7 Sequence and Series

® Sequence : A function with the domain N or {1, 2, 3, ..., n} is called a sequence. i.c.
f:N—>Rorf:{l,2,3, .. n} > Ris called a sequence.
/N — N is a sequence of natural numbers, f: N — Z is a sequence of integers,
f: N — R is a sequence of real numbers, f:N — Q is a sequence of rational numbers.
A1), f2), ..., f(n)... are called the terms of the sequence.
An) is denoted by a, or ¢ oru or T .

® Series : A series is the sum of first » terms of a sequence. i.e. if the terms of a sequence are
a, a, a, .. a then, a +a,+a;+ ..+ a, is the corresponding series. The sum of the first »
terms is denoted by S .
The sequence corresponding to the given series is obtained by the formula S —S |, =a;n2>2 and
S,=a,.

® Arithmetic Progression : Sequence /- N — R, f(n) =an + b,; a; b € R; a # 0 is called an
Arithmetic Progression (A.P.).
The difference between two consecutive terms in an arithmetic progression will be a non-zero
constant. This common difference is denoted by d. If the first term of an arithmetic progression is a,
its nth term will be 7 = fin) = a, = a + (n-1)d.
i.e., the terms of an arithmetic progression will be a, a + d, a + 2d, a + 3d, ..., a + (n-1)d, ...

Note : (1) If a, b, ¢ are in A.P., then 2b =a + c.

(2) Inan A.P., if 3 or 5 or 7 or 9... terms are to be considered, then take the middle term as a,
reduce by d to get the preceding term, add d to get the succeeding term etc. i.e. ... a — d, aq,
atdor..a-2d, a-d a, a+d a+ 2d .. are in A.P.

(3) Inan A.P., if 4 or 6 or 8... terms are to be considered, then there are two middle terms and
keep the difference 2d between two consecutive terms. i.e. ... a — 5d, a — 3d, a — d,
at+d, a+3d, a+ 5d, .. etc. are in A.P.

® Arithmetic Series : The series corresponding to the arithmetic sequence is called arithmetic series.
i.e. if the sum of first n terms of the A.P. a, a + d, a + 2d, ..... , a + (n—1)d is taken, it is called
the arithmetic series. It is denoted by S, .

S, =at(atd)t(a+2d)+ ... + (a + (n-1)d)

w S, = % [2a + (n—1)d] is the sum of first # terms of an A.P.

If we take / = a + (n-1)d, then S can be written as S = %(aﬂ).

® Geometric Progression : Sequence ' N — R, filn) = ar'; a, r € R-{0} is called a
Geometric Progression (G.P.).
In a G.P,, the ratio of two consecutive terms will be a non-zero constant and is denoted by . If the

first term of a GP. is @ and the common ratio is 7, its nth term is a, =1 = fin) = a - 7L

ie. a, ar, ar’, ... ar"" are in GP.

Note : (1) If a, b, ¢ are in G.P., then % = % ie. P =ac,a, b,c e R"
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(2) Ina GP, if 3 or 5 or 7.... terms are to be considered, then take the middle term as a,

multiply by % to get the preceding term and by r to get the succeeding term. i.e. ...

\NIQ

a . . a .
~a ar, ar? ... are in G.P. For two, four, six,...terms ...%, -, ar, ar’ ... are in G.P.
r

Geometric Series : The series corresponding to the geometric progression is called the
geometric series. i.e. if the sum of first n terms of a G.P. a, ar, ar? ... is taken, it is called the

geometric series. It is denoted by S, .

) afi-r")

Here, S = ,r>land S = —— ,r<land S =n-a, r=1

n r—1 n 1-r n

Harmonic Progression : If a,, a,. a;, ..., a, are n non-zero terms of an A.P., then the terms

ai, ai, al, .y ai are in Harmonic Progression (H.P.). So, if the nth term of an A.P. is
1 2 3 n

1
1, = a+(n-1)d, the nth term of the corresponding H.P. is PECEYE where (a +(n—1)d #0).

Arithmetic Mean : If the numbers a, A and b are in A.P., then A is called the arithmetic mean of

a and b. We have A = a—;b

n Arithmetic Means : If a, A, A, A, .., A barein AP, then A, A,, A,, ... A are called n
arithmetic means between «a and b.

b—a
n+l

A=a+d A,=a+2dA;=a+3d,.,A =a+nd and d=

Geometric Mean : If g, G, b are in GP., then G is called the geometric mean of positive numbers
aand b. G= ab

n Geometric Means : If a, G, G,, G, ... G , b are in G.P,, then G,, G,, G;, ... G, are called n
geometric means between a and b. a, b € R*

1

Here, G,=ar, G,=ar’, G;=ar’, ..., G =ar" and r = (ﬁ)nﬂ
a

Harmonic Mean : If ¢, H, b are in H.P., then H is called the harmonic mean of a and b.

In this case, l, L, 1 are in A.P.. Also H = M.
a’ H> b a+b

n Harmonic Means : If ¢, H, H,, H,, ..., H , b are in H.P,, then H, H,, H;, ..., H are called n

harmonic means between a and b.

a—b
(n+1)ab

S SO B S| ,%will be in A.P.. Also, d =
a

and L=Lig L=-Lyoy L_Lis, =Ly,
H,; a H, a Hj a n a




Note : For two numbers a and b, if the A.M., GM. and H.M. are A, G and H respectively, then
AH = G°.

. A, G H are in geometric progression and A> G > H.
® Arithmetico - Geometric Series : The series a + (a + dyr + (a + 2d)yr* + (a + 3d)yr* + ... is
called arithmetico-geometric series, where ¢ = [a + (n ~Ddr.

a +d~r(1—rn_]) [a+(n-1)d]r"

S =
n 1-r (1—7’)2 (1—7’)

a dr
When n — oo, then " — 0, if [r| < 1. So, S_ = — -2

® Power Series : Notation X is used to denote a sum like some special series, the sum of first »
natural numbers, their squares, their cubes etc.

Important results of X :

() 2 (@+tb)y=2 a + 2 b, @) Zlka,:k g
i=1 = i=1 i= ' =
n n 1
G) X 1=(1+1+1+.. ntimes)=n=3l @ X i= 3y =2t
2
i=1 i=1
S o w2 _ ntD@2ntl) S 5 ey _ 0 (D)
(5) Ez > - (6) Ez o=
Note:(i)z (a, b) # > a, - )Y b,;VieN
i=1 i=1 i=1
2.4
zn: a; i=l1
i —l# & ;VieN
( ) 5 [bl j Zbl l
i=1
: Multiple Choice Questions :
) If blc, Cia, —5, are in A.P., then ......
(A) @2, b, ¢ are in A.P. (B) a, b, ¢ are in A.P.
11 1 . B S U .
© o o arein A.P. (D) 2,2 2 arein A.P.
SoL : Here 1 1 a+b+b+c

c+ta - b+c a+b - (a+b)(b+c)

) a+c+2b

c+ta  ab+ac+b* +bc

2ab + 2ac + 2b* + 2bc = ac + a* + & + ac + 2bc + 2ab

20 =a* + ¢

a’, b*, ¢ are in A.P. Ans. : (A)
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(@)

Sol. :

©)

Sol. :

“)

Sol. :

If the nth terms of two series 3 + 10 + 17 + ... and 63 + 65 + 67 +... are equal, then n = .......
(A)9 B) 11 (©) 13 (D) 19
Here, 3, 10, 17.,... and 63, 65, 67, ... are arithmetic progressions.
For the first A.P. 3, 10, 17,..., a=3,d=7

t,=3+m-1)7=7n-4
For the second A.P., 63, 65, 67,..., a=63,d=2

ST, =63+ (n—-1)2=2n+6l
So, 7n—4 =2n + 61

s 5n =65

~n=13 Ans. : (O)

If log 2, log (2* — 1) and log (2* + 3) are in A.P., then x = .......

Given, t, = T,.

@A) B) log2 (©) log,5 D) log,5

2log (2*—1) =log2 +log 2* + 3)
- log (2F = 1)2=log (2 - (2% + 3))
(25— 1) =225 +3)
Q)22+ 1=2-2+6
(2 —42-5=0
L 25+ 1) (2°=5)=0
“2=—lor 2=5
But 2= —1 is not possible. So, 2*=5
" x = log,5 Ans. : (C)

If the interior angles of a convex polygon are in A.P. with the smallest angle measuring 120
(in degrees) and the common difference between measures of angles being 5, then the polygon
will have ...... sides.

(A)9, 16 B) 16 ©) 10 D) 9
Here, the smallest measure of an angle is 120. So, a = 120 and d = 5
Let the polygon have 7 sides.

Then, sum of its interior angles will be (2n —4) x 90.

L 2 [2(120) + (1= 1)S] = (2n—4) 90. So. 5 (240 + 5n—5) = (n—2) 180

. n (235 + 5n) = (n - 2) 360. So, 5n*—125n + 720 =0
“n?—25n +144=0

“(m—-16)(n—-9)=0

~n=16orn=9

Ifn=16, 1, =a+ 15d =120 + 75 = 195, which is not possible. So, n=9 Ans. : (D)

> 716
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(5) If 51+ + 51—

Sol. :

(©6)

Sol. :

™

Sol. :

; %; 25 + 25 are in A.P., the minimum

(A) S (B) 7

Here 2(%) = 54 51405425 =

.. The minimum value of a is 12. (It corresponds to x = 0)

(©) 10

value of ¢ is ...... .

(D) 12

5
5.5+ — + (52)x + (52)—3:

5)(

5
5.5 + 5_x + (5x)2 + (5x)—2

Ans. : (D)

If a, a,, a, ... are in AP, and a,+ a.+ a,,+ a;+ a,,+ a,, = 240, then the sum of the first 24

terms will be ...... .

(A) 950 (B) 860

(C) 900

(D) 960

In an A.P., the sum of terms in equidistant positions from the beginning and the end will be the

same as the sum of first and last terms.

Here a,, a,, a;, ... a,, are the first 24 terms of A.P.
And at+a;+a,+a;+ a,,t+ a,, =240 is given.
(a,* ay) + (a5t ay) + (a5t a,5) = 240

(al+ a24) + (al+ a24) + (al+ a24) =240

3 (ay+ ay,) = 240

“oata,= 80

2 [a, +a,] =12 (80) = 960

Now, S,, = >

If <a > is an A.P, then D = P4 =

(A) 0

Here <a > is an A.P.

(B) -1

a+(p-1d a+(g-1d a+(r—1)d

- D = p q r
1 1 1

Second method :
atra+4dd+a+9d+a+ 14d +a
+19d + a + 23d = 240

o 6a+69d =240
- 2a+23d =80

. _ 24

.Sy, = ZQa+23d)

(12)(80) = 960

Ans. : (D)

(D) pgr

", ap=a+(p—1)d, aq=a+(q—1)dandar=a+(r—l)d
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a a a
= p q T R31(d)a R21 (_d)
1 1 1
1 1 1
= alp g r| =0 Ans. @ (A)
1 1 1

a+b b+c 1 1 . .
8 If b b, —pe arean A.P., then e b, - will be in ...... sequence.

(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric

a+b b+c .
Sol. : Here {——.b, 7, areinAP.

a+b b+c
(222 2 s

1—ab 1-bc

b-ab®—a-b  b+c-b+bc
l-ab  1-bc

—ab* —a c+b%c

l-ab  1-bc

—a*+)  c(1+b?)

l-ab  1-bc
—da C
l—ab ~ 1-bc

. —a + abc =c — abc

. 2abc=a+c

1 1
S b, — are in A.P. Ans. @ (A)

1

C)] Iflog (a+c¢)+log(a—2b+c)=2log(a—c), then é, % - are in ... progression.

(A) Harmonic (B) Geometric (C) Arithmetic (D) Arithmetico-Geometric
Sol. : log(a+c)+log(a—2b+c)=2log(a—c)

log {(a +¢) (a—2b+c)} = log (a— c)?

