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1.

S

~

If sum of the first 21 terms of the series

loggl,2 X+ loggl,3 X+ loggl,4 X+ , Where x > 0
is 504, then x is equal to
(1) 243 2)9 3)7 (4) 81

Let {a_ }>, be asequence such thata; =1, a, =1

and a, ,» = 2a, ., + a, for all n > 1. Then the value
0 a )

of 472:2—3“n is equal to
n=1

Let S, denote the sum of first n-terms of an
arithmetic progression. If S;o = 530, Ss= 140, then
Sa0— Seis equal to :

(1) 1862  (2) 1842
The sum of all the elements in the set {n € {1, 2, ..., 100}

(3)1852  (4) 1872
|H.CF. of n and 2040 is 1} is equal to .

Let S, be the sum of the first n terms of an

arithmetic progression. If S3, = 3S,,, then the value

of San is:
SZn
()6 2)4 (3)2 4)8
If the value of

) 6 10 10g(0.25)[%+3i2+3i3+ ....... upto ooj
[1+—+—+—+ ...... upto ooj
3 3 3

is 1, then I is equal to
X X 7 .
If log,2,log,(2 —5),10g3(2 _Ej are in an

arithmetic progression, then the value of x is
equal to

Let A= {neN|n’<n+10000},B={3k+1| k e N}
and C = {2k | keN}, then the sum of all the

elements of the set AN(B —C) is equal to

10.

11.

12.

13.

The sum of the series

1+ 5 + 2 +..... +21T when x =2
x+1 x“+1 x"+1 X% +1
is:
5101 100
(1) 1+—4101 T 2) 1+—4101 )
100 5101
) 1- 4100 @) 1- 4101 _

If the sum of an infinite GP a, ar, ar’, ar’,... is 15
and the sum of the squares of its each term is

150, then the sum of ar’, ar®, ar®, ... is :

5 1 25 9
N2 2) — 2 4) 2
()2 ()2 (3)2 ()2

Let a, be an AP with common

difference -3 and b, b,,...., bjyp be a GP with

ag,....,d10

common ratio 2. Let ¢, = a, + by, k = 1,2,..., 10.

10
If c; = 12 and ¢; = 13, then ch is equal to

k=1

Ifforx,y e R, x>0,

y = logjox + 10g10x1/3 + logl()x”9 + ... upto o
2+4+4+6+....4+2y
terms and = , then the
3+6+9+...+3y log,,x
ordered pair (x, y) is equal to :
(1) (10° 6) (2) (10%, 6)
(3) (10, 3) (4) (10°,9)
The sum of 10 terms of the series
& + > + ! +.... 18
1>x2% 22x3% x4 T
120 99 143
11 2) — 3) — 4) —
M ()121 ()100 ()144
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14.

15.

16.

17.

18.

19.

20.

®
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Three numbers are in an increasing geometric
progression with common ratio r. If the middle
number is doubled, then the new numbers are in
with

an arithmetic common

difference d. If the fourth term of GP is 3 rz,

progression

then r* — d is equal to :

1) 7-73
V3 4)7+33

The mean of 10 numbers 7 x 8, 10 x 10, 13 x
12,16 x 14, ....1is

2 7+3

3)7-

Let a;, a, a ... be an AP If

qta +..tayp =@, # 10, then L is

aj+ay+..+a, p’ a0

equal to :

(L Ll (2) - (3 21 4) 2l
21 121 19 100

The number of 4-digit numbers which are
neither multiple of 7 nor multiple of 3 is

7 9 13 19
If S=—+5—2+¥+5—4+.m,

5 then 160 S is equal

to

LetS,=1-(n-1)+2-n-2)+3 - (n-3) +... +

(n -1 The sum
HZ:( o (n 2) j is equal to :
-1 e
(1) — (2) (3) ) —
6
Let a, a,.., a, be an AP such that

= i If the sum of this AP is 189, then

a.a,, 1s equal to :

(1) 57 2)72 (3) 48 (4) 36

21.

22,

23.

24.

Let a, b, ¢ be in arithmetic progression. Let the

centroid of the triangle with vertices (a, c), (2, b)

and (a, b) be (%, %j If o, B are the roots of

the equation ax? + bx + 1 = 0, then the value of

o’ +p*—afis:

(1 ﬁ 2 ﬁ
69 71

3) ~556 “4) ~556

The sum of first four terms of a geometric

65
progression (G.P.) is 1 and the sum of their

: : . 65
respective reciprocals is TS If the product of

first three terms of the G.P. is 1, and the third

term is o, then 2¢. is

X = Zcosz"ey Zsmz"d)

If 0<6, ¢<

and z = Zcosz" 0-sin> ¢ then :

