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Single Correct Answer Type

If x,2y, 3z are in A.P., where the distinct numbers x, y, z are in G.P., then the common ratio of the G.P. is

1 1
a) 3 b) = c) 2 )=

3 2
Ifb;=1—a,na=Y"a;,nb=Y", b, then ¥ a;b; + ¥ (a; — a)? =
a) ab b) nab c) (n+ 1)ab d) nab
If— +5 + >+ tooo = then + 2t + - equals
a) n2/8 b) 7'[2/12 c) m?/3 d)m?/2
Consider the sequence 1, 2, 2,4,4,4,4,8,8,8,8,8,8,8,8, ... Then 1025™ term will be
a) 2° b) 211 c) 210 d) 212
If x,y,z are in G.P. and a* = bY = c%, then
a) logy a = loga b)log. b =log, c c) log, a =log. b d) None of these

1B+23 13423433 :
The sum — + + + +--to 16 terms is
1+3 1+3+5
a) 246 b) 646 c) 446 d) 746
If H;, H,, ..., H,o be 20 harmonic means between 2 and 3, then :1+§ + % =
1 207
a) 20 b) 21 c) 40 d) 38
The value of Y1, Z -1 Z{czl 1 = 220, then the value of n equals
a) 11 b) 12 c) 10 d)9
1.1 1

The value of 0.21°gﬁ(1+§+ﬁ+'") is
a)4 b) log4 c) log2 d) None of these
Thesum1+ 3+ 7+ 15431+ --- to 100 terms is
a) 2100 — 102 b) 2%° — 101 c) 2101 — 102 d) None of these
The positive integer n for which 2 X 22 + 3 x 23 + 4 x 2% + .-« + n x 2" = 2"*10 g
a) 510 b) 511 c) 512 d) 513
If x4, X5, ..., X5 are in H.P. and x4, 2, x50 are in G.P., then Y22, x,x,, 1 =
a) 76 b) 80 c) 84 d) None of these

Letn € N,n > 25. Let 4, G, H denote the arithmetic mean, geometric mean and harmonic mean of 25 and
n. The least value of n for which 4, G, H € {25, 269, ...,n} is

a) 49 b) 81 c) 169 d) 225
2
The sum of 20 terms of the series whose r™® term is given by T(n)=(C1D" %’?H is
20 d) None of these
ST ) m -1 93
If a® + b?,ab + bc and b? + c? are in G.P., then a, b, c are in
a) A.P. b) G.P. c) H.P. d) None of these

If S, denotes the sum of the series 1 —r? + 2P — 3P 4 ...to 00 and S, the sum of the series 1 — 1P +

r?P — 3P 4 ...to oo, |r| < 1,then S, + s, in terms of S,y is

a) 252 b)0 c) % S2p d) _%Szp

Findthesum (x +2)" 1+ (x +2)" 2(x + D+ (x + 2)" 3(x + 1)2 + -+ (x + 1)L

a) (x+2)" 2% —(x+ 1" b) (x +2)*» 1 — (x + 1)

Ax+2)"—(x+1D" d) None of these

If the sum of n terms of an A.P. is cn(n — 1), where ¢ # 0, then sum of the squares of these terms is
2

a) c¢Zn(n + 1)? b) %czn(n —D@2n-1) o z%n(n D)@+ d) None of these
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30.

31

32.

33.

34.

If S, denotes the sum of first n terms of an A.P. whose first term is a and ?—" is independent of x, then §,, =
X

a) p3 b) p2a c) pa? d) a3
If a;, a,, as, ..., Azp4q are in AP, then Zz:;: ZZ:;: + % is equal to
nn+1) a,—a +1 N fth
( ) (BT b) n(n+1) O (n+ 1)(ay — ay) d) None of these
2 an+1 2
If the sides of a right angled triangle are in A.P., then the sines of the acute angles are
0 3 4 b 1 |2 9 13 d) None of these
5’5 NEAE RN
The geometric mean between —9 and —16 is
a) 12 b) —12 c) —13 d) None of these

Concentric circles of radii 1, 2, 3,...,100 cm are drawn. The interior of the smallest circle is coloured red
and the angular regions are coloured alternately green and red, so that no two adjacent regions are of the
same colour. Then, the total area of the green regions in sq. cm is equal to

a) 1000w b) 50507 c) 4950n d) 5151n
The third term of a geometric progression is 4. The product of the first five terms is
a) 43 b) 4° c) 4* d) None of these
Ifa,b,c,d are in G.P,, then (b — ¢)? + (¢ — a)? + (d — b)? in equal to
a) (a — d)? b) (ad)? c) (a+d)? d) (a/d)?
The sum of the series 1_xe + 1:2# + :;8 + --- to infinite terms, if |x| < 1, is
X 1 1+x d1

V1% b= T )
If In(a + ¢),In(a — ¢),and In(a — 2b + ¢) are in A.P., then
a) a, b, c are in A.P. b) a?, b?,c? are in A.P. c) a, b, c are in G.P. d) a, b, c are in H.P.
The sum of 0.2 + 0.004 + 0.00006 + 0.0000008 + -:- to = is

200 2000 1000 d) None of these
a) — b) —— Q) o

891 9801 9801

In a sequence of (4n + 1) terms the frist (2n + 1) terms are in AP whose common difference is 2, and the
last (2n + 1) terms are in GP whose common ratio is 0.5 if the middle terms of the AP and GP are equal
then the middle term of the sequence is

o 2n+l n-2ntt d) None of these

b) ——— c)yn-2"
2n -1 22n — 1

If a;,a,, ..., a, are in A.P. with common difference d # 0, then sum of the series sind [sec a; seca, +

seca, secasz + -+ seca,_q secay,] is

a) cosec a,, — cosec a b) cota, —cota c) seca, —seca, d) tana, —tana,
a,b,c,d € R* such that a, b, and c are in A.P. and b, c and d are in H.P., then
a)ab =cd b) ac = bd c) bc =ad d) None of these
ABCD is asquare of lengtha,a € N,a > 1.Let Ly, L,, L3, ... be points on BC such that BL; = L{L, = L,L; =
.-+ = 1and My, My, M5, ... be points on CD such that CM; = M;M, = M;M5 = --- = 1. Then X2_1(AL% +
LnMn2)is equal to
1 1
a)za(a—l)2 b)z(a—l)(Za—l)(ALa—l)

1
c) > a(a—1)(4a —1) d) None of these

Value of(l + g) (1 + 3%) (1 + 3—14) (1 + 3%) -+ 00 is equal to

a)3 d) None of these

6 3

b) = c) =

E )5

If S denotes the sum top infinity and S,, the sum of n terms of the series 1 + % + % + % + -+, such that
1

, then the least value of n is
1000

S-S, <

Page|2



35.

36.
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39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51

52.

53.

a) 8 b) 9 d) 10 d) 11
FA+x)(1+x2)A+x*) (14 x128) =¥"_,x", then nis equal to

a) 256 b) 255 c) 254 d) None of these
LetS = i+4—42+%+ «--up to co. Then § is equal to

19 192 19
a) 40/9 b) 38/81 c) 36/171 d) None of these

The first term of an infinite geometric series is 21. The second term and the sum of the series are both
positive integers. Then which of the following is not the possible value of the second term

a) 12 b) 14 c) 18 d) None of these

Let S c (0,7) denote the set of values of x satisfying the equation 81+Icosxl+cos®x+[cos®x|+-to @ — 43 Thep,
S =

a) {m/3} b) {m/3, —2m/3} c) {—m/3,2rn/3} d) {m/3,2m/3}

The coefficient of x1? in the polynomial (x — 1) (x — 2)(x — 22) --- (x — 219) is

a) 220 — 219 b)1—22%0 c) 220 d) None of these

In a G.P. the first, third and fifth terms may be considered as the first, fourth and sixteenth terms of an A.P.

Then the forth term of the A.P., knowing that its first term is 5 is

a) 10 b) 12 c) 16 d) 20

Consider an A.P. a4, ay, as, ... such that a; + as + ag = 11 and a4 + a, = —2, then the value of a; + a¢ + a,
is

a) -8 b) 5 )7 d)9

Ifa, b, c are in A.P., then %,%,%will be in

a) A.P. b) G.P. c) H.P. d) None of these

If the sum to infinity of the series 1 + 2r + 312 + 413 + --- is 9/4, then value of r is

a)1/2 b) 1/3 c) 1/4 d) None of these

If12 + 22 + 32 4+ --- + 20032 = (2003)(4007)(334) and (1)(2003) + (2)(2002) + (3)(2001) + --- +
(2003)(1) = (2003)(334)(x), then x equals

a) 2005 b) 2004 c) 2003 d) 2001
fF(12—-t)+@2%—t,)++M?>—t,) = n(nz—l)’ then t, is equal to
a) n? b) 2n c)n?-2n d) None of these
Let the positive numbers a, b, ¢, and d be in A.P. Then abc, abd, acd, and bcd are
a) Notin A.P./G.P./H.P. b)) InA.P. c) In G.P. d) In H.P.
If the sum of first n terms of an AP is cn?, then the sum of squares of these n terms is

2 _ 2 2 2 2 _ 2 2 2
2) n(4n . 1)c b) n(4n 3+ 1)c 0 n(4n . 1)c 4 n(4n 6+ 1c

S3n—=Sn-1

If S, denotes the sum of first ‘n’ terms of an A.P. and = 31, then the value of n is

San—=S2n-1

a) 21 b) 15 c) 16 d) 19

The sum of an infinite geometric series is 162 and the sum of its first n terms is 160. If the inverse of its
common ratio is an integer, then which of the following is not a possible first term?

a) 108 b) 144 c) 160 d) None of these

If the sides of a triangle are in G.P., and its largest angle is twice the smallest, then the common ratio r
satisfies ratio r satisfies the inequality

A 0<r<+2 b)1<r<+V2 Al<r<2 d) None of these
If x,2x + 2, and 3x + 3 are first three terms of a G.P., then the fourth term is

a) 27 b) —27 c) 13.5 d) —13.5

The sum of i —2 — 3i + 4 --- up to 100 terms, where i = V—1is

a) 50(1 —1i) b) 251 c) 25(1+1) d) 100(1 —i)

Let f(x) = 2x + 1. Then the number of real number of real values of x for which the three unequal
numbers f(x), f(2x), f (4x) are in G.P. is
a) 1 b) 2 )0 d) None of these
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60.
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62.
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64.

65.

66.

67.

68.

69.

70.

71.

Let a,, be the n'® term of a G.P. of positive numbers. Let ¥1% a,, = @ and Y% a,,_; = B, such that a #

B, then the common ratio is

a) a/B b) B/« ) Jya/B d) yB/a

150 workers were engaged to finish a piece of work in a certain number of days. Four workers stopped
working on the second day, four more workers stopped their work on the third day and so on. It took 8
more days to finish the work. Then the number of days in which the work was completed is

a) 29 days b) 24 days c) 25 days d) None of these
If a, b, ¢ are digits, then the rational number represented by 0. cababab ... is

a) cab/990 b) (99¢ + ba)/990

c) (99c + 10a + b)/99 d) (99¢ + 10a + b)/990

Sum of the first n terms of the series % + % + g + 1—2 + -~ isequal to

a)2"—n-1 b)y1-27" cgn+2""-1 d)2"+1
Suppose that F(n + 1) = ZF(Z)H forn=1,2,3,...and F(1) = 2. Then, F(101) equals

a) 50 b) 52 c) 54 d) None of these
If (1 —p)(1+3x +9x2 +27x3 + 81x* + 243x°) = 1 — p®,p # 1, then the value of gis

a) % b) 3 J % d) 2

Sum of three numbers in G.P. be 14. If one is added to first and second and 1 is subtracted from the third,
the new numbers are in A.P. The smallest of them is

a) 2 b) 4 c)6 d) 10

If (p + @)™ term of a G.P. is ‘a’ and its (p — q)™ term is ‘b’ where a, b € R*, then its p™ term is

23 b3 d) None of these
a) - b) |[— c) Vab
a

If a;, a5, az(a; > 0) are three successive terms of a G.P. with common ratio r, the value of r for which
as; > 4a, — 3a, holds is given by

a)l<r<3 b)-3<r<-1 cggr>3orr<l1 d) None of these
fl—f4-—Z4+-—2 +.. =2 thenvalue of == + —— + —— + -+ is

35 7 9 11 4 1x3  5x7 = 9x11
a) /8 b)m/6 c) /4 d) /36
If a;, a,, as, ... are in A.P., then ap, aq, ar are in A.P. if p,q,r arein
a) A.P. b) G.P. c) H.P. d) None of these
IfY"_,r* =1(n), then X'_,(2r — 1)*is equal to
a) I(2n) — I(n) b) I(2n) — 161(n) c) I(2n) — 8I(n) d) I(2n) — 41(n)
Let T, and S, be the r™ term and sum up to r™ term of a series respectively. If for an odd number
n,S, =nandT, = TZ;l, then T;,, (m being even) is

2 2 m + 1)2 2(m + 1)?
a) b) 2" gt D

1+ m? 1+ m? 2+ (m+1)2? 1+ (m+1)2?
IfH, =142+ -+ thenvalue of Sy = 1+ 2424 -+ 2is
2 n 2 3 50

a) Hsy + 50 b) 100 — Hsg c) 49 + Hsg d) Hso + 100

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 the G.P. is

a)2—+3 b)2++3 c)V3-2 d)3++v2
If x,y,and z are in G.P.,,and x + 3,y + 3,and z + 3 are in H.P,, then
a)y=2 b)y =3 Agy=1 dy=0