. (&® —2ab + ac + ac — 2bc + ¢*) = (a® — 2ac + ?)

o (a* = 2ab + 2ac — 2bc + ¢?) = (a® — 2ac + ?)
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. 4dac = 2ab + 2bc. So, 2ac = ab + bc

2 1 1
—_— = — 4 -
b c a
1 1 1 . .
=, 5, D arein A.P. Ans. @ (C)
10y Ifa,a,, a, ..,a, arein A.P.and a,> 0, V i, then
1 1
.t = s
1 n n+1 n—1
W o ®are O O e
Sol. : Let the difference between two consecutive terms of the A.P. be d.
1 1 1
Now, ‘/a+‘/g+‘/g+ o +....+\/a+‘/;
 a-a ay —a3 Tt a,_| —ay,
— — —
1
I O o oy o S o o
* Ve [ — ]
' —(n-1)d (n—1)
Since (@, -a,)=(n-1)d, asa,= a, +(n—1)d, —— ‘/Z \/— = \/Z"'\/Z
Ans. : (D)
(I1)  In an A.P., if the first term is m, the last term is p and the sum of the first #» terms is S, then
its common difference is ........ .
. p+m . m? - p? . 2 2 P2 +m?
(A) (B) 2S-m+p © 2S —(m+p) D) 28 +(m+p)
Sol. : Here a =mand p =m + (n— 1)d and Sn:S:E” (m + p).

p—-m 28
. From p=m + (n—1)d, we get d = —— andn—m+p.
p—m _ (p—m)(m+p) p>-m?
d= = "3 = Ans. :
28 4 —m—p 28 —(m+p)
m+p

()
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(12)

Sol. :

(13)

Ifa, a, a,..., a_are n terms of an A.P., then
1 2 3 n

a’—al’+a’—al+ ... +ta, *- a,’=...
_n 2 2 _1 2 2
(A) (2n_1) (al - azn ) (B) (2n_1) (al + agn )
_1 2 2 2n 2 2
(C) (2n-1) (a] - az,, ) (D) 2n+1 (a] - az,, )

Let the common difference of the A.P. be d.

a4, -a-a-a,za,—-a;= ... =a - da =d

n n-1

Now (a%—a,?) +(a>—a?)+ ...+ (a,, > —a,?)

2n—1

(a,—ay) (a ta)*t(a;—a)(a;+a)+..+(a,, —a,)(a,, +a),)

~dla ta,ta;ta, +..+a, *a,l
1
—ndla, +a,] (S,,= 5(2?1)(6!1 + a2n))
(al +ay, ) (al _aZn)
-n
(a) —ay,)
(al2 —aznz) nd (al2 —aznz)
~nd -
(a1 —ay,) (ay, —ay)
) _nd (al2 —a2n2) _
ar-a) (@ —aPH+ .t (a, *-a,) = —anhd (a,,=a,+ 2n —1)d)
2 2
n\a, —a n
= M Ans. : (A)
2n-1)
Ifp, g, r s t forman A.P., then p —4g+ 6r—4s+1¢ = ...... }
(A) 4 (B) 0 © 3 D) 2

Sol. :

(14)

Sol. :

Since p, q, r, s, t are in A.P., theyare p, p + d, p + 2d, p + 3d, p + 4d respectively.
Here, g —p=r—-q=s—-r=t-s=d
p—4qtor—4s+t =p—-4pt+d t+o6(p+2d—-4(p+3d)+p+id
= p-0+d-0 =0 Ans. : (B)

If the sum of the first » terms of an A.P. is n?, then the difference between two consecutive
terms of that A.P. is ...... .

(A)1 (B)2 © 4 (D) 6
Here S = n?. So, S, =(n—1)>
wa= S-S  =n-m-1=2n-1. nx>2 and S =a, =I

.. The AP is 1,3,5, 7.
. Common difference d = 2 Ans. : (B)
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(15)

Sol. :

(16)

Sol. :

17

Sol. :

Now, S,

If the equation (x + 1) + (x + 4) + (x + 7) + ... + (x + 34) = 216 represents the sum of the

first » terms of an A.P., then x = ......
(A)0 (B) 3 © 1 (D) 2

Here x+ )+ x+4)+(x+7)+ ... + (x + 34) =216 and (x + 34) is the last term.
From/=a+mn—-1)d, x+34 =(x+ 1)+ (n-1)3.

So,33 =(m—-1)3

“n—1=11 So, n=12.

Sum of the first 12 terms of the A.P. is 216.

LS,= = [ 1)+ (x + 349)] =216

s 6 (2x +35)=216

s 2x + 35 =36. So, 2x = 1. So, x =

S
If' S is the sum of the first » terms of an A.P. and S; =4S . then S4n = e

(A)2 (B) 4 ©) 6 (D) 8
Here S; =4S .

w2 2a+ Gn-Ddl=4 - 2 24+ (- 1)d]
3Ra+Gn-1)d] =4- [2a+xn-1)d]

. 6a+ (9n 3)d =8a +(4n—-4)d

. 2a =0GBn+ 1)d

ﬂ[2a +(4n-1)d]
S4n 2 B 4[2a+(4n-1)d]

N %[2a+(n—1)d] ~ [2a+(n-1)d]

4[5nd +d+4nd -d]

-+ (B)

(M

= (From (1))

Snd+d+nd-d

9nd
= 4[ ] =6 Ans. :

6nd

The difference between two consecutive roots of the equation x* — 6x> + 11x =6 =0 is ....

A1 (B)2 ©3 (D) 4
For the equation x* — 6x> + 11x — 6 = 0,

S (x-D(*5x+6) =0

f =) (x=2) (x=3) =0

. x=1,2or3.

So, the difference between the consecutive roots is 1. Ans. :

©)

(A)
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(18)

Sol. :

(19)

Sol. :

If log 5 x + loges x + loges x + .. + logys x =136, then x = ...... :

A % B) 2 © % (D)2

logﬁx + log%x + log%x + .+ logg%x =136

log x log x log x log x
+ + tot T o =
log\/z logil/z logg/z logS%/E 136

log x log x log x log x

1 + 1 + 1 + ...+ 1 =136

= ES = —log2

2log2 4log2 6log2 3 og

2log x 4log x 6log x 32logx

log2 * log2 * log2 Tt log2 136
T 2+4+6+8+..... +32) log,x =136

16

?(2+32) logo x = 136
. 8(34) log,x = 136

i 136 4

0828 T 34xg 2

1

Lox=2 =2 Ans. : (B)

If the sixth term of an A.P. is 2 and the product of its first, fourth and fifth terms is minimum,
then the difference between its consecutive terms is ......... .

8 2 3 3
) < ®) 3 © 3 D) 3
Suppose the common difference is d and the first term is a.
Let, ¢, = 2. So,a+5d=2 (1)

{,=a+3d and (,=a+4d,
Lett,- 1, t, = a (a + 3d) (a + 4d) = F(d),
F(d) = 2-5d) (2-5d+ 3d) (2—-5d + 4d) (From (1))

= (2-5d) 2-2d)2-4d
= (2-5d) (4-6d+2d
= —2(5d - 17d* + 16d - 4)

For minimum value, F' (d) =0

=258 -34d+16)=0

sn=206d-8)3Bd-2)=0

. :§ :l
. d 5ora’ 3

Now, F" (d) = -2(30d — 34)
Taking d = %, F" (d) =-230d—-34)=-28<0
. F (d) is local maximum.

. Taking d = %, F"(d)= 28>0. So, F (d) is local minimum for d = 2 Ans. : (B)

?.
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a—x a-y a—z

20) If T o m and p, ¢, r are in A.P., then x, ), z will be in ...... sequence.
(A) Geometric (B) Arithmetico-Geometric (C) Arithmetic (D) Harmonic
Sol. : Here, p, g, r are in A.P.
“2q=p+tr (1
a-x _a-y a-z _
Let, @ p= k,
a—x a-y a—z

wo ) () (E) el

2a-2y  qz—zx+ax—zx 2a. a4 a
= So, — = -+ —
y X y b z
L2 1,1 - :
Yy 3t So, x, y, z are in H.P. Ans. : (D)

(21)  In an increasing A.P., the sum of three consecutive terms is 51 and the product of first and
third terms is 273. Its third term is ........ .

(A)9 B) 13 ©) 17 (D) 21
Sol. : Let the three consecutive terms of the A.P. be a — d, a, a + d Their sum is 51.

s 3a=51. So,a=17

Also (a—d) (a+d)=273

at-dP =273

o 289 -273 =, So, &*= 16. So, d=+ 4.

d=4 for the A.P. to be increasing. a —d =13, a = 17. So, required term a + d=21. Ans. : (D)
22) IfxX*(+2z).)*(@+x),22(x+)y)are in AP, then x,y, z are in ...... progression. (xy + )z + zx # 0)
(A) Harmonic (B) Arithmetic (C) Geometric (D) Arithmetico-Geometric
Sol. : 2)’(z+x) = Z2(x+y)+x*( + 2)
2 x 2y Xy %z 22 -2y =0
xz(xtz-2)+y (22 X222z 42 2z +x-2))=0
xz(x +z-2)+y @+t x-2)(z+x+2) -2z +x-2y)=0
“(z At x-2) (2x +yz +xp +2)2 =291 =0
wz+x=2yor xytyz+zx=90
But xy + yz + zx # 0. So,z+x= 2y
s X, y, z are in A.P. Ans. : (B)
(23)  Foran AP. {a},a’—a’+a’—al+ ..+ ay’ —a,,°= ...

50 100 50 51
(A) E (alz - a1002) (B) E (01002 - al2) (C) E (a12 - a1002) (D) % (alz - 0502)
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Sol. : For the AP, a,, a,, a,, ..., a,,

az—a1=a3—a2=a4—a3=....:a

(af—ad)t+ (a7 —aP) t ot (A — agd)

100 ~ dog = d (D

= (a)—ay) (@, +ay) +(a;—a) (a3 + a)t ...+ (ag, — ay5) (Agg + @)
= (_ d) (a1 + 612) + (_ d) (613 + a4)+ v F (_d) (agg + a]()o)

= —d(a,ta,ta,+..+a,

100
= —d-— la,+ay]
(@ +a10) (a1 —ay09)

(a1 —ay)

= —-50d

—50d (a” —aypg’)  =50d (a* —a100") 50

_ X2 2 .
T 4 —(a+99d) ~99d = g9 (@7~ i) Ans. & (A)
(24)  If the sum of the roots of the quadratic equation ax®> + bx + ¢ = 0 is equal to the sum of
reciprocals of their squares, then bc?, ca?, ab® are in ...... sequence.
(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric

Sol. :  Suppose the roots of ax> + bx + ¢ = 0 are o and .

b
HereoH—B—O(2 +IBz.
@’ +B> (@+p)-20p |
@py’  @p’ M

. -b
Since o0 + B = - andOLBZE

b? c
=72 2
a b°-2ac

_ a
From (1), o= ) = 5

a
s — bt =ab? - 2d%c

s 2aPc = ab® + bc?

o be?, ca?, ab® are in A.P. Ans. : (A)
25 Ifa,a,, .., a,arein A.P. and }:1, }112’ ey h:o are in A.P. and a,= h,=2 and a,,= h,,= 3,
then ah, = ......
(A) % (B)6 ©3 D)2
Sol. : a,,a,a,, .. a,areinAP. a=2 a,=3.
woa,,=a,+9d. So, 3 =2+ 9d. Hence, d = é
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3 1 7

. a4=al+3d:2+ ) :2+§ = 3
! 1 , B B
Now, 5-, 77, =, 7 arein AP, where h, =2 and h,,= 3.
1 2 10
P - +9D So. 9D = - 1=~ So,D= -\
Chy TRy ' © 372 6 oD=5
1 1
Lol ol 6117 _ 18
hy =k TOD=o5-5=0-5 = 5 So, 1, =
.a4-h7—%-§=6 Ans. : (B)
26) 3537 = ..
333 1187 1178 1871
(A) 1178 (B) 333 © 3353 D) 333
Sol. : 3- 537 = 3.537537537...
= 3+ (0.537 +0.000537 + 0.000000537 + ....)
- 3+[ﬂ} — 0.537, = 0.001
N 1-0.001 (@=0.537,r=0.001)
C oo (BT gy, (10) L 997 78
a 999 | ~ 333 ) 333 333
537 . recurring part
Note : 3 + | o5 | = non-recurring part + - — -
999 as many nines as number of digits in recurring part
Ans. : (C)
(27)  In a GP., the sum of three consecutive terms is 38. If 1 is added to the first and second term
and 1 is subtracted from the third term, the resulting numbers are in A.P., then the smallest
of the three numbers is ........ .
(A) 6 (B) 8 ©) 12 (D) 18
Sol. :  Suppose the three consecutive terms of the G.P. are a, ar, ar’.

