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Progression & Series

CONCEPTUAL QUESTIONS

Single Answer Type Questions

1. The p th term of an A.P. is a and q th term is b. then the sum of its’ (p+ q) terms is
+ —b - —b
2 r—q 2 P—q
Ptq P—4q P—q P—4q
—a-b+—— —la+b+——~
©) [ a—b} ®) [ a+b}
2. If the sum of m terms of an arithmetical progression is equal to the sum of either the

n+m)\ p—m
next n terms or the next p terms, then is

n—m)\ p+m
n p p
A) — B) — C)n D) —
) B) (€) np () -
3: If Sn denotes the sum to n terms of a G.P. whose first term and common ratio are a and

r(r = 1) respectively, then S +S +S +...+8 is

na ar(l—r”)

A = B -
W1z -
c a b a _r(l—r”)
( ) 1—7’7’1 ( ) l_rn (1—}")2
4. If [X| <1 and |y| <1then (X +y) +(x? + Xy +y?) + (X3 +X2y+xy? + y3 )+...... o IS
X+y—xy X—y—Xy
A (1-x)(1-y) ®) (1-x)(1-y)
X+ty—-xy X—y—Xxy
©) (14 x)(1+y) ®) (14 x)(1+y)
5. If a, band c be in G.P. and x, y be the arithmetic means between a, b and b, c respectively

a ¢
then “*t_ is
Xy

(A)2 (B) 1
(C)3 (D) 4
6. In a centre test, there are p questions, in this 2°" students give wrong answers to at

least r questions (1<r<p). If total number of wrong answers given is 2047, then the

value of p is
(A) 14 (B) 13 (C)12 (D) 11
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Mathematics

10.

Let a, b, ¢ be three distinct positive real numbers in G.P., then a2+ 2bc — 3ac is

(A)>0 (B) <0 (C) =0 (D) cann’t be found out
1 1 X Y

If a, b, x, y are positive natural numbers such that ;+§=1 then — is

(A) <ab (B) >ab (C) =ab (D) cann’t be

found out

The maximum value of a2 b® ¢* subjecttoa+b+c=18is

(A) 4°6°8* (B) 4°6%8*

(©) 4%6°8’ (D) 4°6*%°

If the 1st and ther (Zn — l)th term of an A.P., GP., and H.P. are equal and their nth terms are a,b

and ¢ respectively , then
(A) a=b=c B) a<b<c
©) a+c=b (D) 2ac-b* =0
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Progression & Series

SINGLE CORRECT CHOICE QUESTIONS

LEVEL-I

A.P., G.P,, H.P. and Mean

1. If the sum of first 2n terms of A.P. 2, 5, 8,... is equal to the sum of the first n terms of the
A.P.57,59, 61, ..... , then n equals
(A)10 (B)12
(C) 11 (D) 13
o _ 11 1
2.  If Sdenotes the sum to infinity and S_ the sum of n terms of the series 1+§+Z+§ Fo
hthatS—-S_ < 1 then the least val fni
suchthat S - S, <70, then the least value of nis
(A)8 (B)9
(C) 10 (D) 11
3. Ifa,a,a,, ... is an A.P. such that
a,+a,+a,,+a,; +a,, +a,, =225,
then a, +a, +a, +...+a,;, +a,, isequal to
(A) 909 (B) 75
(C) 750 (D) 900
4. If the sum of first p terms, first q terms and first r terms of an A.P. be a, b and c respectively,
a b c
then B(q - ") + a(r - p) + ?(p - Q) is equal to
(A)0 (B) 2
c b 8abc
(C) par D) par
5. The numbers 32sn20-1 14, 342 sn20 form first three terms of an A.P. lts fifth term is equal
to
(A)—25 (B)-12
(C) 40 (D) 53
6. If sum of nterms of an A.P.is3n?+ 5nand T =164, m="?
(A) 26 (B) 27
(C) 28 (D) 25
5 25 125 .
7. If the sum of the series 2+;+?+X73+ --------- is finite, then
(A)Ix|>5 (B)-5<x<5
(C) |x] < 5/2 (D) |x] > 5/2
4 BSC Academy
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10.

1.

12.

13.

14.

15.

16.

17.

If a, b, ¢, d are in H.P,, then ab + bc + cd is equal to

(A)3ad (B) (a+b)(c+d)
(C) ac (D) none of these
The sum of integers from 1 to 100 which are divisible by 2 or 5 is
(A) 300 (B) 3050

(C) 3200 (D) 3250

The interior angles of a polygon are in arithmetic progression. The smallest angle is 120°
and the common difference is 5. The number of sides of the polygon is

(A)7 (B)9
(c)n (D) 16

al a2 an
Ifa,,a,a,... a arein H.P,, then a,ta,+.a  ata,+.ta ata, t+..+a_ A€
in
(A)A.P. (B)G.P.
(C)H.P. (D) none of these

If x>0 and log, x +log, (\/;)+ log, (i‘/;)ﬂogz (%)Hogz (1\6/;)+ ........ =4 then x equals

(A)2 (B)3

(C)4 (D)5

If the ratio of sum of m terms and n terms of an A.P. be m?: n?, then the ratio of its m" and
n" terms will be

(A)2m —-1:2n-1 B)ym:n

(C)2m+1:2n+1 (D) none

The ratio between the sum of n terms of two A.P.’sis 3n + 8 : 7 n + 15. Then the ratio
between their 12t terms is

(A)5:7 (B)7:16

(C)12: 11 (D) none

log, 2, log, 2, log,,2 are in

(A)AP. (B) G.P.

