5)+15

(@)

S=1>+22 +3x® +4*X* +...c0 terms
XS= 1°Xx+2%x%+3%C% +...00 terms
(1—x)S:1+3x+5x2 +7x3 +...00 terms

X(1-X)S= x+3x*+5x"+...00 terms

(1—x)28:1+2(x+x2 +x3 +...00 terms)
1 2X

(@
S=1—§+E+Z+...oo terms
2 4 8
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40.

41.

42.

43.

44,

45.

lS=1—§+—...ooterms
2 2 4
ES:1— (1—%+%—i4+...ootermsj
2 2 20 22 2
:>S:z
9
(c)

S=1+3+7+15+...n terms
=S5=2-1+4-1+8-1+16-1+...

=S=(2+4+8+16+...n terms)—n
—=8=2"1_2_n.

(d)

a,b,c,d arein AP. = a b c d

abcd "abed "abed abed

are in A.P.

will also be in A.P.

1 1 1 1

--e- l 1 1
I bcd acd abd abc
—> bced, acd,abd, abc are in H.P.

()

Roots are equal therefore Discrminant = 0.
(c—a)’ =4(b—c)(a—b)=>a®+4b? +c> —4ab—4bc +2ax =0.

:>(a+c+2b)2:0

=a+c=2b.
() . o
Clearly the given expression is in form of sum of a G.P.
(©)
1 1 1
X = Y= 2=
l-a a-b l-c

Now a, b, c are in A.P. hence 1-a,1—b,1—cwill also be in A.P.
Hence x = ! Y= ! ,Z ! will be in H.P.

l-a 1-b 1-c
(b)

(a®+b*)x* —2ab(a+c)x+(b*+x*)=0=(ax—b)’ +(bx—c)’ =0

Hence E = Ea = X. Therefore a, b, c are in G.P.
a
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B o e

1. (a, ¢

b 2ac
a+c

‘*b=1+mof a,b,c
Now, discriminate =4(b2 —ac)<0

a+ms(4m:\/£)

Thus non-real roots

b
sum = —— =real
a

2. (b, d)
(a®+b?+c?)p? —2(ab+bc+cd)p+(b? +¢* +a?) <0
For real p, discriminate <0 as expression is everywhere non-positive
But a° +b® +¢® > 0= expression >0
Thus, 4(ab+bc+cd)” =(a+b*+c?)
Solving, we get ad = bc

Also, b_c. d
a b c

3. (cd)
Seven = sodd +50d

S, +S, =S, =—1

even

1+(1+50d)=-1
Also, @{Za +99xia} =-1
2 50

99x3x100 _ 1

= 100a +

= 100a =-148

. 74
Solving t,, = —

25

4. (a, b, c)
a=AR""
a=ARY"
c=AR"
loga=log A+(p—1)logR

logb=log A+(q—1)logR
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logc=logA+(r-1)logR
(g-r)loga+(r-p)logb+(p—q)logc
=(logA)(q—r+r—p+p-q)

+[(a-r)(p-1)+(r-p)(a-1)+(p-a)(r-1) JlogR

=0
(alblc)
b c
OL+B:——,0(B:_
a a
> (=bY 4c  +b*—4ac
R
)/+8=_—q,y6=L
P p
b’ C
b? —4ac a2 (aj _45
(a) E” =—X >
¢4 P (q) _,q
p b
S (oc+B)2—4ocB
p (y+8)2—y8
2
, ) , b —4ac
a jo-p) _2a a’
(pzj(y—éj p?" q° —4pr
pZ
CZ

b? —4ac 2 1
(b) a—P _ a’ :[b24acj2

(a, b, c)

f(O) =1

f'(x)=3ax" +26x -1

f ' exist everywhere

f'(0) has two distinct roots.