. a+ar+arr =238

(1)
Now if 1 is added in first and second term and 1 is subtracted from its third term, then the

numbers a+ 1, ar+ 1 and ar’— 1 are in A.P.

“2(@r+1l) =a+1+a’-1
“2ar+2 = 38 —ar (From (1))
. 3ar = 36. So, ar =12 2)

From (1), a+ 12 + 12r = 38.
12

wa+t 12[—) =26
a

L a*—26a + 144 = 0.

sa=8ora=18.

So, the smallest number is 8. (numbers are 8, 12, 16)

So, a+ 12r =26

Hence, (a—18) (a—8) =0
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(28)  If a, b, ¢ are in G.P. and one root of ax*> + 2bx + ¢ = 0 and dx> + 2ex + f= 0 is common,

d e
then Z’ Z’ : are in ...... sequence. (a, b, c e R")
(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric

Sol. : Since a, b, c are in GP. b> = ac

Now, ax? +2bx +c¢=0
cax’ +2Jaex+e=0 (b? = ac)

s (Nax+ ey =0

ST

.~. Only one root = —

So,x=—\/§ is a root of dx? + 2ex + f= 0.

. d(%]—2e\/§+f—0

. £+ — 2 ¢
" a f= 2 a
(4, f)_ L 1] 2
. (Z'F?j— 2e e = 2@[ bz] = b
d e f )
. Z, Z’ ?are in A.P. Ans. : (A)

1Y 1Y 1Y
(29)  The sum of the first 20 terms of (x +;) + (xz +7J + [ X +—3J + ... 05 ... .
(x*-1) x* +1 =1 [ x*+1 X0 =1) (x¥+1
(A) —a-y +40 (B) | @ |40 ©) 2 Ao 140 O |27 | ™

1Y 1Y 1Y 1Y
X X X X
1

1 1 1
— 2 4 44 4 46+ + 40y 4| —F—+—+.+— [+
(2 +x*+ x4 ..+ x%) PRI o 40

1 {1_ 1 J
P (C it (<)
-

)

x* -1 , 1 x* -1 x?+1
=172 X +F t40 = |72 | 140 Ans. : (C)




(30)  If the sides a, b, ¢ of a A ABC are in GP. and log a — log2b, log2b — log3c, log3c — log a
are in A.P., then AABC is ...... triangle.
(A) a right angled (B) an acute angled (C) an obtuse angled (D) an equilateral
Sol. : a, b, ¢ are in GP.
oo b =ac (D
Now, log a — log2b, log2bh — log3c, log3c — log a are in A.P.

a 2b 3c .
. log % | log 3 J! log — | arein AP

b_3 and b_a So, = >
2b 3 .5 PR > T 5
. 2log [Ej = log [%) + log [;CJ c 2 c b b2
, Let a = 9k, b= 6k, c= 4k
2b a _ 3c 5
. lOg (3_Cj :]Og (Z_bX;j osA b 40t —a? _ k [36+16—81] _ __29 -0
2be k2 (2)(6)(4) 48
2
. 4b2 o 3_C T
9c 2b s A€ 5 V4
3 _ 973
86’ =27c - A ABC is an obtuse angled triangle.
bY 27 (3 Ans. : (C)
(=51

loga, loga, loga,
.., a4 are in G.P., then loga, logas logay _

3Bl Ifa,a
loga, loga; loga,

12 72> 73,

A)O (B) -1 (C) log a, a,— 2 log aj (D) log a, ay—2loga, + 4
loga, loga, loga,
Sol. : Suppose D = loga, logas loga,

loga, loga, loga,
Now, a,= ar, a;= ar’, ..., a,= ar®.

loga loga+logr loga+2logr

D = |loga+3logr loga+4logr loga+Slogr

loga+6logr loga+7logr loga+8logr

loga logr logr
= |loga+3logr logr logr C,=1),Cyu=1) =0 Ans. @ (A)
loga+6logr logr logr

(32) (444 ... n times 4) + (6666 .... n times 6)°= ......

(A) g (10" - 1) (B) g (107 — 1) (©) %-10’1(10"— 12 (D) 3-10"(10"— 1)
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Sol. : (444 ... ntimes 4) = (4 +40 + 400 + 4000 + ... +400 ... 0 (n — 1) times) =

(666 .... n times 6) = (6 + 60 + 600 + 6000 + ... + 600 ... 0 (n — 1) times) =

4
s (666 .... n times 6)? 5 (107 1)?

4 4
s (444 ... ntimes 4) + (666 .... n times 6)>°= — (10" —1) + — (10" — 1)?
9 9

4
= 5 (10" =D [1+10"—1]

4
= 5107107 = 1)

4[10" -1]

6[10" 1]
9

210”1
S0 1)

Ans. : (D)

(33)  If the roots of the quadratic equation x> — 3x + p = 0 are a and b and roots of x> — 12x + g = 0

. ) q+tp
are ¢ and d and if a, b, ¢, d are in GP., then F =

) ®) 3 © 5

Sol. : Since a and b are roots of x> = 3x +p=0,a+ b =3 and ab = p.

Since ¢ and d are roots of x> — 12x + ¢ =0,c +d =12 and cd = q.

a, b, ¢, d are in GP.
b= ar, c= ar?, d= ar’
oa(r+1) =3, ar*(r+1) =12,
From (1), a + ar = 3 and from (2) ar® + ar®* = 12

Lrr=4

q9_ 4_16
soab=dr=p, cd=adr =q. So. =1 =7
L atp 17
“gq-p 15

(D) 1
(1)
@)
(3)
(by (3))
Ans. : (D)

(34)  If the roots of the cubic equation px* + gx* + rx + s = 0 are in G.P., then which one of

the following is true ?

(A) pr’ =q’s (B) p’r = gs° (©) PPg=rs
a
Sol. : Suppose . a arare the roots of px* + gx? + rx + s = 0.

_s —s
a-ar= —. So, @ = —
p

Since a is a root, it must satisfy the cubic equation.

. a

(D) pg’ =rs’
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1
s P s P
q|— | tr|— =0
p p
32
q s S8
:r e
P P
pri=q¢s
1 1 1 1
L
(A)0 B)1 ©) x
[ IRRR SR
Sol. : x2-x* x8-x16 =2 481" = ["2] =x2 =y

Ans. @ (A)

1
(D) T

Ans. : (O)

(36) In a G.P, if the sum of squares of three consecutive terms is s> and the sum of those terms is

ps, then p*> € ...... , where r # £ 1

o) o

a
Sol. : Suppose —, a, ar are three consecutive terms of a G.P.
r

(A) (1, 3)

2
a
— + a2 + a2r2 :S2
7

a
and —+a+ ar = ps
r
1 .
Letr + — =x;sincerzx 1, x#x2
r

1
From (1), a® ["2+1+r—2) =5

& [[r +ri]2—1} =&

1
From (2), a ["+1+—)=ps.

So, @ (x*—1) = s?

So,a(x+1)=ps

p
ood (x + 1) = pis?
P -1 = (x+ 1)

x+1

(D) (0, 3)

(M

@

G)

4)

s = Pa = 1) = @ (x + 1))
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p +1 1 pr+1
X = So,r+ — = "7
p -1 r p -1

@) P @D+ @2 —1) = 0. So, b —dac= (@2 +12 -4 (> -1 > 0
P2 ) P12 @) 2 0ie. 3-p) (3p°=1)=0

W | =

s p?P<3andp? =

1
But x#+2. So, p*# 5;3

‘. 31 <p*<3 So, p’e (513J Ans. : (B)
(37) Ifa, b, cand d are in GP., then (a — c¢)> + (b — ¢)*>+ (b —d)*>— (a — d)*> = ......
(A) 0 B)a(l -r) ©) 1 D) & (1 — )
Sol. : a, b, ¢, dare in GP,,
“b=arc=ar*; d=ar
sa@a—cP+(b-cP+b-d?-(a—d?
= (a—ar?? + (ar — ar®)*+ (ar — ar’)*— (a — ar’)?
=@ [(1- PP+ P2(1— P+ (1 - 122 — (1 - PY]
=@ (1= [+ N+ 2+ P20+ r? =1 +r+r?)?]
= (1-r?[1+2r + P+ r2+28 +r* — 1 -1 —r* = 2r - 2r° = 21
=a*(1-r?0)=0 Ans. : (A)
Second method : a, b, ¢, d are in G.P.
s b*=ac ¢ =bd; ad = bc (D
sa—ef+t(b—cP+(b-di-(a—dy
= a*-2ac + A+ b>—2bc + 2+ b —-2bd +d* — @ + 2ad — &P
= a> -2+ + b*—2bc + 2 + b2 +d? - a*+ 2be — & (From (1))
=0
B Ifl+a+dd+a+. . +a'=(0+a)+ad>) (1 +ad",then x= ...
(A) 6 B) 7 ©) 8 D) 9
Sol. : 1+a+a>+a+. . +a'=0+a)(l+d)(+a"
L[Z—)il_l] =(+a(+a)(+ah
clead=(l-a(+a(d+ad)(+a)=1-d
Lox =8 Ans. : (C)
cY (bY(aY
(39) If pth, gth and rth terms of a G.P. are a, b, c; then (;] (ZJ (;j = e
1
(A) 0 B) 1 (C) abe (D) -

Sol. : Here, tp=A-R”‘1:a,tq=A-Rq‘1:b and t =A-R' =¢
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. % = R-1=4t1 = R"-49 and b = R4 1-P*1 = R9-? gnd 4 _ Rp-1-r+l = Rp—
a C
cY (bY(aY _ g 0
o S e (RTy (R47y (RP7)1= RO = | Ans. : (B)

(40)  In an infinite G.P., if the sum of all the terms is 7 and the sum of cubes of all the terms is 49,

then the common ratio between its consecutive terms is ........ .

1 1 3 5
(A) 3 (B) 3 ©) 5 (D) 3
Sol. : Suppose a, ar, ar?, ... is an infinite G.P.
Now, §_= —— =7 ()

-r

Sum of cubes of the terms is 49.

@ +ar+ar®+ ... =49
3
S = 1i’r3=49
a 2
T (H‘:Tz) = 49
7-a* a?
o = 49, Hence a2 =7 2)
From, (1), > =49 (1 —r)>*=49 (1 - 2r + r?)
LAY -2r+) =7 +r+r) (From (2))
T—14r+72 = 1+r+r?
2P =5r+2=0
r=2orr= % But |7 |<1
= 1 Ans. : (A)
2
@41) If0<x,y,a b<1,then \/x (\/5+\/;) +x (\/EJF@)W; (bJ;+yJ;)+...= ......

Do " Oty Ok ey O nd Ty

Sol. : \/; (\/54_\/;) +\/; (\/E+\/E)+\/; (b\/5+y\/;)+...

= (\/aJr abx + ab2x+....) + (x+x y+xy+....)

_ \/E * .

N + 1_\/; Ans. : (B)
(4D 1fa=02.b= 5 andx = | + ¢+ o + ..o then 4 %" = .

(A)0 (B) 2 (C) 4 (D) %
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43)

Sol. :

If x, y, z are in harmonic progression, then which of the following is true ?

A)x +z=2y (B) y* = zx

X, y, z are in H.P.,

1 1 1 )
. —, —, — are in A.P.
x Y z
| ) . 1 1
— is the arithmetic mean of < and —.
z

1 1
Since A > G, = > —
y X

vy <o

Note : G > H. So, \/; > 9.

(44)

Sol. :

X y Z

If x, y, z are in H.P., then

(A) Arithmetic (B) Geometric
x, y, z are in H.P.
1 1 1 )
—, —, — are in A.P.
x Y z
2 1 1 Z+x
= = = 4 = — .
y X Z Xz

oyz+Z x4y

+z x+
y+z | oxty
X Z X

2 2
= ZEORIE (mom (1))
X

y+z ZtxX x+y .
, , are in A.P.
X y 4
X y Z

are in H.P.

Ty+zl oz+x’ x+y
1 1 1 .

Second method : —, —, — are in A.P.
x Y z

xX+y+z xt+tytzZ x+y+z .
—,—,LaremA.P.

X y z

y+z~ z4+x x+Yy

© 1+

(C) Harmonic

are in ..