(C)H.P. (D) none

In a G.P. if the (m + n)" term be p and (m — n)" term be q, then its m"term is
(A) y/(pa) (B) (r/a)

(C) (a’p) (D) p/q

Between 1 and 31 m arithmetic means are inserted so that the ratio of the 7" and
(m—=1)"means is 5 : 9. Then the value of m is

(A)12 (B) 13
(C) 14 (D) 15
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Progression & Series

A.G.P., V_Medhod

1.1 1.1 1 n 111 ,
18. If1_§+§_7+§_ﬁ+ ------- :Z,thenvalueof13+57+911+ """"" IS
T
(A) g B) %
T T
©) 4 (D) 35
i L + ! + L + i
19. Sum to n terms of the series A+ x)(1+2x)  (1+2x)(1+3x)  (1+3x)(1+ 4x) 77 is
nx n
(A) (1+x)(1+nx) (B) (’I+x)[1+(n+1)x]
X nx
©) (14x)(1+ (n-1)x) O) o0+ m+nx]
1 1 1
20. Sum of the series S= 1+E(1+2)+§(1+2+3)+Z(1+2+3+4)+ ......... upto 20 terms is
(A) 110 (B) 111
(C)115 (D) 116
21 |f1+1+1+ upto nzth [ f1+1+1+ upto to w is
—_—— —— 4 ... o0 =— S Tt 5 T 5 T
. 22 tae p 6 en value o 2132 "5
’IIZ ’IIZ
A) — B) —
O (B) 5
TE2 TE2
C) — D) —
©) 5 (D) -
22. SumoftheseriesS=12-22+32-42+ ... — 20022 + 20032 is
(A) 2007006 (B) 1005004
(C) 2000506 (D) 1005040
Inequalities
23. If three positive real numbers a, b, c are in A.P., with abc = 4, then the minimum value of
bis
(A) 4% (B)3
(C)2 (D) 1/2
24. If x, y and z are positive real numbers such that x +y + z = a then
6 BSC Academy
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l+1+l>g 1+1+1<g
A X"y 2% B X"y 2 a
8 . 5
(C) (a-x)(a-y)(a-2)>—a (D) (a-x)(a-y)(a-2z)>a
25. |If a, b and c are distinct positive real numbers and a2+ b? + ¢ = 1, then
ab + bc + ca is
(A) less than 1 (B) equal to 1
(C) greater than 1 (D) any real number
LEVEL -ll
Inequalities
26. The greatest value of x2y3z%, (if x +y+z=1,x,y,z>0)is
29 210
(A) 37 (B) 3=
215 210
(€) 37 (D) 3w
27. Ifa, b and c are three positive real numbers, then the minimum value of the expression

b+c c+a a+b .
+ +

a b c 'S
(A)1 (B) 2
()3 (D)6

A.P.,, G.P., H.P. & Mean

28.

29.

30.

If S be the sum, P the product and R the sum of the reciprocals of n terms of a G.P., then

SY_
R
(AP (B) P?
(C) P? (D) JP
If X, y, z be respectively the pth, gth and rth terms of G.P., then

(a-r) logx +(r—p)logy + (p—q)log z =

(A)O (B) 1
(C) -1 (D) 2

Ina GP, T,+T,=216and T,: T = 1:4 and all terms are integers, then its first term is
(A)16 (B) 14

(C)12 (D) 15
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Progression & Series

31. If the roots of the equation x® — 12x? + 39x — 28 = 0 are in A.P., then their common
difference will be
(A) +1 (B) +2
(C) 3 (D) +4
32. |Ifa, b, c, dare nonzero real numbers such that
(a2 + b?+ c?) (b2 +c?+d?) < (ab + bc + cd)? then a, b, ¢, d are in
(A)AP (B) GP
(C)HP (D)AGP
33. Leta,a, a, ..bein AP and a,a,a be in GP. Then a,:a, is equal to
r-p q-p
N7, ® 1
r—q
() = (D) 1
34. Three distinct real numbers a, b, c are in G.P. such thata + b + ¢ = x b, then
(A)O<x<1 (B)-1<x<3
(C)x<-1orx>3 (D)-1<x<2
35. Ifx,y,zarein G.P., a<=bY=c? then
(A)log_b=log,c (B)log,c=log, c
(C) log, b=log_b (D) log, a=log_ b
36. The rth, sth and t" terms of a certain G.P. are R, S and T respectively, then the value of
Re S Tr-sis
(A)O (B) 1
(C)—1 (D) 2
37. Three numbers form an increasing G.P. If the middle number is doubled, then the new
numbers are in A.P. The common ratio of G.P. is
(A) 23 (B) 2++/3
(C) V3-2 (D)2
38. If one geometric mean G and two arithemtic means p and q be inserted between two
numbers, then G2is equal to:
(A) (3p—q)(39-p) (B) (2p—q) (20 -p)
(C) (4p—q) (49-p) (D) (4p + q) (49 + p)
39. If the first and (2n+ 1)th terms of an A.P.; G.P. and H.P. are equal and
their(n+1)th terms are a, b and c respectively, then
(A)a>b>c (B) ac = b?
(C)a+b=c (D)a+c=5b
8 BSC Academy



Mathematics

40.

1
The sum of the two numbers is 25 . An even numbers of arithmetic means are inserted

between them and their sum exceeds their number by 1. Then the number of means
inserted is

(A)6 (B) 8
(C) 12 (D) 15

A.GP,V_ Method

41.

42,

43.

44,

45.

The sum upto (2n + 1) terms of the series a?—(a+d)?+(a+2d)?—(a+3d)*+........ is
(A) a2 + 3nd? (B)ya?2+2nad +n(n—-1)d?
(C)a%+ 3nad + n (n—1)d? (D) a2 + 2nad + n(2n + 1)d?