So (2b)” +4(3a)>0
4b’12a>0
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b*>+3a>0

Let the roots be p,zﬂ and g.
p+q
Substituting them and eliminating p and g we get a, b, ¢
(b, c, d)
Iogi Iogi Iog2 is ab
2b’ T15¢c" T a
2
So, (Lj _k,.8
1.5¢ a 2b
2
b 2:E a=4.5k
2.25¢c 2b
2b% =6.7¢° a=3k
3
(Ej =3.375 c=2K
c
_bh_3 Thus,7 —a,b,c,d
c 2
(a, b, c)
1,3,1 are in A.P.
abec
(1 1 lj(l 1 1j
E=|=+--=|| =+=-=
b c¢c a)lc a b

(D = common diff)

(ot

1

T 2_D?

_1_(1_1T

¢ (b a

_1 01 1. 2

c® a’ b* ab

2ac

Substitutin b=—
g ab

This simplifies to

(a, b, c)

. b-a s fab o
Al—a'i'T Gl—a \/;—( b)3
a+2b )\

A== G, =(b%a)’
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10.

11.

12.

13.

9ab 9ab

Ky

“3a+6b'"2 " 3p+6a

Solving the choices we find

(a, b)

1
q

Option a — (0.25)_1 =4

1
Option b —(0.008)™ =8

(a, b, c,d)
a,c
15,25,......
(a b, c,d)
111 sap
abec
So a+b+c,a+b+c’a+b+c is AP
a b
So a+b+c_2,a+b+c_2'a+b+c_2 is AP
a b C
b+c—a,a+c—b’a+b—c is AP
a b
a b C
Thus , , is A.P.
b+c-a a+c-b a+b-c

Similarly rest of options.
12 —»a,b,c.

(@ b)
S=1"+2(2)" +3*+2(4)
:(l2 +22 43+ 4 +)

2
4(12+22+32+...(2j

N is even, we have

2

S— n(n+1)(2n+1) N 4 2)(2+1j(n +1)
° 6

If n is odd, we have
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14.

15.

16.

17.

2

_ n(n+1)(2n+1) N (nz_lj(n;lj(n -1)

6 6

2
Sz(lz+22+...+n2)+4[12+22+...+[n—_1j J

(a, b, d)

t,=2t,=31

d= 81-2_ 29 _ rational
b-a b-a

So all terms rational

|Ans:14 —a,b,d|

(a, b)
aarar’
pq r
p>+0° +2pqcosR =r?
—=a’r* =a’ +a’r* +2a’rcosR
=r*=1+r*+2rcosR
r—r’-1

2r
y rf—r-1 y

2r

= COSR =

0 1

(c,d)
2.2
b? — 22a cz&b:a+c
a‘+c¢ 2
= (a2 +c2 2ac)(a2 +c2) — 8a?c?

or (a*+¢?)+2ac(a®+c*)—-8(ac)’ =0

:>(a2+c2—2ac)(a2+c2+4ac):0
As a=b=c hence a®+c?—2ac=0
Now a®+4ac+c” =0 gives c:(—Zi\/s_’)a&Zb:(—li\/s_’)a

(a, b, c,d)
a, = (111 ...... 11)

n times

If nis divisible by 3.
Then a,3

Thus not a prime
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18.

19.

20.

21.

22,

23.

24,

25.

26.

|Ans:17 —a,b,c|

(a, b, c,d)

ar’ > 4(ar)-3a (b, =a,b, =ar,by=ar’)
—=r’<4r-3

r’—4r+3>0

r<l&r>3

|Ans:19 — b, c|

(c, d)

1 11 1
a, =l+—+—-+—+...+
2 3 4 2" -1

1 11 .
<l+Z+>+=+..+(missing)

2 3 4
=a, <n
By induction, for option b,a (k)< g

kl <E+1< (k+1)

+ot——
2°-1 2 2

a(k+1):2+2—1k

Thus by induction, a(n) <%

Similarly a(2n)>n

(a, b, c)
Solving purely by principle of mathematical inductions.
1 1
a —a(2xl)=—===
(@ (2x1)=-3=7
1 1 1 1
—_— == wrong
1+1 a+?2 2 2

(o) —forn=1, a(2n)<1
for n=k,a(2k)<1 (suppose)
a(2(k+1))=a(2k+2)

(c, d)

(a, b, c,d)

(b, c, d)

(a, b, c,d)

(a, b)

(a, d)
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27. (b, d)