1

y

So, 2zx = xy + yz

(z+x)°
x

e

Ans.

D) Jzx >y

Z+x

Ans.

2(z+x)

X

)_

y

()

= (D)

(D) Arithmetico-Geometric

(M
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435)

Sol. :

(46)

Sol. :

+7z Z+x X+ .
1+y ,1+—,1+—yarelnA.P.
y 4
+z Ztx x4+ .
u , , i are in A.P.
X y Z
X Y

y+z7 z4+x’ x+y

— are in H.P.

Ans. : (C)

If a, b, c are in A.P.; b, ¢, d are in GP. and ¢, d, e are in H.P., then a, ¢, e are in ...... .

(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric
a, b, ¢ are in A.P.

n2b=a+c )
b, ¢, d are in G.P.

“c?=bd )
¢, d e are in H.P.

2ce
wd= c+te Second method : From (3)
From (1) and (2), c_atc _atc-c
e - c+e - ct+te—e
a+c 2ce ce(a+c) e(a+c)
A= = .So, ¢ = 3)
2 c+e (c+e) c+e _a
C
¢+ ce =ae + ec 2= ge
2 =ae
. a, ¢, earein GP. Ans. : (B)
X+Yy y+z
If x, y, z are in H.P., then + T =...
y—x y—z
A1 (B)2 ©3 (D) 4
. 2zx

x, y, z are in H.P.. So, y = I+ x )]
Ly _ =

' X N Z+x

y+x  2z+z+x  3z+x o
Xk T 2—z-x  z-x (Componendo-dividendo) 2
y 2x
From (1), . T z+x
y+2z 2x+z+x 3x+z o

oz 2x—zex  x-z (Componendo-dividendo) A3)
. From (2) and (3),

yrx ytz 3z+x N 3x+z

y=x y—z Z—x x—z

3z+ 3x+ 27-2
_ 3z4x 3xtz 2z x:2 Ans. © (B)
=X =X Z—X
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47)

Sol. :

(48)

Sol. :

If the pth, gth, rth terms of H.P. are x, y, z, then | p

(A) 0

B)1

Here ¢, ¢, t. are in H.P.
P qgr

Yz Xz Xy
p q r
1 1 1

= Xyz

- ==

Yz Xz Xy

q r|=...
I 1 1
1
© o (D) xyz

—_ Q '\<|>—n
— N N =

a+(p-1)d a+(g-1)d a+(r-1)d

= Xyz D
1

AL - <
c a

a, b, care in A.P. So,2b =a + ¢

p. q, r are in H.P. So., p

2pr.

So, p+r=

pa, gb, rc are in G.P.
o q°b* = pacr

q r =0 Ans. : (A)
1 1
p r
If a, b, c are in A.P.,, p, g, r are in H.P. and pa, gb, cr are in G.P., then 7 + ; = ...
a b a c p q
B4 -2 C) — +— D) = + =
®) & -2 (© <+~ O
ey
2 1 p+r
=z Lo
r pr
@)
3)
p2+r (p+r)2—2pr
pr pr
4 2r2
p2 —2pr
-9 (From (2))
pr
4];r 5
q
2
., (From (3))
ac
(a+c)’ 5 = a+c’ _a L c Ans. ¢ ()
ac ac c a




(49)

Sol. :

(50)

Sol. :

D

Sol. :

(32)

Sol. :

a"+b"

If e is the arithmetic mean of a and b, then n =

(A) 0 B) -1 © 1
+b "4+ b"

Arithmetic mean, A = a = a,;b,
2 an ]+bn 1

wat+ab™ + ba + b = 2a" + 2b"
soab™l + batt =ar+ b

soab™! — b= a"— ba™!

b (a—-b)y=a"" (a-b)

Since, a 2 b, ' = b"!

Since a # b,n—1=0. So,n=1

The sum of six arithmetic means between 2 and 23 is ....

(A) 57 B) 63 (€) 70
bea 21
a4=2.b=2:n=6,d= — == =3
n+1 7

Ans. : (C)

(D) 75

Ifa+da+2d a+3d a+ 4d a + 5d a + 6d are the six A.M.'s between 2 and 23, their

sum =6a + 21d = 6(2) + 21 (3) = 12+ 63 =75

Ans. : (D)

If the sum of all terms of an A.P. obtained by placing » arithmetic means between 5 and 21

is 117, then n = ......
(A)5 (B) 6 <©7
b-a
Here, a =5,b=21 and d = —.
n+l1
. n+2
Here, S ., = > (a + b)
n+2 n+2
117 = (a+b)=T(26)=13(n+2)
~ 9=n+2. So, n=7

(D) 8

Ans. : (C)

If the AM. and GM. of two numbers a and b are 2 and 4 respectively, their H.M.

(B) 2 €) 6

=2, wegeta+b=4

G = \lgb =4, wegetab=16

o 2ab 206)
.H_a+b7 4 _8

or from AH=G> H=— = — =38
A

(D) 8
Q)
2

Ans. : (D)




(53)

Sol. :

(54)

Sol. :

(55)

LA =

* H,+H, ~ HH,

a
—

If arithmetic means between two numbers a and b are A, and A,. geometric means are
A +A,
G, and G,, harmonic means are H, and H,, then m =
AIAZ GIG2 G1G2 HIH2
(A) G g, B) A A, © H A, D GG
Here, a, A, A, b are in A.P.
atA, A = A +b

! 2 02 2
) _atA+A,+b
LA A= - 5
“A+A, =atb H

Since, a, G,, G,, b are in GP., G, = ,/aG, and G, = /bG,
. GG, =/abGG, So, G,G, = ab )

1 1 1 1
Since a, H, H,, b are in H.P., —, —, —, — are in A.P.
a H, H, b
1 1 1 1
Lot =Tt 3
HI Hz a b ( )
. H+H, a+b A+A
From this, q = "w _ GG,

1772

A +A, GG,

(From (2)) Ans. : (C)

If the ratio of the harmonic mean and geometric mean of two positive real numbers a and b
is 4:5, then the ratio of the numbers is ........ .

A)1:4 B) 41 (©) 34 (D) 4:3
2ab
Here, harmonic mean H = "~ and geometric mean G = Jab -
| 2ab 4 Second method :
Also, Jaba+b) ~ 5 A _ 5 A_G
S0 Jab(a+b) 5 A3 (a-)
a+b
2Jab 4 . _5
. _ — o _ .o 4
© Ta+h 5.So,2a 5ab +2b=0 2Wab
N N . 4(a+ b)*>=25ab
a-2 2 — =0
e bre o) 4a® — 17ab + 4b> = 0
=4 or 1 s (da-=b)a—-4b)=0
4
% =4 or % Ans. : (A), (B)

1 1
If a, b, ¢ are in GP., x is the A.M. of a and b and y is the A.M. of b and ¢, then S + ; =

@) 5 ®) 2 © = ®) 5
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Sol. : a, b, ¢ are in GP. So, b*> = ac (D
. a+b
x is the A.M. of a and b. So, x = > )
. b+c
y is the A.M. of b and c. So, y = > 3)
a+b b+c
11 x+y 2 2
NOW’ ; + y o Xy “ (a+b \ b+c
2 2
_ 2(a+2b+c) _ 2(a+c+2b)
(ab+ac+bc+b?)  (ab+D* +be+b?) (From (1))
_ 2(a+c+2b) _ 2(a+c+2b)
(ab+bc+2b*)  b(a+c+2b)
1 N | )
. _y = 5 Ans. : (D)
Second method :
o122 2 .2
X y " a+b b+c a+-JaJe ~ac+c
2 + 2
- \/5(\/;+\/;) \/;(\/;+\/;)
2(Ja+e) )
" Jade(Na+ve) " Ja b Ans. : (D)
1 H,
(56) IfH,, H,, H; ....H,, are the harmonic means between 1 and —, then 77— = ...
a H,,
A 10+a B 10+a C 10a +1 D 10—a
( )10a+1 (B) a+1 © 10+a ( )IOa—l
Sol. : Here 1, H, H,, H, ... H,,, o, are in H.P.
L i L . a-1
1, H,* H, " H," a are in A.P. So, d = ETH
1 1 1
Here H, =157 M = 1524+ Ho ™ 15104
a-—1
H,  1+10d 1+10 11 11+10a-10  1+10a
H, 1+d " ll+a-1 ~ 10+a Ans. : (O)

P
11
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7)

Sol. :

(58)

Sol. :

(39)

Sol.

:Here p= ZX (I +x+x+x+.)= 1

If A is the arithmetic mean of a and b and p and ¢ are two geometric means between a and b,
then 2A = .........

3 3
P —q P tq P tq p+q
- ®) © o) 24

a, p, q, b are in GP.
Jag =pand ¢ = pb = aq = p* and ¢* = pb

(A)

2 2

p q
~a="_and b= )]
q p
. . a+b
Since A isthe AM., A = >
2 2 3 3
p q P tq
“2A=a+tb="T"+"—_= Ans. : (B)
q p P4

If p and ¢ are the two arithmetic means and G is the geometric mean between two numbers
a and b, then G*> = ......

ACr-9p-299 B2r-9C2q+p) (©)Cp+qQ2q+p) D)Cp-q (2q-p)
Since p and ¢ are the A.M.'s, a, p, ¢, b form an A.P.

a+gq b+p
SPT Ty,
“a=2p—q,b=2q—p )]
Now, G2 = ab (G is the GM.)
~G*=(2p-q) (29 - p) (From (1))~ Ans. : (D)
It p= z:;xn z(; = z:,) xy)" , (where |x|, |y| < 1) then which of the following is

true ?
Aypg—r=pr—qr B)pqg+r=pr+qr (C)pr+q=pg+qr (D)gr+p=pr+pg
1

><

1

Y= +y+y +y+. D=y

I
bﬂx

=
]
(=]

H
MM

(xy)" *(1+xy+x2y2+x3y3+ )—

n=0 xy
1 1
Now P4 = a—xy (-y) T Imxmyr
1 1 I—xy+1—-x—y+xy
CPETT T dexoy ey dmxy T (mx) (mx—y )
2—x-y
= (=x) (—y)(—xy) M
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1 1
Pr= 1y () A9 G0 (ma)

1 1
P T iy (-xy) | (-y) (-xy)

I-y+1—x
- (1=x) d=y) A= xy)

B 2—x—-y
=0 A-y) d-xy)

. From (1) and (2), pg + r = pr + gr Ans.

(60) S, for the series (17 —2?) + (32— 4%) + (52 — 6%) +... is ......
(A) - n (n+1) (B) —2n (n+1) (C) —n 2n+1) (D) 2n+1

Sol. : Here (17 —22) + (32 — 4%) + (52 — 6%) + .... upto n terms

= (12+ 32+ 52+ ... upto n terms) — (2> + 4% + 6 + .... upto n terms)

=3[l +m—1)2]7-2%[1%> + 2>+ 3% + .... upto n terms]

=X @n-1y-4(Xn)

=Y @ —4dn+1)-4(3Xn?)

— 4TR? — 4%n + T1- 457

—An(n+1)
:—4En+21=T +n
=2nnt+l)+n=n2n-2+1)
=-n2n+1)

Second method :
Y[ @n-1y-(@a) | - 3 (-an+1)

—4
_ (1)
2

= 2 -n =-nn+1) Ans. :

Third method : (12— 22) + (3% — 42) + (5% — 6 + ... +[(2n — 1)>— (2n)?]
— (D[l +2+3+4+ .. 42n—1+2n]

(—1)2n(2n+1) _

= > -n(2n+1)
(61) The sum of first 50 terms of i, — 2, — 37, 4, 5i ... iS ....... .
(A) 25 + 25i (B) 25 + 25i (C) 26 — 25i (D) 26 + 25i

Sol. :i,—2,—3i 4,5i...=1i, 22 35 4i*, ....
-, 50th term is 507°.

