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AP,GP,HP, Sequences

Single Correct Answer Type
1. The 2008™ term of the sequence 1, 2_&:2 %,%3234353, i,ﬂ,dz‘4442444n4,4134,. .. Where
3 6 10

n occurs @ times in the sequence, equals
(A) 24 (B) 23
(C) 22 (D) 21
Key. C
Sol.
No. of terms
Group (1) 1 1
Group (2) 2,2,2 3
Group (3) 3,3,..,3 6
Group (4) 4,4, ... 4 10
Group (1) rro..r r>+r
2

Let 2008™" term falls in r'" group

, (=D +(r-1) r’+r

=1+3+6+10+ .. <2008< 1+3+6+..+

. (r-Dr(r+1) < 2008 < r(r41)(r+2)
6 6
=P <12048 < (r+1)%=(r+1) ... (i)

= r will be nearer to.cube.root of 12048

Note: 22 < 312048 < 23

for r = 22 inequality-(1) holds

forr < 22'RHS of (1) is less than 12048

for.r >23-LHS of (1) is greater than 12048

= r=22is the required value = 2008" term is 22

Ans. (C) 22.
1 n 2
1 If a, = ,fork=1,2,3....... n, then a | =
“kkeD Za)
n n? n* n®
)—r ) > 3) y 4) .
n+1 (n+1) (n+1) (n+1)
Key. 2
2
Sol (}——+£——+ ...... E—L)
1 2 n n+n
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Key.

Sol.

Key.

Sol.

Key.

Sol.

Key.

Sol.

3)e’

Coefficient of x° in the expansion of (2+3x)e™ is
-28

1) @)1

(ao)! ?

2
x x° x° x'°
(2+3X)(1—F 5—54'—]

2 3 _2-30_-28

10! 9! 10! 10!

1?7 17422 17+2%243

—+ + +

1! 21 3!

17e B)@
17

yl7e oylle

6

12 +22 +32% .+ n?

n!

M -

=}
Il
—

o0

“2n° 3n? n
yNs +Z—.j

n! 5 n!

O\ O+

= =(2x5e+3x2e+e)=

2n*+n+1
n=1 n!

NgE

2)2e+1

> In(n-1)+3n+1 &
I
n=1 n=1

2e+3e+e—-1=6e-1

2n

1 1

The sum of the series 1+ + +
42! 16.4!

64.6!

3)6e—1

4)e’* —e

7e
11

4)6e+1

i
in!
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Key.

Sol.

Key.

Sol.

Key.

e-1 e+l e-1 e+1

1)——= 2)——= - 4)—"=
e e : )20

1 1

1+ —+
42! 16.4!

e?t+e? e+l
2 2Je

2 3 4
X

If |x| <1and y:x—x—+———+ ........... then x =
2 3 4

y: oy y’
1 — ... Ay——+——"
)y+2+3+ )Yy 2+

4

......

2 3 2 3 4

3)y+y—+y—+ ...... 4y——

2! 3!

y=log (1+x)=>1+x=¢"

:>x:y+y—+y +

21 31

.....

In a sequence of (4n+1) terms; the first_(2n+1) terms are in A.P., whose common difference
is 2, and the last (2n+1) terms are in G.P whose common ratio is 0.5 if the middle terms of the

A.P and G.P are equal then.the-middle term of the sequence is

A) n2"t/an-1 B).n2""/2*"-1 ¢)n2" D) n2"l/2"-1

D

Sol. Let the first term is a, then first (2n+1) terms are a,a+2,a+4,...a+2.2n. Clearly
the middle term of the sequence of 4n+1 termis (2n +1)th term, i.e . a+4n also the
middle term of the A.P of (2n+1)term is (n +1)th term i.e., @+ 2n.Again for the last
(2n+1) terms the first term will be (2n+1)" term of the AP i.e. a+4n

~.G.Pis (a+4n),(1+4n)(0.5)"

Its middle term is (a+4n)(0.5)"

According to the given condition,
a+2n=(1+4n)(0.5)"

L2 —4n(0.5)"
(0.5)" -1
.. Required middle term = a+4n=
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2n—4n(0.5)" 2
(05)" -1 1_(1) -
2
. X x? x* . ) .
10. The sum of the series + + +oen to infinite terms, if |X| <1lis

X 1 1+x
A) — B) — — D)1
) 1 x ) 1 x ) )
Key. A
2n—l
Sol.  The general term of the seriesis t, = o
- X
on-1
B 1+x° -1
(l+ x> )(1— x ")
1
o=
1-x2"

e
P
+{1—1x2 1- x“}

1 1 1 1
+ n—-1 n ]: v n
1-x2 1-x° I=x 1-x°

*. The sum to infinite.terms

_lims, =L 1= %

n—o = X —_

x

[Q Lim'x2" =0,as x| <1

n—>w

11. If n arithmetic means are inserted between two sets of numbers a, 2b and 2a, b, where a,b

e R. Suppose that m™ arithmetic mean between these two sets of numbers is same, then the

ratio a:b equals

A) n—m+1:m B) n—-m+1:n C)m:n—-m+1 D) n:n—-m+1
Key. C
. : 2b—-a
Sol.  Let A, A,...A beairthmetric means betweenaand 2b,then A, =a+m 1
n+
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Again, let B, B,........ B, be arithmetic means

Between 2a and b then B, = 2a+ m(b_ 2aj
n+1

Now, A =B =>a+m 2731 _oas
" n+1

(b—Zaj b+a a m
m =>m —|=za=>—=
n+1 n+1 b n-m+1

12. The ratio of sum of first three terms of a G.P. to the sum of first six terms is 64 : 91 the

common ratio of G.P. is

L4 2.3 3.2
4 4 4
Key. 2
Sol Given i :% :M
| s, 91 a(r'-1)
SR i
(r3 +1)(r3 —1) 01
= I’3=2 : r:§
= n

13.  Sum of the series 34+5+9+17+33+.....to n terms is

1. 2" —n=-2 2.2"4n-2 3.2"+n-2

Key. 2
Sol. §,=8+5+9+17+33+......

:(2+1)+(22 +1)(23 +1)+(24 +1)+....
=(2+22 + 2242 4...n terms)+n
=2(2n —1)+n=2"+1+n—2

=2"4n-2

I RN

4.2" —_n+2
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14, If one AM. A and two G.M.s pand qbe inserted between two numbers a andb, then
which of the following is hold good
1. a®+b*=2Apq 2. p°+q°=2Apq 3. a’+b*=2Aab 4. None of these.

Key. 2
Sol. Given a+b=2A

And a,p,q, be G.P.
p®>=aq and g° = pb

= p’=apq and q° =bpq

by adding we get

p*+0’ =apq+bpg

= pq(a+b)=2Apq
15.  If fourth term of a G.P. is 3, the product of the first seven terms is

1. 3 2.3 3.7 4, 4"

Key. 2
Sol.  As the number of terms-are odd (7) let r, be the common ratio

ava“a
2r?'r

So terms can be taken as ,a,ar,ar®,ar®

Product .oftheterm =a’

=3 as(t, =a=3)

16.  The number of divisors of 6912, 52480,32000 are in

1. A.P Only 2. G.P. Only 3.AP.,G.P.&H.P. 4.None of these

Key. 3
Sol. If n isa+ ve number.

k pk K
n=R4.P%..P

(where P, P,, Ps,.... P, are prime number) then number of divisors of nare
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=(k +1)(k, +1)....(k, +1)

Number of prime factor of 6912 are = 2°.3° so no. of divisors =9x4 =36
Prime factors of 52,400 are = 3° x 2°
.. No. of divisors =9x4 =36

Prime factors of 32,000 are =5° x2°
.. No. of divisors =9x4 =36

Now each number having same number of divisors i.e., 36,36,36

Each and every term is constant & constant sequence is always in“A.P.& G.P. both as common
difference is 0 and common ratio is 1.

17. If 1, log,, (3° +48), Iogg(3X —%) are in AP then the.value of X equals

1.9 2.6 3.2 4.4

Key. 3
Sol.  Given1, log, 2(3" +48),log, (3: =873),e AP.

1
= log,9, log, (3'+48). log, (3" ~8/3) eAP.

= 9,(3X +48)u2,3x—8/3 eG.P.  (By concept)
= loga,logh,logce A.P.
T abceGP. . 3 +48=9(3-8/3)

8.3 =72

=9 F=3F, x=2.
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18. If a,b,care in H.P., then a , b , ¢ are in
b+c c+a a+b

1. AP. 2. H.P. 3.G.P. 4. None of these
Key. 2
Sol.  Given a,b,ce H.P.
So, E,E,EEA.P.

abec
a+b+c b+c+a c+a+b

, e AP,

a b c
By using concept if a,b,c € A.P.

Then their reciprocals are in H.P.

19. Between the numbers 2 and 20, 8 means are inserted, then theirsum is

1.88 2.44 3..176 4. None of these

Key. 1
Sol. Leta,A,A..A,beAP

Where a=2,b=20,n=8

. sum of the means = g(a+ b)= 2(2 +20) =88

20. In the expansion of . (1+ x)" the sum of coefficients of odd powers of X is
1.0 2. 2% 3.2 4. 2"
Key. 2

Sol. - Fact. The sum of the coefficients of odd powers in the expansion of (1+ x)n = sum of the

coefficients of even powers in (1+ x)n
— 2n—1

27071 — 269

21 If the arithmetic mean of two positive numbers a&b (a>Db)is twice their G.M., then
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a:bis

1. 647:6-+7 2. 2+3:2-43  3.5+6:5-6 4 Noneofthese

Key. 2

Sol. aT+b ~2Jab

a+b—4yab =0

%+1—4\/% =0 (Dividing by b)

22 The number of terms ‘common between the two series 2 + 5+ 8 + ...up to 50 terms and the
series 3+ 5+ 74 9+ . .up to 60 terms.

1.24 2.26 3.25 4. None of these
Key. 4
Sol.  Let-m™ term of first A.P. be equal to the n" term of the second A.P. then
2 45,8 ,5..50 terms series 1

3,5,7,...., 60 terms series 2

Common series 5,11,17,....., 119

40" term of series 1= 59" term of series 2 = 119 = last term of common series

= a,=5+("n-1)d =119+1=6n=n=20.
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Number of common terms is 20.

23 The sum of the series 1+9+§+@+.... up tonterms if N=16is
4 9 16
1. 446 2. 746 3.546 4. 846
Key. 1
P+2° 1P+2°+3
+ +
1+3 1+3+5

Sol.  The given series can be written as 1° +

P22 4+3F 4.0
" 1+3+5+..+(2n-1)

n’(n +1)2 (n +1)2

" 4t 4

t =3 (n+1)(n+1)
1 ) 1 n ) n
:—(n +2n+1):—{2k +22k+n}
4 4= pa}

LS, =
4

{n(n+l)6(2n+2)+n(n+l)+n}

) 1]16.17.33
. 816:_ Z

+16:17 +16} = [88x17 +16x8+16] =446

24 Sum ofn terms of series
ab+(@+)b+D)+(@+2)(b+2)+..+(a+(n-1)(b+(n-1)
if abzland(a+b)=1, is
6 3
n 2 n 2 n 2
(A) g(l—Zn) (B) E(1+n—2n ) © 6(1—2n+2n ) (D) none of these

Key. C
Sol. s=ab+[ab+(a+b)+1]+[ab+2(a+b)+2°]+...[ab+(n—-D(a+b)+(n-1)%]

= nab+(a+b)nz_1:r+nz_1:r2
r=1

r=1

10
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25

Key.

Sol.

26

Key.

Sol.

= nab+(a+Db)

n(n-1) (n-1)n)(2n-1)
2 6

. g[1+ (n-1)fL+2n-1}]

_n IRy BELLY 2
—6[1+2n(n 1] 6(1 2n+2n°)

If log (a+c),log(a+b), log(b+c) are in A.P. and a,c,b are in H.P, then the value of a+b is (given
a,b,c >0)

(A) 2¢ (B) 3¢ (C) 4c (D) 6¢

A

log(a+c)+log(b+c)=2log(a+h)

(a+c)(b+c)=(a+b)’

= ab+c(a+b)+c® =(a+h)’ (1)

also,c:Lab: 2ab=c(a+b)
a+b

= 2ab+2c(a+b)+2c® =2(a+b)? ... (2)
From (1) and(2),
c(a+b)+2c(a+b)+2c® =2(a+b)?

2(a+b)*—3c(a+b)-2c*=0

3c++9c? +16¢*  3et5c, c
4

sa+b= 2c or ——
4 2

s.a+b=2c Q a,b,c>0)
If a,a,,a;,....,a, ‘are.in_ A.P. with S as the sum of first ‘n’ terms (SO = 0), then

n

"C.S
Z k=K is equal to

k=0

w2 [na +s,] ® 2"[a+s,] ©2[ma+s] @27 [a+s,]
A

n

Z“: "CS =."C, %[2a+(k—1)d]
k=0

k=0

d\ s da, ,"
=[(a,- ) k', +- > k' ¢]
23 23

=(ai —%jn.zn—l +%[n-2"‘l +n(n-1)2"’]

=a,.n.2"" +dn(n-1)2"°

11
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=n.2"°[4a, +a, —a,]=n2""[3a, +a,]
—2™3[2na, +2n(a“;a” j]

=2"?[na, + Suy.