28. (a,b)

29. (b, c,d)

30. (@, b, c,d)

31. (b, d)

32. (a, c, d)

33.  (b,0)

34, (a c,d)

35.  (a,d)

36. (b, c)

37. (a b, c,d)

38. (@)

39. (a b, c)

40. (b, )

41. (a b, c,d)

42. (a b, c)

43. (a b, c,d)

44, (a b, c,d)

45, (a, b, c,d)

Paragraph Type

Passage-I

1. (@)
a=2r,d=2r-2

Ar=£(4r+(r—l)(2r—2))

=%(4r+2r2—2r—2r+2)
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:£(2r2+2)
rZ::Ar:Zr3+Zr
{r(wl)z}rr(wl)

2 2

2 2

r(r+1)[r2+r+12

n
= Z(n +1)(n2 +n +2)
2. (©
By =A,-Ay,

=12°+12+11°-11
=1728+12-1331-11

=1740-1342
=398
3. (b)
Cr = Br+1 - Br
= Ar+3 - Ar+2 - Ar+2 + Ar+1
= Ar+3 + Ar - 2Ar+2

=(r+3)3+r3—2(r+2)3+r+3+r—2r—4
=34+ 27+27r+9r* +r® —2r* —16—24r—-12r> -1
=-3r"+3r+8

€~ —6r+3/diff| =6

Passage-ll
4. (d)
3,B,C,D
2x3xC o

c+3 c+3
Also, 2c=b+d

C_b+o|_b+(b+4)
22
,b+2_b

b+5 6

Or 6b+12=b*+5b

b?-b-12=0

Now, E
6

=b+2
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c=3 b=4,c=6,d=8

5. (©
4,A,A, A, 6
=4,45,5,5.5,6
5.5=E=E=14+8=@

2 4 4 4

6. (b
k=14,b=4,d=8

kb® =14.4"kd" =14.8’
__14@ _
14.47
Passage-lll
7. (@)

a a a b b b c c ¢ ¢

B T o [ SR B R E 3

3333334444>10\/(§M
4 B 3

b

3

18]

Aa+—+—F—F—F—F—F—F+—+—
3 3 3 6 6 6 6 6 6
10
S 10
1 3 3 3 6 6 6 6 6 6
B
a b b b c c cc c ¢
1 9 36_100 .
or—+—+—>——1.e.5
a b ¢ 2
9 (b)
4 2 4
Na+xy+(i;-)+5&+-)2ﬂa+xf(y+a4&+4f
5+3+8+20 4 5
22 J1+x ) (y+2) (z+4)
3" is max value.
Passage-1V
10. (©
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1. ()

12.  (b)
Passage-V
13. (©
14.  (d)
15. @
Passage-VI
16.  (b)
7. (a)
18.  (d)

Matrix-Match Type

1.

(A) > (P), (B) > (R), (C) > (Q), (D) > (P)

(A)—>(P)
So =2 =2° =8
64
(B) —>(r)
X+£ § X4+= E—X
4 2+42—X:£ X 2442
4 2|y 13
2" 2

1 3
This is greater than \/4 2x42 =4

~(4)-2

(€) —(a)

(x+2y—2)(2y+z—x)(z+x-Y)

=(a+2a=2d—a-2d)(2a+2d+a+2d—a)(a+2d+a—a—d)

=(2a)(2a+4d)(a+d)
=2XX2ZxY

:4xyz
(D) = (p)

t=7(t, +..+...)

ol

—r
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::Sa:Zi-
1

(A) > (R), (B) > (P), (C) > (Q), (D) » (P)
(A) = (Q). (B) > (R), (C) > (Q), (D) = (R)

(A) = (1), (B) > (1), (C) = (R), (D) > (Q)

N

a'b'c
SOa+b+c a+b+c’a+E+CiSAP-

a b
a+b+c 2a+b+c

a " b
b+c—a a+c—-b a+b-c a+b+c

a b ' b c

a__ b is A.P.
b+c—-a a+c-b a+b-c

a+b+c

2 2 isAP.

So

is A.P.