@

+(B)

©)
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Sy, =i+ 27+ 3P+ 4+ 5P+ .+ 50/
LISy =P+ 28+ 3+ 4P + 515+ .+ 507

". From (1) and (2),

Sy, — i8Sy, = i+[A+PR+it+ L+ 0] 50/
22 1 +49
(=S, = i+ PAZT) 5o
(1-1)
_-48‘- s
S o ) RN T Y B G N Y T
(1-i) (1-1)
(=) Sy =i—1+50i =—1+51i
Lg = —1+51i _ —1+51; " (1+9)
30 1-i (1-i) (1+1)
1 . .2 -52 ;
_ -l l+51;+511 _ 524500 96 4 25
1-i 2
(62)  The maximum sum of the terms of 20, 195, 185 y e 1S e .
(A) 300 (B) 310 (C) 320

. 1 2
Sol. : 20, 195, 185,

5
;37-

60
3 )

9]
w| S

(n + 1)st term is negative

n

. 60 -2 60 -2
. Taking a= 3 d= 5.4, =3 (n-1) (?)

D
(=)
o
=
S}

=2 _ =4

3 3 3
62 2n
3

Taking 7, 2 0, 62 — 2n= 0. So, 62 > 2n
“n< 31

.~ For the maximum sum, 31 terms will be required.

31

-2
“ 8y = 3—21 [2(20) + (31 —1)[?)] =3 [40 —20] =310 Ans.
. 1 2 .
(63)  The sum of first n terms of the series 1412+ T 132242% T 143243 T 18 .
n’+1 n(n+1) n+l n—1
(A) i+ (B) 2(n* +n+1) ©) 2 int D) 2 in+3
1 2 3

Sol. : Here 12 ¢+ 1752, 5% + 143243 T - is given, the nth term of which is

(D) 340

Ans. :

1+n*+n* "

(M
@)

(D)

... The maximum sum of terms is obtained when the nth term is positive and

+(B)
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n

Th f all these terms, S = » ———
e sum of all these terms, S 21+n2+n4

2 _ n

(n* +1-n)(n* +1+n)

Y

(n* +n+1)(n —n+1)

L g o Ly[@rnt) - -n+D)
Con 24 (P +n+D) (0’ -n+1)

1 1 3 1
2 _nz—n+1 n’+n+l

o1y (1 1) (1 1 1 1
= —||l-= | === H|=—— H..+ -
2_( 3) (3 7] (7 13] (l+n(n—1) 1+n(n+1)H
_ 1'1_ 1 _ 1 1+n’+n-1 n(n+1)
2| 1+n(n+l) 2| T4nmel) | 2047 +n) Ans. : (B)
64) Th f first n t el 3, 7, 1 3L 1T : 1988
(64) e sum of first n terms o ST aT 16 5 is ... . (IT : )
(A)2" +n—1 (B) 2 (C)2"-n—2"+1 (D)2"—n+1
ol. . > 4 3 16 32 ... Upto n terms.
1 1 1 1 1
—1-= 1—— 1—— 1-— 1-—
[ 2)+ 4)4-( 8) ( 16) [ 32jJr...uptonterms.
1 1 1 1
| 1-= 1-— 1-— 1-—
() z )z ) o)
Z( —T1-3x2"
s
[l il “pm”}— I | =n-(1 -2 =2"+n—1Ans.: (A
2 AT terms | -1 =n—(1 =27 = n— ns. : (A)
65 If13+22+33+ . +n*=2025thenn= ...
(A) 8 (B) 9 (©) 10 (D) 11
Sol. : Here 13+ 23+ 33 + ... + n? = 2025
T = 2025
2 12
. % 205
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5 =45
“m+n-90 =0. So, (n + 10)(n —9) = 0. Hence, n =9 Ans. : (B)
n i J
66) 22X 1= ..
i=1 j=1k=1
A) n(n+l)6(2n+1) B) n(n2+1) ©) n(n+16)(n+2) D) n (n4+1)
n i Jj
Sol. : XXX |
i=1 j=1k=1
:Z;‘-lj (1 =nand n =)
i=1 j=
Cw i@i+D
- E >
- li(i%i) . 1[2n2+2n]
25 )

l|:n-(n+1)(2n+1)+n(n+1):|

2 6 2
(n+1) | 2n+1 (n+1) (2n+4 (n+1)(n+2)
e [2e1,]_ e (208)_nonbtad
67) IfS, =1+ (1+2) + (1+2+3) + (1+2+3+4) + ... upto n brackets, then S = ...
n(n+)(n+2) n’-n+l n(2n+1)(2n-1) n +4n+1
W= B (O (D)
nn+1)
Sol. : Here 1 =1 +2+3+4+..+n=2%n~= >
S - 354 :zn(nJrl)
n n 2
= lZn(n+1)
2
1 5 (n+1)2n+1) n(n+1) (n+)(n+2)
:E(Z” +Zn):nn 12n +nn4 _nn 6n Ans. : (A)
68 Thesumofl -n+2-n—-1)+3-n—-2)+..n-(1)VneNis ... .
A) n(n+1)6(2n+1) (B) n(n+1)6(2n—1) © n(n+l6)(n+2) D) n(n—l6)(n—2)

Sol. : Herel -n+2-(n—1)+3-(m—-2)+..n-(l)is to be evaluated.
In each term, the first factor is 1, 2, 3... » and the second factor is n, (n — 1), (n — 2)...1.

o the rthterm is ¢ =r [n— (r — 1)].
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n n

T t= > r(n—r +1)

r=1 r=1
n no,
= (n+1) Xr - 2r
r=l1 r=l1

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

- e 6
1
@ [B(n+1D)—(2n+1) |
_ nn+(n+2) Ans.
6
2 2 2
©) VneN, 122 +223 +324 toupton terms
172427-3+3"-4+...upto n terms
S5n+3 Sn+1 3n+5 3n+1
(A) 51 B) 5143 © Zn+1 D) 315

2
Sol. : Here 1-22 +2 32+ 3 - 4% + ... upto n terms = Z”(”"‘l)

and 122 +22-3+3%.4+ .. upto terms = 2”2 (n+1)

1:2%+2-3*+3-4” +....+ upto n terms Sn(n+1)?

" 122+42%.343%.4+4...+ upton terms >0 (n+1)

Sn(n® +2n+1)
> (n’ +n?)

S (n’+2n’+n)
T (n’+n%)

nz(n+1)2+2~n(n+l)(2n+1)+n(n+1)
4 6 2
n2(n+1)2+n(n+1)(2n+1)
4 6

nn+1) |:n (n+1) +2 2n+1) +1}

2 2 3
= n(n+l){n(n+1)+2n+l:|
2 2 3
3n(n+1)+42n+1)+6
T 3n(n+D)+22n+1)

©)
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3n*+11n+10
T 3n’+7n+2

Bn+5)(n+2) 3n+5

T Guni(n+2) © 3n+l Ans. 2 (€)

1°+2° 1°+2°+3°
+ + +

(70) 13
1+3 1+3+5

... upto »n terms is ...... .

2n% +9n+13 n(2n® +9n+13) n(2n+9)(3n+2) n(2n% +9n+13)
A =—"""" @B C D
(A) B (B) B ©) A (D) )
1*°+2° 1°+2°+3

. 3
Sol. : For 1° + 143 + 1+3+5 + ... upto n terms. Let us take,

42+ +40 ' nt(n+ly n’*+2n+1

1+3+5+...+(2n-1) ~— £@n-1)  4n’ 4

1 2
- g = - — +2n+1
.S, =%i, = X0 20+

n

B l[n(n+1)(2n+l)+2n(n+l)+n:|
4 6 2

n|2n 21 3n+1+6(n+1)+6
T4 6

2
n (2n“+9n+13) Ans. : (D)
24
(71) ~ The sum of first 20 terms of 2 + 12 + 36 + 80 + 150 + ... is ........ .
(A) 64970 (B) 64790 (C) 49670 (D) 46970

Sol. : Here, to find the sum of 2 + 12 + 36 + 80 + 150 + ... 20 terms; we will find the sum of
2+ 12+ 36+ 80+ 150 + ... upto »n terms and then substitute n = 20.

S, =122+22.3+32.4+42-.5+52.6+ ... +n*(ntl)
oS =X n?(ntl) =X (n*+n?)

] 6
i=1 i=1

[ nn+1) nn+1) 2n+1
T R
n =20 n=20

20(21) [20(21)+ﬂ}
2 2 3

20 20 ) )
5 Sy = Zi3 N Ziz _ [n (n+1) +n(n+1)(2n+1):|
n=20

= 2211260 + 821 = 22822 =70 (671) = 46970 Ams. : (D)
(72) 1101+ 2214 330+ ..+ nen! =

(A) (n+1)! — n (B) (n+1)! — 1 ) n—1+n D)yn! +1-n
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Sol. : 1-1'+2-21+3 .31+ .. +n-nl=2Z[n+1)-1]n!
=XMmn+1)-n!'-Xn!
=Xmn+ DI -2 @)
=QRI-1H+@3!'=-2)+ ...+ ((n+)! —n!)

=m+1 -1 Ans. :
3 5 7
(73) The sum of first » terms of 1_2 + 12122 + 12422432 oS ;
6n2 6n 6(2n—1) 3(n’+1)
A) — B) © it D) ———
Sol. : Here 3, 5,7, ... are in A.P.
Sot=2n+ 1
2n+1 2n+1
The nth term of the series 1 = m RS
2n+1) 6 6

T n+)2n+1) T nn+1)

The sum of n terms = X t

o[ H )

1 6n
= 6 {1—] = Ans.

| 2 1 2 1 2 )
(74) Thesum0f§+?+3*3+3*4+3*5+3*6+...ools ....... .

1 3 5 7
(A) ¢ (B) = ©) 3 D) &
Sol. : L 2 +L+f+f+—+
« o —Q oo
0 3 32 33 4 5 36
= l+i+—+ +2 i+ +—+
373 55 2 5456
1 1 1 1
1 5 1 1
= 3 4 3 = 3 4219 3 2 5
L : LI ’ {ﬂ} =3tz ™3 Ans. :
32 32 9 9

(75)  The sum of n terms of 1 + 3-2 + 522+ 7-23 + ... is ......... )
(A)n-2m1 —2n+ | (B) (n—1) 271 — 21+ 3
(C) (n+ 1)27—2n1 + ] (D) 2" n— n-2+3

(B)

+(B)

©)
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Sol. : Here, first factors of the terms of the series are 1, 3, 5, 7, ... which are in A.P.
Sat=1+m-1)2=2n-1
and second factors are 2°, 2!, 2%, 2% ... where =2 and so /, = 2",

For the given series, T = (2n—1)-2"".

S,=1+32+524+ 72+ ..+ (2n-1)-2"" (1)
Multiplying (1) by 2,
28 =12+322+523+ 72+ ..+ (2n-3)- 2"+ (2n—1) - 2" )

Subtracting (2) from (1),
-S =1-12+32+522-322 +72° =523+ ..+ (2n-1)- 21— (2n-3) - 2" — (2n—1) - 2"

—S, = 1+22+222+223+ . +2:2"1— (2n-1)- 2"
S, = 1+2[2+22+2% + . +27']—-(@2n-1)-2"
22" -1
= 1+2 |75 |-@n1)-2
= 1+22 2" -1)-2n—-1)-2"
= | 4+ 27t _ 4 _ p.ontl 4 on
= (]_n)_2n+1+2n_3
“S = (n-1)2"1 -2"+3 Ans. : (B)

n

Second method :

Given series is an arithmetico-geometric series.

h = — Ddl! __a drd-r _ la+(m-Dd]r" .
where 1t = [a+ (n— 1)d]r"" and S, 1 + a7 -

Here a=1,d=2 and r = 2.

1 2:2(1-2""  [1+(n-12]-2"
S = — 4 —
" 1-2 (1-2)* (1-2)
“S = —1+4(1-2"YH+2n-1)2"

= 1 +4 -2l 4y prtl_9n
=3+ (m-1)2m -2
S = m—1)21 -2+ 3

(76)  The sum of first 20 terms of 3-5 + 7-52+ 11-5° + ... is ...... .