27 The positive integral values of n such that

1.2 +22243.2°+4.2*+52°+...+n2" =210 1 2 js
(A) 313 (B) 513 (C) 413 (D) 613

Key. B
214224284 42" =2"_2
224284 2" =2 _p?

Sol.
224 42" =2mt_28

+27 =277 -2

o(z)-(-2)
= 2" (n-1)+2

Given that 2" (n—1)+2=2""+2
= (n-1)2" = 2"

=n-1=2°
=n=2°+1=513

28 If a,b,c, are in A.R. and p, ‘p" are respectively A.M. and G.M. between a and b while g, q'

are respectively AM. And G.M. between b and c, then

A) p°A4q° =p?+q” ® pa=pq
(@).p*a’=p°-q° (D) p*+p“=0q"+q”
Key. C

Sol. _“Wehave 2b=a+c and a,p,b,g,c are in A.P

_ po2rb o _bec
2 2

Again , p':\/%and q':\/E

‘ pZ_q2=(a+b)2_(b+C)2

o 2
(a—c)(a+c+2b)

= 2 =(a-c)b=p*-q°

12
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29. The arithmetic mean of the nine numbers in the given set {9, 99, 999, ....... 999999999} isa 9
digit number N, all whose digits are distinct. The number N does not contain the digit

(A)O (B) 2 (©)5 (D)9
Key. A

1
Sol. N= 5{9, 99, 999, ....... 999999999} =1+ 11+ 111+ ....... +111111111

=123456789 (A)
2 ain?2
X“sin“x+4
30. The minimum value of the expression 95— forx 11 (0, 1) is
XSsIn X
16 8
(A) — (B)6 (€12 (D)
3 3
Key. C
Sol. E=9xsinx+— [note that x sin X > 0 in (0,.[) ]
X Ssin X
2 2
E= [3\/xsin X ——_j +12
A/ Xsinx
) Emin = 12 which occurs when 3 x.sinx= 2 X sin X = 2/3]

note that x sin x is continuous at x = 0 and attains the value [ /2 which is greater than 2/3 at
x = [1/2, hence it must take the 2/3 in (0,7/2) ]

31. There is a certain sequence of positive real numbers. Beginning from the third term, each
term of the sequence is the sum<of all the previous terms. The seventh term is equal to 1000
and the first term is equal to.1.. The'second term of this sequence is equal to

(A) 246 (B) % © g (D) 124

Key. B
Sol.  sequenceis tq tiy+tz+tg+. ...
t3=t1+t2;t7=1000
ty=1
but t;=t; +ty+tg+ty +i5+1g
1000 = 2(tg +ty +tg + 14 +t5)
=4ty +ty +ig3 +1y)
=8(t] +ty +tg)
1000 = 16(tg +tp)

t1+t2= t2:7]_:7]_:
32. If(l+x+ x2)25 =ag+tagx+ azx2 + ... +agQ - x50 then agtaptagt.. +ag is
(A) even (B) odd & of the form 3n

13
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Key.

Sol.

33.

Key.

Sol.

34.

Key.

Sol.

35.

Key.

Sol.

36.

Key.

Sol.

(C) odd & of the form (3n [/ 1) (D) odd & of the form (3n + 1)
A
putting x=1 and 11 and adding
agtagt .. tagp= = 0
= = 2[13+25C, + ... + 25Cy . 223
even

The sum of the series (12 +1).1! +(22+1).21 +(32+1). 3!+ ...+ (n2+ 1). nlis

(A) (n+1). (n+2)! (B) n.(n+1)! (C) (n+1). (n+1)! (D) noneof these
B
Th=[nh+) () ]nt =n.(n+l)! (n11).n!
Nowput n=1,23, ... ,n and add
Find the sum of the infinite series l+i+i+i+i .....
9 18 30 45 63

1 1 1 2
A) — B) — C) = D) —
(A) 3 (B) 2 (©) c (D) 3
A
Tn = =
hence T, using method of diff; T,, = =
] Sp= = Ans.

The sequence a4, a, ag, ... satisfies-ag.= 19, ag = 99, and for all n 71 3, a, is the arithmetic
mean of the first n — 1 terms..Then ay.is'equal to

(A) 179 (B) 99 (©)79 (D) 59
A
ni3, ag= (1)
a4 = = L a4 = a3
a5 - = = a4
3.3—8.4—8.5: ......... —39—99
putiin equation (1)
99 =+ 7 ap =179 Ans.

. 1 1 .
If a, b, carein G.P. then . —, are in

b-a 2b b-c

(A) AP. (B) G.P. (C)H.P. (D) none

A

Let a=x;, b=xr c=xr2

hence the number are , ,
now, =

+ = =
hence , , arein A.P.

14
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37. Let dl, d2 e , dk be all the distinct factors of a positive integer n including 1
and n. Suppose

dq +dy + ... +dy =72, then the value of 1 + 1 o 1
d d, dy
72
A) —
(A) "y
(B) cannot be computed from the given information
72
(C) —
n
(D) None of these
Key. C
Sol. , ,..... are all distinct and each of these represents one of the number d4,
s PP di
0 =
0
38. If b is the arithmetic mean between a and x; b is the geometric mean between 'a’and y; 'b' is
the harmonic mean between a and z, (a, b, X, y, z > 0) then the value of xyz is
b*(2a—b) b*(2b—a)
A) a3 B) b3 C D
A (8) © < O — —
Key. D
39. The first term of an infinite geometric.series is 2 and its sum be denoted by S. If | S — 2| <
1/10 then the true set of the range of common ratio of the series is
11 11
A | —, = B)|—-——,—|—-{0
()(losj ()(sz {0}
1 1 1 1
Q| —-——,—|-{0 D)|-——,—|-{0
()( 1920) % ()( 1921j 1
Key. D

40. The number of real values of the parameter 'k for which

(logyg x)2 —log,¢ X+ 109, k =0 will have unique solution

A) 2 B) 1 C) 4 D) 5

Key. B
Sol.  For exactly one solution Alogigk=1Lk>0= k=2

41. 1f 3 =801 +k, where A € N, then 'k" is

15
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Key.

Sol.

42. The sum of first 'n' terms of the series %+%+Z+—+

Key.

Sol.

43.

Key.

Sal.

A) 78

A) 2"

B) 3

B

C) 2

D) 9

#7235 323(81) = 3(30+1)" =3( °cy80° +7¢;80°+_+°C)

Hence remainder is 3

D

1 32 7 15
R S i
2 4 8 16

The sum to n terms of the series

{55

(A)

2°n
1£35.3.(2n-3)
C) 1-
© 2" n-1
A
N tnx(2n+1)xl

MU (n+1) 2
@n+2)t ., =(n+Dt,

n+l

@n+3)t,,—(2n+Dt =t .,
Putn=1

5t,—3t, =t,

n=2, T7t,—5t,=t,

@n+Dt, —(2n-Dt,_, =t
(2n+Dt, -2t =S

B)1-27"

to '» 'terms

S

1.35...2n=D)(2n+1)

15 .
..... is
8 16
C)2"—n+1 D)2 "+n=1
to '#'terms
1 H
G
]=m—l 21 =m—[l—in]=2_"+ﬂ—l
2o 1
2
1.3.5....(2n-1)
B) 1-
(B) n
1.35....(2n 3
D
©) 2"n-1

16
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g_135...2n+1)

1
[nx2"

44, The sequence {Xl, ) T , X50} has the property that for each k, Xy is k less than the sum of

other 49 numbers. The value of 96x5) is

a) 300 b) 315 c) 1024 d)0
Key: B
Sol: Wehave X, +k=S—X, where X, +X, +...+X, =S

= 2x, +k=S

- 2(8)+ 222 =505

= 48(8) =2551

- = 2510|1315

48 2 96

45, If the first and (2n —1)th terms of an A.P; a G.P. and H:P-.are equal and their n™ terms are

p,q and s respectively, then which of the following.options is/are correct?

A)p=q>s b) p+s=q c)\ps=¢’ d)p=q=s
KEY :C
HINT: Let the first term be a and (2n —1)th term be'b then

b—a a+b
=a+(n-1l)d=a+(n-1 ¥
pa+(n-D)d=a+(n-1) 25227
n-1 1
g=art= a(gjm = a(EJZ =Jab
a a
11 1 1

11 b a2l a b

“==+(n-1) d _a

S a 2n—-2 2

p,q, r arethe A.M, G.M, H.M of a, b.

Sp2a=roand ps=q°

1 1 1
46. If a1, a2, a3, ... aso1 are terms of an AP such that + +...+ =10 and
alaZ 3.23.3 a4000a4001

@ + 000 = 50 then |a; — ase01| is equal to

(A) 20 (B) 30

(C) 40 (D) 10
KEY : B
HINT: 4000 =10 = ajau0 =400

a‘1a4001

a1 + as01 = 50

17
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(a1 — @4001)® = (a1 + auo01)? — 4a1 aso01
= |8.1 — a4001| =30

47. Statement-1 : The series for which the sum to n terms (nn > 1), Sy is given by S, = 3n? + 4n +
5 is an arithmetic progression (AP).
Statement-2 : The sum to n terms of an AP having non-zero common difference is a quadratic
inn.

KEY : D

HINT: CONCEPTUAL

48. The fourth and fifth term of a sequence {tn}r121 are 4 and 5 respectively and the'n® term is

givenas t, =2t _, —t, ,, N >3 (neN). Then the sum to first 2009 terms is

(A) 2019045 (B) 2013021
(C) 2017036 (D) 2018040
KEY : A

HINT: t =2t -t ,
t—t=t .t

a,=t -t ,,n>3

WE HAVE a, =a,,

THUS {a,} IS A CONSTANT SEQUENCE

a; =t;—t, =1

NOW a, =t,-t, =1=4-t;=1t, =3

SIMILARLY t, =2t =1

THUS {t,} 1S AN AP WITH. r =1 AND COMMON DIFFERENCE 1

202019 ¢ _ 2009x2010

n=1

=2003 x1005 =2019045

50
3
49, 1f X8 =2x3—1and X is not real then Z(xr +er) -
r=1

A) 100 B) 256 C) 76 D) 94
KEY-:D

2 if r isa multiple of 3

HINT X =1= X =0, 0 X +x* = L _
=1 if r is not a multiple of 3

50. Ifa, b,carein A.P. b,c,darein G.P.and c,d,e are in H.P. then a,c,e are in
(A) AP (B) GP
(C)HP (D) none

KEY : B

HINT :a,b,carein AP = a+c=2b; (1)
b, ¢, d are in GP = ¢® =bd (2)
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51.

Key :

Hint :

52.

Key:
Hint:

53.

c,d, earein HP :ﬁzd (3)
c+e

(a+c)ce bg = ¢

1)x(3

)<(3)= 2"
~.(a+c)e=c(c+e)
ae=c’=a,c,eareinG.P

log, 10)"
If anzzw forn>0thenao+a;+a,+asz+...uptoooequal is

= kI(n—k)!
(A) 10 (B) 102 (C) 10° (D)-10"
B
n on n n

. (log.10) 3 n! _ (log.10) [Zn}: (2log, 10)
’ nt S k!(n-k)! n! n!
Thus, ap + a1 + a2 + . . . upto infinity is

® (2log,10)"
= Z( gel ) - eZIOQelO :100

n=0 n:

(B) is the correct answer.

If a, is the greatest value of f(x); where f(X)=| ——=—— | (where [] denotes greatest
2+[sinx]
1 n+2

integer function) and a,,; = +a,,then lim(a,) is

g ) n+1 (n+1) n n—>00( n)
() 1 (B) €?
(C) In2 (D) In3

C

al :1
=a, =1l——

1
The sequence {X,} is defined by X3 =Xf+X, and X1=3- Then

1 1 1 . Lo
+ +..+ (where [.] denotes the greatest integer function) is equal to
X1 +1 X,+1 X100 +1

(A)O (B) 2
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(C)4 (D)1
Key: D
. 1 1 1 1 1 1 1

Hint: = =—- = =———

YO xk(xk +1) X, X+l X+l X Xy

1 1 1 1 1
= S =
X;+1 X, +1 X100+l X1 X1
As O<i<l
X101

1 1
+ +..+ =1
X1 +1 X, +1 X100 +1

54. If S, = Zn:tr :%n(2n2+9n +13),then Zn:\/f equals
r=1 r=1

(a)%n(n+1) (b)%n(n+2) (c)%n(n+3) (d)%n(n+5)
Key: c
Hint: Wehavet,=S,—Sh1 Vn >2

1

tn:E[Z( —(n=1)°)+9(n* ~(n-1)J13(n=n+1)
= %[6n2—6n+2+9(2n—1)+13]

:%(an +12n +6) =(n+1)’

gﬁzg(wl):%(n+1)(n+2)—1:%n(n+3)

55.  {a.} and {bn} be two sequences given by a, = (X)"% +(y)"? and b, = (X)"% = (y)"?" for
all neN, then aj a; as ... an is equal to

Wx-y._ By Y
X<y Xy
OFF ©f

Key:c¢

Sol: “a1a2.... An=hq

1 1
[XZM _yznlJ (a,a,...a,,) —as bos (a,a,..4,,)
b b

n n

b, (X+Y) (X —fy) _x-y
b b b

n n n
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56. The sum of the series ———+ 313 + 417 + ———upto infinity
5921 5°32 5°43
9
(A)1 (B) -
5
1 2
C) = D) £
© c (D) c
Key. C
Sol. Trzﬂ,rzz
5r(r-1)
5r—(r-1) 1 1