Dxy—-z=x+y)z Q2)xy+yz+zx=1z2
B)xyz=4

Let A, Ay, As, ... be squares such that for

@ xy+z=x+y)z

each n > 1, the length of the side of A, equals
the length of diagonal of A,,,. If the length of
A, is 12 cm, then the smallest value of n for

which area of A, is less than one, is
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. 2 31. Consid ithmeti i d i
i . onsider an arithmetic series and a geometric
25.  The sum of the series ZM isequal to: . ) L &
= (Cn+1)! series having four initial terms from the set {11,
41 19 8, 21, 16, 26, 32, 4}. If the last terms of these
) §e+§e'1 -10 series are the maximum possible four digit
numbers, then the number of common terms in
) ﬂe _Q “1_10 these two series is equal to
8 8
32. If 1, logo(4* — 2) and log,, [4" +§j are in
3 4 + 19 +10
3 <e ?e arithmetic progression for a real number X,
then the value of the determinant
“) M B0
8 8 2 (x - l) x-1 x*
2
26. If the arithmetic mean and geometric mean of 1 0 x| isequal to :
the pth and gth terms of the sequence X 1 0
-16, 8, -4, 2, ... satisfy the equation
4x2-9x+5=0,thenp +qisequalto 33. If a, B are natural numbers such that
27. In a increasing geometric series, the sum of the 100¢ — 1998 = (100)(100) + (99)(101) +
second and the sixth term is — and the (98)(102) +.....+ (1)(199), then the slope of the
2 line passing through (o) and origin is :
product of the third and fifth term is 25. Then, (1) 540 (2) 550 (3) 530 (4) 510
th_ Gth th '
the sum of 4th, 6th and 8t terms is equal to n 21 . 21 . 21 .. 12 is equal to
(1) 30 (2)26 3)35 (4)32 3-1 5-1 7-1 (201) -1
28. The sum  of  the infinite series 101 25 101 99
H-— O 06— @ —
8 2 7 12 17 22 ) 404 101 408 400
i l+—+—=+—+—+—+... isequal to
£ 3 3 3 3 3 35. Let S, be the sum of first 2n terms of an arithmetic
U 13 9 15 11 progression. Let S, be the sum of first 4n terms of
2 1 — @ — 3) — @ — : : : :
£ 4 4 4 4 the same arithmetic progression. If (S, — S)) is
; 1 11 1000, then the sum of the first 6n terms of the
5 29. Let —, aand b be in G.P. and —,—,6 be in arithmetic progression is equal to:
% 16 ab
= _ (1)1000  (2) 7000  (3) 5000  (4) 3000
‘% A.P., where a, b > 0. Then 72(a + b) is equal to 36. The term independent of x in the expansion of
§ 10
8 x+1 x—1 :
% 30. Let [x2/3—x1/3+1_x—xm} , X # 1, is equal
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Sn (X) = loga1/2 X+ lOga1/3 X+ loga1/6 X

+10ga1,11 X+ logal/18 X+ loga1,27 X+.....

up to n-terms, where a > 1. If S,,(x) = 1093 and

S1,(2x) = 265, then value of a is equal to

to
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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

o0
a
— _n __
a, ,=2a, +a, letZ:g1 =P
n=I

Divide by 8" we get

a 2a 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 e 3 e

64[P———a—j —16[P——j+ P

g8 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,, —S, {2a+19d} ——{2a+5d}
= 14a + 175d

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

= 1862

¢

2040 =2 x3x5x 17

n should not be multiple of 2, 3, 5 and 17.
Sumofaln=(1+3+5...+499)-3+9+15+21
+...+99)-(5+25+35+55+65+85+95)-(17)

_2500——(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,,
:>3—n[2a+ (3n-1)d]= 32—n[2a+(2n—1)c1]
2 2
= 2a+ (Bn-1)d=4a+ (4n-2)d
=2a+m-1)d=0

4n 2|2a+(n-1)d +3nd
Nowsi_7[2a+(4n—l)d]_ —
S 2n B
" 7[2a+(2n—1)d] 2a+(n—1)d+nd
L =0
_ond_
nd
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logozj(i-%-i-h“] 8. B-C = {7,13,19,..97, ....}
| 35
2
6. /= 1+z+32+;_(3) Now, n”"—n < 100 x 100
; =n(n-1) <100 x 100
o 1.2, 6 +E+ =A={12..,100}.
3?3 So, AnN(B-C)={7,13,19.....97}
5. l+£+£+ Hence sum=E(7+97)=832
3 3 3 3 ’ 2
- - - - 1 o) 22 2100
9. = st
x+1 x“+1 x"+1 2 11
2—3S=1+%+;2+;i3+ YL B T
I-x 1-x x+1
2S 4 4 4
—=—+—2+—3+ _ 2 2
3 3 3 3 —1_X2+1+x2+...
_E( 4/3 J— 101
2\1-1/3 gy L __2
1—x 1_X2101
logﬁ[ﬁJ
NOW 62(3) 0B 1-1/3 PutX:2
1
£=310g((1/4)l(5j=31/2=\/§ So1_ ?:In
2 21
=0 =3
Not in option (BONUS)
7. 2log, (2 —5)= log, 2+ log, (2* _%j 10. Sum of infinite terms :
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Let 2" =t
7
log, (t ~5) = log, Z(t _Ej