Thus
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B oo 0 I

1L (6
2[10+(n—1)4]

NlO

r;[14+(n—1)2]

4n+6

n+12
2n+3 5

n+6 4
=|/n=6

5
4

2. (5
%[2x2+(n—1)3]=950

%[4+3n—3]:950

3n% +n =1900
n=25

3. (8)
Let n be number of terms, then
Seven + Soaq =S,

n
Seven =S.qq +| = |d
even odd (2)

:>30=24+%

=nd=12
also a+(n-1)d—q=—

4. ()

2[2a+(n “0d] 4.

2[2a'+(n ~1)d'] an+27
For n=21

2a+20d 147+1

2a'+20d' 111
a+10d 148
= ==
a'+20d' 111
L, 148 _4
t, 111 3

4+3=[7]

Website: wwwe.iitianspace.com | online.digitalpace.in @


http://www.iitianspace.com/

(6)

LCM =60

So (div. by 15) + (div. by 20) — (div. by 60)
=20+15-5

= [30]
3
n(n+1)
— 2 —5—n?-9n+10=2r

n-1
Now, 2<n®-9n+10<2n
(i) N -9n+10>2 n®-9n+12>0
:>nsg_\/a or nsgjL\/a

2 2

(i) N*=9n+10<2n n’-1In+10<0
=1<n<5+10
From (i) & (ii). g*éﬁgnglo

Hence n may be 8, 9 or 10
Hence sum of values of n = 27

(4)

D = common diff
—2D+kD?+8D% =—6D +4D? -D?
9D° +(k—4)D? +4D =0

D’ +(k—4)D+4=0

( —4)" —4x4x9>0

(k—4) —(12)’ >

(k—16)(k+8)>0

k>16

(6)

Numbersbea—d,a,a+d
(a2) =(a—d)’ (a+d)
= a* =(a2 —dz)2

=a*+d*+2a°d®

=d* =2a%"
=d* =2a°
2
: a’ _( a jz_ 1
(a-d)" \a-d) |, d
a
i_.5
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>0 r:(ajﬁjz > (1—1 J

:(\/5—1)2 or (\/5+1)2

L+r,=2(2+1)=6

(3)
Let the number be 100ar® +10at +a
Now, 100ar? +10at +a —400 = 100(&[’2 _ 4) +10ar+a

Given that a+ar> —4 = 2ar

Also as each of a,ar,ar” is an integer lying between
1&9,hence r=2o0r3

For r=2a+ar’—4=2ar=a=4,but ar>>9

For r=3,a+ar’ —4=2ar=a=1

Hence the number is 931 & sum of digits = 13

(")

3" > 2001
n=7

(7)
n includes all number div by 2, 3 or 5
We have

2 39
+ 1+£+i.... - 1+1+1.... - 1+i+i
5 25 6 X 15 225

=216 =a=6
= j (6x6r)+(6)° =156

/—\su =

T+36+36r_156

r=3
sum=18+6+2

= [26]
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13.

14.

15.

16.

a((r)z4 _1)_1 é(i (1—r24)
(r)-1 (r*)(@-r)

=ar® =2

t, =2

We have (tlxt24)=(\/§)2

(1)
We have

2 3
P =1+(1j+2(1J +3(£J .....
q 6 6 6
Now, S=1+Xx+2x*+3x°....
SX=X+X>+2x3+3x*.....
S(1-x) :(x2 +x° +3x4)

) Y
_ X +(1X)

1)
-0. 9(100 ~1+1000—1+....10" —1)

=0. 9(102 .+100 100><1)
-0. 9(103 y 10“’1)
99
=09~/ 7 (1 )(1 1) 100(1099 —1)
10—
=10* -100

©)

t,=b-2

t,=b+6
b+6
b-2

bt =b+2
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17.