Let a, and S be the roots of x2 —x + p = 0 and y and 6 be the root of x2 — 4x + q=0.Ifa,[,and y,§ are

in G.P,, then the integral values of p and q, respectively, are
a) —2,—32 b) —2,3 c) —6,3 d) —6,—32
If the p™, g™, 7™ and s™ terms of an A.P. are in G.P.,thenp — q,q — r,r — s are in
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

a) AP. b) G.P. c) H.P. d) None of these

If the ratio of the sum to n terms of two A.P.’s is (5n + 3): (3n + 4), then the ratio of their 17t terms is
a) 172:99 b) 168:103 c) 175:99 d) 171:103

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

A)p?+q¢*=p?+q?* DbY)pg=p'q ) p?—q*=p'?*—q'? d)None of these
Greatest integer by which 1 + Y32, r X 7! is divisible is
a) Composite number b) 0dd number c) Divisible by 3 d) None of these

After striking the floor, a certain ball redounds (4/5)™ of height from which it has fallen. Then the total
distance that it travels before coming to rest, if it is gently dropped from a height of 120 m is

a) 1260 m b) 600 m c) 1080 m d) None of these
Consider the ten numbers ar, ar?,ar?, ..., ar1%. If their sum is 18 and the sum of their reciprocals is 6 then
the product of these ten numbers, is

a) 81 b) 243 c) 343 d) 324
aj+az++ap
aj+az+-+aqg
a) 41/11 b)7/2 c) 2/7 d)11/41

In a geometric series, the first term is a and common ratio is r. If S;, denotes the sum of the n terms and
U, =X"_, 8, thenrS, + (1 — r)U, equals

2
Let aq, ay, as, ... be terms of an A.P. If = Z—Z, p # q,then ;—6 equals
21

a)o b)n c) na d) nar

If x, y, and z are distinct prime numbers, then

a) x,y, and z may be in A.P. but not in G.P. b) x,y, and z may be in G.P. but not in A.P.
) x,y,and z can neither be in A.P. nor in G.P. d) None of these

f(1+3+5++p)+@A+3+5+--4+qg)=(1+3+5+-4+71) where each set of parentheses
contains the sum of of p + g + r (wherep > 6) is

a) 12 b) 21 c) 45 d) 54
If a4, ay, ....,a, are in H.P,, then

ai az an .

) ) are in

az+az+-+an aitaz+--+an aj+az+-+an—1
a) A.P. b) G.P. c) H.P. d) None of these
Iflog, (5 x 2* + 1),log,(2'™* + 1) and 1 are in A.P., then x equals
a) log, 5 b) 1- log5 c) logs 2 d) None of these

The 15th term of the series 2 + 1 St 1 + +

E b) 2. ) o
a) — — c) —
39 21 23
Let a4, a,, a3, a4 and as be such that a4, a, and a5 are in A.P., a,, a; and a, are in G.P,, and a3, a, and as are
in H.P. Then log, a4, log, a3 and log, as are in

d) None of these

a) G.p. b) A.P. c) H.P. d) None of these
Leta = 111...1 (55 digits), b =1 + 10 + 102 + --- + 10%,c = 1 + 10° + 10%° + 10> + --- + 10°°, then
aJa=b+c b)a = bc c)b=ac d)c=ab

The number of terms common between the series1+ 2+ 4+ 8+ :--to100termsand1+4+ 7 + 10 + ---
to 100 terms is

a)6 b) 4 5 d) None of these
If ae ( ) then VxZ + x + =2 1s always greater than or equal to
a) 2tana b) 1 c) 2 d) sec? a
If ax® + bx? + cx + d is divisible by ax? + ¢, then a, b, ¢, d are in
a) A.P. b) G.P. c) H.P. d) None of these
If the pt", g™, and r™ terms of an A.P. are in G.P., then common ratio of the G.P. is
pr b r q+r d q—r1

a) = - C

) q2 ) p ) p+q ) P—q
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91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

The largest term common to the sequences 1, 11, 21, 31, ... to 100 terms and 31, 36, 41, ... to 100 terms is
a) 381 b) 471 c) 281 d) None of these

The number of terms of an A.P. is even; the sum of the odd terms is 24, and of the even terms is 30, and the
last term exceeds the first by 10/2, then the number of terms in the series is

a)8 b) 4 c)6 d) 10
Let {t,,} be a sequence of integers in G.P. in which t4: t; = 1: 4 and t, + t; = 216. Then t, is
a) 12 b) 14 c) 16 d) None of these
Ifbyiq = ﬁ forn > 1and b; = bs, then Y229 b2001 5 equal to
a) 2001 b) —2001 )0 d) None of these
The rational number which equals the number 2. 357 with recurring decimal is

2355 2379 2355 d) None of these
a) —— b) —— ) =

1001 997 999
If a, b, and c are in G.P. and x, y, respectively, be arithmetric means between a, b and b, c, then the value of
Z+3is
x Y
a)l b) 2 c)1/2 d) None of these

If the sum of the first 2n terms of the A.P. 2, 5, 8, ..., is equal to the sum of the first n terms of A.P. 57, 59, 61,
.., then n equals

a) 10 b) 12 0 11 d) 13

If x,y, and z are p™, g™ and ™ terms respectively of an A.P. and also of a G.P., then x¥ ~?y#~*z*~¥ is equal
to

a) xyz b) 0 a1l d) None of these

In an A.P. of which a is the first term, if the sum of the first p terms is zero, then the sum of the next g

terms is

a(p+q)p a(p+qQ)p a(p +q)q d) None of these
a) ——— b) ——— ) ——

q+1 p+1 p—1

If three positive real numbers a, b, ¢ are in A.P., such that abc = 4, then the minimum value of b is
a) 21/3 b) 22/3 C) 21/2 d) 23/2
The sum of the seriesa — (a + d) + (a + 2d) — (a + 3d) + ---upto (2n + 1) terms is
a) —nd b) a + 2nd c) a+nd d) 2nd

The sum of 20 terms of a series of which every even term is 2 times the term before it, and every odd term
is 3 times the term before it, the first term being unity is

2 3 3

a) (7) (610 -1) b) (5) (610 —1) c) (g) (610 ~1) d) None of these
If the sum of m terms of an A.P. is the same as the sum of its n terms, then the sum of its (m + n) terms is
a) mn b) —mn c) 1/mn d)o
If a, b, and c are in A.P., p,q and r are in H.P. and ap, bq, and cr are in G.P., then g + % is equal to

a ¢ a ¢ b gq b gq
a)C—a b)c+a C)a-i'z da—g
Coefficients of x18 in (1 + x + 2x? + 3x3 + - + 18x'8)? is equal to
a) 995 b) 1005 c) 1235 d) None of these

If a, b, and c are in G.P., then the equations ax? + 2bx + ¢ = 0 and dx? + 2ex + f = 0 have a common root

.. d e .
if —,—,Zare in
a b’ c

a) AP. b) G.P. c) H.P. d) None of these
If a,b,and c are in G.P,, then a + b, 2b, and b + c are in
a) A.P. b) G.P. c) H.P. d) None of these

If in a progression a4, a,, .., etc,, (a, — a,,1) bears a constant ratio with a,- X a, 4, then the terms of the
progression are in
a) A.P. b) G.P. c) H.P. d) None of these
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108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121

122.

T
lim n_
noo Lr=1 1X3X5X7X9X--X (27 +1)

1 3 1
a) — b) — c) —
)3 )2 )2

is equal to

d) None of these

Consider an infinite geometric series with first term a and common ratio r. If its sum is 4 and the second

term is 3/4, then
4 3 3 3 1 1
a)a=7,r=7 b)a=2,r=§ C)azz,r=z d)a=3,r=z

ABC is aright-angled triangle in which 2B = 90° and BC = a. If n points L4, L,, ..., L,, on AB is divided in
n + 1 equals parts and Ly My, L,M,, ..., L,M,, are line segments parallel to BC and M, M, ..., M,, are on AC,
then the sum of the lengths of Ly M;, L, M,, ..., L,M,, is

2) an+1) b) an—1) 9 an d) None of these
2 2 2

Ifa,b and c are in A.P. then a® + ¢3 — 8b3 is equal to

a) 2 abc b) 6 abc c) 4 abc d) None of these

An infinite GP has first term x and sum 5, then

a)x < —10 b)—10<x <0 00<x<10 d)x > 10

If t,, denotes the n™ term of the series 2 + 3 + 6 + 11 + 18 + - then t5 is

a) 492 -1 b) 492 c) 502 +1 d) 492 + 2

The coefficient of x*° in the product (x — 1)(x — 3) =+ (x — 99) is

a) —992 b) 1 c) —2500 d) None of these

Ifa,b,and c arein A.P.and b — a,c — b and a are in G.P., then a: b: c is

a) 1:2:3 b) 1:3:5 c) 2:3:4 d) 1:2:4

The sum of an infinite G.P. is 57 and the sum of their cubes is 9747, then common ratio of the G.P. is

a)1/3 b) 2/3 c)1/6 d) None of these

The maximum sum of the series 20 + 19 g + 18% + s

a) 310 b) 300 c) 320 d) None of these

Let a € (0, 1] satisfies the equation a?°°® —2a + 1 =0and S = 1 + a + a?+... +a?°%’. Sum of all possible
value(s) of S, is

a) 2010 b) 2009 c) 2008 d) 2

The line x + y = 1 meets x-axis at 4 and y-axis at B, P is the mid-point of AB;

P, is the foot of the perpendicular from P to OA:

M, is that of P; from OP; P, is that of M; from OA; M, is that of P, from OP; P; is that of M, from OA; and
SO on.

If P, denotes the n™® foot of the perpendicular on OA: then OP, is

y
B
P
M,
M,
X
ol PP, P, A
n—-1

2) (%) b) (%)” 0) (%)nﬂ d) None of these

2
The sum to 50 terms of the series 1 + 2 (1 + %) +3 (1 + 51—0) + --- is given by

a) 2500 b) 2550 c) 2450 d) None of these
-Iftn=l(n+2)(n+3)forn=1,2,3,..., then =+~ + =+ oo+ —— =
4 t1 tz (3 t2003
4006 4003 4006 4006
a) o— b) — Q) oo d) o—
3006 3007 3008 3009

. 4 7 10 .
Thesumofserlesl+E+§+§+~-~0015
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a) 7/16 b)5/16 c) 105/64 d) 35/16
123. The value of Y)}_o(a + r + ar)(—a)" is equal to

a) (—D*"[(n+ 1)a™*?! —qa] b) (-D*(n + 1)a™*!
n+2)a™*t na®
) (_1)n% d) (—1)”7
124.1f |a| < 1 and |b| < 1, then the sum of the series 1 + (1 +a)b+ (1 +a+ a®)b?> + (1 +a+ a? + a®)b3 +
-+ is
1 b 1
VA—Da=b) ) A= =ab)
1 1

VA=A =ab) VA oa=bna-ab

125.f a,%, c and %, q,% form two arithmetic progressions of the same common difference, then a, g, c are in A.P.
if

1

b

126. Let @, B € R.If @, B? be the roots of quadratic equation x? — px + 1 = 0 and a?, 8 be the roots of quadratic

equation x2 — gx + 8 = 0, then the value of ‘7’ if g be arithmetic mean of p and q is

a) p,b,r arein A.P. b) %, ,%are in AP. ¢) p, b, 7 are in G.P. d) None of these

a) 83 b) 83 9 83 d) 83
2 8 4
127.1f x,y,z are real and 4x? + 9y? + 1622 — 6xy — 12yz — 8zx = 0, then x, y, z are in
a) A.P. b) G.P. c) H.P. d) None of these
128. Letaq, ay, ..., ap bein A.P.and hq, hy, ..., higbein HP.If a; = hy = 2and a5 = h1¢ = 3, then ash; is
a) 2 b) 3 c) 5 d)6
129.1fa,x and b are in A.P,, a,y,and b are in G.P. and a, z, b are in H.P. such that x = 9z and a > 0,b > 0, then
a) |yl =3z b) x = 3|y| c)2y=x+z d) None of these
.3 5 7 .
130. Thiggm to 50 terms of the serl*lseg 2t oz Yt Tieee +20(;s .
a) 02 b) 02 ) =1 d) 'E
131. The harmonic mean of the roots of the equation (5 +v2)x? — (4 + V5)x + 8 + 2V/5=01is
a) 2 b) 4 ) 6 d)8

Multiple Correct Answers Type

132. The consecutive digits of a three digit number are in G.P. If the middle digit be increased by 2, then they
form an A.P. If 792 is subtracted from this, then we get the number constituting of same three digits but in
reverse order. Then number is divisible by

a)7 b) 49 c) 19 d) None of these
133. In the 20t row of the triangle
1
2 3
4 5 6

a) Last term =210 b) First term =191 c) Sum = 4010 d) Sum = 4200

134. If the first and the (2n — 1)t terms of an A.P,, a G.P. and a H.P. are equal and their n*? terms are a, b and ¢
respectively, then
a)a=b=c b)a=b=c cJa+b=b d)ac—b%2=0

135.1f A4, A,: G4, Gy; and Hq, H, are two arithmetic, geometric and harmonic means respectively, between two
quantities a and b then ab is equal to
a) A{H, b) A,H, c) G1G, d) None of these
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136. Let E = < + -+ + - Then,