5r(r-1) 5%r-1) 5'r

iT _ (L_LJ{L_LJ{L_L}_%
~ " {51 522) (522 5%3) \5°3 5%4

1
5
57. If a, b, c, d are distinct integers in AP such that d =a%+b*+¢” thena+b+c+dis
(A0 (B).1
©2 (D):None
Key. C

Sol. d=a’+b*+c?*=a+3t=(a+t)*+a’+(a+2t)’
5t2 +3(2a—-1)t+3a®?—a=0
D>0=24a*+16a-9<0

=t=1
a+b+c+d=2

58. If b+c,c+a,a+b arein H.P then show that a?,b?,c? are in

(8) AP (b) G.P (©) H.P (d) AG.P
Key. A
Sol. 1 1 1 1

c+a b+c a+b c+a
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59.  Sumoffirstn terms of a sequence is given by 3 S, =T,* + 3T, -2, (T, >0) where Ty is

the nth term of sequence, then the value of T, 22 is

A) 2-42 B) 2+42 C) 2+342 D) 3+22
Key. C
2 —
sol. g:ﬂi%Lﬁzﬂ:#:Q
T2 -T*+3(T,-T
S, -8, = 2 1 (2 1)=T2
3
77 -T7+3(T, - T,) = 3T,
= T2 =T2?+3T, =2+32
60. If a, b, ¢ are three distinct numbers such that a, b, c are in A.P. and.b —a, c—b, aare in G.P.,
thena:b:carein
(A)2:3:4 (B) 3:4:5
(C©)1:3:5 (D) 1+2:3
Key. D
Sol. a,b,carein AP. =2b=a+c ce(D)
(b—a), (c—b),aarein G.P. = (c—h)?>=a(b - a)
=c—-a=alb-a) ....(2)
from (1) and (2)
a_b_c
1 2 3
61. The sum to n terms of the series

E(l}rE[lT +£(1T +..... upto n terms is
127 \3 3 l2) T

) 1.3.5....(2n-1)(2n +1) 1 B) 1- 1.35....(2n-1)
2'[n [n [n
1.35....(2n-3) 1.35....(2n-3)
C) 1- D
© 2" n-1 ) 2" n-1
Key. <A
Sol. - t.x(2n +1)X1
(n+1) 2
@n+2)t,,, =(n+Dt,
@n+3)t , —(2n+Dt, =t ,
Putn=1
5t,—3t, =t,

n=2, Tt,-5t,=t,

22
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62.

Key.

Sol.

63.

Key.

Sol.

64.

Key.

Sol.

@n+Dt, —-@2n-Dt, =t
(2n+Dt, -2t =S
g_135..(n+1)

1
[nx2"

The sum to n terms of the series

E(l}rg(if +££1T +..... upto n terms is
12) 22 3 l2)

A) 1.35....2n-1)(2n +1) 1 ®) 1- 1.35....(2n-1)
2"|n [n [n
1.35.....(2n -3 1.35.....(2n -3
(C) 1- n-1 ( ) (D) n-1 ( )
2" n-1 2" n=1
A
3 tnx(2n+1)xl
" (n+) 2
2n+2)t, ,, =(n+Dt,
@n+3)t,, —(2n+Dt =t
Putn=1
5t, -3t =t,

n=2, 7t,—5t,=t,
@n+Dt, —(2n-Dt, , =t
(2n+Dt, -2t =S

g_135..(2n+D)

1
[nx2"

If the ratio of the sum to ‘n’ terms of two A.P’s is (5n+3):(3n+4), then the ratio of their 17th

terms.is

a) 172:99 b)168:103 €)175:99 d)171:103
B

n n-1

hl _ —|d

2[2a1+(n Dd,] 5n+3 a1+( 2 j ' 5n+3  n-1

n “antd - (n-1). ansaPt Ty 10
E[2a1+(n—1)d2] a1+(2jd2

If x,y,zarein G..Panda* =b” =c* , then

A) log,a=log, c b) log? =log, c C) log,a=1log, b D) None

C
a"=b’ =c*=k., y’ =xz=(lol,k)" =log, k ,= log, k = (logb)’ = log a.log ¢

23
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65. If the pth, gth, r th terms of an A.P are in G.P, then common ratio of G..P is
2 2 b) — e g 4=°
q p pP+q P—q
Key. D
a+(p-1)d =k Findw
sol. a+(q-1)d=kr -

a+(r-1)d =kr?
H+ 2 Hgp+3_

66. IfHy, Hy o , Hog be 20 harmonic means between 2 and 3, then =
H-2 “H,-3
a) 20 b) 21 c) 40 d) 38
Key. C
sol.  H=23 p, =120
31 43
2
67. |f£2+i2+i2+ .................... to oozﬂ—,thenlz+i2+i2+ .................... =
1 2 3 6 1 3.5
2 2 2 2
Vs
a) — b) — C)— d) —
) 3 ) 12 ) )
Key. A
1 1 1 7t 1(x*\a’
Sol. —2+—2+—2+ ......... === |75
1 3 5 6 2°..6 8
68. The 20th term of 2,9,20,35,54, ... is
a) 819 b).820 c) 1009 d) 1010
Key. A
Sol.  t,=2+(7+11+15.....(n=1)terms)
69. Ifx>1,y>1z>1andXx,y,zareinG.P. then (Inx?)?, (Inxy)?, (Inxz)*are in
(A) AP. (B) G.P.
(C) H.P: (D) none of these
Key. C
Sol. x>1y>1,z>1
X, YnZ= G.P. = Inx, Iny, Inz are in A.P. 2Inx, Inxy, Inxz are in A.P.
(Inx?)%, (inxy)™?, (Inxz)tare in H.P.
1 1 1 1
70. If S, =1+=+—=+—+.....4+— and n > 2, then S, would always be
2 3 4 n
1
(A) more than n(n+1)" —n  (B) less than n(n + 1)¥" —n
1
1 n
(C)equalto n(n+1)" —n (D) greater than or equal to %
n+
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Key.

Sol.

71.

Key.
Sol.

72.

Key.
Sol.

73.

Key.

Sol.

74.

A

1 1 1 1
(1+1)+[1+2J+(1+3J+(1+4j+ ..... +(1+nj>( 3 4 5X Xn+1jlm

n

S DS ey
n

= Sy>n(n+1)Y"—n

511973
{1+(ax2—2bx+c) } is

a) -2 b) -1 c)0 d)1
D

Q a b,carein AP.

=2b=a+c

=a-2b+c=0

Putting x=1

If a,b,c are in AP, then the sum of the coefficients of

1973

Required sum = (1+a—2b+c)~ ~ =(1+ O)1973 =

1

{an} and {b.} be two sequences given by a, = (X)V2 "+ (Y2 and b, = (x)¥% —(y)¥? for
all neN, thenai a; as ... an is equal to

X+
(A x—y |) Y
b,
X-y Xy
c) —2 D) =2
©) b, (D) b,
C
did2....an= bn alaé.n“an
_ab, (a8, wa5,)
b,
o) (a,a,..8, ) (a,a,..a, _,)
v (Xz"'1 _yzn-lj 1 zbn N1/ —a ) by ot 2bn n-2
e, WX ) (WX —fy) _x-y
bn bn bn
1 11 _
2 22% 32% 42+ 77
1 3 3 2
1)— 2)log. | — 3)log. | = MHlog.| =
¥ oo (2] o[l o)
3

1 3
log.|1+= |=log. —
g‘*( 2] %2

The ratio of sum of first three terms of a G.P. to the sum of first six terms is 64 :91 the
common ratio of G.P. is

25

AP,GP,HP, Sequences



AP,GP,HP, Sequences

Mathematics
1. l 2 § 3. § 4 Z
4 4 4 4
Key. 2
a(r’-1
Sol. Given == :% = ( )

(P-Y _es
(r*+1)(r*-1) 91

s _ 21
64

3
=T =
4

75.  Sum of the series 3+5+9+17+33+.....to n terms is

1. 2" —n-2 2.2"4n-2 3. 22 +n—2 4. 2" _n+2

Key. 2
Sol. S, =3+5+9+17+33+......

=(2+1)+(2° +1)(2° +1)+ (2" #1) + .
=(2+42°+2°+2" +.....n'tenms )+ n
=2(2"-1)+n=2""xn=2
=2"4n-2

76. If one'AM. A and two G.M.s pand qbe inserted between two numbers a andb, then

which.of the following is hold good

1 a+b*=2Apqg 2. p+q°=2Apg 3. a’+b’=2Aab 4 None of these.

Key. 2
Sol. Given a+b=2A

And a,p,q, be GP.
p’=aq and g° = pb

= p’=apq and q° =bpq
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by adding we get
p*+q” =apg+bpg

= pa(a+b) =2Apq

77.  If fourth term of a G.P. is 3, the product of the first seven terms is

1.3 2.3 3.7 4, 4

Key. 2
Sol.  As the number of terms are odd (7) let r, be the common ratio

a a a
r*r'r

So terms can be taken as .a,ar,ar?,ar’

Product of the term =a’

=3 as(t,=a=3)

78.  The number of divisors of 6912, 52480,32000 are in

1. A.P Only 2. G.P. Only 3.AP.,GP.&H.P. 4. None of these

Key. 3
Sol. If n isa+ ve number.

k Dk K,
n=P“P%..P

(where p;, Py+P;, ... P, are prime number) then number of divisors of nare

= (kp+1) (K, +1)...(k, +1)
Number of prime factor of 6912 are = 2%.3% so0 no. of divisors =9x4 =36

Prime factors of 52,400 are = 3 x 2°

.. No. of divisors =9x4 =36

Prime factors of 32,000 are =5° x 2°
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.. No. of divisors =9x4 =36

Now each number having same number of divisors i.e., 36,36,36

Each and every term is constant & constant sequence is always in A.P.& G.P. both as common

difference is 0 and common ratio is 1.

79. If 1, logg, (3" +48), Iogg(BX —gj are in A.P., then the value of X equals

1.9 2.6 3.2

Key. 3
Sol.  Given1, log, 2(3* +48),log, (3 ~8/3), AP

= log, 9, %Iogg (3 +48), log, (3' ~8/3) AP

1/2
= 9,(3*+48) ,3-8/3 GP.  (By concepl)

= loga,logb,logce A.P.
. abceGP. . 3 +48=9(3 ~8/3)

8.3 =72

=9, F=3F, x=2.

80. If a,b,carein HP., then a , b , ¢ arein
b+c c+a a+b
1. AP 2. H.P. 3.G.P.
Key. 2

Sol. . Given a,b,ce H.P.

eA.P.

O

So, El
ab

a+b+c b+c+a c+a+b
) ) e A.P.
a b C

By using concept if a,b,c € AP.

Then their reciprocals are in H.P.

4.4

4. None of these
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81. Between the numbers 2 and 20, 8 means are inserted, then their sum is

1.88 2.44 3.176 4. None of these
Key. 1
Sol. Let a,Al,AQ....Ag,beAP

Where a=2,b=20,n=8
n 8
. sum of the means =E(a+b)=5(2+20)=88

82 If the arithmetic mean of two positive numbers a&b (a>h)is twice their G.M., then

a:bis

1. 6+7:6—7 2.2+43:2-43  3.5+46:5=6 4 Noneofthese

Key. 2

Sol. aT“):z@

a+b—4Jab =0

%+1_4\/% =0 (Dividing by-b)

83 The number of terms common between the two series 2+ 5+ 8 + ...up to 50 terms and the
series 3+5+7+9+...upto 60 terms.

1.24 2.26 3.25 4. None of these
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Key. 4
Sol.  Let m™ term of first A.P.be equal to the n" term of the second A.P. then

2,5,8,....50 terms series 1

3,5,7,...., 60 terms series 2

Common series 5,11,17, .....,119

40" term of series 1= 59" term of series 2 = 119 = last term of common series
= a,=5+("n-1)d =119+1=6n=n=20.

Number of common terms is 20.

84.  If a,b,c are three positive numbers, then the minimum-valueof the expression
ab(a+b)+bc(b+c)+ca(c+a)
bca
1.3 2.4 3.6 4.1
Key. 3
Sol.  Given expression equal to

(a+b)+(b+c)+(c+a)
c a b

cC C a
+—F—F+—F+—+=
Using AM: > M, ¢ @ a b b, [abbcca
6 ccaabb

a+b b+c c+a
r + + >
c a b

0 6

85. Sum of n terms of series ab+(a+1)(b+1)+(a+2)(b+2)+....+(a+(n-1)(b+(n-1))

ifabzlamﬂa+b)=l,b
6 3

A) g(l— 2n)? B) g(1+ n-2n) () %(1— 2n+2n%) (D) none of these

Key. C
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Sol.

86.

Key.

Sol.

87.

Key.