18.

b+2 5 b+2 (5)2
_ == - —
b2 ,E+g 3 J(b-2)(b+6) \3

(b+2)’ :@2:

~ (b-2)(b+6)

9)
After withdrawal of Acid = 729 — 3x

After Il withdrawal of Acid = 729 —3x —(7232_9)3X)x 3x
729-3x)’
(o (129-3x)
729

After Il withdrawal Acid =

(729-3x)’ _(729—3x

729 729
. (729-3x)’
e —=—
729
729 - 3x)’°
After VI withdrawal Acid =—( 208 ) =64

Hence, (729-3x)° =2°3%or x =81

()

a+b
2
+

a+y

2
+

a a b 33 b 3a+b
4 —=—4—=

2 4 4 4 4 4
a+3b

4
(a+b)(3a+b)(a+3b)

Xyz=55=55=
a+b

. 2ab
Again, It 1+p,y_aer
2a><2;alb 2
2ay a+b  4a‘b
L 2ab “a’+3ab
a+b

X = =
aty

a

_ 4a’b
" a%+3ab

4a’bx 4ab® x 2ab
ab(a+b)(b+3a)(a+3b)

343 _ 32ah?
55 ab(a+b)(3a+b)(a+3b)
343

~55x—— =3°p®
55

ab=7

Xyz =

2
j x 3X
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19.

20.

21.

1 2522
t, 2
1_23
t, 12
Smaller the t r;, greater the term.
Common diff of Ap=25_30 _—1
11 12 12
30 2316 2 -5
Sowe have —,—,—,—,—
12 12 12 12 12
2
S0 —
12

Reciprocal = % =6

(1)

88 1

o cosr’ cos(r +1)0
1 & sin1°

sin1’ 7 cosr®.cos (r +1)’
1 & sinf(r+1)-r]
~sinl® cosr’.cos(r+1)’

1 Li sin(r+1)cosr® —cos(r+1)sin rj

~sint® el cosr.cos(r+1)

1 88 0
=—| Y tan(r+1) —tanr’
=0

sin
_ 1 (tan 89° —tan 0°)
sin®
0
= C_Ot - =0=1
sinl
(6)
roots are
—3X,—X, X, 3X
So, 10x*=3m+2
9x* =m?
100 9m?+4+12m
= = -
9 m

—100m? =81m? +108m + 36
=19m*-108m—-36=0
—19m? -114m+6m—-36=0
= (19m+6)(m-6)=0
=m=6
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22,

23.

24,

®)
17,21,25 ........... 417
16,21,26 ........... 466
Common terms —

21,41,61 ..o
T, =20n+1<417

= 20n <416
n<20.8

[h=20]=K=5

8
4

P2*+—=5
2X

= pt’ —5t+4=0
Where (t=2*>0)
So, D>0
=25-16p>0

p<§

16

But, p>0
So, p=0,p=1
at p=1, 2 solution
at p=0, 1 solution

No. of value of pis Q=1
g b b1
X, X, X, 6
Ap:6 L O o
Xl X2 X20
AP :
1)
2l
2

(n-1)a,, =(n+1)a,
=n(n-1)a,,—n(n+1l)a,=0

= nZ::n(n -1)a,,—n(n+1l)a,=>0

=2.1a,-n(n+1)a, =0

=& = n(n+1)

T

= n(n+1
1

='r r+l
=1-0=1

-

8
[N
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25.

26.

4)
(1),(2,3,4),(5,6,7,8,9) ........
No. of termsin n" jumpis N,

N,=1,N,=3,N,=5
N, =(2n-1)
So, total no. of elements till (n—1)groups
is 1+3+5+.....(2n—3) = (n -1y’
total no. of elements till n groups

is +3+5.....2n—1=n?
sum of elements till (n—1)groups is

14243+ 4o (2-2)°

(n-1)°((n-1)" +1)

2
Sum of elements till n groups is
n*(n®+1
142434......... n’ :¥

Sum of elements in 12 groups is
127 (17 +1) 11°(12° +1)

Ans. —4 =6238
2
(1)
t"Mean =(r +1)th term
T :x+r.—(2y_x)
n+1
_(n+1-r)x+2xy
B n+1
T, =2x+r(y_23)
n+1
(n+1-0)2x+2y
=
n+1

= (n+1-r)x+2xy =(n+1-r)2x+xy
=(n+1-0)x=xy
y_ X+1

S AL
X r

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

217.

28.

29.

30.