22 32
a)E <3 b)E > 3/2 c)E>2 dE<?2
137.1f a, b, and c, are in G.P. and x and y, respectively, be arithmetric means between a, b and b, c, then
a c a ¢ c 1 1 2 1 1 2
a)-+t-=2 b)-+-=- )—+t—=-— d-+—-—=—
x y x 'y a x y b X y ac

138. The terms of an infinitely decreasing G.P. in which all the terms are positive, the first term is 4, and the
difference between the third and fifth term is 32/81, then
a)r=1/3 b) r = 2v2/3 €) S =6 d) None of these

139. If the first and the (2n — 1)th term of an AP, GP and HP are positive and equal and their nth terms are
a, b, c respectively, then
a)a=b=c b)a=b=c cJa+c=b d)ac—-b2=0

140. Let T, be the " term of an A.P,, for r = 1,2, 3, ... If for some positive integers m, n, we have T,,, = % and

T, = % then T,,,,, equals

1 1 1
a) — b)— + 1 A1l d) o
mn m
141. ¢ a, b, c are in HP, then the value of( + -— —) ( + ~-— l) is
a b
2 1 b < (3 2 1 )
bc b? c? ca a?
3 2 d) None of these
) ———
b%? ab
142.1fS, =12 — 22 + 32— 42 + 52 — 62 + ---, then
a) S40 = —820 b) S2n > San+z ) Ss; = 1326 d) S2n+1 > San-1
143. 1fx > 1,y > 1,and z > 1 are in G.P., then L , L , and ! are in
1+Inx " 1+Iny 1+Inz
a) A.P. b) H.P. c) G.p. d) None of these
144. If sum of an infinite G.P. p, 1, 1/p, 1/p?, ... is 9/2, then value of p is
a) 2 b) 3/2 c)3 d)9/2
145. i = 2 4 24 1 24
For the series, S = 1 + (1 3 1+2)+ (1 375 1+2+3)+ (1+3+5+7) 1+24+3+4)°+
a) 7thterm is 16 b) 7th term is 18
c) Sum of first 10 terms is % d) Sum of first 10 terms is %
146. 1 1 1 -
NN + NI + NI + --n terms, is equal to
v/ — n
a) 3n+\/§ b) m c) Lessthann d) Less than \/é
147. 1 2 2 2 5,5,3
Ifx* +9y“ + 25z° = xyz(x +y+z),then
111 . 111 .
a) x,y,and zarein HP. b)7,~,-arein AP. c) x,y, z are in G.P. d)=,=,-areinG.P.
v z x'y'z
2
148. consider a sequence {a,} witha; = 2and a,, = % foralln = 3, terms of the sequence being distinct.
n—-2
Given that a, and as are positive integers and as < 162 then the possible values(s) of as can be
a) 162 b) 64 c) 32 d) 2
149. If p, q, and r are in A.P. then which of the following is/are true?
a) p™, g™ and r™ terms of A.P, are in A.P. b) pt, g™ and ™ terms of G.P. are in G.P.
c) p™, g™ and r™ terms of H.P, are in H.P. d) None of these
150.If a, b, c, and d are four unequal positive numbers which are in A.P., then
)1+1>1+1 b) +1<1+1 )1+1> 4 d) 1 1+1
a)—+-—->-—+-— - c)—+- —t—==+-
a d b c d b b ¢ a+d d b ¢
151. If n > 1, the values of the p051t1ve integer m for which n™ + 1 dividesa = 1+ n + n? + --- + n® is/are
a)8 b) 16 c) 32 d) 64

152. If Y r(r + 1)(2r + 3) = an* + bn® + cn? + dn + e, then
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aJa—b=d-c b)e=0

c)ab—2/3,c—1arein AP. d) (b + d)/a is an integer
153. For an increasing A.P. a;,a,, ..., a, if a; + a3 + as = —12 and a,azas = 80, then which of the following
is/are true?
a)a, =-10 b)a, = -1 c) az=—4 d)as = +2
15411+ L =142 then
b—-a b—c a c
a)a,b,andcareinHP. b)a,b,andcareinAP. c)Jb=a+c d)3a=b+c
155. Given that x + y+z=15whena,x,y,z b are in A.P. and i + i + i = gwhen a,x,y,z b arein H.P. Then
a) GM.ofaand b is 3 b) One possible value of a + 2b is 11
c) AM.ofaand b is 6 d) Greatest value of a — b is 8
156.1f 1 4 2x 4 3x% + 4x3 + -+ 00 > 4, then
a) Least value of x is 1/2 b) Greatest value of x is 4/3
c) Least value of is x 2/3 d) Greatest value of x does not exists
157. For a positive integer n,leta(n) = 1 + % + g + i + (2711)—1' Then,
a) a(100) < 100 b) a(100) > 100 c) a(200) < 100 d) a(200) > 100
158. The next term of the G.P. x, x? + 2,and x3 + 10 is
a) E b) 6 )0 d) 54
16
159. If the non-zero numbers x,y, z are in AP and tan™! x,tan™! y,tan™! z are in AP, then
Ax=y=3 b) y? = zx Q) x?=yz d) 22 = xy
160. For a positive integer n, let a(n) = 1 + % + % + %+. . (znl)—1' Then,
a) a(100) < 100 b) a(100) > 100 c) a(200) <100 d) a(200) > 100
161. Let a4, a,, as, ..., a, be in G.P. such that 3a; + 7a, + 3a; — 4a5 = 0. Then common ratio of G.P. can be
a) 2 3 5 1
b) 2 ) 2 d) ~3
162. If the sum of n terms of an A.P.is givenby S,, = a + bn + cn? where a, b, ¢ are independent of n, then
aJa=0 b) Common difference of A.P. must be 2b
¢) Common difference of A.P. must be 2¢ d) First term of AP.isb + ¢
163. The numbers 1, 4, 16 can be three terms (not necessarily consecutive) of
a) No AP b) Only one GP
) Infinite number of APs d) Infinite number of GPs
164 1f g, b, and c are in H.P. then the value of (ac+ab_?:z(cc)lf+bc_ac) is
2) (a+c)(Ba—rc) b)i_i C)i_i a) (a—c)(Ba+c)
4a?c? bc b? bc a? 4a?c?
165.For 0 < ¢p < m/2,if
X =Y ocos?t P,y = Y ,sin? ¢, and z = Yo cos?™ ¢ sin?™ ¢, then
aA)xyz=xz+y
b)xyz=xy+z
Axyz=x+y+z
d)xyz=yz+x
166. 1f p(x) = 1:5;:;:;’;2:12 is a polynomial in x, then n can be
a)5 b) 10 c) 20 d) 17
167. Which of the following can be terms (not necessarily consecutive) of any A.P.
a)1,6,19 b) v2,V50,v98 c) log2,log16,log128  d)2,v3,V7

168. Let S1, S5, ... be squares such that for each n > 1, the length of a side of S, equals the length of a diagonal of
Sn+1- If the length of a side of S is 10 cm, then for which of the following values of n is the area of S, less
than 1 sq. cm?

a)7 b) 8 c)9 d) 10
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169. Let n be an odd integers. If sinn@ = Y'_, b, sin” 6, for every value of 8, then
a)b0=1,b1=3 b)b0=0,b1=n
C)b0=—1,b1=n d)b0=0,b1=n2—3n+3

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 170 to 169. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False
d) Statement 1 is False, Statement 2 is True
170
Statement 1: [fx2 4 9y2 4 25,2 = xyz (175 + 5 + S), then x, y, z are in H.P.
Statement 2: Ifa?+a%+--+a%=0,thena; =a, =az; =--a, =0
171 Leta, b, c be three positive real numbers which are in HP.

Statement1: a+b N c+b -

2a—b 2c—b

Statement 2: [fx > 0, thenx + = > 4.
X

4,

172
Statement 1: If sum fn terms of a series 2n? + 3n + 1, then series is an AP.
Statement 2: Sum of n terms of an AP is always of the form pn? + gn.
173
Statement 1: If |[x — 1|, |x — 3] are first three terms of an AP, then its sixth term is 7< third terms.
Statement 2: a,a + d,a + 2d,...are in AP (d # 0), then sixth term is (a + 5d).
174
Statement 1: [n a G.P. if the (m + n)™ term be p and (m — n)™ term be g, then its m"™ term is ,/pq
Statement 2: T,,,,, T}y, Tin—n are in G.P.
175
Statement 1: Sum of the series 13 — 23 + 33 — 43 + ... + 113 = 378
Statement 2: For any odd integern > 1,n3 —(n —1)3 4+ -+ (=) 113 = %(Zn —1)(n+ 1)?
176

Statement 1: There are infinite geometric progressions for which 27, 8 and 12 are three of its terms
(not necessarily consecutive)
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177

178

179

180

181

182

183

184

185

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Given terms are integers

If 3x + 4y = 5, then the greatest value of x2y3 is 116.

Greatest value occurs when 9x = 8y.

Let pq, pa, ..., P, and x be distinct real number such that
Crzip)x? + 20321 py pre1)x + X0, p? < 0, then pq, Py, ..., Py are in G.P. and when

a?+ai+ai+-+adi=0a,=a,=a3;=-=a,=0
fP2 =P _ ... = pp” , then py, p5, ..., pn, are in G.P.
n—1

P1 D2

Leta,r € R —{0,1,—1} and n be an even number

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

axarxar?-.ar"t = (a?rnHn/2

Product of i*" term from the beginning and from the end in a G.P. is independent of i

The sum of n terms of two arithmetic progressions are in the ratio (7n + 1): (4n + 17),
then the ratio of their nth terms is 7: 4.
IfS, =ax?+bx+c,thenT, =S, — S,,_1

If the arithmetic mean of two numbers is 5/2, geometric mean of the numbers is 2, then
the harmonic mean will be 8/5
For a group of positive numbers (G.M.)? = (A.M.) x (H.M.)

If sum of n terms of a series is 6n% + 3n + 1 then the series is in AP.

Sum of n terms of an AP is always of the form an? + bn.

3,6,12 arein GP,then 9,12, 18 are in HP.

If middle term is added in three consecutive terms of a GP, resultant will be in HP.

The numbers v2,v/3,V5 cannot be the terms of a single A.P. with non-zero common
difference

If p,q,7(p # q) are terms (not necessarily consecutive) of an A.P., then there exists a
rational number k such that (r —q)/(q —p) =k

x = 1111 ---91 times is composite number

91 is composite number
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186

187

188

189

Statement 1: Coefficient of x* in (1 + 2x + 3x2 + --- + 16x15)2 is 560

n

Statement 2: n(n2—1)
Z rnmn =T

r=1

Statement 1: If an infinite G.P. has 2»d term x and its sum is 4, then x belongs to (—8,1)

Statement 2: Sum of an infinite G.P. is finite if for its common ratior, 0 < |r| < 1

Statement1: [etF, (n) =1+ % + g +... +%, then Y7, F,(r) = (n + DF;(n) — n.

Statement2: 17 14+27 143714  4n?
n
14+24+3+...4n
> ()

-1

2
or (1+2+3++..2)>
2 3 n yn

2n
(n+1)

or (1+%+§+...+%)>

Statement 1: 1% + 2% + ...+ 100 is divisible by 10100

Statement 2: a" + b" is divisible by a + b if n is odd

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (4, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

190.

Column-I

(A) IfYn =210, then Y n?is divisible by the
greatest prime number which is greater than

(B) Between 4 and 2916 is inserted odd number
(2n + 1) G.M’s. Then the (n + 1) the G.M. is
divisible by greatest odd integer which is less
than

(C) Ina certain progression, four consecutive
terms are 40, 30, 24, 20. Then the integral part
of the next term of the progression is more
than

D 1 +§+ 512+g + --tooo = %, where H.C.F.
(a,b) = 1,then a — b is less than

CODES:

(p)
(@

()

(s)

16

34

30

Column- II
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A B C D

a) R,s p.q r,s p,q.r,s

b) paqrs r,s p.q r,s

c) p.q r,s p,.q.r.s r,s

d) r,S p,q.1,s r,s p.q

191.
Column-I Column- II
(A) Ifa,b,careinG.P., then (p) AP
log, 10,log, 10,log. 10 are in
(B) f atbe” _btce” _ ctdel wpong b,c,darein (D HP.

a-beX  b-ceX  c—deX
(©) Ifa,b,careinAP;a,x,bareinGP.andb,y,c (r) G.P.
are in G.P., then x2, b?,y? are in

(D) Ifx,y,xareinG.P,a* = bY = c?, then (s) None of these
loga,logb,logc are in
CODES:
A B C D
a) q r p r
b) r p q s
c) S r p q
d) p S r q

Linked Comprehension Type

This section contain(s) 16 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 192 to -192
Directions (Q.No.27 and 28) For first n natural numbers
nn+1)(2n+1)

6
Ifay, a,, as,...a, € AP, then sum of n terms of the sequence

12 4+ 22+...4n? =

1

, .
a;az azas an—10an

n—-1

equals The sum of n terms

ajan’

N L Ir—
of a GP with first term a and common ratio r is given by S,, = % for r # 1 and na for r = 1. The sum of

infinite term of GP is the limiting value ofl:%f whenn — o and —1 < r < 1 where [ is the last term of the

sequence.
On the basis of above information, answer the following questions.

192. The sum of n terms of the series

3 5 7 .
Yo T o T 18
6n n 6n
a) b) ) —— d) None of these
n+1 n+1 n+1)
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Paragraph for Question Nos. 193 to - 193

If A,G and H are respectively arithmetic, geometric and harmonic means between a and b both being unequal

and positive, then

a+b
A= > >a+b=24

2ab

G =+ab = G?=ab,H =
a+b

= G%=AH
On the basis of above information, answer the following question.