2 5 5 1
(A) 5 (1+205%)  (B) 7 20+39) (C) 5 (1+395%) (D) 5 (1+39:5?
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Sol. :

(77

Sol. :

The given series 3-5 + 7-52+ 11-5° + ... is an arithmetico-geometric series. Its first factors
3,7, 11... form an A.P. with a = 3, d = 4 and the second factors 5, 52, 5°... form a G.P. with a = 3,

r=>5.
. nth term of A.P. is 3 + (n — 1)(4) = 4n — 1 and nth term of GP. is 5”.
. nth term of the series is 1, = (4n — 1)5".
So, S =3-5+ 75+ 11:5° + ... + (4n—1) 5" (1)
58,=3-52 + 7-53+ 11-5* + .. + (4n-5) 5"+ (4n-1) 5" * ! )
Subtracting (2) from (1),
o448 =35+ 752-3.52 + 11:53 = 7-5°+ .+ (4n—1) 5" — (4n-5) 5" — (4n—1)5""1,
=35+ 452+ 4.5 + .. +4.5" — (4n—-1)5" " 1 | Taking n = 20,

— 1 —
=15+4[52+5 + . +5"—(@4n-1)5"" S, = % _ %519_1” 7749 521
25 (5" - e R SR LY
:15+4{f — (4n-1)5""1 4 4 4 4
=10, 78 e 23439 o
4+4 5 2+2 5

15+25 (3" —1) - (4n-1)5""!

_ 3 . 520
() =2 (14395

vs, =2 - Bt s B s Ans. : (C)

n 4 4

The sum of the first 10 terms of 1-x + 4-x2+ 7-x> + ... is ...... .

28x" - x* +1
(A) 28 X6 + 31 x10— 2x+ | (3)%
—
82x° +29x+1 28x" —31x"" + 2x+1
© G0y (D) (x—1)

I-x + 4x>+ 7-x* + ... is an arithmetico-geometric series.

where a=1,d=3,r=xand n=10.

_ 1 3-x(1=x"") [+ (10-1)3]x"
O 1-x (1-x)* 1-x

1 3x(1-x") 28 x"
1-x (1-x) (1-x)

(1-x)+3x(1-x")-28x"(1-x)
(1-x)

1—x+3x—3x""—28x'"" + 28"
(1-x)

28x" —31x " +2x+1
= Ans. : (D)

(1)
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(78)  If the 3rd term of a G.P. is 4, then the product of its first 5 terms is ...... . (IIT : 1982)
(A) 64 (B) 1024 (C) 256 (D) 16
Sol. : Suppose a, ar, ar? ... are in G.P.
where ar? = 4.
Product of first 5 terms = (a) (ar) (ar?) (ar’) (ar*)
=a> (%) = (ar?)’ = 45 = 1024 Ans. : (B)
(79)  If a, b, ¢, d are in H.P., then which of the following is true ? (IIT : 1970)
(Aya+b>c+d B)atc>b+d C)a+d>b+c D)yb+d>a+c
Sol. : Ifa, b, c,dare in HP. b is the HM. of ¢ and ¢ and ¢ is the H.M. of b and d.
Also the A.M. of a and c is greater than its H.M.
“;c>b coa+c>2b and b+d>2c U
~a+tb+c+d>2b+2c
o b+d
Similarly, - >c La+d>b+c Ans. @ (C)
80) If a, b, c, d are in H.P,, then which of the following is true ? a, b, ¢, d € R* (IIT : 1970)
(A) ab > cd (B) ac > bd (C) ad > bc (D) bc = ad
Sol. : Here b is HM. of a and ¢ and ¢ is the H.M. of b and d.
GM. of a and c is greater than its H.M.
" Jac > b. So, ac > b* (D
Similarly, \/pd > c. So, bd > ¢? #))
From (1) and (2), abed > b*c. So, ad > bc Ans. : (C)
81) If a, b, c, d are different real numbers such that
(@ +b>+ ) p*—2p (ab + be + cd) + (b> +c* + d?) < 0, then a, b, ¢, d are in ...... progression.
(T :1981)
(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric
Sol. : Here (a®> + b> + ¢*) p>—2p (ab + bc + cd) + (b> +c* + d*) <0
o (@Pp* —2pab + b?) + (b*p* —2pbc + ) + (p*c* —2ped + d?) £ 0
S(ap—bP + (bp—c)? +(cp—d)* <0
(ap — b)*> + (bp — ¢)*> + (cp — d)* = 0 is the only possibility.
e ap=b:bp=c cp=d G 2_c_d_
-ap =b:bp=c’ cp=ad. Ty TP
. a, b, c,dare in GP. Ans. : (B)

82) Ifx= Scos™0,y= S sin®0, z= 3 cos?™ 0 sin*" 6, then which of the following is

n=0 n=0 n=0
true for 0 <6 < 2 2 (IIT : 1993)
A)xyz=xz+y B)xyz=xy +z O)yxyz=x+y+z D)xyz=yz+x
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Sol. : Here x = 3 cos>" 6

n=0
1
=1+cos?’0 +cos*0 +cos® O+ .. = ———= =cosec’0 @)
1-cos 6
> 1
Similarly, y = Y sin®™ 0 = 1 + sin 0 + sin* 0 + 5in®0 + .= ———— =sec’®  (2)
ey 1-sin"6@

(o o}
z= S cos™ 0 sin® 0 = 1+ sin0 cos® O + sin* 0 cos*O + ...
n=0 1 1 _ 1

+y= + =
Now, x +y sin’®  cos*®  sin’0cos’O
1 1 xy
27 1-sin®0cos®® 1 1 xy—1 Xty =Xy
Xy By (1) and (2)
SoXyz —Z = XY, So, xyz=xy +z Xyz= xtytz Ans. @ (B),(O)

(83)  If a function f(x) satisfies fix+ y) = fix) - Ay); V x, y € N and f{1) = 3 and if(x) =120,

x=1
then n = ...... (IIT : 1992)
(A) 4 B) 5 ©) 6 (D) 8
Sol. : f(x +y)=fix) - f»); Vx, ye N M
Taking, x =y =1,
AL+ =A2) = A1) - A1) = A1)
and A1+2) = A3) = A1) - A2) = A1) - A2 = A1)
Proceeding in this way, f(x) = [AD]".
s flx) =37 (A1) =3)

Now, if(x) =120

x=1
3432433+ ..4+3"=120
. 3[3" —1]
o3-1
~n=4 Ans. : (A)

=120. From this, 3" =81 =34

1
(84)  If the sum of first » natural numbers is — times the sum of its squares, then n = ......

5
(IIT : 1992)
(A5 (B) 6 ©) 7 (D) 8

1
Sol. : Here Xn = 5 >n?
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Sn(n+1) nn+1) 2n+1)

s 53n=2Xn* So, 5 = 5

s 2n+1 =15

“n=17 Ans. : (C)
(85)  log, 2, log 2, log,, 2 are in ...... sequence. (IIT : 1993)

(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric
Sol. : log,6 = log, 3 x2)=log, 3 +log,2=1+log, 3

and log, 12= log, (4 x 3)=log, (2?2 x3) =2log,2 +log,3 = 2+ log,3.
- log,3+log, 12=1log,3+2+log,3 = 2+2log,3
2 (1 +log, 3)

= 2log, 6
- log, 3, log, 6, log, 12 are in A.P.
- log, 2, log, 2, log,, 2 are in H.P. Ans. : (C)
Note : log, 3 + log, 12 = log, 36 = 2log, 6. So, log, 3, log, 6, log, 12 are in A.P.
100 100
(86) In a GP. of positive real numbers, nth term is a . If nZ_l p= o and nz_i Ap-1= B,
where o # B, then the common ratio of the GP. ...... . (IIT : 1992)

) 5 ® £ (© J% ™ £

Sol. : Suppose the first term of the G.P. is a and the corresponding common ratio is 7.

100
Now, o = IR
n=1

So,a0=a,+ta, +a,+..+a,,

Lo =artarrtar+ . tar' = ar (1 +P7+ 4+ L+ ) )
100
B= D e
n=l1

a+ar*+ar*+ ...+ ar'®®

"B = a ta,tagt . tag,

a(l+r+r+ . +r%)

a
“ B =a (;j (From (1))
_ ¢ _a :
B = r So, r= B Ans. : (A)

(87)  Out of 4 numbers, first three are in G.P. and the last three numbers are in A.P., whose common
difference is 6. If the first and the fourth numbers are same, the first number is ........ .
(IIT : 1974)
(A)2 (B) 4 ©) 6 (D) 8
Sol. : Suppose the numbers are a, b, b + 6, b + 12.
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b>=a(b +6)and b + 12 =a
(@a—127%= a(a— 12+ 6)
a*—24a + 144 = a* — 6a

18a = 144
“a=38 Ans. : (D)
S
(88) Ifa b and c are in GP. and a® - b) = ct , then x, ), z are in ...... sequence . (IIT :1970)
(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric
Sol. : Here a, b and ¢ are in G.P.
b =ac (D

b1
Let a* = bY =c? =

ca=kb=F,6c=KK

- From (1), () = k°- k2. So, k¥ = k7
L2y =x+z. So, x, 3, z are in A.P. Ans. @ (A)
(89)  If the sum of n terms of a G.P. is S, their product is p and the sum of their reciprocals is R,
then p? = ...... (IIT : 1981)
A 3 B LS C X ” D C "
(A) B) § © |5 D) |
Sol. : Suppose a, ar, ar?, ...,ar"" are n terms of the G.P.
n
S S=a+tar+ar?+ .. +a! = atr -1 ;1) (1)
r—
Now, p = (a) (ar) (ar?) ...(ar"™).
n(n-1)
op o=a P I3 = g 2 Q)
1 1 .
and the sum of —, —, —,... — = isR.
a ar’ ar ar
1 1 1 1
"R = =+ —+ —+ .t
a ar ar ar
1 [, 1.1 1 ]
= — | l+—F—F+.+—
a r r r
_ Lj=ety
a -1
,
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(90)

Sol. :

OD

Sol. :

_ 1 (S e From (1
b (From (1))
S
2. -1 = —
a -r R 3)
n(n—1) 2
n 2
NOW, p2 — a -r — a2n . rn(ml) — [612 r(nfl)]n
n
nLph = Ej Ans. : (D)
R
The harmonic mean, arithmetic mean and geometric mean of two numbers are 4, A and G
respectively. If 2A + G? = 27, then the numbers are ...... . (IIT : 1979)
(A)5, 4 (B) 6, 4 ©)6,3 (D) 8,6
Let the numbers be a and 5.
Here H= =2 =4 So,a+b=2 1
ere P . 0, a > )
2A =a + b and G? = ab.
Also, 2A + G* =27
~atb+ab =27
ab 3
gy +ab = 27. Hence, 5 ab =27 (From (1))
soab =18
~a+b=9 (From (1))

(Note : Out of the of the given options, only option (C) has numbers whose sum is 9 and

product is 18. So, the answer is option C.)

18
'.a+;:9 So,a*~9a+18=0. So, a=6ora=3
.. The two numbers are 6 and 3. Ans. : (C)

A function f{x) is a quadratic polynomial ax*> + bx + c. If f{1) = f~1) and a, b, ¢ are in A.P.,
then f'(a), f'(b) and f(c) are in ...... sequence.

(A) Arithmetic (B) Geometric (C) Harmonic (D) Arithmetico-Geometric
The quadratic polynomial f{x) = ax> + bx + c.

a, b, careinA.P.So,2b=a + ¢

Given A1) = fi=1). flx) = ax? —a

. _ T s f(x) = 2ax

L fly=a+b+cand f[-1)=a-b + ¢ - Pla) = 2, f(b) = 2ab = 0,
at+tbtc=a-b+c f’(c)zzaczfzcﬂ

~2bh=0. So,b=0andc=—a = f(a), £(b), f(c) are in A.P. Ans. : (A)
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(92)  Numbers x,, x,, x, and y, y,, y, are in GP. and the common ratio in both the sequences

is the same. Then points A (x;, y,), B (x,, ,), C (x;, ;) are ...... . (AIEEE : 2003)
(A) collinear (B) cyclic
(C) points on an ellipse (D) vertices of a triangle
Sol. : If  is the common ratio for both the sequences, then x, = rx,, x, = r’*x,, and y, = ry, and
V=1
Points A (x,, ), B (x,, »,) and C (x;, y;) are (x,, y)), (rx,, 1)), (7x, 729).
x oy 1
A =|xqr yr 1
x1r2 y1r2 1
I 1 1
=xy|r r 1f =0
|
- A, B, C are collinear points. Ans. : (A)

C A 3b
93) In A ABC, if a cos? B + ¢ cos® 5= 5 then the sides of the triangle ......