(0)
a"+b" 2ab

a"l+b"™  a+b
—a"™ +b" +ab (b“’l + a”’l)

= 2ab(a”’1 + b“’l)
— a‘r1+1 + bn+1 — ab(an—l + bn—l)
=a"(a—b)=b"(a-b)

=a"=b"
=n=0
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3. (8)

1 1 3
S:a—5+a_4+¥+a8+a10
By AM >GM

32. (1)

pib + bac =ab
-ob v-bC
Caib)(i-b)+ Lbrq) L)
(ﬂtcr .wluun
(.HL’)[:A-:L aubc)ce
pr-26bczo D AIC - b

200
n

%, P ove wosbd ‘d diver 29"

—ab)z ab (1-ab)L\-b0)

wp= o =b

QA O P) D s Py xPrl D -babyl 2 )

3. (5
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35.  (5)

nentY) - (<K¥1) = 1224
2

Bap - 22K = 2u4 &
“’:rn..mso:-\{k
(n-rso)(n-'«l"-’) =L

. n=gp & K=25
K-20®» 2%5-20 >

i
n > 3\ -
3 (v(2) I<4 % (B) >+
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PYQ : JEE Advanced

r=1 r=1 r=1
n

r=1

(2r-1)+43(4r-1)

=8{2n(nT+1)—n}+4{4@—n}

=8n%+8n°+4n =16n°+4n
For n=8,16n? + 4n =1056
And for n=9,16n% +4n =1332

(b)
log, b,,log, b,,.....,log, b, arein A.P.

=b,,b,,.....,b,, arein G.P.

(4r-2)°

_ {i(‘” -1y’ —(4r—3)2}+4{2(2r)2 —(2r-1y’
8

Also, a,,a,,....8,y are in A.P., where a, =b, are a;, =b,,

. b,,bs,....,b;y are GM’s and a,,a,
~ GM<AM =D, <a,,b,,....b,, <a,
© b +b,+..+b, <a, +a, +.....+a,
=>t<s

Also a,,a,,a,, arein A.Pand b, b, b, are in G.P.

.. — _ . 101
s a,=b anda, =b,, ..b >a,

(b, c)
Given a, =7,d=8

Hence, a, =7+(n-1)8and T, =3
Also, T,,, =T, +a,
To=T.+a,,

T,=T +a
K Tn+l = (Tn—l +an—l)+an
=T, ,+a,,+a,, +a,

=>T,=T+a+a,+..+4a,

ag, are AM’s between b, and b,
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n

=>T.,.,=T +§[2(7)+(n _1)8]
=T,.,=3+n(4n+3)
Hence, forn = 19; T, =3+(19)(79)=1504  ...(i)
Forn=29; T, =3+(29)(119) =3454 — (C)

20 20 19

> T, =3+ T, =3+ T,(3+4n°+3n)

k=1 k=1 k=1

3(19)(20)  4(19)(20)(39)
6

=3+3(19)+
—3+10507 =10510 - (b)

30 30
And similarly 3" T, =3+ T, (4n® +3n+3)=35615
k=1 k=1

©)

We know that S = %
k-1
£,k¢1

1L

1

(k=1)!

100 100
Now, >-|(k* =3k +1)S,| =Y |(k* ~3k+1)
k=1 k=1

100 (k* -1)+1-3(k-1)-2

-2, (k—1)! |

Since k> -3k +1>0 Vk>3
100 1 1
=1+ -
;((k_s)! (k_l)!j
1 1 1 1 1 1 1 1 1
=l+|1l-— |+ === |+ == |+t | ——— || ———
( 2!) 1! 3!] (2! 4!) (96! 98!) (97! 99!)

100)°
1 1 _, 9900 100 _, 10000 , (100)

98! 99! ~ 100! 100! 100! 100!