. . 4 .
193. If the geometric and harmonic means of two numbers are 16 12 p then the ratio of one number to the

other is
a)l:4 b)2:3 c)1l:2 d2:1

Paragraph for Question Nos. 194 to - 194

Sum of certain consecutive odd positive integers is 572 — 132

194. Number of integers are
a) 40 b) 37 c) 44 d) 51
Paragraph for Question Nos. 195 to - 195

Consider three distinct real numbers a, b, ¢ in a G.P. with a? + b?> + c? = t? and a + b + ¢ = at. Sum of the
common ratio and its reciprocal is denoted by S

195. Complete set of a? is

(L) ol o)w  a(wduee

Paragraph for Question Nos. 196 to - 196

In a G.P., the sum of the first and last term is 66, the product of the second and the last but one is 128 and the
sum of the terms is 126

196. If an increasing G.P. is considered, then the number of terms in G.P. is
a)9 b) 8 c) 12 d) 6

Paragraph for Question Nos. 197 to - 197

Four different integers form an increasing A.P. One of these numbers is equal to the sum of the squares of the
other three numbers. Then
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197. The product of all numbers is
a) —2 b) 1 )0 d) 2

Paragraph for Question Nos. 198 to - 198

Consider the sequence in the form of groups (1), (2, 2), (3, 3, 3), (4,4, 4, 4),(5,5,5,5), ...

198. The 2000t term of the sequence is not divisible by
a)3 b)9 c)7 d) None of these

Paragraph for Question Nos. 199 to - 199

There are two sets 4 and B each of which consists of three numbers in A.P. whose sum is 15 and where D and d

are the common differences such that D —d = 1. Ifg = g, where p and q are the product of the numbers,

respectively, and d > 0 in the two sets

199. Sum of the product of the numbers in set A taken two at a time is
a) 51 b) 71 c) 74 d) 86

Paragraph for Question Nos. 200 to - 200

Let Ay, Ay, As, ..., A, be the arithmetic means between —2 and 1027 and Gy, G, G3, ..., G, be the geometric
means between 1 and 1024. The product of geometric means is 2*> and sum of arithmetic means is 1025 x 171

200. The value of Y.*_; G, is
a) 512 b) 2046 c) 1022 d) None of these

Paragraph for Question Nos. 201 to - 201

Two consecutive numbers from 1, 2, 3, ..., n are removed. The arithmetic mean of the remaining numbers is
105/4

201. The value of n lies in
a) [45, 55] b) [52, 60] c) [41, 49] d) None of these

Paragraph for Question Nos. 202 to - 202

Two arithmetic progressions have the same numbers. The ratio of the last term of the first progression to first
term of the second progression is equal to the ratio of the last term of the second progression to the first term
of the first progression and is equal to 4, the ratio of the sum of the n terms of the first progression to the sum
of the n terms of the second progression is equal to 2

202. The ratio of their common difference is
a) 12 b) 24 c) 26 d)9
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Paragraph for Question Nos. 203 to - 203

The numbers a, b, and c are between 2 and 18, such that

1. Their sum is 25
2. The numbers 2, a, and b are consecutive terms of an A.P.
3. The numbers b, ¢, 18 are consecutive terms of a G.P.

203. The value of abc is
a) 500 b) 450 c) 720 d) None of these

Paragraph for Question Nos. 204 to - 204

Let Ty, T,,Ts, ..., Ty, be the terms of a sequence and let (T, — Ty) = T4, (Ts — Ty) = T3, oo, (T, — Tp—q) = Ty_4
CaseI:

IfT{,T,, ..., Ty_, are in A.P,, then T, is quadratic in ‘n’. If Ty — T,, T, — T3, ..., are in A.P,, then T, is cubicinn
Case II:

IfT{,T,, ..., Ty_1 are not in A.P,, but in G.P,, then T;, = ar™ + b, where r is the common ratio of the G.P.

T,,T;, T3, ...and a,b € R. Again, if T{, T5,...,T,_, are notin G.P.but T, — T{, T3 — T5,..., T,,_, are in G.P., then T},
is of form ar™ 4+ bn + c and r is the common ratio of the G.P. T, — T{,T3 — T, T, — T3, ...and a,b,c € R

204. The sum of 20 terms of the series 3 + 7 + 14 + 24 + 37 + --- is
a) 4010 b) 3860 c) 4240 d) None of these

Integer Answer Type

205. Leta, b, ¢, d be four distinct real numbers in A.P. Then half of the smallest positive value of k satisfying
2a—b)+k(b—-c)’+(c—a)*=2(a—-d)+(b-d)?>+ (c—d)3is

206. Let sum of first three terms of G.P. with real terms is g and their product is —1. If the absolute value of the
sum of their infinite terms is S, then the value of 7S is

207. Let S denote sum of the series % + % + Gi + 7L + --- 00, Then the value of 71 is

23 243 263 275

208. Let§ = y299 (ﬁh/m)EWﬁ/m’ then S equals

209. The 5th and 8t terms of a geometric sequence of real numbers are 7! and 8! respectively. If the sum to first
n terms of the G.P. is 2205, then n equals

210. The coefficient of the quadratic equation ax? + (a + d)x + (a + 2d) = 0 are consecutive terms of a

o : : : : : d .
positively valued, increasing arithmetic sequence. Then the least integral value of " such that the equation

has real solutions is

211. Let ay, a,, as, ... ;9 are in G.P. with a,4; = 25 and 21-22% a; = 625. Then the value ole?;’} al equals

212. If the roots of 10x3 — nx? — 54x — 27 = 0 are in harmonic progression, then ‘n’ equals

213. The terms a4, a,, az form an arithmetic sequence whose sum is 18. The terms a; + 1, a, a; + 2, in that
order, form a geometric sequence. Then the absolute value of the sum of all possible common difference of
the A.P.is

214. The difference between the sum of the first k terms of the series 13 + 23 + 33+. ... +n3 and the sum of the
first k terms of 1 + 2 + 3+. .... +n is 1980. The value of k is

215. Number of positive integral ordered pairs of (a, b) such that 6, a, b are in harmonic progression is

216.Leta, = 16,4, 1, ... be a geometric sequence. Define P, as the product of the first n terms. Then the value of
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217.
218.

219.

220.

221.

222.

2In VP is

If the equation x3 + ax? + bx + 216 = 0 has three real roots in G.P. then b/a has the equal to

Givena, b,c arein AP, b,c,d arein G.P.and ¢,d, e are in H.P.If a = 2 and e = 18, then the sum of all
possible value of ‘¢’ is

Leta + ar; + ar?+...+o and a + ar, + arf+...+o be two infinite series of positive numbers with the
same first term. The sum of the first series is r;, and the sum of the second series is r,. Then the value of
(ry +1p)is

Fora,b,> 0,let5a — b,2a + b,a + 2b be in AP.and (b + 1)?,ab + 1, (a — 1)? are in G.P,, then the value of
(a7t + b His

The first term of an arithmetic progression is 1 and the sum of the first nine terms equal to 369. The first
and the ninth term of a geometric progression coincide with the first and the ninth term of the arithmetic
progression. If the seventh term of the geometric progression is T, then the value of T, /9 is

The value of the )5, % is equal to
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9.SEQUENCES AND SERIES

: ANSWERKEY :

1) b 2) d 3) a 4) c cd
5) C 6) c 7) c 8) c(33) ab 34) Db, 35) ad 36)
9) a 10) ¢ 11) d 12) a a,b,c
13) d 14) b 15) b 16) a|37) bed 38) b 1) a 2) C
17) ¢ 18) b 19) b 20) a 3) d 4) d
21) a 22) b 23) b 24) b|5) a 6) d 7) b 8) a
25) a 26) a 27) d 28) d|9) b 10) a 11) d 12) a
29) a 30) d 31) ¢ 32) «c¢|13) d 14) a 15) a 16) b
33) ¢ 34) d 35) b 36) b|17) a 18) d 19) b 20) a
37) d 38) d 39) b 40) d|1) b 2) a 1) a 2) a
41) c 42) d 43) b 44) a 3) c 4) C
45) d 46) d 47) ¢ 48) b|5) d 6) C 7) d 8) b
49) ¢ 50) b 51) d 52) a|9) C 10) a 11) ¢ 12) d
53) d 54) a 55) ¢ 56) d|13) c 1) 8 2) 4 3) 2
57) ¢ 58) b 59) b 60) a 4) 9
61) ¢ 62) ¢ 63) a 64) a|5) 3 6) 7 7) 1 8) 0
65) b 66) d 67) b 68) b|9) 1 10) 9 11) 7 12) 8
69) b 70) a 71) b 72) b|13) 6 14) O 15) 1 16) 6
73) ¢ 74) d 75) ¢ 76) b|17) 3 18) 6
77) d 78) ¢ 79) a 80) b
81) ¢ 82) d 83) a 84) b
85) b 86) ¢ 87) a 88) d
89) d 90) d 91) b 92) a
93) b 94) ¢ 95) b 96) ¢
97) ¢ 98) ¢ 99) b 100) c
101) c 102) d 103) b 104) b
105) a 106) c 107) c 108) c
109) d 110) c 111) d 112) c
113) d 114) c 115) a 116) b
117) a 118) a 119) b 120) a
121) d 122) d 123) b 124) c
125) b 126) b 127) ¢ 128) d
129) b 130) a 131) b 1)
ab,c 2) a,b,c 3) b,d 4)
a,b,c
5) a,bd 6) a,c 7) a,b,c 8)
b,d
9) C 10) ab,c 11) a,b,c,d 12) b
13) b, 14) a.c 15) ab,c 16)
a,b
17) a,c 18) a,b,c 19) a,c 20)
a,b,c
21) a,b,c,d 22) acd 23) a,c 24)
a,b,d
25) ad 26) ad 27) ad 28)
a,b
29) ad 30) bd 31) acd 32)
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9.SEQUENCES AND SERIES

: HINTS AND SOLUTIONS :

1

(b)

x,y,and z are in G.P. Hence,

y=xr,z=xr?

Also, x, 2y, and 3z are in A.P. Hence,

4y = x + 3z

= 4xr = x + 3xr?

=>3r2—4r+1=0

>@Br-1Dr-1)=0

= 1r =1/3 (r # 1isnot possible as x, y, z are
distinct)

(d)

Zab —Za(l—al)
—na—Zal

=na—2(ai—a+a)2
=na— Z[(ai —a)?>+a?+2a(a; —a)]

=na —Z(ai —a)?— Zaz - ZaZ(ai —a)
= Z a;b; + Z(ai —a)?

= na — na?
—2a(na

...Zbﬁzl_zal

* nb=n-—na
or a+b=1

—na)

=na(l—a) =nab

(@)

1 1 1 1

ErEtetEt
1 1 1 1 1 1 1
(12+2_2+3_2+_ 52 72 )

2

ISR
Ry

o) |
N—— +

% o Vol

(©

Let the 1025t term fall is in the n'" group. Then

142+4+4+4-4+2"1 <1025
<142+4+44--42"

=21 <1026 < 21

=>n=10

=1025% term 210

5

(9

x,y,and z are in G.P. Hence,

¥ =-xz (1)

We have,

a* =bY =c* =1 (say)

= xloga =ylogh = zlogc =logAl

log A logxl _log2

loga’ logb " logc

Putting the values of x, y, and z in (1), we get

log 1\2 _

(log b) ~loga logc
= (logh)? =logalogc
= logpa =log.b

(©)

>x=

log A log A

. 1P +22 433440
TT1+3+454

n terms
_ Ln’
%[2x1+(n—1)2]
_1_ nfm+n® 1. 5
=X —4(n +2n+1) (1)
Now,

Snzi(2n2+22n+n)
1 [n(n+ 1D(2n+1) ><n(n+ 1) +n]
4 6 2

24Bn+3n+1+6n+6+ﬂ

24[2n +9n + 13]

Putting n = 16, we get

16
S16 = 57 [2(256) + 144 + 13]

2
= (669) = 446

()
1 1 1 1
Hi+2 Hyp+3 27 37
H—2 Hyy—3 I_1'1_1
2 Hy 3 Hyg
4+2+d <+--d
_2_ 2 43 3
1 g1 14421
2 2 3 3
S+d 2-d
=2 4
—d ' d
=-1
= —2
d
=2x21-2 [asalso,; =+ 21d]
= 40
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10

11

12

(o)
The sum equals
Which is true forn = 10

(@
We have,

1+1+ 1
4 8 16

Hence,

O_ZIOg\/—(4+8+16+ ) =

1\/%852
=

= (5—1)210gs§

— (5)10g5 4

=4

(9

Here the successive differences are 2, 4, 8, 16,...
which are in G.P.
S=1+4+3+7+15+31+ -+ Ty
S='-1D)+2°-1)+ (23 =1) +--- + (21

n(n+1)(n+2)

=220

1/4 1

“1-1/2 2

log 1
0.275vs2

— 1)

=(Q2+22+234--+2199-100

2100 -1
=2|—)—100

S=

=2101 _ 102
(d)
We have,

2010 =2 %22 +3x 23 +4x 2%+ x 2"
=210 =2x234+3x2*+-+(n—-1)
X 2" +n x 2ntl
Subtracting, we get
—2"t10 =2 % 22 423 + 2% + . 4 2" —n x 20HL

IO VI
=8 +T—TL' 2
=8+ 2n+1 —8—nx 2n+1 — 2n+1 _ (n)2n+1

=210 =2n-2 =2 n=513
(@)

Clearly, xi,—, ..,xiwill be in A.P. Hence,
1 20

X2
1 1 1 1 1 1
X2 X1 X3 X Xr+1 X
= A (say)
Xr — Xr41
L T
XrXr+1
= XpXpyp1 = _Z (xr+1 xr)
19 1 19
= z XrXr+1 = _EZ(xr+1
r=1 r=1
=—=(x0 — X
/1( 20 1)

13

14

15

16

17

Now, — = —+ 191
X20 X1
X —X
2720 _ 492
X1X20
19
= z XpXppq1 = 19%1%59 =19 X 4 =76
r=1
(** x1,2, x50 are in G.P., then x; x5 = 4)
(d)
25+n 50n
A= ,G =5vVn,H =
2 Vn 25+n
As A, G, H are natural numbers, n must be odd

perfect square. Now, H will be a natural number,
if we taken = 225

(b)

2
Tr:(_l)r’”i_""“
P ' 1 1
=D [( —1)!+(r—1)!+ﬁ]

By 1 1 1
=D [( —2)! (r—1)'+(r—1)!+ﬁ]
= 1)T D (- 1)T D
B r—1)' (r—l)' (r—2)!
I (GO G Vi TN (G M G Vi
o (r—1)! r=-1! (r-2)
=V(r)-V(r—-1)

: ZTT=V(n)—V(O)
r=1
_[E=Dr =t .
| on (n—1)!

