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16.

17.

18.

19.

20.

21.
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28, Sy 1+g+lz+%+1_z+¥+ | 33 A o, p O qUITH &, R fog 100° - 1998
3.3 3 3 3 = (100)(100) + (99)(101) + (98)(102) +.....+ (1)(199)
I SRR B g, @ (o, ) T ARG | AR S aren
(1)% <2>% (3)% <4>% Y B A
(1) 540 (2) 550 (3) 530 (4)510
1 . 11 .
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SOLUTION
s = 2logg x + 3 loge X+ ...... + 22 logy X

s=logox 2+3+.... +22)
21
s = logyx {7(2 +22)}

Given 252log, x =504

= loggx =2 = x =81

a,. let> 2 _p
n=1 8

Divide by 8" we get
2a

a 2= 2an+1 +

a a

n+2 _ ““n+l , “n
g 8" g
4an+2 —_%n+l 16an+1 +a_n

81’1+2 81’1+1 81’1

(Yt =t a3 e

64[13———2‘—) —16[P——j+ P

8 8 8

:>64(P—l—ij=16[P—lj+P
8 64 8

64P-8-1=16P-2+P
47P =17

S,, =530 = %{2a+9d} =530
=2a+9d=106....(1)

5
and Ss = 140 = 5{221 +4d} =140

=2a+4d=56.....2)

—5d=50= [d=10| = |a =§]

Now, S,, {2a+19d} ——{2a+5d}
= 14a + 175d

= (14 x 8) + (175 x 10)

= 1862

2040 =2°x3x5x%x 17

n should not be multiple of 2, 3, 5 and 17.
Sumofaln=(1+3+5...+499)-3+9+15+21
+...4+499)—-(5+25+35+55+65+85+95)—-(17)

= 2500—177(3+99)—365—17

=2500 - 867 — 365 - 17

=1251

Let a be first term and d be common diff. of this
A.P.

Given Sz, = 3S,,

:»37“[2“ (3n-1)d]= 32711[2a+(2n—1)d]

= 2a+ (3n— 1)d =4a + (4n —2)d
—2a+@m-1)d=0

2|2a+(n-1)d +3nd
Now s, [2a+ (4n-1) d] —
S =
[2a+ = ld] 2a+(n—1)d+nd]
S —
_ond_
nd
logg »s (%4—3%4—]
2 6 10
b=ll+2+ 5+ 5+
3 3 3
S
S=1 z+%+£
3 3 3
S 1 2 6
—= —+—2+—3+
3 3 3 3

¢
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10. Sum of infinite terms :

ALLEN®

2

7
7. 2log, (2*-5)= log, 2 +log, (2" ——J
2 e (i)
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Let2" =t
7
log, (t—5)° =log32(t—5j

(t-5) =2t—7

" —12t+32=0
(t-4)(t-8)=0

=2"=4 or 2* =8

X =2 (Rejected)

Orx=3

B-C = {7,13,19,..97, ...}

Now, n° = n < 100 x 100
= n(n - 1) <100 x 100
= A={1,2,., 100}.

So, An(B-C)={7,13,19,...,.97}
16
Hence, sum = 7(7 +97) =832

1 ) 2 5100
S= +

+ +o..
100
x+1 x24+1 x*+1 2 11

Putx=2

2101
S=1- 101

27 -1

Not in option (BONUS)

11.

12.

1-r
Series formed by square of terms:
a’, a’r’, a’r’, ' ...

2

Sum = 2=150
1-1
:i—_lso — 152 —-150
-t 1+ 1+t
-2 -0 .. (i)
1+r

by (i) and (ii)) a=12; rzé

. 2 4 .6
Now series : ar”, ar ', ar

> 12(/) |
Sum = Eirr 1/: —

Cz=212+b2 :a1—3+2b1:12

a; +2b; =15 _(1)
C3:a3+b3 :a1—6+4b1: 13
a; +4b; =19 2)

from (1) & (2) by =2, a, = 11
10 10

Zc —Z a, +bk)=2ak+2bk
k=1 k=1 k=1

2(210 _1)

=%(2><11+9><(—3))+

=5(22 -27) +2(1023)

=2046 — 25 =2021
2(1+2+3+..+y) 4
3(1+2+3+...+y) N log,, x

= logipx=6=>x= 10°

Now,

1 1
y= (log10 x) Jr(log10 x3 )+ (log10 x° ) +..00

(1+ +—+.. oojlog10
[ log,,x=9

So, (x,y) = (10°,9)
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13.

32_ 2
+
27 %3’

2217

42 _32
1* x2° "

+
32)(42

S=

I R SR S Y O SR S P O S S N NS S
1?27 22 32 32 4% 77 100 112

14.