Sol.

s=ab+[ab+(a+b)+1]+[ab+2(a+b)+2°]+...[ab+ (n—1)(a+b) + (n—1)°]
nab+(a+b)n271:r+n§:r2

n(n-1)  (n-D)(n)2n-1)
6

nab+ (a+b)
- g[1+(n—1){1+ on-13]

_n ="a- 2
—6[1+2n(n 1] 6(1 2n+2n°)

If log (a+c),log(a+h), log(b+c) are in A.P. and a,c,b are in H.P, then the value of a+b is (given
a,b,c >0)
(A) 2c (B) 3¢ (C) 4c (D). 6c
A
log(a+c)+log(b+c)=2log(a+hb)
(a+c)(b+c)=(a+b)?
= ab+c(a+b)+c® = (a+b)? (1)
also,c = 2ab = 2ab=c(a+b)
a+b
= 2ab+2c(a+b)+2c® =2(a+b)* ... (2)
From (1) and(2),
c(a+b)+2c(a+b)+2c* = 2(a+h)’
2(a+b)*—3c(a+b)-2c*=0

3c+4/9c*+16¢*> 3c+5c c
> =2cor——
4 4 2

sa+b=2c @a,b,c>0)

sa+b=

If a,a5,a,..,a, are in AP. with S, as the sum of first ‘n’ terms (SO = 0), then

n
n
2"Cise
is equal to
k=0

@ 2" [na +s,] @ 2'[a,+s,]  (©2[na+s,] (@) 2" [a+s,]
A

"C.S, = nck5[2a+(k—1)d]
k=0 n
k=0

d\ s da, ,"
=[(a,- ) k', +- > k' ¢]
23 23
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= (ai _%j n-2n71 +%[n2nl + n(n _1)2”’2]

=a,.n2"" +dn(n-1)2"°
=n.2"°[4a +a,—a]=n2""[3a +4a,]

— 2"[2na, + 2n(a1;a“ ]]

n-2
=2""[na, +s,

88. If a,b,c, are in A.P.and p, p' are respectively A.M. and G.M. between a and b.while g, q'
are respectively AM. And G.M. between b and c, then

A p*+0’=p°+q° B PA=pq
©) p*-q*=p?-q* (D) p*+p?=0g°+q"”
Key. C
Sol. We have 2b=a+c and a,p,b,q,c are in A.P
L p_ath  bec
2 ' 2

Again , p':\/%and q':\/E
, (a+b)2—(b+c)2

LpT-q° = 2
a—-c)(a+c+2b : .
_(@o)(@rer2) Gt
4
89. Through the centroid of.an equilateral triangle a line parallel to the base is drawn. On this

line, an arbitrary point p is taken inside the triangle. Let h denote the distance of p from the
base of ‘the triangle. Let h, and h, be the distance of p from the other two sides of the triangle,
then

(A) his the H.M. of h,h, (B) histhe G.M. of h;,h,

(C) histhe AM, of h,h, (D) None of these

Key. C

Sol.  AABC =APBC + APAC + APAB

l.a.:%h=£a.h+1 a hl+la.h2
2 2 2 2
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90.

Key.

Sol.

91.

Key.

Sol.

92.

Key.

Sol.

b TR

B o

hl+h2:2h:>h:—hl;h2

a,b,c are positive integers forming an increasing G.P. whose common ratio is a natural
number, b —a is cube of a natural number and loga +log, b+log;e=6,thena+b +c=

A) 100 B) 111 C) 122 D) 189
D

log, (abc) =6 = (abc) =6°

Let a:E and c =br
r

= b=36anda:§ =r=234,6,9.12,18
r

Alsob—-a=36 (1—% is a perfecticube. r=4
r

= a+tb+c=36+9+144=189
If S,P and R are the sum,-product and sum of the reciprocals of n terms of an increasing G.P.
and S" =R". P¥, then K is equal to

A)l B)2 C)3 D) none of these
B

a(l-r" n(n-1)
S= ( ) JR=a".r 2

I—r

R =l+i+i2.... to n terms =1_—rn_1

a.ar ar a(l-r)r
SnZRnPk = (Ej =Pk

R

- (azrn—l)n — pX
= P? =p* = k=2
Sum of first hundred numbers common to the two A.P.’s 12, 15, 18, ... and 17, 21,25 .....
A) 56100 B) 65100 C) 61500 D) none of these
C

API1=12, 15,18, ... (common difference d, =3)
APII=17,21,25... (common difference d, =4)
First term of the series of common numbers = 21
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Here a = 21, common difference of the series of common numbers = L.C.M of d, and

d, =12
.. Required sum of first hundred terms
= %[2 x 21+(100-1)12 | =100[21+594] = 61500
93. If 11 A.M. s are inserted between 28 and 10, then number of integral A.M’s is
A) 5 B) 6 C)7 D) 8
Key. A

Sol.  Since A, A, ,A,,...,A,; be 11 A.M. s between 28 and 10.
28, AA,,....,A,;, 10arein A.P.
Let ‘d’ be the common difference of A.P.
Also the number of terms = 13.
10=T,=T, +12d =28+12d
d- 10-28 18 3

12 12 2
Number of integral A.M’s is 5.

94, If a,b,c are in HP, then biiji is equal to
—-C

A) — B) 2 C) Q- D) none of these
a+c a+c
Key. A
Sol. Q a,b,carein H.P.
Q b 2ac
(a+c
1 1
_+_
b-a b-c
N 1 n 1
2ac \ 2 2ac ¢
(a+c) (a+c)

= (a+c){ L ! } - (a“){_Ll}

a(c-a) c(a-c)

(c+a)(a—c) - (a+c)_2
ac(a—c) ac b

100 100

95. “'Leta, bethe n™ termofan AP.If Y a, =o and ) a,_, =B, then the common difference
r=1 r=1

of the A.P. is

A) o—B B) B-a C) OLT—B D) none of these
Key. D
Sol. a ta;+ag+..+a,,=p

A, +8, +ag ..ty =0

a,—8;+a, —8;+85 A58y — 8y = —f
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96.

Key.

Sol.

97.

Key.

Sol.

98.

Key.

Sol.

d+d+d....... d=a—p
a-f

" 100
If a,b,c.d are in G.P., then (a” + b’ +¢?)(b” +¢* +d*) equals to
A)ab+bc+cd B)(ab+bc+cd)* C)(ab+bc+cd)*
B
a,b,c,d are in G.P., let they are a, ar, ar®,ar’
(a® +b*+¢*)(b* +¢* +d?)

=a? xa2[1+ r? +r4][r2 +r +r6]
=aﬁ‘r2[l+r2+r“]2

=[a2r[1+ r’ + r“ﬂz

D) none of these

= (ab+bc+cd)’
If a,,a,,a,,8,,a; are in H.P., then a,a, +a,a, +a,a, +a,as is equal to
A) 2aa, B) 3a,a, C) 4aa, D)-4
C
a,,a,,a;,a,,a, are in H.P.
= a2 = 2a1a2 j—y 2&13.3 — azal + a3a2
a, +a,
28,3,
a, =———=2a,a, =aqa, +aza,
a;+ag
= a,a, +a,a, +a,a, +a,as =2a,a, + 2a,a, ..(1)
2(a,a;) ..
d; =———%= =>4, +a.a, = 23,2 .1
3 al +a5 1%3 573 175 ( )
using (i) & (ii)
a,a, +a,a, +8;8, +a,a; =2(2a,a; ) =4a,a,
If the'sum to infinity of the series, 1+ 4x +7x* +10x° +........ | is % where [x| < 1, then ‘x’
equals.to
A)19/7 B) 1/5 C)1/4 D) none of these
B

S=1+4x+7x*+10x° +............

XS=X+AXP+TX + e,

Subtract

S(1-x)=1+3x+3x* +3x> +...cccee0...
1

S(1-x)=1+3x| — 1

(1-x) +X(1—xj x| <

1+2x
(1-x)’

S=

35



Mathematics AP,GP,HP, Sequences

. 1+2x 35
Given 5=
(1-x)" 16
= 16 +32x = 35+ 35x” — 70x = 35x* —102x +19=0
= 35X’ —7x-95x+19=0 = 7x(5x-1)—19(5x-1)=0
= (5x-1) (7x-19)=0 = x=£,§
57
But X|<1 X =l
5
99. If a,b,c and d are four positive real numbers such that abcd = 1, the minimum value of (1 + a)
L+b)(l+c)(d+d)is
A) 4 B) 1 C) 16 D) 18
Key. C
Sol. 1+a>2Ja  {AM>GM]
1+b>2vb
1+c>2c
1+d> 2\/5

(1+a)(1+b)(1+c)(1+d) >16+abcd =16
min. value =16 (fora=b=c=d=1)
100. If the length of sides of a right triangle are in A.P., then the sines of the acute angle are

3 4 2 1
Ny 2 @ﬁ
- \/\/3—1’\/\/§+1 D) /\/5—1’ 3+1

2 2 2 2

Key. A

Sol. Let the sidesbea—d, a,a+d
Wherea>d >0
We have

(a+d)’ =(a~d)+a’

= d=E we have sinf=—— = cos@=§, sinezﬂ
4 a+d
101.  If.a;a,,....a, ndistinct odd natural numbers not divisible by any prime greater than 5, then
i+i+....i is less than
a1 az an
A) e B) 16 C) 8 D) 15
8 8 15 4
Key. A
Sol.  Since each a, is an odd number not divisible by a prime greater than 5, a, can be written as

a, = 3'5° where r, s are non-negative integers.
thus forall ne N

1 1 1 1 1 1 1 15
—t—tt—<|ltt s+t || It 5+ =
a, a, a 3 3 5 5

n
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102. Ifthe m" term of the sequence defined by t = \MO8 is the greatest term then m =
n+

A) 2006 B) 2007 C) 2008 D) 2009
Key. C
Sol. Consider the function f (x)= Jx X>1

X + 2008
(x+2008)x ;_&
f(x)= =5
(x+2008)
X+ 2008 — 2x 2008 — x

" 2Jx (x+2008) 2/ (x+2008)°
£(x)=0=> x = 2008
x (2008 5,2008), f*(x) > 0; x < (2008,2008+5), f*(x) <0

% 8 &
103. If &, @,, 4, ..., & areinH.P.and @, =5, a; =4 then|a,. & &=
a;
A) 31/15 B) 41/18 €).50/21 D) 61/27
Key. C
1 .
Sol. Lleta=——--7—, 1=123,...,9
a+(i-1)d
a, = L =5:>a+3d:1
a+3d S
a; = =4:>a+4d=1
a+4d 4
1 20
ra=d=—"=a=—
20 I
' 33
a
S P R T
N\ 4 5 6 21
7 8 9

104. If log,, X, logsxx 10g,, X arein H.P. where a, b, ¢, x belong to (1, ©), then a, b, c are in

(A) A.P. (B) G.P.
(C) H.P. (D) A.G.P.
Key. B
Sol. Since logaxX, logpxX, logex are in H.P.

log, ax, log, bx,log, cxare in A.P.
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= 1+log, a,1+log, b,1+log, C arein A.P.

:Ioga logb logc
logx "logx " logx
= loga,loghb,logc arein A.P.

arein A.P.

= 2logb =loga+logc=logac
= logb* =logac = b* =ac

= a, b,careinG.P.

~.(b) holds.
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Key.

Sol.

Key.
Sol.

AP, GP, HP, Sequences
Multiple Correct Answer Type

If a,b,c,d are four unequal positive number which are in A.P then

A) 1+£:1+l B) 1+1<l+l C) 1 1>l+l D) 1+£> 4
a d b c a d b c dbc b ¢ a+d
C,D

let b=a+p,c=a+2p,d=a+3p
1 1 1 1

a'd__a'as3p _(Lrp)i+2p)
} 11 + 1 1(a+3p)
b ¢ a+p a+2p
a+3ap+2p

a’ +3ap

1 1
L= >4
a b

1
q
e e A

B 2a+3p) _4 p?
Ca’+3ap+2p® a’+3ap+2p?

1
c

th
If the first and (2!’] —1) terms of an A.P, G.P and H.P of positive terms are

equal and their n" ‘terms are a,b,c respectively , then

A) a=b=c B)a>b>c C) b’ =ac D) a+c=2b
B,C

Let A.Pbe A A+d ,A+2d,........ Then

typq =A+(2n-2)d =x(say), Then

X—A
=1)d =
(n=1)d =

sa=t,=A+(n-1)d=a+

X—A A+X
2

Let G.P be A, AR, A R?, ......... Then

1
t,,,=AR*"?=x=R"= (ijz
A

1
~b=t =AR™= A(%T = JAX




Mathematics

Key.

Sol.

Key:

Sol.