Therefore the sum of 20 terms is

1 -1 21
5o 71l ~ =20 !
(b)
a? + b?,ab + bc,b? + c? are in G.P.
= (ab + bc)? = (a? + b?)(b? + c?)
= a?b? + b%c? + 2ab?c

= a®b? + a?c? + b?c? + b*

= b*+ a?c? —2ab%c=0
= (b%?—-ac)*=0
= b =ac
= a,b,and c are in G.P.

()
Sy =

1 1 1
[T e e i Rk g
Clearly, S, + s, = T 25;,

(o)

We have,

x+2)"—(x+1"
x+2)—-(x+1)
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18

19

20

21

=(x+2)" T+ (x+2)"%(x+1)
+ (x4 2)"3(x +1)2
+ o (x — 1)71—1
Hence, the required sum is
x+2)"—(x+D"[v x+2)—(x+1)=1]
(b)
If t, be the rt" term of the A.P., then
tr =Sy —Sr1
=ca(r—-1)—-—cr—1)r-2)
=c(r—1Dr—-r+2)=2c(r—1)
We have,
t2+t2 4+t
=4c?(02 +12 +2%2 + -
+(n—1)%)
a2 (n— 1)n6(2n -1

Z
=§c nn—1)(2n-1)

(b)

Sy % [2a + (nx — 1)d]
S Ia+ (- Dd]
_ n[(2a — d) + nxd]

T QRa-d)+xd

s .
For % to be independent of x,

X

2a—d=0 =>2a=d

Now, Sp = §[2a + (p — 1)d] = p?a
(a)

The general term can be given by

Qon+1-—r — Areq
try1 = ,vr=0,1,2,..,n—1
An+1-r + Ar+1

_a;+(@2n—r)d—{a; +rd}

Ca +@n—-r)d +{a, +rd}
(n—r)d

- a; +nd

Therefore, the required sum is

n-1
Sn = z bry1
r=0

T (-nd
- a, +nd

r=0
n+t(n-D+nm—-2)+-+1 p

a, +nd

n(n+ 1)d
2an41

nn+1) a, —ag
= vd=a; — a4
2 An+1
(@)

Let 2C = 90° being greatestand B = 90° — A
The sidesarea —d,aand a + d

22

23

24

25

26

We have (a + d)? = (a — d)? + a?
(using Pythagoras Theorem)
~d4ad—a’=0 2a=4d

Hence the sides are 3d, 4d, 5d

. BC a-d 3d 3
Clearly,smA—E_m_a_E
_B_AC_ a 4d 4
SME 4B T a+d 5d 5
A

at+d
a
C a-d B
(b)

Required G.M. is /—9 X =16 = —12
(b)

w[(F —1f) + (rf =) + o+ (rfye — 185)]

=nn+rn+rs+rn+-+rel (n—n
=Ty —T3 =" =Ty —Tg9 = 1)

=m[l1+2+3 4+ 1]

= 50507 sq.cm

(b)

Given,

ar? =4

s axarxar? xard® xart = a®r'° = (ar?)?
= 45

(@)

Let r be the common ratio of the G.P., a, b, ¢, d.

Then,

b=ar,c=ar?andd = ar?

& (b—¢)?*+ (c—a)? + (d —b)?

= (ar — ar?)? + (ar? — a)? + (ar® — ar)?

=a’r’(1—-r)? +a?@? - 1)? 4+ a?r?(r? — 1)

=a?(r®—-2r3+1)

=a?(1—-13%)2

= (a — ar?3)?

= (a—d)?

(a)

The general term of the given series is
2nt 1+x2"1-1

t, = - = — =

Tol=x? (14—
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27

28

29

30

1 1
= tTL - 1 2n-1 1 xzn
Now,
n
S, = Z £
n=1
1

=[{ e
Tl -x 1-—x2 1—x2 1—x*

1
+{1 — k2"t 1

1
—xzn}]
_ 1 1

T 1-x 1-—2x2"

Therefore, the sum to infinite terms is

711_{1(}0.9” =1~ 1
= 1xTx [« lim, e x2™ = 0,as |x| < 1]
(d)

In(a+c),In(c—a),In(a—2b+c) arein A.P.

Hence,a +c,c —a,a — 2b + c are in G.P.
Therefore,
(c—a)>=(a+c)(a—2b+c)
> (c—a)’=(a+c)®?-2b(a+c)
= 2b(a+c)=(a+c)?—(c—a)?

2ac

=>b=
a+c

Hence, a, b, and c are in H.P.
(d)

2 4 6 8
S=wtmtwtwt o @)

D)

20

=39t 9801
_ 2180

~ 9801
(@)
Seriesisa,a+ 2,a+4,..+a+4n,(a +
4n0.5, a+4n0.52, ...a+4n0.52n—1
The middle term of A.P. and G.P. are equal
= a+2n=(a+4n)(0.5)"
>a2"+2"n=qa+4n
4n —n2nt1
2" —1
= The middle term of entire sequence
4n —n2n*t1
2n—1

>a=

= (a +4n)0.5 = <
(d)

Asaq,a,,as,...,a,_1,a, are in A.P,, hence
d=a;—a;=az3—ay=""=0ap —Ayp1
sind [seca, seca, + seca, secaz + -

+ secay,_qsecay]

2

1 n.2ntt
+ 4n> ==

2" -1

31

32

33

sin(a, —a,) sin(a; —ay)

COS @, CosSa, COSa,CoSds

+ Sin(an — an—l)
COS Ay_1 COS Ay
= (tana, —tana,) + (tanaz —tana,) + -
+ (tana, —tana,_q)
=tana, —tana,

(c)
2b=a+c,c=

2bd

b+d

= 2bd =c(b+d)
=>(a+c)d=c(b+d)[as2b=a+ ]
=ad+cd =bc+cd

= bc =ad

(c)

A a B
'Ll
_L2
"Lu-l

t t t C
b M, M, M,

(AL)? + (LiM)? = (@®> + 1) + {(a — 1)? + 1%}
(ALy)? + (LyM3)? = (a® + 22) + {(a — 2)* + 27}

(ALg—1)?* + (Lg—1Mq_1)?
=a’+(a-1)+{1?+(a—1?}
Therefore, the required sum is
(a—Da?+{12+22+ -+ (a—1?}
+2{12+ 22+ -+ (a — 1%}
(a—1aRa-1)

6
2a—1)

=(a—1a*+3

=a(a—1)(a+

= %(a —1)(4a—-1)
(9

Consider the first product,

R (IR
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34

35

36

37

1
3

1 1 1 e
(1 + 3—2> (1 + 3—4> (1 + ?) ... infinity

3
2
(d)
We have,
n
n:(l_—l/z)zz(l_i)zz_é
1-1/2) 2" 2n-1
. 1 1
“ 575 <To00 = 271 < 1000
= 2"1>1000
=>n—-1>10
>n=>11
Hence, the least value of nis 11
(b)

Degree of x on L.H.S. is
1+2+4+--+128
=14+2+2%2+-+27
B 28 -1
S 2-1
= 255
(b)
4 44 444

S=gtmtm T (D

1 44
:ES—E+E+--- (2)
Subtracting (2) from (1), we get
18 4 40 +400+
19 19 192 193

19

= 10
110
19

= 4/9

= 5 = 38/81

(d)

Let the series be 21, 21r, 2172, ...

21 . s .
Sum = : IS a positive Integer

4

Also 21r is a positive integer

38

39

40

41

5= (21)(21)
21-21r

integer

Also 21r < 21

Hence 21 — 21r may be equalto 1,3,7 or 9

i.e, must be a divisor of (21)(21)

hence 21 —21r =1or3or7or9

21r = 20,18,14 or 12

(d)

We have that

—1<cosx<1

= |cosx| <1

But,x €S =2 x € (0,m1) = |cosx| <1

as 21r € N hence 21 — 21r must be an

14| cos x+cos? x+|cos3 x|+ tooo _ »43
Now, 8 =4
)

= 81/(1—|cosx|) = g2
1 —
1—]cosx|

1
= |cos x| = 5

L1
= =+-

cosx =t -

=>x=mn/3,2n/3

= S ={n/3,2n/3}

(b)

The coefficient of x1° in the polynomial
(x—D(x—2)(x—2%)..(x —2Y)is

220 -1
—(1+2+22+---+219):—1<2_1>

— 1 — 220
(d)
a=5ar’?=a+3d,ar* =a+ 15d

. 512 =5+3d,5r* =5+ 15d

= r*=1+3d

= 257* = 25 + 75d

= (5+ 3d)? = 25 + 75d

= 25 + 30d + 9d? = 25 + 75d

= 9d? —45d =0

=>d=25,0
=>T,=a+3d=5+15=20

(9

Given that

as +as+ag =11
sa+2d+a+4d+a+7d=11

= 3a+13d =11 (1)

Given,

g+ a, =2

=2a+3d+a+d=-2
=>a=-1-2d (2)

Putting value of a from (2) in (1), we get
3(—1-2d)+13d =11 =27d =14 =2d=2
anda = =5
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42

43

44

45

>atagt+a; =7

(d)

a,b, and c are in A.P. Hence,
2b=a+c (1)

a 2 a+2c 2

E-}_b bc ic

a 1 2 .
—,—,—arenot in A.P.
bc ' c’b

bc+b_2bc+ab¢
a 2 2a ¢

Hence, the given numbers are not in H.P. Again,
a2 2a 1

—_———=— —

bcb b?%c  c?

Therefore, the given numbers are not in G.P.
(b)

S=1+2r+3r>+4r3 + -
rS=71+2r%+3r3 +4r* 4+ -

S>A-7r)S=1+r+r2+r3 4.

1
T 1-r
>5S=——=

(1-7)?
: 1
Given, S =9/4 = Esch 9/4
1 +2
>1-r=+-

T3

=>r=1/30or5/3
Hence,r =1/3as0< |r| <1
(a)
S = (1)(2003) + (2)(2002) + (3)(2001) + ---
+(2003)(1)
2003

= Z r(2003 — (r — 1))

r=1
2003

= Z r(2004 — 1)
r=1
2003 2003

= Z 2004r — z r2
r=1 r=1

2004 x 2003 x 2004
= > — 2003 x 4007 x 334

= 2003 x 334 x (6012 — 4007)

= 2003 x 334 x 2005

Hence, x = 2005

(d)

(12—t +%2-t))++(n%-t,)

= Lamz-1
—3nn
=12 +4+2243% 4+ +n?
1
—{t; + ¢, +--~+tn}=§n(n2—1)

nn+1)2n+1)
= c —

1
Sy = §n(n2 -1

46

47

48

49

nn+1)
> Sp=———[2n+1-2(n-1)]
_n(n+1)
=—
_n(n+1)
=—

[2n+ 1 —2n + 2]

nn—1)
>S5, , =—"
n-1 2
=>T,=S,—S,-1=n
(d)
a,b,and c,d are in A.P. Therefore, d, ¢, b and a are
also in A.P. Hence,

d < b 2_arealso in A.P
abcd’ abcd’ abecd’ abcd o
1 1 1

1 .
—, —,—,—arein A.P.
abc’ abd’ acd’ bcd

= abc, abd, acd, bcd are in H.P.

(c)

Let S, = cn?, then

Spoy=c(n—1)2=cn?+c—2cn
T.=2cn—c (~T,=S,—5-1)

T2 = (2cn — ¢)? = 4c?n? 4+ ¢? — 4c®n

~ Sum = Z T?