(AIEEE : 2003)

(A) are in A.P. (B) are in GP. (C) are in H.P. (D) satisfya + b = ¢
Sol. : Given that a cos? ¢ + ¢ cos® A_®
2 2 2
1+cosC 1+cos A 3b
o) M) -3
24 1 (a cos C) + LA 1 (c.cos A) = 3
2 2 2 2 2
", 2y 1 (a cos C) + 1 (c.cos A) = il
2 2 2 2 2
. 22y 1 (acosC+cc0sA)=%
2 2 2 2
axe . b _3¥ (Projection formula)
2 2 2
. _ at+c
. b= >
. a, b, care in A.P. Ans. : (A)

(94)  If the function f: R — R satisfies f (x+y) = fix) + (), V x, y € R and (1) =7, then Zf(”)
r=I1

...... (AIEEE : 2003)

T(n+1) Tn (n+1)
5 C)Tmm+1) (D) T

Tn
A~ (B)

Sol. : Here /(1) =7. So, f(1)=1x7
fQ=fA+DH=f)+f1)=7+7=14=2x7
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SR =+ DH=fQ+f()=14+7=21=3x7 (f (x +y) = flx) + )
Proceeding in this way, f(n) = n x 7.

C Tn (n+1)
;f(r) =A@ FfO) + ot fn) = = Ans. : (D)
(95)  The arithmetic mean and the geometric mean of two numbers are 9 and 4 respectively and also the
two numbers are roots of a quadratic equation. Then, the quadratic equation is ...... (k£ 0)
(AIEEE : 2004)
(A) k(x> + 18x + 16) =0 (B) k(x> - 18x — 16) =0
(C) k(x* + 18x —16) =0 (D) k(x> - 18x +16) =0

Sol. : Suppose the numbers a and b are roots of a quadratic equation.

a+b
Now, A = 5 =9

. a + b =18 = the sum of two roots

G= NJab = 4
. ab = 16 = the product of two roots
.. The required quadratic equation is k (x> — 18x + 16) = 0, k+#0 Ans. : (D)

1

(96)  In an A.P., the first term is a, common difference is d, rth term is T and T = o T, = .

for positive numbers m and n (where m # n). Then, a —d = ...... (AIEEE : 2004)

1 1 1
()1 ®)0 (© — (D) — +

1 1
Sol.:HereT”:aJr(n—l)d:; andTm:aJr(m—l)d:;.

“ma+ m—1)md=1and na + (m— 1)nd =1

“(m—-n)ya=[m-1n—-mn-1)mld

“(m—-nya=m-n)d

wa=d (m#n= (m—n) #0)
~a-d=0 Ans. : (B)

11 1
OD 5ttt e (AIEEE : 2004)

e’ —1 et —1 (e—l)2 e’ —1
) [ ; ] B © L () &

x —x 2 4 6

. e +e X X X
(Hint : Use =1+ =+ =+ = +..)

2 2141 6!

e +e ™ X ooxt X

=1+ =+ =+= +
21 41 6!

Sol. : Taking x =1 in

1
et— 1 11
e =1+—+—+—=+
7 21 4! 6!
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e* +1 1 1 1

] = —+ —+ —

2e 20 41 6!
e+1-2¢ 1 1 1
o = —+ —+ — +
2e 2! 41 6!
1 1 1 (e—1)°
C—t —+ — = ax
200 4 6 2e Ans.  (€)
(98)  If the lengths of the perpendiculars drawn from the vertices A, B and C to the opposite sides of
A ABC are in H.P., then sin A, sin B, sin C are in ...... progression. (AIEEE : 2005)
(A) Geometric (B) Harmonic (C) Arithmetic (D) Arithmetico-geometric
Sol. : Suppose, AD, BE and CF are the perpendiculars drawn from A, B and C to ﬁ, AC and
AB respectively. Suppose their lengths are p,, p, and p,, AB = ¢, BC = a, AC = b.
1 1 1
Area of A ABC = A = S pas A = Epz'b;A =S psc
_2a 0 2A 0 2A I
p17a7p27b7p3fc' A ()
P,» Dy D5 are in H.P.
1 1 1
. —, —, —are in A.P.
b P P
F E
LA b e AP
A JA® ap Arein AP
. a, b, c are in A.P.
a b c
.22 L e B D C
“ 3R’ 2R’ IR are in A.P. '
) ) ) . Figure 7.1
. sin A, sin B, sin C are in A.P. Ans. : (C)
a+a,ta;+..+a, p’ a,
99  a,,a,a, .. arein AP If 4 +a,+a,+.+a, = ? , Where p # ¢, then a_z, = e
(AIEEE : 2006)
L o 1L o2 o7
) B) 7 (© 3 D) 3
a,+a,+ta;+..+a, p’
Sol. : Given that 4+ +a,+.ta, = ?
Prog+(p-na1 2
S, P 5 Lo p P
e = 2 So, g
S~ 4 * Tnarq-va 1
p—1
. 2a+(p-Dd _ p < 4 2 d P O
"2 -1 °, 1Y,
a+q-Dd g al+(q21)d q




ag a,+5d
a,  a+20d

= _! a 11
Let, 2= =5and = =20. So,p=1land g=41. So, == = & =

= = — Ans. : (B)
2 a, 9 41
1 SR . = AIEEE 2
(100) -3+ gy e T e ( 007)
A) B : C - D
(A) (B) - © 7 (D) e
. X x
[Hmt-Usee:l+x+E+§+...]
x2 X3
Sol. : Takingx =—-line“=1+x+ — + — + .,
21 3!
11 1 1
— =114 —— —+ —— — +
e 21 31 41 5!
LI S U S | R
"2 31 415 e ns.  (B)

(101)  If each term of a G.P. of positive real numbers is the sum of next two terms, then the common

ratio of the GP. is ......... . (AIEEE : 2007)

=5 ® L © 5 o) B!

Sol. : Suppose the common ratio of the GP. a,, a,, a;, ... a, ,, a, ,, a_ of positive numbers is r, > 0.

Giventhat a .,=a ,+a.
n-2 n-1 n

. L3 — L a2 + . i1 _1+

ST T T .'.r=—1_\/§. But >0

w3 = 3 e 32 2

. — 2

L r+r o \/g_l N D
i+ r—1=0 - 2 ns. : (D)

(102) In a G.P., the sum of first two terms is 12 and the sum of third and fourth term is 48. If the

terms of this G.P. are alternatively negative and positive, then the first term is ........ .

(AIEEE : 2008)
(A) -4 (B) 4 (C) 12 (D)12

Sol. : Suppose the first term of the G.P. is @ and the common ratio is 7. So, a, = ar, a, = ar?, a,= ar.

12
a+ ar=12. So, a(l +r)=12. So,1+r=7. )
48
ar’ + ar’* = 48. So, ar? (1 + r) = 48. So,1+r=?. #))
F 1)and (2 12_48 H 2 =4
rom (1) and (2), PR ence, r
r==x2
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15} a
Since the terms are alternatively positive and negative, » = —2 since t_ =57 <0
1
.~ Taking r = =2, froma + ar=12, a=—-12
- First term = —12 Ans. : (C)
(103) A person is to count 4500 currency notes. Let a denote the number of notes he counts in
are in A.P. with common

n minutes. If a, = a, = a; =... = a,,= 150 and a,, a,,, a,,...
difference —2, then the time taken by him to count all the notes is ........ minutes. (AIEEE : 2010)
(A) 34 (B) 125 (C) 24 (D) 135
Sol. : Here a,=a,=a;=..=a,=150
a,p ayy» Ayye.. are in AP, where d=-2.
Sa—a,=-2
a,;; —150 =-2 and so, a,, = 148
and a, + a, + a, ... + a,,= 10 (150) = 1500
.. The number of notes counted in 10 minutes = 1500 s (n—=10) (159 —n ) = 3000
.~. The number of remaining notes = 4500 — 1500 = 3000 | -- n’—169 n+4590 =0
wa, ta,tagt.. +a,=3000 S (m=135)(n-34)=0
son=34o0r n=135
2 12 (a,) + (1 11) ()] = 3000
2 (@) + (n=1D) (=2)] = If 7= 135, then the nth term will be
(1-10) 10) negative, which is not possible.
= [2(148) — 2(n — 11)] = 3000 - n=134
.. The person takes 34 minutes to count all the notes. Ans. : (A)
(104) If the sum of first 2n terms of A.P. 2, 5, 8, 11... and the sum of first n terms of A.P.
57,59, 61... are equal, then n = ...... (II'T Screening : 2001)
(A) 10 (B) 11 ©) 12 (D) 13
Sol. : Forthe AP,2,5,8,11..,a=2,d=3; N =2n,
2n
Sy = - [2Q2)+(2n—1)3] = n(6n+1)
For the A.P., 57,59, 61..., a=57,d=2,N=mn,
. n
S'\= 3[2(57) + (n—1)2]
= n (56 + n)
Given, S = §',.
son6n+1)=n56+n).So, 6n+1=56+n. So, 5n =155
wn=11 Ans. : (B)
(105)  If the sum of n terms of an A.P. is cr%, then the sum of their squares is ...... . (IIT : 2009)
n(4n®* =1)c? nc* (4n* +1) nc’ (4n* -1) ne* (4n* +1)
W= ®—F—  O—F— O/

Sol. : Given that S = cn.
S, =c(n-1)
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st =S —S  =cn’—cn-1)y? =c@2n-1) n>2t=c
We have to find the sum of squares of these »n terms which are,
o (02, (Be)% (5¢)?, (Te) ... (2n — 1)e)™
st =Q2n-1)?-¢?
Xt =X (2n 1)
=c?X(2n -1)?
=X@n’ —4n+1)
=4c*Tn? - 4PZn+ 2L

n—1

[ n(n+1)(2n+1 1
_ 42 M} e MoEh
6 2
[ 2020 +3n+1
= 2 %_2@“)“}
4n* +6n+2—6n-6+3 2402 _1
= 2 3 j _ ne@n’ -1 Ans. : (C)
3
(106) 1If 1, log, (B +2), log, (4-3* — 1) are in A.P., then x = ...... (AIEEE : 2002)
(A) log, 4 (B) 1 -log, 3 (C) log, 3 (D) 1 —log, 4
Sol. : Here 1, log, (3'"* + 2), log, (4-3* — 1) are in A.P.
2 log, (377 +2) = log, (43" — 1) + 1 3
Sy +5=12 3"
2log, (37 +2) )
log. 9 = log, (4-3* - 1) + log3 L1232 -53-3=0
’ L33+ 3-3)=0
©w33=-1lor4-3*=3
2log, (37 +2) of
=log, [3 - (43" — 1 1
log, 3° 0g; [3 - ( )l . 3*= 5 <0is impossible.
o log, (3 +2) = log, [3 - (4:3* - 1)] oo 3
S 32212323 ' 4
3 .
sox =log; =log3 — log4. So,x =1- log4 Ans. : (D)

(107) A person saves < 200 per month in the first three months and after that his savings increase by
T 40 every month. His savings become I 11,040 in ........ months. (AIEEE : 2011)
(A) 18 B) 19 (©) 20 (D) 21

Sol. : A person saves I 200 per month in the first three months from his salary.
. Total savings in the first three months =3 600
After three months, his savings increase by ¥ 40 every month. It will be 240, 280, 320....
which is an A.P.
The sum of these terms = 11040 — 600 = 10440.
soa=240,d=40,S = 10440.
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<. From S = 12 Ra+(xn—1)d]

10440 = ﬁz [2 (240) + (1 — 1) 40]

. 10440 = n [240 +20 (n— 1)] = 20> + 220n
P+ 11n-522=0

“(m+29) (n—18)=0. n=-29 <0 is not possible.
~n=18

". The savings will be T 10440 in 18 months.

. After 18 + 3 =21 months, I 10440 + ¥ 600 =X 11040 will be the savings.

n=21

(108) If x = zan 3y :zbn Dz :zcn where, a, b, ¢ are in A.P. and |a| < I,
n=0

n=0 n=0
then x, y, z will be in ...... ;

(A) A.P. (B) G.P. (C) H.P.

- n 1
Sol. : Here x = Za =l4+a+ad*+..=
n=0 1-a

1 1
Sl—a=—. So,a=1-—. Similarly,bil—l
X X y

a, b, ¢ are in A.P.

~a—-1,b—-1,¢c—1arein A.P.

1 1 1 .
- —,— —,— —arein A.P.
X y Z
1 1 .
—, —, — are in A.P.
X y Z

s X, y,z are in H.P.