15.

Mean =

16.

a
Let numbers be —, a, ar > G.P
r

E,2a,a:r—>A.P:>4a=E +ar = r+l=4
T T T

r=2i\/§

4" form of GP =3 > a¥ =3 = a=3

r=2++3,a=3,d=2a-2 =33
T

rz—d=(2+\/§)2—3x/§

=7+43-3\3
=743

7x8,10x10,13x 12,16 x 14 ......
T.=(Gn+4)2n+6)=23n+4) (n+3)
=2(3n* + 13n + 12) = 6n° + 26n + 24

10 10 10 10
S=2.T,=6> n*+26> n+24>1
n=1 n=1 n=1 n=1

6(10x11x21)
= p +26

x10;11+24><10

=10x 11 (21 +13) + 240
= 3980
_ Sp _ 3980 _ 398

10 10

10
?(23.1 +9d) 100

P @a,+(p-d) P’

(2a; + 9d)p = 10(2a; + (p — 1)d)
9dp =20a, —2pa; + 10d(p-1)

9p = (20 - 2p) % +10(p—1)

a _ (10-p) 1
d

210-p) 2
L 10
h_al+10d_§+ _21
ca, a+9d 1 o 19
2

)

17.

18.

A =4 — digit numbers divisible by 3
A =1002, 1005, ..., 9999.
9999 = 1002 + (n—1)3
= (n-1)3 =8997 = n = 3000
B =4 — digit numbers divisible by 7
B =1001, 1008, ..., 9996
= 9996 = 1001 + (n - 1)7
= n=1286
A N B =1008, 1029, ..., 9996
9996 = 1008 + (n — 1)21
=n =429
So, no divisible by either 3 or 7
= 3000 + 1286 — 429 = 3857
total 4-digits numbers = 9000
required numbers = 9000 — 3857 = 5143
2B D
5 5 5 5
1 S= ! + 2 + =) +...
5 5 5 5
On subtracting
4.7 2 4 6

=—++ +
5 5 5 5 5

S

7,125 6l
4 10 16 32
= 160S =5 x 61 =305
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4
19. LetT.=r(n-r1)
T, =nr- .

n

=S, = iTr => (nr—r?)

r=1

n.(n)(n+1) B n(n+1)(2n+1)

S, =
2

_ n(n—=1)(n+1)

S

- ZSn_ 1
Now Z( (n—2)!j

r=4

6

r=4

o n(n-1)(n+1) 1
_2(2' 6.n(n—1)(n—2)!_(n—2)!j

2(1(n-2+3 1
=§(5(<n_2>ﬂ‘<n_zﬂ

21 1 1
:Z?(n—3)!:§(e_l)

r=4
Option (1)
20 1 20 1
20. HZ::‘anan+1 - nzz:‘an (an +d)

= (1 1

= —| ———|=—= (Given)
& dla, a,

3 I{a,—a ) 4
=>—| 22— |=2

: d{ aa, 9

3 1 al+20d—a{] 4
H e Y

5 d aa,

E

i

=a;+10d=9..(2)

a=3&d= >
5

OR
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d =aa, =45 ... (1)

Now sum of first 21 terms = % (2a; +20d) =189

For equation (1) & (2) we get

21.

22,

al=15&d=—g
5

So, ag.a;6 = (a; + 5d) (a; + 15d)
= agdig =72
Option (2)

a+2+a _10

3

3
a=4
d c+b+b=z

3 3
c+2b=7
also2b=a+c¢
2b—a+2b=7

11

b=—
4

an

now 4x2+14—1x+1=0 <§

o + B2 —oP = (au+B)>—3ap

(-2

121 3 71

T256 4 256

2 3

Let number are a, ar, ar-, ar

-1 _65

a = (1
r-1 12 M

1(1-r*) 65
—_— =— .2
ar3[1—rJ 18 @
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¢

2
So, third term = ar? = —xg
3 4

3

o=—

2
200=3

1 ) 1
23, x=——— —sinf=—
1—cos” 0 X

1 .
Also, cos20 = — & 1—sin*0cos’ 0=
y

1

So, 1__Xl=l::>z(xy—l)=xy

Xy z
Also, l + l =1
Xy
From (i) and (ii)
Xy+z=Xxyz=X+Yy)z
24. Let a, be the side length of A,.

=S X+Y=XY ...

So, a, =+2a,.,,a, =12

n—1
1
= a =12x| —

Now, = (an )2 <1 14

= —2(n71) <
= 207V 5 144

=>n-12>8

=>n>9

B n’+6n+10 _4n2+24n+40

25. T =
(2n +1)! 4.2n+1)!

_ (2n+ 1)> +20n +39
4.2n+1)!