_ 4c’.n(n+1)(2n+1) e

c nc
—2c*n(n+1)
_2c¢’n(n+1)(@2n + 1) + 3nc? — 6c’n(n + 1)
B 3
_nc*(4n* +6n+2+ 3 —6n—6)
B 3
_nc*(4n® - 1)
B 3
(b)
3n
S3n = —=[2a+ (3n — 1)d]

2

w1 = ——[2a+ (= 2)d]

= S3p—Spo1 = %[2a(3n —n+1)]
+§[3n(3n - 1D)-n-1)n-2)]
= %[Za(Zn + 1) + d(8n? — 2)]
=a(2n+ 1) +d(4n?-1)
=(2n+ Dfa+ (2n—1)d]
Son = Soan-1=Topn=a+ (2n—-1)d

S3n - Sn—l
= —52n =S, =2n+1)
Given,
San =51 oy Lo e
SZn - SZn—l
(c)
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50

51

52

Spp = —— = 162
T 1-r
a(l—rm")
S, =——=160
n 1-7
Dividing,
160 80
1-1"=—c=—
162 81
1 80 n
= —_——_—=
81
1 1\"
=>7rt 57 OF (;) =81
Now, it is given that 1/r is an integer and n is also
an integer

Hence, the relation (1) implies that 1/r = 3,9 or
8lsothatn=42o0r1

wa= 162(1—%) or 162(1—§)or

1
162 (1 _ a)
= 108 or 144 or 160
(b)

Let the sides of the triangle be a/2, a and ar, with
a > 0andr > 1. Let a be the smallest angle, so
that the largest angle is 2. Then a is opposite to
the side a/r, and 2« is positive to the side ar.
Applying sine rule, we get

a/r ar
sina  sin2a

sin 2« )

- =T

sin a
= 2cosa =12
=>1r2<?2
>r< \/E
Hence, 1 <r < V2
(d)

x,2x + 2,3x + 3 are in G.P. Hence,

(2x +2)> =x(3x +3)

= 4x% +8x+4=3x%+3x

=>x>+5x+4=0

>x=-1-4

So, the G.P. is —4,—6,—9, ... (considering x = —4,
as forx = —1,2x + 2 = 0). Hence, the fourth term
is—9x15=-135

(@)

Let,

S=i—2-3i+4+5i+--+100i°

=i+ 2i% + 3i3 + 4i* + 55 + .-+ 100410

= (S =%+ 2i3 + 3i* 4+ -+ + 99100 + 10011

=>S—iS=[li+i*+3+i*+ -+
—100i101
i(it%0 -1
=>S(1-i)= %— 100 101

= —100i11

53

54

55

56

_ —100i

=S5 = ﬁ = —50l(1 + l) = —50(1, - 1)
= 50(1 — i)

(d)

fx)=2x+1

= f(2x) =22x)+1=4x+ 1land f(4x) =
2(4x)+1=8x+1
Now, f(x), f(2x), f(4x) are in G.P. Hence,
(4x+1)?2=2x+1)(B8x + 1)
=>2x=0
Hence, f(x), f(2x), and f (4x) is equal to 1 which
contradicts the given condition. Hence no such x
exists
(a)
Let a be the first term and r be the common ratio
of the given G.P. Then,

100
azZaZn: a=a;+a,+ -+ az

n=1
=ar+ard+-+art®”
=ar(L+7r2+rt+..+7r19%)

100
B = ZaZn—l = B=a;+az+ -+ a9

n=1
=a+ar?+--+ar®®
=a(l+7r?+--+7r%)
Clearly, a/f =1
(@
Suppose the work is completed in n days when
the workers stopped working. Since four workers
stopped working every day except the first day.
Therefore, the total number of workers who
worked all the n days is the sum of n terms of an
A.P. with first term 150 and common difference
—4i.e,
g[z X 150 + (n — 1) X —4] = n(152 — 2n)
Had the workers not stopped working, then the
work would have finished in (n — 8) days with
150 workers working on each day. Therefore, the
total number of workers who would have worked
all the n days is 150(n — 8)
~ n(152 — 2n) = 150(n — 8)
>n2—n-600=0
>n—-25(n+24)=0

=>n=25
Thus, the work is completed in 25 days
(d)

Let P = 0.cababab ...

= 10P = c.ababab ... (1)
and 1000P = cab.ababab ...
990P =cab — ¢

(2)
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57

58

59

60

61

__100c+10a+b—-c _ 99c+10a+b

or P
990 990
(<)
Let,
1 3 7 15
S—E+Z+§+E+---nterms

~(1-3)+ (1-3)+ (1-3)
+(1—i) +...n terms

16
=({1+1+1+--ntimes)

11 1 1 1
—(—+—+—+—+---+—>

2T TP 2
;(1-5)

=n- —|=n—-1+27"
1__
2
(b)
Given,
2F(n)+1

2

=>Fn+1)—-Fn)=1/2

Hence, the given series is an A.P. with common

difference 1/2 and first term being 2. F(101) is

101st term of A.P. given by 2 + (101 — 1)(1/2) =

52

(b)

(1 —p)(1 + 3x + 9x2? + 27x3 + 81x* + 243x>)

=1-p°

= 1+ 3x + 9x? + 27x3 + 81x* + 243x°

1—p®

1-p
= 1+ 3x + 9x? + 27x3 + 81x* + 243x°
=1+p+p*>+p3+p*+p°
Comparing, we getp = 3x orp/x =3
(a)
Let the numbers be a, ar, ar?. Then,
a+ar+ar? =14 (given) (1)
Now,a + 1,ar + 1,ar? — 1 are in A.P.
>2(ar+1D)=a+1+ar?>-1
> 2ar+2=a+ar? (2)
From (1) and (2),
2ar+2 =14 —ar
= 3ar =12
sar=4 (3)
From (1),
a+4+4r =14
>a+4r=10 (4)
From (3) and (4),

16
a+7=10=>a=2,8

Hence, the smallest number is 2

)

62

63

64

65

66

67

Let ‘A’ be first term and ‘r’ be the common ratio
We have,

a = ArP*ta-1 p = Ayp-a-1

= ab = A? x r?P~2

= Vab = ArP™! = pMterm

()

Let aq, a,, and a3 be first three consecutive terms
of G.P. with common ratio r. Then,

a, = a;7 and az = a,r?

Now, a3 > 4a, — 3a4

= a;r? > 4a,17 — 3a,

=712 >4r -3

=>1r2—4r+3>0

> -1Dr—-3)>0

>r<lorr>3

(a)
We have,
n_(l 1>+<1 1)+<1 1)+
4 3 5 7 9 11
-2 + 2 + 2 +
T 1x3 5x7 9x1
1 N 1 N 1 N i
= ver = —
1x3 5x7 9x11 8
(a)

If p,q,r are in A.P., then in an A.P. or G.P. or an
H.P. aq,ay, as, ... etc, the terms a,, ay, a, are in

A.P., G.P. or H.P,, respectively

(b)

I2n) =1*+2*+3*+ .-+ 2n— D* + (2n)*

=[(1*+3*+5%+ -+ (2n— 1]
+2%(1*+2* + 3%+ 4% +--n?)

= Z(Zr —1)* +16 x I(n)
r=1

n
> Z(Zr —1)* = 1(2n) — 161(n)
r=1
(d)
Sy =S, =2
=T, + Ty =2
1
AlSO, Ty + Tyg = (25 + 1) Ty = 2
2 2n?

=>Th_ 1= =
n-1 1_|_i 1+ n2
nZ
_ 2(m+1)32
50, Trm = 1+(m+1)2
(b)
3 5 99
Sp=l+o+5++o5

e e- e o)
=100 — Hs,
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68

69

70

71

(b)

Let the three numbers be a/r, a, ar. As the
numbers form an increasing G.P.,,sor > 1.1Itis
given that a/r, 2a, ar are in A.P.

Hence,

a
4a = —+ ar
r

>1r2—4r+1=0

:r=Zi\/§
=2++3 [vr>1]
(b)

x,y,z are in G.P. Hence,
y =Xz
Now, x + 3,y + 3,z + 3 are in H.P. Hence,
_ 2(x+3)(z+3)
S (x+3)+(z+3)
_ 2[xz+3(x+2z)+9]
T [(x+2)+6]
2[y2+3(x+2)+9]
[x +z+ 6]
Obviously, y = 3 satisfies it
(a)
a, B are the roots of x2 — x + p = 0. Hence,
a+p=1
af =p
v, 8 are the roots of x2 — 4xd + q = 0. Hence,
~y+dd=4 (3)
a,B,y,6areinG.P.Leta = a,f = ar,y = ar?,§ =
ar3, Substituting these values in Egs. (1), (2), (3)
and (4), we get

a+ar=1 (5)
a’r=p (6)
ar? +ard3=4 (7)
a’rS=q (8)
Dividing (7) by (5), we get
ar’(1+7r) 4 5
W:I: re=4 =>r=2,-2
1 1 1 1
®=a=yr =17 T3 !

As p is an integer (given), r is also an integer (2 or
—2). Therefore, from (6),a # 1/3. Hence,a = —1
andr = -2

ap=(-1*x(-2)=-2
qg=(-1)?2?x(-2)5>=-32

(b)

Given that

a+(p—-1d=4

a+(q—1)d=AR

a+ (r—1)d = AR?

a+ (s—1)d = AR3

72

73

74

75

Where R is common ratio of G.P. Now,

_A—-AR _R(A—AR)
_R? (A—AR)
r—s= 7
Clearly,p —q,q —r,r — s are in G.P.
(b)

;Qa+(n-Dd)  5n43
Z(2a' + (n—1)d") 3n+4
(2a+ (2n — 2)d)
(2a' + (2n — 2)d")

_5@n-1)+3 1 by 2
= 3n—1) +4 (replace n by 2n

(a+(n—1)d) 10n—-2
(a@+(n-1)d) 6n+1
(a+ (17 -1)d) 168
(@ +(17-1d) 103

(c)
2b=a+c
a,p,b,q,carein A.P. Hence,

__ b+c

2
Again, a,p’, b,q', and c are in G.P. Hence,

p' =+ab and q’ = Vbc
_(a—c)(a+c+2b)

p =‘12Lbandq

2 2
=>p - —q° = 4
=(a—c)b

=ab — bc

=p2 —q"”

(d)
rxrl=r+1-1)xr!
=r+D!-r!
=V@r)-V(r-1)

30
= r(r) =V(31) -V (0)

30
=1 +Zr(r!) = 31!
r=1

Which is divisible by 31 consecutive integers
which is a prime number

(©
Initially the ball falls from a height of 120 m. After
striking the floor, it rebounds and goes to a height

ofg X (120) m. Now, if falls from a height of

% X (120) m and after rebounding goes to a height

ofg (g (120)) m. This process is continued till the

ball comes to rest
Hence, the total distance travelled is
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76

77

78

79

120 + 2 i(120) + (f)z (120) + -+ oo
5 5

2120

=120+ 2 [>—7-| =1080m

r-1
From (1) and (2),
= a?rtlt =3

Now P = a7 = (a?r!!)> = 3% =243
(d)

Given, a4, a,, as, ... are terms of A.P.

S ataytra, p?

Tatay+ora; g2
;e + (p-Ddl p2
2

= q
J[2a1+(g—-1d] ¢
2a+(p—1d p
20, +(q—Dd q
= [2a; + (p — Ddlq = [2a, + (¢ — Dd]p
= 2a;(q —p) =d[(g — Dp — (p — Dq]
= 2a,(q —p) =d[(q —p)

= 2a,=d
ag _a;+5d  a;+10a; 11
“ay,, a;+20d a; +40a, 41
(©
a(r™—1)
Sn =TT
na(r”—l) a < n
:Unzz r—1 =r—1z(r -
n=1 n=1
a
ﬁUn=r_1{r+r2+~--+rn—n}

_a r(r™—1)
_r—l{ r—1 —n}

ar(r™ —1)
-1

=>r-1DU,=rS,—an

=>1r5,+(1—-r)U, =an

=>r-1DU, = an

(a)
x,y,zare in G.P.
oy =xz

© x is factor of y (not possible)
Takingx = 3,y =5,z = 7, we have x,y,z are in

80

81

82

A.P. Thus x, y, z may be in A.P. but not in G.P.
(b)
Weknowthat 1+ 3 + 5+ -+ (2k — 1) = k2.
Thus, the given equation can be written as
p+1\% /q+1)\° r+1\2

( 2 ) +( 2 ) =( 2 )
>(@+D*+(@+1)?%=(+1)?
Asp>6,p+1>7 wemaytakep+1=8,q+
1=6r+1=10

Hence,p+q+1r =21

(9

a4, ay, ..., a, are in H.P.

1 1 1 .
—,—,..,—arein A.P.
a; az an

a, +a,+az+--+a,

)

aq
a1+a2+a3+"'+an

a, ’
ai+az+az+-+a .
...’M are in A.P.
an
a2+a3+"’+an
= 1+ ,
a;

+a1+a3+"'+an

)

a,

aj+az+-+an_1

1+ . are in A.P.

a2+a3+"'+an

)

a,
a1+a3 +"'+an

)’

a,

a1+a2+"'+an_1 .
e arein A.P
an

a
a; + as + -+ an’
a;

a1 + a3 + "'+ an,
an .
are in H. P.

‘a;tay+ o ang

(d)
The given numbers are in A.P. Therefore,
2log,(21™ +1) =log,(5x 2+ 1)+ 1

2
= 2log,2 (2—x+ 1) =log,(5 X 2* + 1) + log, 2
2 2 x
= Elogz (2—x+ 1) =log,(5x2*¥+1)2
2
= log, (2_" + 1) = log, (10 x 2* + 2)

2
:2—x+1=10><2x+2

:>§+1:10y+2,where2x:y
=10y’ +y—-2=0
=>GBy-2)2y+1)=0
=> y=2/50ry=-1/2
= 2¥=2/50r2*=-1/2
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83

84

85

86

87

= x =log,(2/5)
= x =log, 2 —log, 5

=>x=1-log,5

()

Reciprocals of the terms of the series are 2/5,
13/20,9/10, 23/20, ... or 8/20, 13/20, 18/20,
23/20, ... Its n™® term is

8+(n—-1)5 5n+3

[+ 2% cannot be negative]

20 20
Therefore, the 15t term is n_10
78 39
(b)
We have,

a,, a,, as are inAP.=> 2a2 = aq + as (1)
a,,as, aq are in G.P. = a2 = aa, (2)

. 2aza
as, a4, as are in HP.= a, = —= (3)
aztas
. ait+a 2aszas .
Putting a, = == and a, = ——in (2), we get
asz+as

,  @1taz  2azas

as =
2 as + as

= a3 = a,as
Hence, a4, a3, and a5 are in G.P. So, log, a;,log, as
and log, as are in A.P.