Let H.P be A 11 7 Lo then
—+D —+2D
A A
= L = X then
—+(2n—2)
(n-1)D=1(1_1j
2{x A
1 1
c=t = =
—+(n—1)D 1+1(1_1j
A 2\x A
3 1
_1(1 1)
N 7_'_7
2\x A

Clearly a,b, and c are A.M ., G.M and H.M between the numbers , x.and A respectively
Hence a>b>c also b =ac

In a G.P., the product of first four terms is 4 and the second term is the reciprocal of the
fourth term. The sum of infinite terms of the G.P. can be

8 8
(A)-8 (B) —- (Cy - (D)8

3 3
AB,CD
Let a,ar,ar’,ar’ are the firstfour terms of the G.P

1 1
a'r* =4&a’r' =1=v? :er:if&a:ﬂ

Sum of infinite, G.P VA :8,—8,§,_§
1-r 3 3

If 3 positive real.number a,b,c are in A.P with abc=4 then [b] can be equal to (where [.]
représents the integral part)
A)1 B) 2 C)3 D) 4

A,B,C,D

b>+/ac = b?® > abc

=b®>4o0r b2(4)1/3 =[b]>1

If a, b, ¢ are first three terms of a G.P. if the harmonic mean of a and b is 12 and arithmetic
mean of b & c is 3, then

(A) no term of this G.P. is square of an integer
(B) arithmetic mean of a, b, cis 3

(C)b==x6

(D) common ratio of this G.P. is 2

AP,GP,HP, Sequences
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Key. AB

6. Suppose 'f'and 'g" are functions having second derivatives f" and " everywhere, if

- f"(x) _ 9"(x)
f(x).g(x)=1forall 'x" and f'and g' are never zero, then ———= — — equals
x)a6 (0 900
-2 f' -29' —f! 2f!
g 220t 2
f(x) g(x) f(x) f(x)
Key. B,D
1 -1
g=—=g'=—rf"
Sol. S 72
-2 .32 1 2 L= f
:>gII=_ _fl +_f|l}__f| v
[f i? 7R
ijﬂ?_ﬂ
iﬂ__":ﬂ_uzﬂ_[ﬁJrﬂJzi
e J —_lf, ! B\ X I
fE
2g'
In a similar manner, we can show that the same. is equal to &
7. For a positive integer n, IetS(n)=1+1+l+1+ ..... + 1 .Then,
2 3 4 2" —
a) S, <n b) S, >n
c S, <n d) S,,>n
KEY: A,D

11 11 11 1 1 1
HINT : S(n):1+(—+—)+(—+—+—+—j+...+( b —— .t j
2.3 4 5 6 7 2" 2"+l 2"-1

11 1111 1 1 1
LIt zH+- || s+t |+t | gttt oy
2 2 4 4 4 4 2 2 2

=1+1+1+..+1(nterms)=n

Also S(n)21+%+(1+%j+(l+1+1+1j+

3 5 6 7 8
11 1 n-1) n+l
>I+—+ -+ 4+ -=1+| — |=——
2 2 2 ( 2 ) 2
.'.S(2n)>2n+1:n+%>n
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8. If a,,a,,a,.....a, is sequence of +Ve numbers which are in AP with common difference ‘d" &

a+a,+a, +...+a, =147 then.
A) a, +a,+a, +a, =98

B) & +a,, =49

C)a+a,+a, +...a, =63 +45d

49"
D) Maximum value of a,a,....... A is (7j

KEY:A,B,C,D
SOL: a +a,+a, +.....+a, =147
=3(a, +a,)=147=a +a, =49.
Again a, +a,+a, +a,+...+ a5
=a +a +3d+a +6d+...+a +15d
= 6a, +45d =147
= 2a, +15d =49
a,+as+a,+a, =a +a +5d+a +10d +a, +15d
=4a +30d
=2(2a, +15d)
=2(49)=98
Now using AM >GM

+a, +...+ S
o 216 a162(a1a2a3...a16)16

8(a, +ay)
16

1
> (8,8,8;:. .8 )16

49Y°
(?j ZaiaZaS"'aﬂi

1
0. T = , then (h reN
N+l (r+ )T en there re )
(A) Tr>Tr+1 (B) T <T 1
99
©ST == 0) X T <1
=1 " 10 r=1
Key: A C D
e T _r(\/ ) (f+1)\/F_r r+1—(r+1)\ﬁ_(r+1)\ﬁ_r r+1 1 1
P (r+1)—(r+1)%r Py r(r+1)  r(r+1) Jr Vel
1 1 1 1 1 9
T=rm b S S R S
:Z 1 V2 27 o Yo
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Hence (a), (c) and (d) are correct.

10. If S(n) :1+%+%+ ..... +%,(n S N), then S(l) +S(2) F e +S(n—1) is equal to
(A) nS(n)—n (B) nS(n)—l
(€) (n—l)S(n_l)—n (D) ns(n_l)—n+1
Key: A D
Hint: S(l)+S(2)+ ..... +S(n—1)
S :1
@)
1
8(2). 1+§
S :1+£+1
@ 23
S 1+—+1+ ...... i

() 2 3 n-1
Adding vertically :

(12 052,023), )

2 3

11 1
=n|l+=+=+...——[14+1+1+....1|=nS —(n-1)=nS_-n
‘: 2 3 n —]} [ ] (n-1) (n-1) n
11. Ifa;>0fori=d,2,...,nand aia;....an = 1, then (2 + a1)(2 + a3)....(2 + an) is greater than
(a) 272 (b) 232 (c) 2% (d) none of these

Key: aorb
Hint: Wehave

%(2+a1)21/2a1
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= (2+a1)(2+az) ... (2+an) >2°"2

As all @, # 2, thus we have strict inequality in the above inequality.

12. The pth term Ty, of HP is q(p + ) and gthterm Tqisp (p + g) whenp >1,q>1, (p #q) then

(A) Tp+q = pq (B) qu = p+q
© Tp+q >qu (D) qu > Tp+q
Key: A,B,C
Sol: T, of AP=—~ _—A+(p-1)D )
a(p+a)
1
T, of AP = =A—|—(q—1)D .. (i)
! P(p+q)
i:A+(p+q—1)D
Tp+q
1
and —=A+(pq-1)D.
qu
Now, solving Egs. (i) and (ii), we get
AL 1
pg(p+q)

1 1
.'.—:A+(p+q—1)D=(p+q)D:a

p+q

and i=A+f(p—|rq—1)D:qu=L
qu p+q

= T,,=Pq and T, =p+0q
Also,Qpg>p+q

i.e, Tp+q > qu
13. If the-arithmetic mean of two positive numbers aand b (a> b) is twice their geometrical
mean thena:b is
(A) 24+/3:2-3 (B) 7+4/3:1
(©)1:7-43 (D) 2:/3
Key. A,B,C

Sol. a—+b=2\/%:>\/§+\/5=4 \Ezzm
2 b a b

a
\/;_2+\/§ a_2++3

= = —=
b 2-J3 b 2-.3

a

%=7+4\/§:>a:b:(7+4x/§)21
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\/E=2—\@:>a:b=1:7—4\@
a

14.  If by,b,,b;y(b, >0) are three successive terms of a G.P. with common ratio r, the value of r
for which the inequality b; >4b, —3b, holds is given by
3
(A) r>3 (B)1<r<§
(C)r<1 (D) None of these
Key. AC
Sol.  h,=hrb,=br?
byr? > 4br — 30
= r?>ar-3
= r’-4r+3>0

= (r-1)(r-3)>0

r>3orr<il

15. If a, b, ¢, d are four unequal positive numbers whichare.in‘A.P., then
11 11 1.1 1 1
(A) —+—=—+-— (B), —+—<—+—
a d b c a d b c
1 1 11 11 4
C)—+—>—+- D) —+—>——
a d b c b ¢ a+d
Key. CD
Sol. Conceptual
16. If a, b, carein H.P., then
(A) a , R , € areinH.P.
b+c-a c¢+ta-b a+b-c
@ 2l 1
b. b-a b-c
(C)a—E,E,C arein G.P
2 2
(D) a , b , ¢ are in H.P.
b+c c+a a+b
Key. A,B,C,D
Sol. a, b, carein H.P.
1,%, 1 arein A.P.

:>a+b+c a+b+c a+b+c

, , arein A.P.
a b c
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17.

Key.

Sol.

18.

b+c c+a a+b

It arein A.P. [subtracting 1 from each term]
a C
b+C—LC+a,a+b_CaminAP
a b c
Thus a , b , ¢ arein H.P.
b+c c+a a+b
And a b ¢ are also in H.P.

b+c—a' c+a-b'a+b-c

Also b=2ac/(a+c), so 1 + 1 _ 2b—(a+c)
b-a b-c (b-a)(b-c)

2b—(a+c)
“b?-b(a+c)+ac
_ 2b-2ac/b
b2 -b(a+c)+ac
2 b*-ac 2
“b'b’-ac b

2
Laﬁw,(a—gj(c—gjzac—g(a+c)+gi

If ina AABC, a, b, c are in A.P. then-itis necessary that
2 b 1 b 2
(A)3<c<2 (B)3<c<3
2 b 1 b 2
(C)3<a<2 (D)3<a<3
AC
a+c=2b
a+b>c
b+c>a
a+b>c
3b >2c
b+c>a
2c>b

= —<—=<2
c

Similarly for E
a

Let S;,S,,—————,S, be the sums of geometric series .Whose 1** terms are 1, 2, 3,
. 111 .
and common ratios are —,—,—,————,—— respectively. Then
234 n+1
n(n+3
a)&+82+———+8n:—iz—l b) S,.S,———-S, =|n+1l
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1 1 1 n-1
) —+—+——-— = d) 812.823.8\;1 ————— S;+1:1024/3
S;S, S,S; S, S, 2(n +1)
Key. A,B,C
1 1 r ) )
Sol. S, =r+r +r +———00= =r+1 verify a, b, can correct and d is
r+1 r+1 -1
r+l
false.
Xy Xy . : ; 2 2 2 2
19. If _+E=1 and —+= =1 intersect the axes at four concyclic points and a* +«c*> =.b> + d
a C
then these lines can intersect at (a, b, ¢, d > 0)
(A)(1,1) (B) (1,-1)
(C(2,-2) (D) (3,3)
Key. A,B,C,D
Sol. a+c=2b
a+b>c
b+c>a
a+b>c
3b>2c
b+c>a
2c>b
2
= —< 9 <2
3 ¢
b
Similarly for —
a
20. Three numbers in A.P. with common difference ‘d’ are removed from first n natural numbers
. . 43 .
and average of remaining-number is found to be v then ordered pair (n, d) can be
(A) (19, 5) (B) (19, 2)
(C) (23,5) (D) (19, 8)
Key. A,B

SOL. LET REMOVED NUMBERS AREA-D,A,A+D
SUM OF.REMOVED NUMBERS = 3A
= 6<3A<3N-3

S0 2A<A<N-1 (D)
ALSO 3a:M—4T43(n—3)
2_
_2n° —41n+129 o
12

FROM (1) AND (I1)
175<N<235NeN
N =18, 19, 20, 21, 22, 23
FOR A € N, N MUST BE ODD
= N MAY BE 19, 21, 23
WHENN=19,A=6,DCANBE2O0ORS5
WHENN=21 A¢N NOTPOSSIBLE
whenn=23 a¢ N notpossible.
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Key.

KEY:C

AP,GP,HP, Sequences

Assertion Reasoning Type
Statement 1 : 1,2,4,8,...... isaG.P., 48,16,32isa G.P.and 1+4,2+8,4+16,8+32,....... is
also a G.P.

Statement 2 : Let general term of a G.P. with common ratio r be T,,, and general term of
another

G.P. with common ratio r be T',,; then the series whose general term T ", ,, =T, , +T ', ,

is also a G.P. with common ratio r.
A

Let Sk where kK € N denotes sum of first ‘K ‘ terms of A.P. If the sum of first.'3n’ terms of it

is twice the sum of next ‘ n ‘ terms then
Statement | : The ratio of sum of first ‘2n’ terms and the sum of next ‘2n’ termsis 7 : 11

Statement I : S, S, SSn arein A.P.

HINT: Sy, =2(S,, —S;y ) = 384, = 28,

3.

Key:

Key.
Sol.

Key.
Sol.

STATEMENT- 1
Ifa,b,c,deR*and (a+b+c+d+3)°=9375 abcd, thena+b+c+d =12
STATEMENT 2
If for +ve real numbers A.M. = G.M., then number are equal.
A
Statement 1: One side of an equilateral triangle 24. The mid points of the sides are joined to

form another triangle whose midpoints are in tern joined to form another triangle and
continue the process infinite humber times. Then sum of perimeters of all such triangles

formed is 144.

Statement : If l0g, (a+b)+10g,(c+d)>4 then the minimum value of a+b+c+d is 8

B

I) Sum of perimeters:3(24+12+6+————):144
) log;(a+b)(c+d)>4

= (a+b)(c+d)>2*

.-.Wz #(a+b)(c+d)=a+b+c+d>8

STATEMENT 1.:1fp,q,r>0and (p+q) (p +r) (r + q) = 8p® then there mustbe p=q =r.
because

STATEMENT 2.: If as, az, @3 ... an > 0 then =——2—"""1>(aa.a....a, )"".
n

A
fp=qg=randp,qr>0
then their AM. > G.M.
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o
+
o]

T =pPq

g+p

~—=qar
5 q

r+p

—=pr
> p

= (p+q)(q+r)(r+p)=8par=_8p
6. Let 3 a3,by,c3...a10 6 be in AP and 3, hy,hy,hs..h10,6 be in HP then

Statement I: a; hg +as4 h; +ag hs +ag h3 = 72.
Statement II: product of the ith AM from left and ith HM from left of n AMS and n-HMS
inserted between two given numbers is independent of i

Key. C
Sol. Conceptual
7. STATEMENT-1: a, b, c are sides of AABC such that bc = A% for some positive A. Then
A
a=Asin—
2
STATEMENT-2: A.M. of two given positive quantities > G.M.
Key. A
b+c
Sol. — >/bc=A
a _ b ¢ b+tc 2\
- - . - . - . . = A B—C
sinA sinB sinC sinB+sinC N B
2
A
a=>2Asin—
2
8. Suppose four distinct positive numbers ai;, ay, a3, a; are in G.P. Let b; = a;, b = by + a3,

b3=b2+a3and b4=b3+a4.
STATEMENT-1: The numbers by, b, bs, bs are neither in AP nor in GP and

because
STATEMENT-2: The'numbers b, by, bs, by are in H.P.
Key. C
Sol. Here bi=ayba=ai+a,=ai(l+r), bs=ai(l+r)+air’=ay(l+r+r?

ba=ai(l+r+r’)+ar=a(l+r+r’+r,
r being the common ratio of the G.P.
Clearly, by, by, bs, bs are neither in AP norin GP nor in HP.
STATEMENT-1 is true but STATEMENT-2 is false.