> ! .
S (n+1)(n+2)(n+3)...(n+k) Sedualto

1 1
A k- k-1 ®) Kk
_ 1 1
© k-l ®) L
The sum of first n terms of the series 12+2 x 22+ 32+ 2 x 42+ 52+ 2 %62+ ........... is
n (n + 1)/2 when n is even. When n is odd the sum of the series is
, (n+1)
(A)n2(3n+1)/4 (B) n S
(C)n*(n-1)/2 (D) none of these
. 1 = 1
t =—n(n+1)(n+2), then valueof » —is
If; =" (n+1)(n+2) 211 r
2n n-1
(A) n+1 (B) (n+1)!
4n 3n
(C) (n+1) (D) n+?2
i i+£+2+2+ is
Sum to n terms of the series TR TR TR
2 1 11 n!
A) 51 (n+1)! B) 2| 21" (nra)
11 3 .
(€) 4[3!‘(n+2)!] ®) 441" (n+a)

BSC Academy 9



Progression & Series

_ 1 3 5 7 _
46. Sum to n terms of the series 1.2.3+2.3.4+3.4.5+4.5.6+"" is
n(n+1) n(3n+1)
) 2(n+2)(n+3) B) 4+ 1)(n+2)
1.5 (3n+1)
€) 6 (n+1)(n+4) (D)(n+1)(n+2)

3 3 3 3 3 3
47. Sum to n terms of the series 1—+1 +2 +1 +2°+3 F o is
1 1+3 1+3+5

(A) %(n2 +9n+14) (B) %(z\2 +7n+15)
(C)-§%(2n2-+9n-+13) (D)-éi(n2-+11n4-12)

Inequalities

48. Let p,greR" and 27pqr2(p+q+r)3 and 3p+4q+5r=12 then

p®+ g* + r®is equal to

(A) 3 (B) 6
(C) 2 (D) 1

49. |Ifa,a,a,a,..a, ,bareinAPa,b,,b,,b,..,b, ,,bareinGPanda,c,c,c,,...c,
,» bare in HP, where a, b are positive, then the equation a x*—b x + ¢_ = 0 has its roots
(A) real and unequal (B) real and equal
(C) imaginary (D) none of these

50. In an acute angled triangle ABC, the minimum value of tan"A + tan" B + tan" C. is
(when neN,n>1)

(A) 3 (B) 3

(C) 32" (D) 32"
3 3
LEVEL -l

51. If AA,A,,....A,BbeanA P ; A G,G,,..G,, BbeaG.P. and H is the harmonic

2n?
A1 + A2n + A2 + A2n—1 + + An + An+1 .
mean of A and B, then GG, G,G GG s equal to

2n-1 n=—n+1

10 BSC Academy
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52.

53.

54.

55.

56.

57.

0

- k k
Given that 0 <x <% and %< y <g and 2 (-1) tan® x =p; > (-1) cot™ y =q; then
pry pary

D tan* xcot* vy s
k=0

1

11 1 ICRE D]
(A) Sto (=) I LT
P g pq 09 g
(C)p+a-pq (D)p+q+pg
Th fthe series S +10 4+ 28,
e sum of the series 7+ o+ ... o118
540 1088
A) 7088 ®) 545
o) 1007 o) 1073
©) S00 ®) 545
1 1 1 n
|ff(|’)=1+§+§+ ......... +Fandf(0)=0,then value of Z(2r+1)f(r)
r=1
(A) n2 f(n) (B) (n+1)2f(n+1) _n-+3n+2
2
n?+n+1

(C) (n +1)f(n) — (D) (n +1)2f(n)

2
Solution of the system of equation 2x*=y*+ z* xyz=8

knowing that the logarithms Iogy X, log, y, log, z form a geometric progression is
(A)x=y =z=2 B)yx=y=2,z=3
(C)x=2,y=z=3 (D)x=y=2z=3

If a, b, ¢ be distinct positive are in G.P. and log_ a, log, ¢, log, b be in A.P., then common
difference of thisA.P. is .

(A) 3/2 (B) 1/2
(C)2 (D) 5/2
o n®+n’ . .
The nth term of a series is given by t, =m and if sum of its n terms can be

1
expressed as S, =a; +a+ b2 +p+ Where a and b are the nth terms of some arithmetic

BSC Academy 11



Progression & Series

—_n

progressions and a, b are some constants, then a equal to.
A B) =
(A) 2 ®) ;3
1
© 5 (D)2
58. Ifa,a,a,.... a areinA.P., where a, >0 foralli, then
1 + L + +; :
\/aJr\/g \/EJF\/g /—am1 +\/a is equal to
1 1
A Jor o ® o
n n—1
© Vo~ o, ®) o, + e,
59. 111 ... 1(91times) is a
(A) Prime number (B) Composite number
(C) Not a integer (D) integer
60. Athree digit number whose consecutive numbers form a G.P. If we subtract 792 from this
number, we get a number consisting of the same digits written in the reverse order. Now
if we increase the second digit of the required number by 2, the resulting number will form
an A.P. Then the number is
(A)139 (B) 927
(C)931 (D) 763
12 BSC Academy
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MORE THAN ONE CORRECT CHOICE QUESTIONS

LEVEL -1

The sum of the first n term (n > 1) of an A.P. is 155 and the common difference is 2. If the
first term is a positive integer, then

(A) n can not be even (B) n can not be odd
(C)3 (D)6

1 1 1
The sum of the numerical series \/§+\/7+\/7+\/ﬁ+\/ﬁ+\/ﬁ+ .........

upto n terms  jg

B+4n -3 4
(A) 4 ®) G
(C) less than n (D) greater than ./, /2

If b,, b,, b, (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

(A)r>3 B)r<1
(C)r=3.5 (D)r=52

All the term of an A. P. are natural numbers and the sum of the first 20 terms is greater
than 1072 and less than 1162. If the sixth term is 32 then

(A) first term is 12 (B) first term is 7
(C) common difference is 4 (D) common difference is 5

In a GP the product of the first four terms is 4 and the second term is the reciprocal of the
fourth term. The sum of the GP up to infinite terms is