1002 100
100 +k§_;\(k2 -3k+1)s,[=3
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(0)
Given: a, =2a,,—-2a,,
m=aH,3s k<11

If a is the first term and D the common difference then a’ +a2 +.....+a2 =990

—=11a% +d* (12 + 22 +...+102)+ 2ad (1+2+...+10)

=990

10x11x21 10x11

=11a%+ d? + 2ad x =990

= a®+35d° +10d =90
Since a=a, =15

. 35d% +150d +135=0= 7d* +30d + 27 =0
= (d+3)(7d+9)=0=>d=-30r -9/7
Then a, =15-3=12 or 15—%:?4
s d=-9/7
11
a,+a,+..+a, §[2X15+10(_3)]
11 11

Hence =0

(30r9)

5—”[2><3+(5n—1)d]
Sm _Sen _ 2n [-m=5n]
S “[6+(n-1)d]
_ 5[(6-d)~+5nd |
~ (6-d)+nd
For a proper A.P., we take d = 6
La,=a,+d=3+6=9

, which will be independent of nifd=6 ord=0

8)
Since, AM > GM
is+i4+i3+i3+i3+1+a8+am 101 1 %
2 a* a & a 2(—5x—4x—3x—3x—3x1><a8xamj
8 a® a* a® a a
5+i4+i3+i3+i3+1+a8+310 1
2 a' a a8a > (1)s

1 1 1 1 1 8, .10 :
= —+—+—+—+—+1+a +a >8(1)s
a® a* a® a® a° ()

1 1 1 1 1
= —5+—4+—3+—3+—3+1+a8+am >8
a> a” a’ a a

So, the minimum value is 8.
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10.

11.

12.

()

Let k, k+1 be removed from pack.
S (+2+43+..+n)—(k+k+1)=1224

n(n+1 n(n+1)—2450
DN+ oy 1295 k=1 +4)1
Forn=50,k=25, .. k-20=5

4)

Since a, b, carein G.P, .. b=arand c=ar’

b . . . .
Also, — is an integer =>r is an integer
a

- AM.ofa,b,cisb+2

a+b+c
=b+2=a+ar+ar’=3ar+6

:>a(r2 —2r+1):6, ~a(r-1)°=6

Since, a and r are integers
Hence, the only possible values of a and r can be 6 and 2 respectively.

_a*+a-14 36+6-14 28

iy |
a+l 6+1 7
)
7
—(2a+6d
i:ﬁ:uzgjazgd
11
Su 11 ~(2a+100)
a, =a-+6d=15d

Given 130 <a, <140
=130<15d <140=d =9

[Since d is a natural number because all trms are natural numbers. ]

(6)

Let the sides be a—d, a, a + d where d is positive.
Using Pythagoras theorem,

(a+d)2 =(a—d)2 +a’=a=4d

.. Sides are 3d, 4d, 5d

Area =24 :>%><3d><4=24:>d =4

. Smallest side =3d =12

(3748)

The given sequences upto 2018 terms are

1,6, 11, 16,...... ,10086

And 9, 16, 23,.....,14128

The common terms are

16, 15, 86,.....,upto n terms, where T, <10086
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13.

14.

=16+(n—1)35<10086

= 35n-19 <10086

=n< 10105 _ 288.7

.. n=288
~ n(XuY)=n(X)+n(Y)-n(XNY)
=2018+2018-288=3748

(157)

AP(1,3):1,4,7,10,13,....
AP2,3):2,7,12,17,22,....
AP(3,7):3,10,17, 24, 31,.....

For AP(].,B)mAP(Z,S)mAP(B,?)

First term will be the minimum common

.. We need to find that minimum common which.

When divided by 7 leaves remainder 3— (7m+3)
And when divided by 5 leaves remainder 2 — (5p + 2)
And when divided by 3 leaves remainder 1— (3q+1)
By hit and trial 52 is such number (7x7+3)

.. First term ‘a’ of intersection AP =52

Also common difference ‘d’ of intersection AP
=LCM (7,5,3)=105
s.at+td=52+105=157

(1)

It is given that
2(a,+a, +....+a,)=b,+b, +...+b

:>2xg(2c+(n—2)x2)=c[2n__1] [, =c,b, =]

:>c(2“—1—2n)=2n2—2n
2n?—2n
C=—— €
2" -1-2n
So, 2n*—=2n>2"-1-2n
=2 +1>2"=n<7
ceN=c>0=>n>2

= ncanbe3,4,5,0r6
Checking c against these values of n
Whenn=3,c=14

Whenn=4,c= % which is not possible
40 ... :
Whenn=5,c= 1 which is not possible

Whenn=6,c= % which is not possible
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15.