(t-5) =2t-7
*—12t+32=0
(t-4)(t-8)=0
=2"=4 or 2" =8
X =2 (Rejected)
Orx=3

:215 ....... (l)

Series formed by square of terms:
2 22 24 26
a,ar,ar,ar ...

2
Sum = —— =150

-Tr

=2 % 150 = 1522150
I-r 1471 l+r

-2 0 . (i)
1+

by (i) and (i) a=12; rzé
Now series : ar’, ar”, ar®

w?_1213s5) 1

Sum = =
_t? _1
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¢

11. ¢g=a+b,=a,-3+2b; =12
aj+2b; =15 (D
GG=a3+bs=a; —-6+4b; =13
a; +4b; =19 @

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

10 10 10 10

Zc —Z a, +bk)=2ak+2bk
k=1 k=1 k=1

=&(2x11+9x(—3))+w
2 2-1

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

= 2046 — 25 = 2021

2(142+43+..4y) 4

12.
3(1+2+3+...+y) log,, x

= logipx=6=x= 10°

1 1
(log10 x? )+ (log10 x? ) +..0

(1+ +—+.. oojlog10

Now,

log 10

—— |log,, x=9
1_i

So, (x,y) = (10°,9)

22 _12 32 _22 42 _32
13. S= + + +
Px2> 2*x3* 3*x4?

11 [ 1] 1 1
e RN E e
1

-
121

120
121

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

r r r
r=2i\/§
4" form of GP=3r > arf =3 =>a=3

33

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

—d=(2+£)2—3ﬁ

=7+43-33
=7+3

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
Sp=>.T, =6 n"+26) n+24) 1
n=1 n=1 n=1 n=l

_ 6(10x11x21) 10x11

+26 % +24x10

=10x 11 (21 +13) + 240

= 3980
_ Su _ 3980 _ o0
10 10

10
?(231 +9d) 100

="

g(zal +(p-Nd) 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

200-p) 2
L0
ﬁ_al+10d_5+ 21
Ca, a+9d 1o 19
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17. 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

7 9 13 19

18. S=—+—+—+—1+
5 5 5 5

lS— l+2+£+
5 52 5 5

On subtracting

4.7 2 4
—3+

+
5 5 5 5

S:Z+L(l+g+—2+...j
4 10 5 5

-2
4 10 5

7.1 .25 61
—+—X—
4710016 32

= 160S =5 x 61 =305

6
5—4+.
3

19. LetT.=r(n-1)

2
T,=nr—-r

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

S, =
2 6
g _n(n—l)(n+1)
! 6
> (2S5 1
N n_
o Z;( n! (n—2)!j

R n(n=0D(n+1) 1
_2(2'6.n(n—1)(n—2)!_(n—Z)J

n—2+3 1
—Z( ((n 2)'j_(n—2)J
1
23 (ne 3)'25(6‘“

Option (1)
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20 1 20 1

éanam—l zéan (an +d)
BETAN
dn:l an an—i_d
If1 1 4 .
= —| ——— |=— (Given)
dla, a,) 9
:>l 4 —q zi
d{ aa, 9
20d -
L ar0dza) 4 as
d a,a, 9

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

=a; +10d=9..(2)
For equation (1) & (2) we get

4 =3&d= >
5

OR

al=15&d=—é
5

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

Option (2)

21.

22,

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+%x+1=0 <g

o + B2 —oP = (o +B)>-3ap

(%) =G)

121 3 71

T 256 4 256

2 3

Let number are a, ar, ar-, ar

4
Pt 55

1 D ..(1)

1(1-r*) 65
— =— .2
ar3[1—rJ 18 @

2:

X
NG N}

So, third term = ar

Q
1l
DL W

200=3
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1 . 1 1
23, x=——— =sin’ 0=— 1 1 1 7 e+——2
1-cos™0 X sz=11{—+—+ +..|=11] —¢
| | 21 4! 6! 2
Also, cos20 = — & 1—sin*Ocos’0=—
y zZ e———2
So, |——x—=~=z(xy-1) =xy ...(1) 3t 5t T 2
Xy z

1 1
Also, —+—=1 = Xx+y=Xxy .... 2)
Xy

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

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

1 n-1
= a =12x| —
()
144

Now, :>(an)2<1 :>W<1

= 20V 5 144
=>n-12>8§

=n=>9

_n’+6n+10 4n’+24n+40

4 2n+D2n)! @n+D@2n)! (2n+1)!