(A)8 (B)-8
(C)8/3 (D) -8/3
The numbers %, cos x and tan x will be in G.P. if

T S5nt
(A) x=7 (B) x=-"
(C) X=i§+2KTC (D) ig-i-ZKTC

The next term of the geometric progression x, x2 + 2, x3+ 10 is

(A)O (B) 54
729 16
(C) 16 (D) 729

If sum of n terms of an A.P. is given by S =a + bn + cn? where a, b, c are independent of
n, then

BSC Academy 13
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(A)a=0
(B) common difference of A.P. must be 2b
(C) common difference of A.P. must be 2c (D) All above

9. If a, b, c are in A.P., then 2a*1 2bx+1 201 v . 0 are in
(A) A.P. (B) G.P.whenx>0
(C) GP.ifx<0 (D) G.P.forall x=0
10. Ifa,a, .......... a_are in H.P. and d be the common difference of the corresponding A.P.
then the expression a,a, +a,a, + ......... +a_,a_ isequalto
a,—a,
(A) = (B)(n-1)(a,-a)
(C)n(a,—a) (D) (n—=1)a,a,
11. Let the harmonic mean and the geometric mean of two positive numbers be in the ratio
4 : 5. Then the two numbers are in the ratio
(A)1:4 (B)4: 1
(C)3:4 (D)4:3
12. Between two unequal numbers, ifa , a, aretwoAMs; g,, g, aretwo GMsand h,, h, are
two HMs then g,.g, is equal to
(A)a,h, (B) a,h,
(C) a,h, (D) a,h,
. I 1+2 I+2+......... +n
13. Let the sum of the series 1—3+m+ ----------- + Fid s e upto n terms be
S,.n=1,2,3,........... Then S_ cannot be greater than
(A)1/2 (B) 1
(C)2 (D) 4
14. If p, q, rare positive and are in A.P. the roots of the quadratic equation px?+ gx+r=0are
all real for
r q
(A)‘—_7 > 4.3 (B) ‘——4 >2.3
P P
p p V3
Cc)|—-4 >4.3 D ‘__124_
(©) ‘q () [q 2
15. Let a and b be two positive real numbers. Suppose A, A, are two arithmetic means;
G,, G, are two geometric means and H,, H, are two harmonic means between a and b
then
14 BSC Academy
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16.

17.

18.

19.

20.

21.

GG, A +A, G,G, _g_g[3+gj
(A) HH, ~H+H, B) HH, 9 9lba

H,+H, 9ab GG, H, +H,
(C) A ta, (2a+b)(a+2b) (D) HH, A +A,

L
The value of 100 | 1755 3374 7 99.100
(A) is an integer (B) lies between 50 and 98
(C) is 100 (D) 99
1 a

LetS = (1) (5) + (2) (52 + (3) (5% + w......... +(n) (57 :E[(4"_1)5 +b], then
(A)a=n+1 (B)a=n
(C)b=5 (D)b =25

Four numbers are such that the first three are in A.P., while the last three in G.P.. If the

1
first number is 6 and common ratio of G.P. is — then the

2
(A) sum of first and last number is 7 (B) numbers are 6, 8, 4, 2
(C) numbers are 6, 10, 14, 4 (D) numbers are 6, 4, 2, 1
LetS,,S,, ..coonee. be squares such that for each n > 1, the length of a side of S, equals

to the length of a diagonal of S ,,. If the length of a side of S, is 10 cm, then for which of
the following value (s) of n is the area of S_ less than 1 sq. cm?

(A)7 (B)8
)9 (D) 10
Let X, X, covveennen. be positive integers in A.P., such that x, + x, + x, =12 and x, + X, =
14. Then x, is
(A) a prime number (B) 11
(C)13 (D)7
LEVEL -1l
1T 1 11 1 1

If a, b, care in H.P., then the expressionE = [B + ° —E)(E + a3 Bj equals

2 1 113 2 1
Abe 7 R e
(C) 3 2 (D) none of these

b*> ab

BSC Academy 15



Progression & Series

22. |If positive numbers a, b, c, d are in harmonic progression and 3 =1, then
(A)a+d>b+cis always true (B)a +b>c+dis always true
(C)a + c>b +d always true (D) ad > bc
23. The sum of the first n terms of the series
2 2 2 2 2 2 H n(n + 1)2 i i
1°+22°+3°+24°+5°+2.6°+.........] is ———, whennis even. When nis odd, the
sum is
n*(n+1) (n+1)2 n?
A) ——= By\
(A —> ®) —
(C) even, ifodd ‘n’is of the type 4 1 + 1. (D) even, if the odd ‘n’ is of the type 41 + 3
24. The three sides of a right-angled triangle are in G.P.. The tangents of the two acute angles
may be
() B g P51 ®) 5
2 2 2
J5 and R (\/§+1)
(©) NG (D) =
25. |Ifa,b,careinA.P., and a?, b? c?are in H.P., then
2 2 C
(A)a=b=c (B) a® =b =5
-a .
(C)a, b,carein GP. (D) ?,b,c are in GP.
26. If(m+1)" (n+1)"and (r+ 1)"terms of an A.P. arein G.P.and m, n, r are in H.P,, then
the ratio of the first term of the A.P. to its common difference is
A D g M
(A) —5 (B) -5
c D) - mr
(©) r (D) ———
27. Ifrootsof X3+ bx2+cx+d=0are
(A)in A.P.then 2b®*—-9bc + 27d =0 (B) in G.P. then b®d = ¢
(C) in G.P. then 27d® = 9bcd? — 4cd (D) equal then c® = b® + 3bc
p1 D G S is an infinite sequence of positive
integers in G.P. such that x,x,x,x, = 64. Then the value of x; is
(A) is a perfect square (B) is not a perfect square
(C)128 (D) 16
16 BSC Academy
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29.