9. STATEMENT —1For neN,2" >1+n (2“‘1), n=1

STATEMENT - 2 For two distinct positive real numbers, GM > HM and (AM)(HM) =

(GM)?
Key. B
AM
Sol. Qu:G—M>1
(GM) HM
AM >GM
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5 . 1/n
14+242% 4.t >(1_2,22 ....... Zn_l)
n

1.(2n —1)

_ 1/n
(2 1) S {21+2+3+ ...... +(n—1)}
n
10. Statement — 1: If a,b,c are non zero real numbers such that

3(&12 +b%+c? +1) =2(a+b+c+ab+bc+ca), thena,b,c are in A.P. as well as in G.P.

=

Statement — 2: A series is in A.P. as well as in G.P. if all the terms in the series are equal and

non zero,
Key. A
Sol.  3(a’+b’+c’+1)-2(a+b+c+ab+bc+ca)=0

= (a-1)"+(b-1)"+(c-1)"+(a—b)’ +(b—c)* +(c—a)’ =0
= a=b=c=1
11. Statement — 1: Equations x> —4x +1=0 and x* —ax + b =04where.a,b are rational numbers,
have atleast one common root, thena=4andb=1
Statement — 2; If two equations ax” +bx+c=0 and alx2 +b,x +¢, =0, where a,b,c, a,,b,,c;
are non-zero rational numbers, have common irrational-root; then ai = bﬂ = c£
1 1 1
Key. A
Sol.  Obviously both the statements are true and.statement — 2 explains statement — 1.
12. Statement-1:1,2,4,8,....isa G.P., 4, 8, 16, 32.is a G.P. and
1+4,2+8,4+16,8+32,...... is also a G.P:
Statement — 2: Let general term of a G.P. with common ratio r be T, , and general term of
another G.P. with common ratior be.T", ., , then the series whose general term
T =T + T, 1salso a G.P. with common ratio r.
Key. C
Sol. Taking 2, 4, 8, 16, w.and =2, - 4,-8,-16
sumis 0,0, 0, ...itis not in GP
13. Statement — I; If one’/A.M. ‘A’ and two G.M.’s p and q be inserted between any two numbers,
then p>4g° = 2Apq

Statement — 2: If x,y,z are in G.P., then y* = xz

Key. B
Sol. .. Statement — 1 a,A, barein AP. = 2A=a+bh (i)
ap,qbareinGP. = pg = ab ..(iiN)
and let common ratio of G.P. ber
1
b=ar® = rz(Ejs
a
1
b 3 3 2 -
p=ar = p=a. 3 = p’=a‘b D)
2
2 b 3 2 .
g=ar = g=a| — = g =ab ..(iv)
a

From (i), (i), (iii) & (iv)
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p’+0q” =2Apq
Statement — 2 is obviously true
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AP,GP,HP, Sequences

Comprehension Type
Paragraph —1

If X1, X2, X3, ..... Xn are n positive real numbers, then A.M. > G.M.
X, + X, +..... + X
— > 0/X Xy X,
n
1. The minimum value of the function 45in71x +4C°S{X (-1 £x<1) and the value of x, where it is
attained is.
> 1 2 1
(A) 2.22 at X == (B) 2.2% at X =—
2 2
n 1 n
(C) 2.22 at X :ﬁ (D) 1+42 at x=0
Key. C
2. Which of the following inequalities is not true
2
X°+3
(A) ————2>2 (xeR) (B)x*+y?+1>=xy+x+y (x,y €R)
VX*+2
3
X" +X+2 1 1
() Z—="">4 (x>0) (D) X2 +—=+4 <3|x+—| (x#0)
X X X
Key. D
3. If the equation x* — 4x3 + ax? — bx + 1 = 0 has fourpositive roots, then a + b is equal to
(A)O (B) 4
(€)6 (D) 10
Key. D

Sol 1 4sin’1x +4cos’1x >92 /4sin’1x+cos’1x =) 27‘:/2

equality holds if and only if X 2 405

) 1
l.e. X=—F=

V2

2. options a, b;,.c are correct only d option is not correct

ie. x2+i2+4—3x+£:u2—3u+2:(u—1)(u—2)20
X X
1
where “U=|X+—|, Then u>2
X

3. If x1, X2, X3, X4 are denote the roots of the given equation le =4, X, X,X;X, =1

= % =YX X, XX,

hence xi=x2=x3=x4=1

= X —ax3+ax®’—bx+1=(x-1)*=x*-43+6x2—-4x +1
Thus a=6,b=4.

Then a+b=10.
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Paragraph — 2

Key.

Key.

Key.

Sol.

Sometimes we can find the sum of series by use of differentiation. If we know
the sum of a series e.g. if f(x) =f1(x) + fo(X) + .o

F2(x) = 17 (X) + £2°(X) + oo,

e.g. (1—x)_1:1+x+x2+x3 ........... IX|
<1
Hence the sum of the AGP
1+2x+3x2+ ... =(1- x)_2 (By differentiation both

the sides)
Now answer the question that follows

22 32 42
The sum of the series — + — + — + ......... upto w is

1! 2! 3!
(A) de -1 (B) 5e (C)5e-1 (D) 2e
C
Sum of the series 1 — 1 + 2 - 3 o upto « is

2 3 4

1 3
(A) 3 - 0n2 (B) 1 - 0On2 (C) % (D) 3 — 0On2
D
. 3 4 5 e .
Sum of the series 1 + 1+ — + — +'—. +_...... upto infinite terms, is
4 8+ 16
1

(A) 4 (B)2 (€)1 (D) 1
A
4.thp= = = + +

= + + =e+3et+e—-1=5e-1

== + .~ k.
put x.= 1, —0n2=—=+ — + .....
=0n2=1- + — + .....
6. We know that , 1 + 2x + 3x2 + ....... =(1—x)—2
putx =,
weget 1+1+ + + + ... = =4
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Paragraph — 3

In the adjoining figure, we find two curves PA and PB o
through P. Clearly in the neighbourhood of P the curve

PA is bending more rapidly than the curve PB. In other

words curvature of PA is greater than that of PB. If PA

and PB are regarded roughly as arcs of circles then

clearly radius of PA is less than the radius of PB. P

Let P be any point on a given curve and Q any other point on it. Let the normals at P and Q intersect
in "N". If 'N' tends to a definite position Cas Qtendsto P (from the right or from the left) then
'C' is called the centre of curvature of curve at P and distance CP is called the radius of curvature of
P and is denoted by Greek letter p.

The reciprocal of the distance CP is called the curvature of the curve at P. The circle with its centre at
C and radius CP is called the circle of curvature of the curve at P. Radius of curvature can be
evaluated with the help of following formula;

p:

d2y
dx?
The formula does not hold good when the tangent at ¥ o
P is parallel to y - axis. Since the value of radius of n
curvature depends only on the curve and not on the Q
axes. Therefore in such cases we interchange the
axes of ‘X' and 'y' and we have 7
57 32 o X
1+ dx
dy
B d?x
dy?

7. Numerically radius of curvature of parabola y2 =4ax atany point (X, y) is

3/2 32 32 2
A 2(x+a) 8) 2(y+a) g (x+a) D) (x+a)
Ja Ja Ja a¥?
Key. A
Sol. Conceptual

8. Radius of curvature at any point of the curve X = a(t +sint) Ty = a(l—cost) is given by

A) acos% B) 4acos% C) 4acost D) 5acost
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Key. B
Sol.  Conceptual
9. 2 2
Radius of curvature of ellipse — +b—2 =1 interms of |, where | is the
a

perpendicular distance from the centre upon the tangent at (X, y) is

212 2 212 3K3
a‘b a‘h a‘b a’b
A) E B) NS Q) iz D) E
Key. A
Sol.  Conceptual

Paragraph —4
If a sequence orseries isnot adirect form of an AP, GP, etc.-Then ‘its nth term can not
be determined. In such cases, we use the following steps tofind the nth term (Tn) of
the given sequence.
Step — | : Find the differences between the successive~terms of the given sequence. If
these differences are in AP, then take T, = an® +bn ¢ , Where a,b,c are constants.
Step — Il : If the successive differences found. in step | are in GP with common ratior,
then take T, =a+bn +Crn_l, where a, b; c are.constants.
Step — Il : If the second successive differences: (Differences of the differences) in step | are
in AP, then take T, = an® +bn’ +cA+d ,where a, b, c, d are constants.
Step — IV : If the second successive differences (Differences of the differences) in step |
are in GP, then take T, = an? +bn+c+dr"? where a, b, c, d are constants.
Now let sequences :
A:1,6,18,40,75,126,.....B:1,1,6,26,91,291, ... C:In21In4,In32,In 1024 .....

10. If the nth tefm of.the sequence Ais T, =an’ +bn” +cn+d then the value 6a+2b—d is
(A) In 2 (B) 2
(C)In8 (D) 4

Key. D

Sol. @ T."=an® +bn? +cn+d

T,=a+b+c+d=1
T,=8a+4b+2c+d =6

6a+2b—-d=4
50
11. For the sequence 1,1, 6, 26, 91, 291, ........ Find the Sgy where Sgy = ZTr
r=1
(A) 5(350 —1) —3075 (B) 5(350 —1)—5075
8 8
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Key.

Sol.

12.

Key.

Sol.

(@] 2(350 —1)—1275 (D) None of these
A
T, _Sga 509

4 2 4

Sso =%(1+3+...+349)—g(1+2+....+50)+50.%

_5(3%-1} 55051 450
40 2 22 4

_5(g0_;)_ 12551 450
=5 )

- 2(350 —1)—3075

The sum of the series 1.n +2.(n —1)+3.(n —2)+....+ n.1

Al n(n+1)(n+2) (&) n(n+1)(n+2)
6 3
© n(n+1)6(2n+1) D) n(n+1)3(2n+1)
A
rZn;r(n—r+1):rzn;(nJrl)r—an;rz
=(n+1)>n->"n
:(n+1)2n_n(n+1)(2n+1)
6
n(n+1) n(n+1)(n+2)

(
= 3n+3-2n-1) =
s (3n+ n-1) 5

Paragraph —5
In a sequence of (4n+1) terms the 1** (2n+1) terms are in A.P. whose common difference is

13.

14.

15.

1
2:and the last (2n+1) terms are in G.P. whose common ratio is > If the middle terms of the

A:P..and G.P. are equal, then
Middle term of the sequence is

n'2n+l n.2n+l
A B) —— C) n2"
) 2" -1 ) 24" 1 )
First term of the sequence is
4n+2n 2" 4n—-2n 2" 2n—-n 2"
A) ——— B) —— C) ——
2" -1 2" -1 2" -1
Middle term of the G.P. is
A 2 B) n2 0 n
2" -1 2" -1 2" -1

D) (n+1)2"*

2n+n 2"
D) —
2" -1

2n

D
)2”—1
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Key :13-A, 14-B, 15-D
Sol:13-15

1 (2n+1) termsof A.P.are A, A+2, ..., A+4n.

A+4n 4n—-2n 2"
= = A=—
2" 2" -1

= A+2n

n 2n+l

n

20 1

Middle term of G.P.= T, , =

Middle term of sequence =T, , = A+4n=

71 7 21

Paragraph — 6

Let A A, A,,....,A, be arithmetic means between — 2 and 1027 and G,,G,,G,,...,G, be geometric
means between 1 and 1024. Product of geometric means is<2* ‘and sum of arithmetic means is 1025 x

171.
16. The value of n is

A)T B) 9 C)11
Key. B
Sol.  GG,..G, =(V1x1024) =2

25n — 245
n=9

17. The value of m is

A) 340 B). 342 C) 344
Key. B

Sol. A +A,+A+a+A,+A, =1025x171

m (#j =1025x171

\ m = 342
18. Thevalue of G, +G, +G, +..G, is
A) 1022 B) 2044
these
Key. A
1
Sol.  Sincen=9, .. =(1024)s1 =2
G, =2r=2
2.(2°-1)
G,+G,+..+G, =T=1024—2=1022
19. The common difference of the progression A, A;A;,.... A, IS

A) 6 B) 3 C)2

D) none of these

D) 346

D) none of

D) 1
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Key. A

Sol. Common difference of sequence A ,A,,...,A,, IS 1027+2 =
342+1
common difference of sequence A, A, A,..., A, , iS6
20.  The numbers 2A,,,,G: +1, 2A,, are in
A) AP. B) G.P. C) H.P. D) A.G.P.
Key. A
Sol.  wehave A, +A,, =—2+1027 =1025

2'6\171 + 2'6\172 — 1025

Also G, =1x2° =32
G: =1024 i.e. G2 +1=1025
2a,,G2 +1, 2A,, are in A.P.

Paragraph —7
There are two sets A and B each of which consists of three_ hnumbers in A.P. whose sum is 15

and where D and d are the common differences such that D.—d = 1. If P_ ! where p and q are the
q

product of the numbers respectively and d > 0, in the two sets
21. Value of p is

A) 100 B) 120 C) 105 D) 110
Key. C
22. Value of g is

A) 100 B) 120 C) 105 D) 110
Key. B
23. Value of D +d is

A)l B) 2 C)3 D)4
Key. C

Sol. Let numbersinsetAbea—-D,a,a+D,a,a+DandinsetBbeb—-d,b,b+d
3a=3h=15 = a=b=5
Set A={5-D,5,5+D}
SetB=¢{56-d, 5,5 +d}
WhereD=d+1

25(@8-7)=8 (d+1)° —7d?