(b)

a=1+10+10% + ---+ 10%*

1055 -1 1055 -1 105—1

= T0-1 " 105-1  To—1 ¢
()

For GP, t, =2" 1 forAP.T,, =1+ (m—1)3 =
3m—-2

They are common if 2"~1 = 3m — 2. For G.P. 100tk
term is 2°. For AP. 100% term is 1+
(100 — 1)3 = 298. Now we must choose value of
m such that 3m —2 is of type 2" !. Hence,
3m—2=1,2,4,8,16,32,64,128,256 for which
m=1,4/3,2,10/3, 6,34/2,22,130/3, 86. Hence,
possible values of m are 1, 2, 6, 22, 86. Hence,
there are five common terms

(@)
Here,a € (OE) = tana is (+ve)

[as, we know if

a,b>0= "= > Vab ie, AM > GM]
> tan?a
Vx X+ =
2

tan? «

> [+ x%2 + x.———[using AM > GM
Nt :

2

>JxZ2+x+ >2tana

x%+x

88

89

90

91

(d)

Since ax3® + bx? + cx + d is divisible by ax? + c,
therefore, when ax3® + bx? + cx + d is divided by
ax? + c the remainder should be zero. Now when
ax® + bx? + cx + d is divided by ax? + c, then
the remainder is (bc/a) — d

. ——d =
a

= bc =ad
b d

= —=—
a ¢

Hence, from this, a, b, ¢, d are not necessarily in
G.P.

(d)

pt™, g™, ™ terms of A.P. are

a+(p—-1Dd=x (1)

a+(q—1)d=xR (2)

a+ (r—1)d = xR? (3)

Where R is common ratio of G.P.

Subtracting (2) from (3) and (1) from (2) and
then dividing the former by the later, we have
q—71 xR*—xR _

p—q xR—x
(d)
100th term of 1,11, 21,31, ...is 1 + (100 — 1)10 =
991
100th term of 31, 36, 41, 46, ...is 31 +
(100 — 1)5 =526
Let the largest common term be 526. Then,
526 =31+ (n—-1)10
=>n=>505
But n is an integer; hence n = 50. Hence, the
largest common term in 31 + (50 — 1)10 = 521
(b)
Let the series have 2n terms and the series is
a,a+d,a+2d,..,a+(2n—-1)d
According to the given conditions, we have
[a+ (a+2d)+ (a+4d)+ -+ (a+ (2n — 2)d)]
=24

n
= E[Za + (n—1)2d] = 24
>nfla+(n—-1)d]=24 (1)
Also,[(a+d)+ (a+3d)+ -+ (a+
2n—1d=30
:%[Z(a +d) + (n—1)2d] = 30
>nlla+d)+(n—1d] =30 (2)
Also, the last term exceeds the first by 21/2.
Therefore,
a+(2n—-1)d—a=21/2
=>(2n—-1)d=21/2 (3)
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92

93

94

95

Now, subtracting (1) from (2),

nd=6 (4

Dividing (3) by (4), we get

2n—1_ 21

n 12

=>n=4

(@)

ty2 1 ar® 1

—_——_— D — == D T2=4:r=i2
te 4 ar® 4

Also, t; +t5 = 216

= ar + ar* = 216

= a+ 8a =108

= a =12 (wherer = 2)

(b)
b = 1
27 1-b,
1 1 1-by bi—1
b3= = 1 = =
1-b, 1- —by by

1-by
by=b; = b?—b;+1=0

2 1 2
= b, =—-worw =>b2=1+—w=—a) or w
2001 2001

z b72-001 — Z (_w)2001
r=1

r=1
2001

=_21
r=1

= —-2001
(<)
2.357 = 2 + 0.357 + 0.000357 + -+ o
357 357
+1_03 1_06+
357

103
1
-1
10

357 2355
T999 ~ 999
Alternative solution:
Let,

x = 2.357
= 1000x = 2357.357

On subtracting, we get
2355

999

=2+

999x = 2355 = x =

(b)
Given, b?> = acand x = a;—b,y = %. Therefore,

a ¢ 2a 4 2c
x y a+b b+c
_ 2a(b +c) + 2c(a+ b)

(a+b)(b+c)

96

97

98

99

2ac + ab + bc

ab + ac + b% + bc
2ac + ab + bc

=2 2ac +ab + bc
=2

()

Given,
2+5+8+...2n
terms

terms =57459+4+61+...n

2n
:7[4(271—1)3] =
>6n+1=n+56

NS

[114 + (n — 1)2]

= 5n =155
>n=11
(o)

Given that x,y, and z are p™, g™ and " terms of
an A.P.

. x=A+(p-1)D

y=A+(@q@—-1)D

z=A+(@r-1)D

>x—-y={@-q)D

y—z=(q—-1)D

z—x=(r—-p)D

Where A is the first term and D is the common
difference. Also x, y, z are the p™, ¢ and r®
terms of a G.P.
~x=aRPl,y=aR971,z=aR"!

o oxX—Z yz—x ZX=Y

— (aRp—l)y—z (aRq—l)z—x(aRr—l)x—y

_ gy-ztz-xtx-y Rp-D(r-2)+(q-1)(z-0)+(r-1)(x-)
= AR~ (q-7)D+(q-1)(r-p)D+(r-1)(p—q)D
=AR° =1

(c)

Given, S, = 0. Therefore,

Pl2a+(p—-1d] =0 :>d=;—f‘11 (1)

Sum of next q terms is sum of an A.P. whose first
term will be
Tpy1=a+pd

" S= %[Z(a +pd) + (q — 1)d]

=2pa+@-1nd+@+aa
2a

p—1

= —a 284 [Using (1)]

(b)

Since a, b, ¢ are in A.P., therefore, b — a = d and

q
=50 @+

¢ — b = d, where d is the common difference of
the A.P.
~a=b—dandc=b+d
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100

101

102

103

Now, abc = 4
= (b—d)bb+d)=4

= b(b? — d?) = 4

But, b(b? —d?) < b x b?

= b(b? — d?) < b3

=>4 <b?

= b3 >4

= b > 223

Hence, the minimum value of b is 22/3
(o)

S=la—(a+d)]+[(a+2d) — (a+3d)] + -+

[(a+ (2n—2)d)] —a+ (2n—1)d] + (a + 2nd)

=[(-d) + (—d) + --- + ntimes] + a + 2nd

=-—nd+a+2nd

=a+nd

(<)

The series is

1+2+2%x3+22x3+22x3%2+23x3%2+

to 20 terms

=(1+2x%x3+22x3%2+--to10terms)

+(2+22x3+23x3%+--t010 terms)
1(210310 _ 1) 2(210310 _ 1)

S 6-1 6—1

Q-
(d)

Let a be the first term and d be the common
difference of the given A.P. Then,

m
Sm=3S, = 7[2a+(m—1)d]

n
= E[Za + (n—1)d]

=>2am—-n)+{m(m—-1)—n(n—1)}d =0
=>2am—-n)+{(m?-n?)—(m-n)}d=0
>m-n)[2a+(m+n—-1)d] =0

>2a+(mMm+n—-1)d=0 [*vm—-—n=#0]
m+n[

(1)

Now, Sppan = 2a+(m+n—1)d]—T><

0 =0 [Using (1)]
(b)

2 2
+r

p.r_p

r

r _(p+r)?—2pr
p pr pr
419_ —2pr [*Pp.grareinH.P.

—_a 2pr
pr S g =

pt+r
4p?
ac
—2 [+ ap,bq,crareinA.P.
= b%q? = acpr]

_(a+c)

e —2 [a,b,c,arein A.P.= 2b = a + c]

a Cc
= —4 -
Cc a

104 (b)

105

106

107

108

Coefficient of x*8in (1 + x + 2x% + 3x3 + - +

18x182

=Coefficient of x*®in (1 + x + 2x% + 3x3 + - +

18v18x1+x+2x2+3x3+...+18x18

=1x18+1x17+2x16+--+17%x1+ 18
X1

—36+Zr(18—r)

—36+18Zr—2

= 1005

(a)

For first equation D = 4b?
a,b,careinG.P.)

—4ac = 0 (as given

. . b
= equation has equal roots which are equal to - "

each
Thus it should also be the root of the second
equation

Thus,d(‘) +2¢(2)+f=0

:>db2 Zbe+ =0
a? a f=

ac _obe 2 =
=>da2 2a+f—0(asb =ac)

(c)
Leta =1,b = 2,c = 4 Then,
a+b=3,2b=4b+c=6

11 Lo11 1
> == — — —_—— J—
4 3 12T 1T 12

Hence,a + b, 2b,b + c are in H.P.
(c)

ar—a
LT = k (constant)
Ar Ar+1

1 .
= —,—,..,—arein AP.
a; az an

= a4, a,, as, ..., are in H.P.

()
T(r) =

r

1X3X5x%:--
2r+1-—-1

T2(1x3x5-(2r + 1)
1 1

_§(1x3><5---

X(2r+1)

2r-1)
1

T 1X3X5-

(2r + 1))
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109

110

111

112

V() =V —-1)]

T(r) = ——(V(n) = V(0)

1
2
3

r=1

1 1
:§<1_1x3><5x---x(2n+1))
= i‘l?or=11x3x5x7x9x---x(2r+1)

1 1 1
:%‘lﬂoi(l_msxsx---x@nﬂ))ZE

(d)
Sum is 4 and second term is %4. It is given that first

term is a and common ratio is . Hence,

—4andar—3/4 Sr=—
1-1 4a

Therefore,
A 4q?
= = =
_3 4a — 3
4a

=>a’—4a+3=0
=2(@-1)@-3)=0
=>a=1or3
Whena =1,r =3/4andwhena =3,r =1/4
(c)
A
LM
L M,
Ly
L, M,
B C
AL, _L1M1
AB  BC
1 LM,
= =
n+1 a
$L1M1 -
AL, LM,
AB ~ BC
2 L, M, M
= = = = —
n+1 a 272 T 41
Hence, the required sum is
a 4 2a 4 3a +
n+1 n+1 n+1
_a n(n+1) an
Tn+1 2 2
(d)
2b=a+c
=>8b3=(a+c)®=a+c3+3aca+c)
= 8b3 = a3 + ¢3 + 3ac(2b)

n+1

, etc

N na
n+1

= a3+ 3 —-8h3 = —6abc
(0)
Since, S, = X =5 >r= Sx;x [thus

113

114

115

116

117

Ir| < 1]
=>—1<5‘T"<1 > 0<x<10
(d)

2+3+6+11+18+4 -
=(0%+2)+(1%+2)+(%+2)
+(3%24+2)+ -

Hence, tso = 49% + 2

()

Here, number of factors is 50. Therefore, the

coefficient of x*°

50
~1-3=5-=99 = ——(1+99) = ~2500

(@)
We have,
2b=a+c
(c—=b)?>=(b-a)a
s>b-a)Y=0(G-aa[2b=a+c >b—a
=c—b]
= b =2a
= ¢ = 3a [Using2b = a + c]
>ab:c=1:2:3
(b)
Let a be the first term and r the common ratio of
the G.P. Then, the sum is given by
a
= 57 (1)
Sum of the cubes is 9747. Hence,
a® +a3r3 +a3r® + .- = 9747
a3
—3 = 9747 (2)
Dividing the cube of (1) by (2), we get

@ (1-r3) (57)3

(1—1)3 a® 9747
1—73

= —(1 =) =19
1+7r+712

= —(1 — )2 =19

= 1872 —-39r+18=0

> @Br—-2)(r—9)=0
=>r=2/3orr=3/2

=2/3 [+ r+3/2,because 0 < |r| < 1 foran
infinite G.P.]

(a)

n'™ term of the series is 20 + (n — 1)(—2/3)
For the sum to be maximum,

nt term > 0

= 20+(n—1)(—§>20

=>n <31
Thus, the sum of 31 terms is maximum and is

Page|33



118

119

120

121

122

31[40+30><< 2)]—310
2 3/1

(@)
Leta = 1, then §; = 2008

2008_
Ifa # 1thenS =2 &
a-1
But a?%%® = 2q — 1, therefore, S, = z(aa_—11) =2

~ §=5,+5, =2010

(b)

We have,

(OMn—l)z = (OPn)Z + (PnMn—l)z

= 2(0P)?

= 2a? (say)

Also,

(0Py—1)? = (OMy_1)? + (Pp—1My_4)?