30.

31.

32.

33.

34.

35.

1 1 1 1
' a = + F——F e +—
Let a sequence {a _} be defined by “nr1itni2 s 3n Then
A a _l B a —E
a  —a - 9n+5 a  —a - -2
(C) Sner ™% (3n+1)(3n+2)(3n+3) (D) net ™ 3(n+1)
If D r(r+1)(2r+3) = an*+ bn3+cn2+dn + e, then
r=1
(A)a+tc=b+d B)e=0
(C)a,b-2/3,c-1areinA.P. (D) c/ais an integers
LEVEL -1l
Leta,a,, a,, ....... be terms of an A.P.
a,+a, to +a, p’ a,
==, hen —&
If a, +a, F o +a, ¢ p7dthen a,, must be
2
(A) less than 1 (B) -
11 7
©€) 31 (D) 5
a+b b+c .
If the numbers ——, b and —— are in A.P,, then
1—ab 1-bc
(A)a, b,carein HP (B)a, b, care in HP
(C)a", b,c'arein AP (D) a, b, carein GP
If a, b, carein H.P. then
A) — s nHP  (B) 2=
( )b+c—a’c+a—b’a+b—c arein P )b b-a b-c
bb b a b
a__,_,C__ i L. ) ’ i .
(©) 5 2arelnGP (D)b+c cia'ath are in H.P
The numbers 1, 5, 25 can be three terms (not necessarily consecutive) of
(A) at least one A.P. (B) at least one G.P.
(C) infinite number of A.P’s (D) infinite number of G.P.’s
1 1 1 1 1
Let Sn:1—2+2—2+3—2+ ........... +F and Tn:2—n—, then
(A)S,<T, (B)IfS <T, thenS,, 6 <T,,
(C)S,<T, forall h>2 (D) S, > T, forall n>2007

BSC Academy
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LINKED COMPREHENSION TYPE

This section contains 4 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be
answered. Each question has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

If X, X,0ee . .. . X_are ‘n’ positive real numbers; then AM. > G.M. > H.M.
X, + X, +o X, o Un n .
2 Xpex ) 2 T~ equality occurs when numbers are
n —t+—+...... +
X1 X2 Xn

same using this concept.

1. Ifa>0,b>0, c>0andthe minimum value of a(b? + c?) + b(c? + a?)+ c(a2 + b?) is Aabc,
then A is
(A)1 (B)2
(C)3 (D) 6
2. If a, b, c, d, e, f are positive real numbers suchthata+b+c+d+e+f=3, then
x = (a +f)(b + e)(c + d) satisfies the relation
(A)0<x<1 (B)1<x<2
(C)2<x<3 (D)3<x<4
3. If a and b are two positive real numbers, and a + b = 1, then the greatest value of a’b*is
34 3*4*
(A) = (B) =
71
(©) PO (D) none of these
Il The sum of the squares of three distinct real numbers, which are in G.P,, is S2. If their
sum is a. S then answers the following questions.
4. o2 lies
(A)(1/3,2) (B)(1,2)
(C) (1/3, 3) (D) none of these
5. If a2 = 2, then value of r equals
(A) %(5—\/5) (B) %(3+\/§)
(©) 5(+5+3) (D) 5(¥3++5)
6. If we drop the condition that the G.P. is strictly increasing and take a? = 3, then common
ratio is given by
18 BSC Academy



Mathematics

10.

1.

12.

(A) +2 (B) +1
()0 (D) +43
Suppose x,, X, be the roots of ax? + bx + ¢ = 0 and x,, x, be the roots of px? + gx + r = 0.
1 1 . > —4a
If Xi:X2>—— arein A.P.,then 7— — equals
Xy X, q” —4pr
(A) a?/r? (B) b%q?
(C) c?p? (D) a%p?
If a, b, care in G.P. as well as x,, x,, X,, X, are in G.P. then p, g, rare in
(A)AP. (B) G.P.
(C)H.P. (D)A.G.P.
If x,, X,, X,, X, are in G.P., then its common ratio is
ar 1/4 or 1/3
*) [—p] ®) [—p]
o »
©) \ap ) g

Let ABCD is a unit square and 0 < a.< 1. Each side of
the square is divided in the ratio
a : 1 —a, as shown in figure. These points are con-
nected to obtain another square. The sides of new pl-« 2 c
square are divided in the ratio o.: 1 — o and points are o
joined to obtain another square. The process is con-
tinued indefinitely. Let a  denote the length of side and

A, the area of the nth square : e g
a -«
N 8 .
The value of o for which 2_A, =3 s
(A)1/3,2/3 (B) 1/4, 3/4
(C)1/5,4/5 (D) 1/2
The value of a for which side of nth square equals the diagonals of (n + 1)th square is
(A)1/3 (B) 1/4
(C)1/2 (D) 142

If o = 1/4 and P_ denotes the perimeter of the nth square then P equals
n=1

(A)8/3 (B) 32/3
(C) 16/3 (D) none of these

BSC Academy 19
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MATRIX-MATCH TYPE

Statements (A, B, C, D) in Column | have to be matched with

statements (p, q, r, s) in Column II.

The answers to these questions have to be appropriately bubbles

as illustrated in the following example.

If the correct matches are A—p, A-s, B—q, B-r, C—p, C—q and D-s,
then the correctly bubbled 4 x 4 matrix should be as follows :

SCHONOGNO,
30 @ OO
(@O OO
I IORONON ")

1. Match the value of x on the left with the value on the right.

Columnl
(A) 525455 ... 5% =(0.04)%

(B) X2 = (O'Z)IOg‘/g(%*’%*%*.............]