= d=-17,1 butd>0 = d=1

So numbers in Set Aare 3,5, 7

Number in Set B are 4, 5, 6

Now p=3x5x%x7=105
g=4x5x6=120

valueof D+d=3
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Paragraph — 8
Four different integers form an increasing A.P. One of these numbers is equal to the sum of
the squares of the other three numbers. Then

24, The smallest number is

A) -2 B) 0 C-1 D)2
Key. C
25. The common difference of the four numbers is

A) 2 B)1 C)3 D) 4
Key. B
26. The sum of all the four numbers is

A) 10 B)8 C)2 D) 6
Key. C
Sol. Let four integers bea—d, a,a+dand a + 2d

Where a and d are integers and d > 0.
a+2d=(a—d)2+az+(a+d)2
= 2d* -2d+3a°-a=0 (D)

dzg[li\/lJr 2a—6a2J )

Since d is positive integer
1+2a-6a’>0
6a’—2a—-1<0
1-47 <a< 1447

6 6
a=0Putin (ii)
d=1or0but d>0
d=1
The four numbersare: -1,0, 1, 2

aiis an'integer

Paragraph -9
Let ne€ N .The A.M, G.M, H.M respectively of the 'n' numbers n+1, N+2, n+3, .....,
n+nare A, G, H,

27, v
n—w n
1 3
A)l B) — C) — D) 2
) ) > ) > )
Key. C
28. Lt % =
nN—o0 n
A) ! B) — Q) 3 D) —
e e
Key. D
29. Lt H” =
n—o0 n
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1
A) = B) log, e C)
e
Key. B
Sol. (27 - 29)

AP,GP,HP, Sequences

D) log, e

A = (n+)(n+2)+....+(n+n) _ N4~ "

n n 2
_3n+1

2

=[(n+D(n+2)(n+3)...... (n+nﬂ%

1 1] 1 1 1

) T —
H, nLn+l n+2 n+n
L G,

i—— let L= Lt —
n 2 n—o N

log, L= Lt Zlog£1+ j Ilog(1+x)dx

= [xlog(L+ )], - j a%)())(_ldx = In2—-[1- @+ X)L

Lt 2 = Lt = —dx log, 2
n—w Hn n—w N 4 147 r 1+X
n
Lt i:Iogze
n—oo n

Paragraph — 10

If T,=n(n +1) then

S, [n +1)]

if T, =n(n+1)(n+2),t hen

\_/

n+3

S, =[n(n+1)(n+2 ]
Answer the following questions based upon above passage :
30. Sum of the series

P 1rP+22 1P4+2°+3

—+ +

1 1+3 1+3+5
(A) 346

+...to 16 terms is

(B) 446
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(C) 546 (D) 444
Key. B
4 7 10 .
31. 1+—+—2+—3+....to 0 is
5 5 5
16 11
A) — B) ——
(A) 35 (B) 3
35 7
C) — D) —
(c) 16 ( )16
Key. C
32. The sum of the series
1 1 1 .
+ + +...to w0 is
3x7 7x11 11x15
1 1
A) — B) =
(A) 3 (B) 5
1 1
C) — D) —
(€) 9 ( )12
Key. D

Sol. 30. Ans. (b)
2
T =

n r;[2.1+(n—1).2]

2 2
=%n(:—2+1)=%( *+2n+1)

s, =3 [Xn +2%n+ X1
1{n(n +1)(2n+1)+2 (n+1)n +n}

4 6 -2
Putting n = 16, we'get
S, =446
31. Ans. (c)
S=l+ﬂ+12+1—3
5 5 5
4 7

Then18:1+—2+—3+ .....
5 5 5° 5

S(l—1 =1+3 1JriZJr%Jr....oo
5 5 5° 5

éS:1+3 5 :1+§:Z
5 1-1/5 4 4

+....00

35
5= —
16

Note : Your many use the formula

e, 5, =20, _dor

1-r (1-r)
wherea=1,d=3,b=1,r=1/5

10
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32. And. (d)

5068 ()]

o 1l 1
43 1

11
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Integer Answer Type

4
1. The value of X.y.z=55 or % according as the series a,x,y,z,b form an A.P

or H.P respectively , where a and b are positive natural numbers. Find the
sum a+b
Key. 8

Sol. Ifa,x, v,z btoarein A.P then the common difference d of the AP is given by
b-a
b=a+dd=d=" -
a+b-a b+3a
4 4
a+b-a a+b
2 2

z7=a+3d =a+3(b_aj: a-+3p
4 4

SLX=a+d=

y=a+2d=

b+3a a+b a+3b
X X
4 2 4
3a+b)(a+b)(a+3b)

32
= (3a+b)(a+b)(a+3b)=55x32

When a,x,y,z,b are in H.P . Then

1111 '
-, —,B arein AP

a'x'y
Let D be the common different of this A.P . Then

11 pspo?®
b a 4ab

1 1 1 a-b 3b+a
= +D — =

X 4ab 4ab

_a-b _a+b

2ab  2ab

3(a—b) 3a+b

a 4ab 4ab
(3a+b)(a+b)(3a+b)

32a® b®
~ (3a+b)(a+b(a+3b))
Xyz 32a° b°
55 55x32
- =
343 32 a%’
= (ab)3 =73

SOXyZ =

:>55:(

[ ‘o

Il
_I_
w
W)
Il
I

N | P /<

X | =
<|k ®
N |~

U
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Key.

Sol.

Key.
Sol.

= ab=7
—a=ab=7,0ora=7,b=1

2 12
The largest positive term of the H.P whose 1st two terms are —and — is

6

. . 5 23
First two terms of the corresponding A.P are — and E
Let d be the common difference of the corresponding A.P, Then
g=28_5_

12 2 12

Let @, be the nth term of the given H.P. Then,
q = 1 _ 12 12

n _7 - _ - _

§+(n—1) =7} 30-7n+7 37-7n
2 12

Cleary, a, will be greatest, if 37-7 n is least

37—7n is least for n=5
12

37-35

Hence, a; = =6 is the largest positive term

If the sum of the n terms of the series 1°+3.22+3*+3.4°+5°+3.6°+

3

. 3 4 n
where n is an even number ,.is'given by E(n +an? +bn+c) then b—a+c—k

is
6

We have

S=1"+3.22+3+3.4°+5°+3.6° +...

S =(13+33+53+....)+3.(22+42+62+...)
s=(f+33+5@+m)+12@F+22+32+m)

Where S, =1°+3*+5°+....and S, =1 +2° +3° +...
Now case arise

When n is, say even ,say n=2m me N
In this case S;,and S, both contain m terms

28, =0 +3 45 1. +(2m-1)°

(2r -1y’

[ 20

(8r3 —12r% +6r —1)

q
Il
UN
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=82r3—12rzmll r2+6rzml: r—rzmlll
_S{M}Z _12{m(m+1)(2m+1)}+6m(m+1)_m

2 6 2

o5 )50

~ nz(n+2)2 ~ n(n+1)(n+2)+3n(n+2)_ﬂ
8 2 4 2

S, =1+ +F +..+m’

_m(m+1)(2m+1)

- 6

_n(n+2)(n+1)

- 24

.S =8,+12S,

nz(n+2)2 ~ n(n+1)(n+2)+3 (n+2)—ﬂ+ n(n+1)(n+2)
4 2

8 2
2 2
=M+§n(n+2)__
8 4

:g(n3 +4n? +10n —)

4. Find the natural number ‘a’ forwhich Z f(a+k)=16(2"-1) where f (x)=2"

Key. 3
Sol. f(x):2X forall-xe N
n f(a+k)=16(2"-1)
k=1
LY gk =16(2” —1)

K=l

S

= ) 22 ok :16(2” —1)

(izkale(zn—l)
= 2""(2k_+122 +..+2")=16(2"-1)

2[22“__11]} =16(2"-1)

=N za+1(2” —1):16(2“ —1)
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5.
ANS:1

HINT:

Key:
Hint:

:>2a+1=24
—a+l=4=a=3

LetS= \/1+£2+i+\/1+—+—+ ..... +\/l+ L >+ L >, then find [2000(S-2000)|.
1 1999 2000

1
tr= 1+—2+—2
r- (r+l)

PP+ P (r+1)?
) r’(r+1)°

Cf2r? 4 2r 41412 (r? + 2r +1)
r’(r+1)>

Crt+2rt+3rf+2r+1
r’(r+1)?
r’+r+1 1
= +1
r(r+1) r(r+1)
1 1

=1+———,
r r+l1

$ = 2000 - —— | 2000(S—2000) }=1-
2000

A sequence is obtained.by deleting all perfect squares from set of natural numbers. The

d
remainder when the. 2003 term of new sequence is divided by 2048 , is
0

Since [\/2046] \ [\/2047} - [\/2048] - [@} —45

d
2008 term is 2003 + 45 = 2048

Hence.remainderis 0

Key.
Sol.

Key.
Sol.

If.a and b are positive integers and a + 11b is divisible by 13 and a + 13b is divisible by 11.
Then minimum value of a + b — 20 is

8

a+11lb =13l

a+13b =111,

and proceed

Three numbers, the third of which is 4 from a decreasing G.P. If the last term is replaced by 3,
the three numbers form an A.P, then the first number of the G.P. is

9

a, ar, ar?

2ar=a+3 = a=

2r-1

AP,GP,HP, Sequences
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ar’=4
Solve,r=2/3, a=9
9. Find the greatest integer less than the number ( 2011j20w
2010
Key. 2

n
Sol. 2< (1+lj <3V n=2,neN
n

10. Find the natural number ‘a’ for which Z f (a + k) = 16(2n _1) where f (X) =2"

k=1
Key. 3
Sol. f(x):2X forall xe N
=S f(a+k)=16(2"-1)
k=1
I P =16(2” —1)

= )22 ok :16(2” —1)

= 2° izkale(zn -1)

k
= 2% (242 +...+ 2"):16(2” 1)

N P A | G T PIRS]
K=Y

1
:>2"“1(2”—1):16(2”—1)
— 2a+l — 24
=a+l=4=a=3

11. Given.a,.b, c.are positive integers forming an increasing G.P., b — a is a prefect square of a
natural number, and log, a +log, b +log, c=6. Find the value ofa+ b + ¢

Ansa. 111
Sol. a,b,c are in A.P.

b® =ac
logsa+log,b+1log,c=6

abc=6°
b*® =6°
b=6°=36

ac=36x36=2"x3"

b-a=N?

36-a=N?’
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12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans,

Sol.

15.

Ans.

Sol.

a is factor of 23"
a = 27 is possible value
36 -27=9=(3)?
= a=27,b=36,c=48
A+b+c=111Ans.
Find the sum to infinity of a decreasing G.P. with the common ratio x such that [x| < 1; x#0.

The ratio of the fourth term to the second term is % and the ratio of third term to the square

of the second term is é

12
Let the series be a, ax, ax®,ax>... given that x| < 1 and x =0
Also, T,_a_1 = 2=t
T, ax 16 16
= x=+t
4
But since it is a decreasing G.P. = x_%
T 2
Also, = = 2 2:1 = lzl < a=9
2 (ax) 9 a 9
s =& 9 94 15 ans
4

n+3

If > 4(a—3)=An?+Bn+C, thenfind the value of A+ B - C

4

n+3 n

D 4(a-3)=An’+Bn+C" = > da=An’+Bn+C

a=4 a=1

=  2n(n+1) =An’+Bn+C = A=2,B=2C=0
= A+B+C=4Ans.

If (1-P)(1+3x +9x* + 27" +81x* + 243x* ) =1-P°, P #1, then find the value of s
X

3
(1= P)(1+3x+9x? + 27%° +81x" + 243x° ) =1 P°

= (1- P)l(—?;:(><) =1-P° which is possible only. If P = 3x
E—S ans.
X
If (17 —a)+(2°—a,)+(3" —a;)+..+(n’ —an)zén(n2 ~1), then find the value of a, .
7
(12 +2% 4.+ nz)—(al +a, +...+an)=%n(n2 —1) (1)
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Replacing n by (n — 1), then

(2224 (n-2) )~ (2 +a, +...+an1)=%(n—1)((n ~1) 1) ...(if)
Subtracting (ii) from (i)

n’-a, =n’-n

= a,=n= a, =7 Ans.

The sum of the terms of an infinitely decreasing GP is equal to the greatest value of the
function f(x):x3 +3x—9 on the interval [- 4, 3] and the difference between the first and

second terms is f‘(O). Then find the value of 27r where is common ratio.

18

f is increasing

S0 its greatest value is f(3) = 27.

Let the GP be a,ar, ar? ... with, - | <r<|

— =27 and a-ar=3 = r:ﬂ or r:g
3 3

but—1<r<1 so r=§

= 27r =18 Ans.