16.

17.

.. We getc=12whenn=3
Hence, there exists only one value of ¢ which holds the inequality

(8)
By AM-GM inequality
AM > GM

1
3" +3% 43" > [3(y1+yz+ya):|§

=3 +37+3°>3"

= log, (3" +37+3°)24=>m=4

.+ log, X, +log, X, +log, X, =log, (X,X,X;)
Again by AM-GM inequality

AM > GM

X, + X, +X
= % > 3IX,X,X,

= X X, X3 <27

= log, (x,X,X; ) < log, (3°)

= log, X, +10g, X, +10g; X, <3 =M =3
Now, log, (m*)+log(M?*)=6+2=8

(18900)

For T1 = a and common difference = d

And similarly now for A.P. wi,Wo,.....w100

T1 =Db and common difference = d;

Ag —Agy = 1wy, — oWy,

=(a+50d, )(b+50d, )—(a+49d,)(b+49d,)
=50bd, +50ad, +2500d,d, —49ad, —49bd, —2401d,d,
=bd, +ad, +99d,d, =1000

= bd, +ad, =1000-990=10 ..(i) (Asd,d, =10)
B AlOO _Ago = I100w100 - |90w90

=(a+99d, )(b+99d, )—(a+89d,)(b+89d,)
=99bd, +99ad, +99d,d, —89bd, —89ad, —89d,d,
=10(bd, +ad, ) +1880d,d,

=10 (10) +1880 (10) =18900

(1219)
98

—
Method | S=77+757+ 7557 +...+75...57

= GW

S$=(70 + 7) + (700 + 50 + 7) + (7000 + 550 + 7) + (70000 + 5550 + 7)

GP
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....#70000....0 + 5555....550 + 7
99 98

- 7

98
= $=(10+10%+10° +...+1o99)+5o[1+11+111+...+111...1]+(7+7+7...+7)
99

S= 70(109; _1]+%0[(10—1)+(102 =2)+(10° ~1) 4.+ (10% ~1) |+ 79

99 98
= 70| 211, 39)19[ 19 ~11 g5, 799
9 9 9

100 (1099 1
97 79,59/107-1-9 91 9—98:|+7><99

9 9 9

7x101% 70 50| —~—
_ 2 1111...1-99 |+ 7% 99

9 9 9

99
 75555...5-70+143x9

9
99 99

— —
_ 75555..57+1210 7555..57+m
9
m=1210 and n=9
Hence, m+n=1210+9=1219

Method Il st difference ——

680 6800 68000

K~ SNk O SNKE N P
S=T77+ 757 + 7557 + ......... + 7555 ......... 57)

We observe that Ist difference of given series is 680,6800,68000,... which are in GP.
As we know that (by technique),if 1 difference is in GP, then

(given)

the general termis T, = oc(r)n + B, where r is the common ratio.

From above GP i.e. 680,6800,68000,... its common ratio =10
T, =a(10)" +B .. (i)

If n=1then T; =10a.+p =77 (given) i.e. first term of S.

If n=2 then T, =100a + 3 = 757 (given) i.e. second term of S.

On solving T;and T,, we get

a=68/9and B=13/9
Now, according to given data in question, we have

99
S= w which takes the from (in general term) is
o101 + Bl+m
S=T100+m=( ) (”)
n n

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

99

Now, S=>"T, [from Eq. (i)]

n=1

99 n 99 99
= (a(10)" +B)=ad 10"+ 3 B
n=1 n=1 n=1

i 99
» 10(109 —1) o0

101%° 10

5 —3}993

100
_oed0 100 g5
9 9

_a(101°°)+5 B 10a
T 9 9 9o

=M_§_EX@+99XE
9 91 9 9 9

Ty00 +1210
9
From Egs. (ii) and (iii), we get
m=1210 and n=9
m+n=1219

=

(i)
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