:2(52+5+1+1+L2+ .......... ]
5 5

Columnll

(p)  3log,5
(q)4

()2

(s)7

(t) even integer

2. Match the conditions for the equation ax® + bx? + cx + d = 0 having roots in

Columnl
(A)AP
(B) GP
(C)HP
)

(D) 3a=p +y

Columnli

(P) bd = ac®

(Q) 27ad® = abcd? — 2c® d
(R) 2b®*—9abc + 27a2d = 0
(S)4ad -bc=0

(T)ad + bc

3. Leta, b, c,p>1andqg>0. Suppose a, b, carein G.P.

Columnl

(A) log, a, log b, log care in
(B) log, p, log, p, log_p arein
(C)alog c,blog b, clog a

(D) qlogaap, qlogb bp, qlogc Cp are in

4. Letq, B, y be three numbers such tha

anda+pf+y=2.

Columnl

(A) aBy

(B) By +ya+af

(C) o+ P2+ 2
)

(04
©) o+ po+

t—+—+—=—
a By 2o B9

Columnll
(p) GP
(9)A.GP.
(r) H.P.
(s)A.P.

1 1 1

1.1

+t—+—=

A

’ ’

Columnll

(p) 6
(9) 8
(r) =2
(s) -1
(t) even integer

20
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ASSERTION — REASON TYPE

Each question contains STATEMENT — 1 (Assertion) and STATEMENT — 2 (Reason). Each question
has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

Instructions:

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for
Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement—2 NOT a correct explanation
f o} r
Statement-1.

(C) Statement-1 is True, Statement-2 is False

(D) Statement —1 is False, statement-2 is True.

1. For r>1,and x #1 Let t, =1+2x +3x" +......... +rx"

STATEMENT-1: Sum of t, +t,+ ... + t is

STATEMENT-2 : For r>1, and x #1,1+ X+ X" +.......... +X

142X 43X + e +rx" = 1_"2— =
(1-x) 1-x

2. Let a, b, ¢ be three positive real numbers which are in H.P.

a+b c+b>
2a—b 2¢c-b

STATEMENT-1 :

STATEMENT-2 : If x > 0, then x+%z 4

3. STATEMENT-1 : If a, b, c are three positive real numbers such that 3 +c«b and

1 1 1 1 .
—+ +—+——=0 then a, b, carein H.P.
a a-b ¢ c¢c-b

because
STATEMENT-2 : If a, b, c are distinct positive real numbers such that
a(b-c)x?2+b(c—a)xy+c(a-b)y?is a perfect square, then a, b, c are in H.P.
4. STATEMENT-1 : There exists no A.P. whose three terms are /3, \/5 and /7
because
t —t

t,—t,

P

STATEMENT-2 : If tp, tq and t_are three distinct terms of an A.P,, then is a rational

number
5. Let a, b, ¢ be three distinct non-zero real numbers
STATEMENT-1:If a,b,careinA.P.and b, c, aarein G.P, thenc, a, barein H.P.
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STATEMENT-2 :Ifa, b, careinA.P.and b, c,aarein GP.thana:b:c=4:2:-1
6. STATEMENT-1 : If three positive numbers in G.P. represent sides of a triangle, then the

5 -1 and 5 +1
2 2

STATEMENT-2 : Three positive real number can form sides of a triangle if sum of any
two is greater than the third

7. Let a, b, ¢, d are four positive number

Statement-1 :(3+ Rj(£+ ij > 4\/E
b ¢ d e e

b ¢ d e a
Statement-2 ; —+—+—+—+—25
a b ¢ d e

common ratio of the G.P. must lie between

8. Let a, b, ¢ and d be distinct positive real numbers in H.P.
Statement-1:a+d>b+c

contomontgs L L1
atement—2 : 4 d b ¢
12 . 22 n? n(n+1)

9. STATEMENT-1: (1y3)"(3)(5) """ (an-1)(2n+1) _ 2(2n+1)

because

1 1 1 1
STATEMENT-2 : (1y3) " (3y(5) " (2n-1)(2n+1) 2n+1

10. STATEMENT-1 : There exists no A.P. whose three terms are /3, \/5 and /7

because

t,—t,
A is a rational
qa p

STATEMENT-2 : If tp, tq and t_are three distinct terms of an A.P,, then

number

22 BSC Academy
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INTEGER ANSWER TYPE QUESTIONS

10.

1.

12.

13.

14.

15.

to converge to 1/7. If 1/22 is the first term of

| =

11
An infinite G.P. is selected from 1,5,2,
such a G.P,, find a.

n=111....1
—_———

mtimes

Find the smallest natural number m > 90 for which is not a prime num-

ber. Hence find the value of m-87.

Suppose a, x,y,zand b areinA.P.whenx+y+z=15,anda, o, B, y, bare in H.P.. when
1o+ 1/ + 1/y=5/3. Find aifa>b.

8. 2k
: _Et =
Find 7.2,%an (2+k2+k4j

k=1

Leta,, a,,.......,.a, be an A.P. with common difference n/6 and assume
seca,seca,+seca,seca,+..+seca _,seca.=k(tana —tana,)

find the value of k.

If the lengths of the sides of a right angled triangle ABC right angled at C are in A.P., find
5 (sin A + sin B).

First term of an A.P. of non-constant terms is 3 and its second, tenth and thirty-fourth
terms form a G.P., find the common difference.

A ball is dropped from a height of 900 cm. Each time it rebounds, it rises to 2/3 of the
height it has fallen through. Find the two times of total distance travelled by the ball
before it comes to rest in deca meters.

Find the largest positive term of the A.P. whose first two terms are 2/5 and 12/23.
If log, y, log, X, log, z are in G.P.,xyz=64 and x3, y3 z3arein AP, findx +y + z.