_(2n+1+(2n+1).10+29
4(2n +1)!

1| @n+1y (2n+1)10

1

z

(1)

29

4 @n+D@2n)!  2n+1)(2n)!

1_2n+1+ 10 . 29
4| 2n)!  (2n)! 2n+1)!

(2n +1)!

|

26.

27.

1[ 1 11 29 }
=— + +
4| @2n=D! 2n)! @Cn+1)!

Lttt e
i3 st T 2
11 e+£—2
sz=11{—+—+—+ }:11 €
21 4! 6! 2
1
e———2
s3=29{i L }:29! e ]
31 57! 2
Now, S=—[S,+8S, +S;]

l{e 1 1le 11 29¢ 29 }
=|-——+—+—+—-——-4
412 2e 2 2e 2 2e
_Ade 19 .,

8 8

) 5
4x _9X+5=0:>X:1’Z

5 t,+t,

Now given 2 = ,t=1t, where

r—1
o=16(-1)
2
5_ g1 "’1+ N
SO —=—¢6|| —— -
4 2 2
1) 2
1=256(—5J = 2P = (1) 2"

hence p+q=10

a, ar, ar?, ...

T, +T, =§:>ar(l+r4)=§

a’r’ (1 +r)?= % e (D)

T,. T, =25 = (ar?) (ar*) =25
a’r® =25 . 2)
On dividing (1) by (2)
2
(1 +r ) 25

rt 4
A8 — 17 +4=0
Gr-Hr*-4)=0
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ALLEN®
4
1 — -
r=odsr=d = Sn(x)=(2n+W)logaX
(an increasing geometric series) S_(x) = 1093 (Given)
a2t = 25 = (ar’)? = 25 N
T,+ T+ Tg= ar3 + ar® + ar’ log x (48+MJ:1093
=ar? (1+r2+1%)
=5(1+2+4)=35 logx:—l )
2 7 12 17 T4
28. S=l+—+5+5++..
3 3 3 3 S, (2x) =265
§=l+%+13+%+... S, (2x) =265
333 33 11.12.23
log (2x) | 24+———— | =265
2S 1 5 5 5 P a 6
— =1+—+—+—5+—;+...+up to infinite terms
3 3 3 3 |
log2x=— ... (2
g 13 82X =7 2
4
b1 1 @ -
L = ——> = 1
PP 6T Tew log 2x —logx =~
2 1
Z_- 1
b =g 0 log2=— = a=16
1 1
8?=E+6 31. GP : 4, 8, 16, 32, 64, 128, 256, 512, 1024,
1 2048, 4096, 8192
—2—§—48=O
a~ a
AP : 11, 16, 21, 26, 31, 36
ST N RN
a —a= 12° 4 Common terms : 16, 256, 4096 only
2= a>0 32, 2logy(4* —2)=1+log, | 4* + 2
12 . 0g,,(4" =2)=1+1log,, +?
b =16a2 = s
9

= T2(a+b)=6+8=14

LetSl=2+3+6+11+18+27+....+Tn
S =2+3+6+ i, +T,
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Tn=2+1+3+5+ ...... + n terms
Tn=2+(n—1)2

(n-=D)n(2n-1)

S,=%T =2n+
6
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30. S (x) =(2+3+6+11+18+27+....... +n-terms)log x

(4% -2)* = 10(4" +§J

(4¥)2 +4 —4(4%) -32=0
(4x—16) (4x+2)=0
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33.

34.

ALLEN®

S = (100)(100) + (99)(101) + (98)(102)
(2)(198)+(1)(199)
S= Z 100 -x)(100+x) = > 100* —x*

_ 100 _ 29x100x199

a=3 B =1650
slope =?=550

1 1 1

e (2n+1)2 ~1(2n+2)2n ) 4(n)(n+1)

:w_1[1 1 j

4n(n+1) “4(n n+1

g (| L)_1(100)_25
4" 101) 4(101) 101

35.

36.

4
:>S2—Sl=?n[2z1+(4n—1)d]—

=4an + (4n - 1)2nd — 2na— (2n - 1)dn

=2na+nd[8n—-2-2n+ 1]
= 2na + nd[6n - 1] = 1000

2a+ (6n-1)d= 1000
n

Now, S, = 6711[221 +(6n-1)d]

1000
n

o)

(X1/3 — x-172)10

=3n. =3000

T,,, = 10C (x1/3)10- (—x-1/2)r

0-r T 5 420-2-3r=0
3 2
=r=4
T, =0c, = 10X9X8xT 55
4x3x2x1

% [2a+(2n— 1)d]

¢

2 4
Si= 7 Ra+@n=1dL Sy, = = 20+ (n-1d)
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