25, T, =
2n+1)! 4.2n+1)!
5 _ (2n+1)>+20n+39
2 4.2n+1)!
3 _@2n+1)’ +(@2n+1).10+29
3 42n +1)!
2
= i 2
3 _I[_@n+)?  @nenl0 29
:
1
3

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

==+ —+..=
1 3t 5! 2

2 [ 1 11 29
2 =— + +

Z 4 2n-1)! (2n)! @n+1)!
5

3 1

2 111 ‘e

26.

l{e 1 1le 11 29 29 }
=—|=———+—+—+ -—-4

412 2¢ 2 2 2 2
_4le 19,
8 8e
) 5
4x*-9x+5=0 :>x:I,Z
5t +t

Now given Z ,t=1t, where

r—1
g
2
5_ (1 "’1+ N
SO —=-8|| —— -
4 2 2
1 pra=2 2
1= 256(—5J =27 = (1) 2

hence p+q=10
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27. a,ar,ar’ ... 1
a:E’ a>0
T2+T6=§:>ar(l+r4)=g
2 2 1
625 b=loa=g
a’r? (1 +rt)?= — .. (D)
4 = T2(a+b)=6+8=14
T, . Ty =25 = (ar’) (ar*) = 25 30. S (x) = (2+3+6+11+18+27+.....+n-terms)log x
a’1® =25 - (2) LetS, =2+3+6+11+18+27+...+ T
On dividing (1) by (2) S, =24 346+ e +T
4)2 '
(1+r ) _2_5
4 T=2+1+3+5+... + n terms
48 17 +4=0 T =2+@n- 1)
@r-1)@*-4)=0 -Dn(2n-1
1 5,1 22n (D00
I‘4= 2,4 :>I‘4=4
) . . ) = S,x)= 2n+w log, x
(an increasing geometric series) 6
a’r6 =25 = (ar’)? =25 S,,(x) =1093 (Given)
T,+T, +T,=ar’+ar +ar’
23.24 .47
e log x (48+3—j=1093
=ar? (1 +r2+ 1) y
=5(1+2+4)=35 1
logx=— ...(1)
2 7 12 17 4
28. S=l+—+5+5++..
33 33 S, (2x) = 265
S 1.2 7 12 S, (2x) = 265
37373
log (2x) 24+M =265
2 1.5 5.5 w : 6 5
— =1+—+—+—5+—;+...+up to infinite terms g
3 373 3 3 | 3
log2x=— ...(2 °6
sz% g, > @) ]
A @-(®
29. a2=£3—= - 1 E
16 b 16a log 2x —logx =~ z
2 1 3
Z_Z 1 £
b a 6 log32=Z:>a=l6 ;
A 1.6 31. GP: 4, 8, 16, 32, 64, 128, 256, 512, 1024, f;_‘
8a’ a .
2048, 4096, 8192
1 8
§—§—48=0 AP: 11, 16,21,26,31,36

LT YO
12

o

Common terms : 16, 256, 4096 only
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x=0

ALLEN®
L
18 1 1 1
32.  2log;,(4*—2)=1+1 4 42 4. T = -
0g10 (4" ~2) Oglo( 5) (2n+1)7 —1(20+2)2n 4(n)(n+1)
1 _
w27 - 2) o y) 1)
5 4n(n+1) 4\{n n+1
(4)?+4-44)-32=0 S_l(l_iJ_l(@j _2
(- 16) (4 +2)= 0 4\" 101) 4\101) 101
4x = 16 35. S, = % [2a+(n-1)d], S,, = 4—211 [2a+ (4n— 1)d]
x=2
4 2
—8,-S, = 2 Pa+@n—d]— 2 2a+2n—1)d]
31 4 2 2
10 2 =3(2)— 10— 4) +41) =4an + (4n - 1)2nd — 2na— (2n - 1)dn
21 0 =2na+nd[8n—-2—-2n+ 1]
= 2na + nd[6n — 1] = 1000
=—6+4+4=2 20+ (60— 1yd = 200
n
33. S =(100)(100) + (99)(101) + (98)(102)........ 6n
Now, S, =7[2a+(6n—1)d]
2)(198)+(1)(199
(2)(198)+(1)(199) g 1000
n
99 10
S=Y(100-x)(100+x)=>"100* — x>
Z( X)( X) Z K 36. [(X1/3+1)_[\/\;/jljj
X
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_ 100> _ 99x100x199

o=3 B = 1650

slope =? =550

(X1/3 — x-172)10

T,,, = 10C(x1/3)10- (—x-1/2)r

0°r T 6 20-2r-3t=0
3 2
=r=4
T, =0c, = 10X9X8xT 55
4x3x2x1