Find the n term and the sum of n terms of the series 2, 5, 12, 31, 86,.... .
t =3 4n,S, _ 3" -1+n’+n
2
S=2+5+12+31+86+... +.t,
S=2+5+12+31+...+t ,+t,
0=2+3+7+19+55+ unterms —t,
= t,=2+3+7+194+55+...+1t,
= t, =2+3+7+19+..+t' +1'

Subtract
0=2+1+4+12+36+...nterms —t',

— t', =3 +[4+12+36+...(n—2)terms]
4(3"2 -1
= t' =3+u
3-1
. t', =23"2+1(n>2)
Now t, =3t =2>'3"2+>'1+2
n=2 n=2

t,=3"1+n
Now S, 6 =2Xt,
=%3"" +3n
n_ 2 n_ 2
=3 12n +n Ans.tn=3”’1+n,sn=3 lJ;n +n

If Sh=1.n+2.(n-1)+3.(n=2) +....... +n.1 and Sy5 =3254 then A4 is
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Key. 9
Sol. T, =r(n—r+1)

T =nr—r’+r
nxn(n +1)_ n(n+1)(2n+1) n(n+1)
2

Sn=iTr=nZn:r—Zn:r2+Zr= +—
r=1 r=1 r=1

_n(n +1){n_(2n3+1) +1}= n(n +1)[3n—2n —1+3}= n(n+1)(n+2)

(o]

2 2 3 6
S _ n(n+1)(n+2) _ 25x26x27
n 6 -

S,s =3251=> A =9

=25x13%x9

! S25
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Key.

Sol.

B)

AP,GP,HP, Sequences

Matrix-Match Type

Column-I

A)If p",q",r"and S" terms of an
A.P are in G.P then p—Q,q—r,r—s

B) If Inx, lny,lnz (x,y,z>1) are in G.P then
2x+In (Inx), 3x+In(Iny),4x+In(Inz)

C) If n!,3xnland (n+1)! are in G.P then 1) are in G.P

n!,5xnland (n+1)!
D) If the arithmetic mean of
(b—C)2 ,(C—a)2 and (a—b)2 is same as

that of (b+c—2a)2 ,(c+a—2b)2,(a+b—2c)2

then a,b,c
A-R;B-Q;C-Q;D-P

A) A =a+(p-1)d....(2)
A =a+(q-1)d .....(2)

A _a+(r—1)d ....... (3)

A =a+(s—1)d ... 4)

A :kAp

A =K?A,

A =K°A; (Q A, A A A INGP)

(P—a)= o dA’ ( . )from(l)and )
(Q— I‘) =AK (1;k) from (2) and (3)

d

= p-—-Q,g-—r,r—s areinA.P
InxinylInzareinG.P

= In(Inx),In(Iny ),In(Inz) arein A.P

= 2x+In(Inx),3x+In(Iny),4x+In(Inz) arein A.

n!3xnland (n+1) are inG.P

Column-II

p) are all equal

q) are in A.P

s) are in H.P
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=9(n!)* =n!(n+1)!
=(n+1)=9=n=8

-.n1=8!
5xnl=5x8l!
(n+1)!=9!
9L-8!1=5x%x9!

=nl,5xnland (n+1)! arein A.P

(b—c)2+(a—b)2+(c—a)2

D)
3

B (b—c—2a)2 +(c+a—2b)2 +(a+b—2c)2

- 3

= (b+c-2a)" —(b—c) +(c+a-2b)" —(c-a’)

+(a+b—2c)2 —(a—b)2 =0

=a=b=c
2. Column-I

Column-II
(A) The sequence a, b, 10, ¢, d is an arithmeticprogression. (P) 10

Thevalueofa+b+c+d

(B) The sides of right triangle form a three term geometric (Q) 20
sequence. The shortest.side'has length 2. The length
of the hypotenuse is.of the form wherea € N (R) 26

and is a surd,.then a2 + b2 equals

(Q) The sum of first three consecutive numbers of an (S) 40
infiniteG..P. is 70, if the two extremes be multipled
each by 4, and the mean by 5, the products are in A.P.
The first term of the G.P. is

(D) The diagonals of a parallelogram have a measure of
4 and 6 metres. They cut off forming an angle of 60°.
If the perimeter of the parallelogram is
where a, b € N then (a + b) equals
[Ans. (A)S; (B)R; (C)S; (D)R]
[Hint: (A) b+c=a+d=2-10
= at+b+c+d=40

(B) (arz)2 =a2 +a?r? wherea=2

d=1+r2
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a2=19 = a=
My b2=9+4-2-2-3-
b2=7 = b=
P= = a+b=26 Ans.]
3. Match the following:-

let

t2-t-1=0
t= =

(2=

hypotenuseis2 x =1+

comparing with

a=1, b=5

( reject)

a2+b2=1+25=26 Ans.

a, ar, ar2 — G.P.
a+ar+ar=70
10ar=4a +4ar2
10r = 4 + 4r2

2r2 —-5r+2=0
2r2—4r—r+2=0
(2r=1)(r-2)=0
r=2(reject) or
for r=1/2

a++ =70

a+ =70

= =70

= a=40
series is.40, 20, 10

[r]<1

r=1/2

first.term of G.P. is 40 Ans.

Using cosine rule

a229+4-2.2-3.-=213+6=19
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1+b>2\/(1-a)(1-c), (1+c)=2,/(1-a)(1-b)=(1+a)(1+b)(1+c)=>8(1-a)(1-b)(1-

_ 2X°#2%X+5 2 3
(C) —m3(2 y)X +(2 y)X+(5 y)—

y = 2-doesnot satisify theeq.
if y22,xeR=>D>0=(2-y) -4(2-y)(5-y)>0=(2-y)(3y-18)>0
=(y-2)(y-6)<0,y=2=ye(2,6]

|x-+6]

1)K
(d )(gj >9 In options all values are positive hence if x >0

X+6

T _(x+6
1~ >32:3(1ij>32:>— X+6) o X+6
3 1-x x—1

Forx>1,x+6>2x—-2, x<8.

Match the following:-

Column | Column 11
A The largest positive term of the H.P., whose first two | P 2
2 12 .
terms are —and — is
5 23
B If a, b, ¢ are positive real number such that a+b+c=1,then | Q |4
. (1+a)(1+b)(1+c) .
minimum value of is
(1-a)(1-b)(1-c)
C The integers which belongs to the range of R |6
2
f(x)zw can be
X +x+1
D 1 [x+6] S 7
1-|x
The values of x for which (5) . >9 can be
T 8
Key: A-R; B-T;
C-Q,R;, D-P,Q,R,S
Hint:
(a)L ettheHPbe—i ! Foe
a a+d a+2d
1 i=E:>a=—,d=—7:>Tn= ! __12 , forn=5, T.is largest, T,=6
a +d 23 2 12 a+(n—1)d 37-7n
(b)l+a=2-b-c=(1- 1-c)>2,/(1-b)(1-c)

)
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Column 1 Column 11
a Number of divisor of N =2°3°5°7* which |P |16
leaves remainder 1 when divided by 4 is
b If as, az,...... aigo are in H.P. then the value of | g 48
< ai ai+1 H
> s
i1 & Qg9
c The remainder when 3% is divided by 75 is r 126
d The number of four digit number in which | s 36
every digits exceeds the immediate preceding
digit
t 99
Key: A—Q; B—>T;C—>Q; D—R

Hint: a) LetX=2°% 325", 7¢isadivisor = (4—1)?(4+1)®(8—1)°
0<a<2 0<b<5 0<c<4
41 +(-1)"1° (-1)°
a, ¢ both odd, b takes any value OR a, c both even, btake any value
=Ifa=0,bany,c=0,2,4 =6x3=18
if a=1 bany,c=13=6x2=12
if a=2,bany,c=0,2,4=6x3=18

48
B.
a, —a, =a,a,d
a; —a, = a,a,d

Qoo T8y = aegaiood

99
Qoo = d Z aa,, = ggaiaiood
i=1

C.
3.3” =3(10-1)" =3[ 1001 ~16, .10+1]
=3(1001 —160+1) =3(1001" +41)
=3001"+123=751""+48
D.

Let four digits no is X1 X2 X3 X4
X1> X2 >X3>Xa

0 can not use at any place
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Required no. = no. of ways of selecting 4 digit out of 9= 904 =16

5. Observe the following lists :
List— 1 List—1I
(A) If three unequal number a, b, c are A.P. and p) 4
b—-c,c—b, aarein GP., then M is
3abc
equal to
(B) Let X be the arithmetic mean and vy, z be two q)l
geometric means between any two positive
numbers, then M is equal to
Xyz
(Q)If a,a,,a;, ————,a, are 50 distinct numbers r)2
in A.P and
5 n
R a,’ =(7j (a7 -a’),

(neN)thenn=

(D) y" tan {;tanl (Z_izj} is equal to s) 3
Key.A=r,B-r,C-r,D—q
Sol. (A) (h—a)=(c—b) and (c—b)* =a(b-a)

=(b-a)’=a(b—a)=b=2a,c=3a

s.ab:c=1:2:3
1
(B)x:giéqbzaﬁ:3r=[9j3

2 a
y +z> axb
= =2
myz a+b
2
(C)
312_3-22+a32 ______ a502:(al+az)(a1_az)+(a3+a4)(as_a4)+ _____ +(a49+3-50)(a49_a50)
25
=—d[a +a, +———+ay]=—"(a, —a ) (a5 +a)

49

(B

(D) tan—l(ij:tan—l(ij:tan_;{ 2r+1—(2l’—1)
2r? 4r’ 1+(2r +1)(2r -1)

=tan " (2r +1) —tan ' (2r 1)
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6. Match the following

(A) | If a3, a2, .... @100 are in HP, then the value of (p) | 5

9 a4
i+l is

i=1 318100

(B) | Largest positive term of HP whose first two termsare | (q) | 7
2
— and E is
5 13

(C) | If x be probability that first row of 3 x 3 order matrix (r) |6
obtained by using elements {1, 2,...,9} without
repetition, have number in decreasing order, then
36x equals

(D) | If x be probability that a randomly chosen 3 digit (s) [—-99
number has exactly 3 factors, then 900 x equals

(t) |3

Key.  (A-s), (B-r), (C-r), (D-q)
1 1 1 1
Sol. (A) Letdbe C.Dof AP —, —, —....—
a, a, az a,

a,—a, =a,a,d

a100— g9 = Ago A100 d

Adding all these, we get

(B)

7 12
2 12" . 37-7n
Tn is largest positive
T5 =6
(Q) Total no. of case 9!
no. of favourable cases °C; . 6!
(D) A number has exactly 3 factors if the number is square of a prime number. Squares
of 11, 13, 17, 19, 23, 29, 31 are 3 digit number.

So required probability.

7. Match the following: -

Column -1 Column =11

A 2F 1 42
® Suppose that F(n +1)=ﬂ for n ®)

=1,2,3, ... and F(1) = 2. Then F(101)
equals

(B) | If a,a,,a,,..a, are in AP. and| (q) | 1620
a;+a;+a, +a,, +a,y,=10 then the
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21
value of > a, is
i=1
(C) | 10" term of the sequence S=1+5+ 13 | () | 52
+29+ ..., 18
(D) | The sum of all two digit numbers which | (s) | 2045
are not divisible by 2 or 3 is
t [2+4+6+...+12
Key. A-nB-opttC—osD-oq
2F(n)+1
Sol. (A) F(n+1)=L:|:(n)+%
F(1), F(2), F(3), ... is an AP with common difference %
(B) a,+2d+a, +4d+a, +10d +a, +16d +a, +18d =5a, + 50d
=5(a, +10d)=10 i.e. a, +10d=2
21 21
Now, > a = ?[Zal +20d]=21(a, +10d) = 42
i=1
© S=1+5+13+29+...+1,
S=1+5+13+...+ tg+1,
Subtrating
t=1+4+8+16+......... up to 10 terms
=1+(@4+8+16+........ up to 9 terms)
= 2045
(D)  Sum of all two digit numbers. = 9—20(10 +99) =(45)(109)
Sum of all two digit numbers is divisible by 2= 4—25(10 +98)=(45)(54)
Sum.of all two-digit numbers is divisible by 3= 3—20(12 +99)=15(54)
Sum of all two digit numbers divisible by 6 = %(12+96) =15(54)
The required sum is 45(109) + 15(54) — (45) (54) — 15 (111) = 1620
8. Match the following: -
Column -1 Column-1I
(A) | The arithmetic mean of two positive numbers is 6 and | (p) | 240
their geometric mean G and harmonic mean H satisfy 77
the relation G2 +3H =48, then product of the two
number is
. 2
® The sum of the series ——+ 112 + 217 >+ IS @3
1°4°  4°7° 7710
© If the first two terms of a Harmonic Progression be % ) %
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and%, then the Harmonic Mean of the first four terms

is

(D) | Geometric mean of —4 and — 9 (s) |6
t |-6
Key. A->qgB->rnrnC-opD-ot
Sol. (A) a+b=12
ab+ 6ab =48
a+b
ab+a—2b=48 ab =32
(B) S:E+£+L+ _________

12 4277 72107
35 311 317

= = + + N
1242 427° 7210
4-1).(4+1 71-4)(7+4 10-7)(10+7
= 38:( 2)(2 )+( 2)(2 )+( 2)(2 )
1°4 4°7 7°.10
N e S S e
12.42 42.72 72.102 ............
1 1 1 1 1
= B=l-—St+t gt T
42 42 72 72 102
-  35=1 s 1
3
1111. 4 240
C HMof =,= =, = is
v R SN
2 3 4 5

(D)  Since G.M. lies between the numbers GM = —,/(—4)x(-9) =—6