(109) [Ifa,, a, a,, .., a, are in H.P, then aa,+ a,a;+ .. +a ,a =
(A) n(a, —a,) B)(m-1)(a,—a) O naa,
Sol. : a,, a,, a,, ... a_ are in H.P.
" i, i, i, s i are in A.P.
a, a, 4, a

I R T | Loy
az al a3 az an an71
a —a, 4 4 4, —4,
4 99y T T by, T T4, 4,

Ans. : (D)

bl < 1,

cl <1

(AIEEE : 2005)

(D) Arithmetico-geometric

(lal <1)

1
Z

Ans. : (C)
...... (AIEEE : 2006)

(D) (n-1) aa,




U, n-1 n
aa,taa,t+..t+ta a = p y + ...t y
_ 1
= l[a,—a,ta,—a;+..+a,  —a)]
1
=4 (a-a)
1 1
Now, — = — +(m—1)d
a, a,
al _an
aa (n—1)d
al _an
- d= (n-1) qa,
_ 4 -aq,
» From (1), a,a, + a,a; + ... +a, ,a, = @<a) (n-Da,a,
(n-1) aa,

(110)  The sum of first 20 terms of 0.7 + 0.77 + 0.777 +... is ...... .

(A) 4 (179 -10%)  (B) 2 (99— 10%) (C) &= (179 + 102) (D) 4 (99 + 1072)

Sol. : 0.7+ 0.77 + 0.777 + ... + 0.777... 7 (20 times)
=7[0.1+0.11+0.111 + ... + 0.111.... 1 (20 times)]

[(1=0.1)+ (1 —0.01)+ (1 —0.001) + ... + (1 — 0.000 ... 0 (19 times)1]

NJIEN|

3

) 11 1 1
+ " n _ —_—t—t— . —
(1 +1+1+..20 times) [10 100 " 1000 1020]]

7 1 —20}
=L 20--(1-10
af, (1 9 { o )
7 10 10
=3 |20- 1 _ 1[@@.10_20]
1-— 9L9 9
10
7
= 5179+ 10720)

(111) If x, y, z are in A.P. and tan'x, tan'y and ftan’'z are also in A.P., then

0<xy,z<I1

(A)x=y=z (B) 2x =3y = 6z (C) 6x =3y =2z (D) 6x =4y =3z

Sol. : x, y, zare in A.P.
L2y=x+tz
tan™'x, tan™'y, tan™'z are in A.P.

o 2tan'y = tan”'x + tan'z

x+z
. —1 + —1., — —1
SotanTy + tany = tan [l—sz

)]

Ans. : (D)
(JEE : 2013)
Ans. : (C)
...... 1S true
(JEE : 2013)
)]
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(112)

Sol. :

(113)

Sol. :

(114)

Sol. :

. tan‘l[ 2y J=tan‘1 (x+zj
: 1-y* 1-
y Xz

L xe

1=y 1-xg

5 1x_+y12 == —+sz (From (1))

“1-3)’=1-xz So,)*=xz

.. X, ), z are in G.P.

Since, x, ), z are in A.P. as well as in GP, x =y = z. Ans. : (A)
If p and g are positive real numbers such that p? + ¢?> = 1, then the maximum value of p + ¢
is ...... : (AIEEE : 2007)
(A)2 ®) 3 © 5 D) 3
AM. > GM.

S PPt 2pg + g7 2 4pg

s 1+ 2pg = 4pg. So, 1 = 2pq. So, 2pg < 1 )
ptar=p +2pqg+q<1+] (¢ + ¢ = 1) and from (1))
Lptqg < \/5

. Maximum value of p + g is /3.

. 1 1
NOte:(l)TakmgP:ﬁ:q:E,wegetszqu:landerq:\/E.

(2) Let p=cos0, g =sinb. 0<06< % , then p? + ¢ = 1. Range of cos® + sind = (0, \/5 ]

Ife= %, maximum is /7 . Ans. : (D)
If 100 times 100th term of an A.P. is equal to 50 times 50th term, then its 150th term
is ... . (AIEEE : 2012)
(A) —-150 B)o0 (C) 150 (D) 150 times 50th term

100 7,5, = 50 1,
<~ 100 [a + 99 d] = 50 [a + 49d]
o 2(a+99d)=a+49d

sLa+149d=0

=0 Ans. : (B)
Three positive numbers form an increasing G.P. If the middle term of this G.P. is doubled, the
resulting sequence is A.P. Then the common ratio of the GP. is ........ (JEE 2014)
(A) 2 + 3 B)3+ /2 ©2-+3 D)2+ 3

Suppose the common ratio is 7.
a, ar, ar* is a G.P.

and a, 2ar, ar? are in A.P.
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(115)

a+ar®

s 2ar =
“rP—4r+1=0 (a#0)
+ —
. 4xl6-4)) _ 42412 _ N
2 2
Since, it is an increasing G.P., common ratio is 2 + NCE Ans. : (D)
Arithmetic mean of two distinct real numbers / and n (I, n > 1) is m and G, G, and G, are three
geometric means between these two numbers, then G *+ 2G,*+ G,*= ...... (JEE 2015)
(A) 4P mn (B) 4lm*n (C) 4lmn? (D) 4Pm*n?
Sol. : Given that the arithmetic mean of real numbers / and » is m.
l+n
. m= T (])

Sol. :

Now, G,, G, and G, are three geometric means between / and n.

1G,G,G oGP Lt -2 G _
w1 G, Gy, Gynare in GP. Let 7= =5 =G =G =

oG =l G, =0 G =l n=10
1
o4 —(nY
STE T So, r (l] @)
G]4 + 2G24+ G34 — 14,,4 +2 (14],.8) + 14,,12 — 14,,4 (] + 2],.4 + 1”8)

2 2
o G426+ G =1 [?J {1+2(%)+(%) } = nP {Hﬂ = nl (n +1?=4m*n Ans. : (B)

3 1?+2° P+2°+3 )
(116) The sum of first 9 terms of 1° + 33 T 13315 T 0 e . (JEE : 2015)
(A) 71 (B) 96 (C) 142 (D) 192
n* (n+1)* n* (n+1)°
Here { — P+2°+3+..4+n° B 4 B 4 ()’
n 14+3+..4+(2n-1) — 2n(n+]) L 4
— N
2
9 9 2
(n+1)

Now, Sy = 2fn = 2~

n=1 n=1

»
= ntl)?
4 = (n+1)

1
1 [22+ 3%+ ...+ 107]

=— [12+22+32+ ..+ 10— 17

1 [—10(11)(21)_1} 1 384) =96 A : (B
=7 6 = 4( ) = ns. : (B)
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(117)

If log,2, log, (2* - 5), log, (Zx—;j are in A.P,, then x = .....

(A)2 B3 ©4 D)5

Sol. : Here log,2, log, (2* - 5), log, (2x—7) are in A.P.

(118)

Sol. :

(119)

2

7
" 2 log, (2* - 5) = log, 2 + log, (2)‘—2)

. log, (2¥ — 5)* = log, [2' [2&%)}

L@ -sp=2. (2]

(2 -10-2+25=2-2-7

(2 -12-2+32=0

T(2-8) 2 -4 =0

“2*=8o0r2*=4

Lx=3o0rx=2

Taking x = 2, log, (2* — 5) = log,(~1) which is not possible since the domain of logarithmic

function is R*.

So,x =3 Ans. : (B)
: Questions with More Than One Correct Answers :

If the H.M. of two numbers 5 —d and 5 + 2d is 4, then [2d] = ...... . (JEE advanced : 2015)

(A)2 (B) 3 ©) 4 (D)5

Suppose a=5—-d, b=5+ 2d.

2ab
a+b

“(5-d(5+2d) =2[(5-d +(5 +2d)]
" 25+ 5d - 2d* =20+ 2d
“2d*-3d-5=0

L (d+1)Q2d-5)=0

Given H = 4.

_ _ 5
.d=-lord= 3
“2d =1-2|=2or |2d| =5 Ans. : (A), (D)
: Questions with Integer Answers :

There is a resthouse outside the city limits. Milestones are to be kept on both sides of the road to
the resthouse. One person starts from the resthouse in a loading rickshaw with the stone
written 1 km on it, places it at 1 km distance and returns. Then he places the 2 km milestone
at the proper place and returns. If he covers distance of 210 km while placing all the milestones

at proper places, upto what distance have the milestones been kept ?
(A) 8 B)9 ©) 10 (D) 12
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Sol. : Distance covered by the person (on one side) 1-2+2-2+3-2+ ... +n-2.
and on the otherside 1 -2+2-2+3-2+ ...+(n—-1)-2+n.
because he doesn't have to come back after the last stone is placed.
- Total distance =2 (1 +2+3+..+n)+2(1+2+3+...+t+n)—n

A(1+2+3+ .. +m—n = @ —n

210

2n(n+1)—n
210 = 2n* +n

2 +n-210=0

. @n+21) (n=10)=0

~n=10 orn= _721 < 0 is not possible.
~n=10
*. The milestones are kept upto 10 km distance on both the sides of the road. Ans. : (C)

(120) 1+ 2+ 3% + ;—§+ ;—j b=, (AIEEE-2009)

(A)6 ®)3 ©2 (D) 4
. L2, 6 10 14
Sol. : HereS—1+§+32+33+34+...oo €))

6 10
S=7+7+3*3+3*4+...oo )

Subtracting (2) from (1),

[ L I S A
I

2
ES
4

404 4
—_— §+32+33+.“00

4
_ 3

1—

=2. So,S=3 Ans. : (B)

[SSAN ISR N

1
3
: Assertion and Reason Type Questions :

Explanation : Each of these questions contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have
to select the correct choice.
(A) Statement I is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.
(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for
statement 1.
(C) Statement 1 is true, statement 2 is false.

(D) Statement 1 is false, statement 2 is true.
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(121) Statement1:1,2,4,8 ...isa GP.
4,8,16,32 ...isa GP.
1+4,2+8,4+16,8+32...isalsoa GP.
Statement 2 : Suppose the common ratio of a GP. is r and its general term is T, . The
general term of a second G.P. with the same ratio is T' ,,. Then T", =T, + T, will
be the general term of another G.P. with common ratio as .
Sol. :  Suppose T, =ar*and T' = br~.

. " — "
T k+1 Tk+l + Tk+l

= ar*+ bk

= (a+ by
. T" ., is the general term of another G.P.
.. Both the statements are true.

Statement 2 is the correct explanation of statement 1. Ans. @ (A)
(122) Statement1:Thesumof I +(1+2+4) +(4+6+9)+(9+12+16)+....+ (361 + 380 + 400)
is 8000. (AIEEE-2012)

- .3 3
Statement 2 : >, (k” —(k-1) )=, VneN
k=1

Sol. : In the given series, in each bracket, the sum of squares of two numbers and the product of
those numbers are given. In the last bracket, it is 197 + (19)(20) + (20)°.
For 20 terms, the sum is givenas 1 + (1 +2+4) +4+6+9)+(O+12+16)+ ...+
(361 + 380 + 400) = 8000.
It is clear that & — (k—1)* = (k- (k- 1)) (K + k(k— 1) + (k- 1)?)
=k +kk-1)+ (k- 1)

n 20
S K -k-1% = Sk +k(k-1)+Kk-1?) =20° = 8000
k=1 k=1

.. Statement 1 is true.

n
2(k3—(k—1)3) = n’ is enough for the statement 1 and statement 2 to be true and
k=1

statement 2 is the correct explanation of statement 1.
Ans. @ (A)

1 1 1
(123) Statement 1 :V n,n>2,ne N, ﬁ + E + ..+ E > \/; (AIEEE : 2008)
Statement2 : Vne N,n2>2, (/n(n+1) <n+l
1

+"'+ﬁ>\/;'

-

1
Sol. : Taking n =2 in P(n) : Nl +
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P(Q2) : \[ T > [J2 because T > 2~

s|~

T
1 1 1
Suppose that P(k) : N + D + g + . > Jk istrue. VkeN, k=2
R L, —
1 2 3 Jk+1

1
P(k+]):ﬁ+_2+7 T \/—>\/m= k+1

Statement 1 is true.

Now, n<n+1

nn+ 1)<+ 1)>

Jn(n+l) <n+1

Statement 2 is true.

Statement 2 is not a correct explanation of statement 1.

(M
(From (1))
Ans. : (B)

290



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54