. SSO
LetS,=1+(2)(3)+4 +(5) (6) + 7 +(8) (9) + ..... up to 50 terms then find 2—5—1980

If a_denotes the coefficient of x" in

a
P (x)=(1+x+2x2+....+25 x®), find ?5
If the m®", n™ and pt" terms of an A.P. and G.P. are equal and are X, y, z then
Xy, y=x z%v is equal to
The intreior angles of a polygon are in A.P. the smallest angle is 120° and the common
difference is 5°, Find the number of sides of the polygon.

n+1
If total number of runs scored in n matches is (TJ (2"1-n-2) where n > 1, and the

runs scored in the ki match are given by k. 2™ where 1 <k <n. find n
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SUBJECTIVE QUESTION

1. If nis a natural number such thatn =p{*,p32.ps°.....ps* and p,, p,, ....p, are distinct primes,
then show that log n >klog2

2. Let p be the first of the n arithmetic means between two numbers and q the first of n
harmonic means between the same numbers. Show that q does not lie between p

n+1)
and | —— | P
n-1

3. Leta,, a,, ... be positive real number in G.P. for each n, letA , G , H be respectively, the
arithmetic mean, geometric mean , harmonic meanofa, , a, ..... a_. Find an expression
for the geometric mean of G, G,, ...G,_ interms of A, A,, ...... A, , H1! H, ...... H.

4, If a, b, ¢ are positive numbers, then prove that (1+a)’(1+b)” (1+c)”> 77 a*b*c*

5. If S,,S,, S3,....Sq are the sums of nterm of g A.P. ‘s whose first terms are 1,2,3,.... gand
common differences are 1,3,5,.... (29-1) respectively, show that

1
S, +8,+8;+...+ 8, :Enq(nq+1)

6. A number consists of three digits in G.P. the sum of the right hand and left hand digits
exceeds twice the middle digit by 1 and the sum of the left hand and middle digits is two
third of the sum of the middle and right hand digits. Find the numbers.

7. Three number are in G.P. whose sum is 70. If the extremes be each multipled by 4 and
the middle by 5, they will be in A.P. Find the numbers.

8. If S,,S,,S; denote the sum of n terms of 3 arithmetic series whose first terms are unity

28,8, — 8,8, = S,83
and their common difference are in H.P., Prove that "=
S, =28, +5,
a-x a-y a-z
9. Suppose a is a fixed real number such that = = ; If p,q,r are in A.P.
px qy rz
prove that x, y, zare in H.P.
. . 1 1
10. Solve the following equations for x and y .If log,, x+ Eloglo X +Zlog10 X+..=)Y and
1+3+5+...+(2y-1) 20
447+10+...+(3y+1) 7log,,x
24 BSC Academy
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1.

12.

13.

14.

15.

Two consecutive numbers from 1,2,3....n are removed and Arithmetic mean of the re-

105
maining numbers is I find n and those removed numbers.

Let S, be the sum of the first k terms of an A.P. What must be the relation for the ratio

S

S_h to be independent of x?

Giventhata, b, c,a, S,y are all positive quantities and aa, b, cy are all distinct, if a, b,
1 1 1

y B a
Find the sum of the infinitely decreasing G.P. whose third term, the triple product of the

first term by the fourth term and the second term form, in the indicated order, an A.P.
with the common difference equal to 1/8.

careinA.P., a, B,y areinH.P.and aa,bp,cy arein G.P. prove that ¢+ b:c=

On the ground n stones are placed. The distance between the first and the second is
one metre between second and third is three metre, between third and fourth is five
metres and so. on. How for will a person have to travel to bring them one by one to the
basket placed at the first stone if the start to from the basket.
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PREVIOUS IIT-JEE

Single correct

1. Ifa, b, ¢, d are positive real numbers such that g + 5 +c+d =2, then M =(a+b)(c+d)
satisfie the relation [T 1998]
(A) 0<M <1 B)1<m<2
(C)2<Mm<3 (D) 3<M <4

2. Let q,,a,,......... a,,, beinA.P.and h,h,,....h, beinHP.If a, =h =2 and aq,, = h, =3
then a,h,, is [lIT 1999]
(A)2 (B)3
(C)5 (D)6

3. Consider an infinite geometric series with first term ‘a’ and common ratio r. If the sum is
4 and the second term is 3/4, then [1IT 2000]
Aa_z”_E |3a—2r—E
(A a=g.r=> (B)a=2.r=2
C a—ir—l D a—3r—l
( ) 2 > 2 ( ) > 4

4. If the sum of the first 2n terms of the A.P. 2,5,8,....... is equal to the sum of the first n term
of the A.P.57,59,61,........... , the n equals [T 2001]
(A)10 (B) 12
(C) 11 (B) 13

5. Let the positive numbers a, b ,c, d be in A.P. Then abc, abd, acd and bcd are

[ 1T 2001]

(A)Not inA.P./G.P./H.P (B)inA.P.
(C)inG.P. (B) H.P.

6. The number of solutions of log, (x—1)=log, (x—3)is [IIT 2001]
(A)3 (B)1
(C)2 (B)O

3

7. Suppose a, b,care inA.P. ¢* b, ¢* areinGP.Ifa<b<cand a+b+c =5 then the

value of a is [T 2002]
1 1
(A) 2 (B) 23
11 11
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8.

An infinite G.P. has first term ‘X’ and sum ‘5’, then x belongs to [T 2004]
(A) x<-10 (B) -10<x<0
(C) 0<x<10 (D) x>10

Multiple Choice questions with more than one

9.

10.

1.

12.

13.

Indicate the correct alternative (s), for 0<g < 7 /2, if

x=)cos™ ¢ y=) sin"¢ z=) cos™ ¢ in> 4 then [IIT 1993]
n=0 n=0 n=0
(A) xyz = xz+y (B) xyz = xy +z
(C) xyz = x+y+z (D) xyz = yz +x
Let T, be the r'"term of an AP, forr=1,2,3........... if for some positive integers m, n we
1 1
have 7, = and T, = »then T, equals [T 1998]
L o Lol
A )
(C) 1 (D)0
_ 1 1 1 _
If x>1,y>1,z>1 arein GP, then 1+£nx’1+£ny’1+€nz are in [T 1998]
(A)AP (B) HP
(C)GP (D) None of these

A straight line through the vertex P of a triangle PQR intersects the side QR at the point
S and the circumcircle of the triangle PQR at the point T. If S is not the centre of the

circumcircle, then [T 2008]
.2 .ot 2

A) ps " sT " JOoS SR B) ps " 5T~ JosxSR
L4 .4

©) PS ST OR (D) PS ST OR
5= " ar=S

Let 9, i It and 4, o I+ i forn=1,23,......... Then, [IIT 2008]
S <L S >——

(A) 9 33 (B) ©x 33
T < id >L
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Comprehension Passage

14.

15.

16.

17.

18.

19.

Let V, denote the sum of the first r terms of an arithmetic progression (A.P.) whose first

term is r and the common difference is (Zr—l) Let

7=V,

r+l

~V -2and Q =T, —T forr=1,2,... [T 2007]

The sumV, +V, +...+V is

(A) én(n+1)(3n2—n+1) (B) én(n+l)(3n2+n+2)

(C) %n(2n2 —n+l) (D) %(2?13 —2n+3)

T, is always

(A) an odd number (B) An even number

(C) A prime number (D) A composite number
Which one of the following is a correct statement?

(A) 0,,0,,0;,...... are in A.P. with common difference 5
(B) 9,,0,,0,,......are in A.P. with common difference 6
(C
(D

0,0,,0;,,...... are in A.P. with common difference 11

)
) Q1 = Qz = Q3 = eeeees
Let 4,,G,, H, denote the arithmetic, geometric and harmonic means, respectively, of

two distinct positive number. For ,>2,let 4 , and H, _, have arithmetic, geometric

and harmonic means as 4,,G,, H, respectively. [T 2007]
Which one of the following statements is correct?

A) G, >G,>G;>.... (B) G, <G, <G, <....

C) G, =G, =G, =... (D) G, <G, <G <....and G, >G, >G> ...
Which one of the following statements is correct?

(A) 4 >4,>4,>.. (B) 4, <4,<4,<

(C) A >A4,>A,>....and 4, <A, <A, <..

(D) 4 <A, <A;<..and 4,>A4,> A4, >..

Which one of the following statements is correct?

(A)H >H,>H,>.. (B H <H,<H;<...
(C)H, >H,>H,>....and H,<H,<H <..

(D) H<H,<H,<H,>H,>H > ..

28
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(Assertion — Reason Type)

Each question contains STATEMENT — 1 (Assertion) and STATEMENT — 2 (Reason). Each question
has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

20. Suppose four distinct positive numbers aq,,a,,a;,a, are in G.P. Let
b =a,b,=b+a,,b,=b,+a,and b, =b, +a,.
STATEMENT 1 : The numbers a,,b,,b,,b4 are neither in A.P. nor in G.P.
STATEMENT 2 :The numbers b,,b,,b,,b, are in H.P. [ 1IT 2008]
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for
Statement-1
(B) Statement-1 is True, Statement-2 is True; Statement—2 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.
Subjective
21. If p be the first of n arithmetic means between two numbers and q be the first of n
harmonic means between the same two numbers, prove that the value of q cannot be
n+1Y
between p and 1) P [11T1991]
22, If S,,S,,8;,....5, are the sums of infinite geometric series whose firstterms are 1,2,3,...,
) I 11 1 . i
n and whose common rations are A el respectively, then find the value of
SP+87+8] + S5 [NT1991]
23.  Thereal number x,,x,,x, satisfying the equation x* + x* + Bx+y =0 are in A.P. Find
the intervals in which g and y lie. [ 1IT1996]
24, The fourth power of the common difference of an arithmetic progression with integer
entries added to the product of any four consecutive terms of it. Prove that the resulting
sum is the square of an integer. [11T1999]
25. Let a,,a,,.....a, be positive real numbers in G.P. for each n, let 4 ,G,,H, , be respec-

tively, the arithmetic mean, geometric mean and harmonic mean of q,,a,,q,,...a, . Find

an expression for the GM. of G,,G,,..G, intermsof 4, 4,,.............. A,H.,H,,..H,.

n

[IIT 2001]

BSC Academy 29



Progression & Series

26.

27.

28.

29.

Let a, b be positive real numbers, Ifa, 4, 4,,b are in arithmetic progression a, G,,G,,b

are geometric progression and a, H,,H,,b are in harmonic progression, show that

GG, _ A+4, _(2a+b)(a+2b)
HH, H+H, 9ab '

[IIT 2002]

If a, b,c are in A.P. ¢*,b*,c* are in H.P. Then prove that either 4 =p=¢ or a,b,—c/2

forma G.P. [T 2003]
Prove that (a+1)" (b+1)" (c+1)" > 77a*b*c*, where a,b,c e R*. [IIT 2004]
Forn=1,23,......, Let 4 —E—HZ{ET— +(—1)“(3j" d B, =1-4,.Find
orn=1,23,....... Let 4 =717 4] 4 ) »and B, =1-4,.Fin
the smallest natural number n, such that B, > 4 forall n=>n,. [IIT 2006]

Integer Type

30. LetS,k=1,2,..., 100, denote the sum of the infinite geometric series whose whose first
k-1 1 2100 s
termis —— and the common ratio is — . Then the value of ——+.|(k _3k+1)sk‘ is
k! k 100! o
[T 2010]
31. Leta, a, a,, ..., a, be real numbers satisfying a, = 15,27 —2a,>0and a, =2a_ —a,, for
2 2 2
k=3,4,..,11.If w = 90, then the value of % is equal to
[T 2010]
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