1
= a%_l = 2&,21 + —0(721_1

2
1

= an Ean_l

1 1 1
:>0Pn=an—§an_1 =2—2an_1 :Z_n

1 n

-(3)

(@)

Let1 + 1/50 = x. Let S be the sum of 50 terms of
the given series. Then,

S=1+2x+3x?+4x3 + --- + 49x*® + 50x*°
¢y

xS = x + 2x% + 3x3 + -+ + 49x*° + 50x°°

(2)

1—x)S=1+x+x%+x3++x* —50x°°
[Subtracting (2) from (1)]

_ xSO
=S5(1—-x)= — 50x°0
= S(—-1/50) = —50(1 — x59) — 50x™
1
—S$ =050
~ 350
= S = 2500
(d)
_ 1
Lett, = 4(n+2)(n+3)’ hen,
1 1 1 1
— = — 4+
ty, t t3 t2003
= 4[ 1 + 1 + 1 +. 4 ! ]
T I3x4  4x5 5x6 2005 x 2006
4 1 1
~ 13 2006
y 2003 4006
3(2006) 3009
(d)
Let,

123

124

125

126

S=14o4 L4y
= -4 —4+ — - 00
5 52 53
Then,
15_1+4+7+
5 5 52 53
:>S(1 1)—1+3[1+1+1+ ]
5/ 5 52 53
45 1+3x% 1/5 3_7
e = = _——= -
1-(1/5) 4 4
:>S—35
" 16
(b)

T, =r(—a)" + (r + Da(—-a)"
=r(—a)"— (r+ D(—a)"!

=Vr — V41 (s2Y)

So,

n n
z T. = Z(Ur - 177"+1)
r=0 r

=0
= Vo~ Un41
=—-(n+1D(—a)"*?
()
We have,
1+(1+ab+A+a+a?®)b?

+(1+a+a?+a®)b3+ -

=Z:(1+a+a2+---+a"‘1)b”‘1
n=1

> (1 —at
_ n-1
_2<1—a>b

n=1

® bn—l ® anbn—l
221—a_z 1-a

n=1 n=1

1 = a =
— bn—l_ Z n-1
1—az T—a 2@

n=1 n=1
1
=1_a[1+b+b2+ o] ———[1+ab
+ (ab)? + -+ 0]

_ 1 y 1 a
" 1-a " 1-b (1—-a)(1—ab)
_ 1
“ (1—-ab)(1-b)
(b)
Since a, g and c are in A.P,, so
2q=a+c
:>1+1_2

p r b
:l,l,lareinA.P.

p b'r
(b)

For the equation x2 — px + 1 = 0,
The product of roots, aff? = 1
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127

128

129

130

And for the equation x2 — qx + 8 = 0,

The product of roots a?f = 8

Hence, (af?)(a?p) = 8

= a3p3=8 > af =2

~ Fromaf? = 1, we have = %and froma? - f =
8, we havea = 4

b
Hence, from sum of roots = — — we have

p=a+ﬁ2:4+i=14—7andq:a2+ﬁ=16+

1_33
2 2
g is arithmetic mean of p and g
. r _ptq
8 2
17 33
:r=4(p+q)=4(7+7>=17+66=83
(9

Multiplying the given expression by 2 and
rewriting it, we have

= (2x—3y)2+ By —42)?+ (4z—2x)? =0
=>2x =3y =4z

= %,iéare in A.P.

= x,y,z are in H.P.

(d)

a=h;=2,a10=hyp=3

3=a,0=24+9d =2d=1/9

. ap,=2+3d=7/3

Also,
1 1 1

3:h10:>§:h—10:§+9D
1

:>D:—5—4

1 1 1 1 7

h, 2T =757
7 18

a4h7—§x7=

(b)

x is AM.of a and b, y is G.M. of @, and b, z is H.M.

ofaand b,zisH.M.of aand b

y? =xz

Also given,

x =9z

= x =9y%/x = 9y? =x? = x = 3|y|

(@)

Let T, be the rt term of the given series. Then,
2r+1

12 + 22 + - 12

_ 6(2r+1)

T (M +1D@r+1)

—6(1 1 )
N r r+1

T, =

131

132

133

134

So, sum is given by

50 50

PRI
T r r+1

r=1 r=1

(-2)+G-3)+G-2)+
2 2 3 3 4

+(z550)

_ [1 1

B 51

100

17

(b)

Harmonic mean H of roots « and  is
5425

H = Zaﬁ = 5+\/E =

a + ﬁ 4+5

5+v2

(a,b,c)

Let the three digit number be xyz. According to
given condition, we have

yi=xz (1)

20+2)=x+z (2)

100x + 10y +z—792 = 100z + 10y + x
=>x—z=8 (3)

Squaring (2) and (3), and subtracting, we have

4xz = 4(y +2)2—64 (4)
=>y2=(y+2)2-16 [Using(1)]
=>y=3

=>x+2z=10 [Using (2)]

>x=9,z=1

Hence, the number is 931 = 72 x 19
(a,b,c)

Last term in n*
14243 +~+n=_nn+1) (1)

h row is

As terms in the n™ row forms an A.P. with
common difference 1, so
First term = Last term - (n — 1) (1)

1

En(n +1)—-n+1

=-(?-n+2) (2)

Sum of terms = %n E n?-—n+2) +%(n2 + n)]

=-n(n?+1) (3)

Now, putn = 20 in (1), (2), (3) to get required
answers

(b,d)

Let x be the first and y be the (2n — 1) term of

A.P., G.P. and H.P. whose n'! terms are a, b, c,

respectively. Now according to the property of

AP,G.P.and H.P, x,a,y ar ein AP,; x,b, y are in

G.P.and x, ¢, y are in H.P. Hence,
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135

x+y

a= 2 =AM
b=, ,xy=GM.
2x
c= Y = H.M.
x+y
Now, A.M., G.M. and H.M. are in G.P. Hence,
b? = ac
Also, A.M.> G.M. > H. M. Hence,
a=b=>c
(a,b,c)

Since A4, A, are two arithmetic means between a
and b, therefore, a, A1, A, b are in A.P. with
common difference d given by

_b—a_b—a[U_ d_b—a]
T2+1 3 [MEATITT
Now,
A —gtd= +b—a_2a+b
R
and

b—a a+2b
A2=a+2d=a+2( 3 )= 3

It is given that GG, are two geometric means
between a and b. Therefore, a, Gy, G,, b are in G.P.
with common ratio r given by

=L byt
-0 -0
a a a
Now,
pa1/3
Gi=ar=a (E) = a?/3p1/3
and

P 2/3
G,=ar’=a (—) = ql/3p?/3
a
It is also given that H,, H, are two harmonic
means between a and b, therefore, a, H,, H,, b are
in H.P. Hence, 1/a,1/H,,1/H,,1/b, are in A.P.
with common difference D given by
a—>b a—>b a—b>b
D = = D = —
(2+1)ab 3ab (n+ 1ab
Now,

1 1 1 a—-b a+2b
=E+D=—+ =

a 3ab 3ab
3ab

1=a+2b
1

=—+2D
a

Hy

2

1 2(a—0b)
_E+ 3ab
_2a+b

" 3ab

_ 3ab
" 2a+b

= H,

136

137

138

We have,
2a+b 3ab
e = ==X s =%
a+2b 3ab
Aot = —5—=x oy = ab

GlGZ — (a2/3 b1/3)(a21/3 b2/3) =ab
o AlHZ = A2H1 = GIGZ =ab
(a,b,d)

1 1

DIOMOOME

SRR YK PR
1 1
@6 B

1 1 1 1 3
=1+(z-3)+(3-3)+ =3
(a)

a, b, c are in G.P. Hence,
b% =ac (1)
x is A.M. of a and b. Hence,
2x=a+b (2)
y is A M. of b and c. Hence,
2y=b+c (3)

a c

S—=—4+—=a X
x y

E<1+

E>1+

+c
a+b

b+c
_ ab + ac + ac + bc

" “lab 4 ac+ b2% + bc
= 2 [Using ()]
Again,

1+1_ 2 4 2
x y a+b b+c
_ 2(a+c+2b)

" ab+ac+ b2+ bc
2(a+c+2b) 5
Sab+2b2 b (DT

_2(a+c+2b)

" b(a+c+2b)
2

b
(a,b,c)
Given thata = 4,T; — Ts = 32/81. Hence,
a(r? —r*) =32/81
orr*—1r2+8/81=0
or81r*—81r2+8=0
or(9r2 —-8)(9r2—-1)=0
~r?2=8/9,1/9
Therefore, the value of r is to be +ve since all the
terms are +ve
Forr =1/3

[Using (2) and (3)]
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140

141

142

a 4  4x3

1-r 1-1 2
3

Similarly, we can find S, when r = 2\/5/3
(b,d)
Since, nth term of the first (2n — 1) terms is the
middle term. Therefore, a is the AM(A); b is the
GM(G) and c is the HM(H) of the series, whose
first term and the last term are equal. We know
that
A =G = H and AH = G*
Therefore,a > b > cand ac — b*> =0
(9
Tnm=a+(m—-1)d=1/n
T,=a+(n—-1)d=1/m
>(m-n)d=1/n—1/m = (m—n)/mn
=d=1/mn

1

=>aqa=—
mn

. Tom=a+ (mn—1)d
(a,b,c)

Seo =

az = Gr2- D)2

a/\c a b

_(3 2)1_3 2
“\b a/b b? ab

b c a

1
a
_1<1+1>2+1(1 1>
“4\a o 2\c?2 a?

1/3 2 1
-:Gta2)
(a,b,c,d)
Clearly, n™® term of the given series is negative or
positive according as n is even or odd,
respectively
Case I: When n is even: In this case, the given
series is
S, =12-22432-424...4 (n—1)% —n?
=(12-2)+@%2-4)+ -+ (n—-1%?-n?»
=1-2)1+2)+B-49@B+4) +--

+(n-D-m)n—-1+n)

=—(1+2+3+4+-+(n—-1)+n)

__ n(n+1)

=—— @

Case II: When n is odd: In this case, the given

series is

Sp,=(12-22)+((32-42)+ -
+{(n—-2)2%2-(n-172%}+n?

143

144

145

=1-2)A+2)+B-4H@B+4) +-+
(n=-2)—-(n-1)x((n=2)+ (n—1)) +n?
=—(142+3+4++n-2)+(n—-1))+n?

_ _ (n—l)(;l—1+1) +n2 = n(n+1) (2)

= S,0 = —820 [Using (1)]

Ss1 = 1326  [Using (2)]

Also,

San > San+z [From (1)]

San+1 > San-1 [From (2)]

(b)

If x,y,and z are in G.P. (x,y,z > 1), then
logx,logy,logz are in A.P. Hence,
1+logx,1+1logy,1+ logz will also be in A.P.

1+ltgx ’ 1+li)gy ’ 1+lt)gz will be in H.P.
(b,c)
We have,

p 9
1-1/p 2
=>2p2—-9p+9=0
=>p=3/2,3
(ax)

— 2
S—1+(1+3)(1+2)

2
+ m (1+2+3)

(1+2+3+4)2%+-

+
(1+3+5+7)
The r term is given by

1 2
Tr=r—2(1+2+-~-+r)

1 (r(r+1) 2
_r_Z{T}

r4+2r+1
B 4
. T, =16 and S;, = 212, T,
1 {(10)(10 +1)(20+ 1)

Z +(10)(10 + 1) + 10}
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146

147

148

149

150

(a,b,c)
1 . 1 . 1
VZ++5 V5+48 VB++11
V5—+v2 V8-4/5
= t——+

+ ---n terms

+\/5+(n—1)3—\/2+(n—1)3

3
_Bn¥2-42

3
n+2-2

B 3(\/3n +2+/2)

\/Wm/_

\/m +2 \/_
(a,b)
x%2 +9y? + 2522 = 15yz + 5zx + 3xy
= (x)* + (3y)* + (52)* — () (3y) — (3y)(52)
- ()(52)=0
1
=5 [(x —3y)* + By — 52)* +
x =34 =5z

(x —52)%] =

111
@ Xyiz =13
Therefore, 1/x,1/y,and 1/z are in A.P. and x, y,
and z are in H.P.

(ax)
. a an—
Givenaq; = 2;——=-—"2=%
an—l an—2
= a4, a,, as, ay, as, ... in G.P.

Let a, = x then for n = 3 we have
2
as

a;

a, x

a; 2

= a? =a,a;
2

X
3(13 = —

2

2 3 4

x° x7 X . . X
ie. 2, x,— T'?""Wlth common ratlor:E

givengs 162
=>x* <1296 <x<6

4
X .
Also x - and are integers

4
= x must be even then only % will be an integer

Hence possible values of x is 4 and 6. (x # 2 as
terms are distinct)

4* 6*

8’8

4
a’ .
Hence possible value of as = S8y

(a,b,c)
Ifp,q,r are in A.P,, then p™, g™ and " terms are

equal distant terms which are always in the same
series of which they are terms

(ac)

151

152

153

154

Letb=a+p,c=a+2p,d=a+ 3p (wherepis

common difference). Then,
1 1 1

4 a ' a+3p
1 1 1
a+p a+2p

_ (a +p)(a+ 2p)
~ a(a+3p)
a? + 3ap + 2p?
 a?+3ap
1 1 1 1
PR R R
1 1 1
Gro)ero=(5+
(2a + 3p)?
"~ a? + 3ap + 2p?
p?
a? + 3ap + 2p?
(a,b,c)

né -1

1
a
1
b

3
a+2p)(a+a+ p)

=4+

n—1
=(n+1D®*+ 1D0*+ D8 + 1D)(n' + 1)(n3?
+1)
(a,b,c,d)
an*+bn3+cn?>+dn+c
n

n

=2)rr+0D)(r+2)— ) r(r+1)
2. 2.

r=1

= %n(n +1D(n+2)(n+3) —%n(n +1)(n+2)

1
=z (3n* + 16n3 + 27n? + 14n)

(a,c,d)
a; +az+ag=-—12
at+a+2d+a+4d=-12 (d>0)
a+2d=-4 (1)
aiazas = 80
a(a+2d)(a + 4d) = 80
or (—4—-2d)(-4+2d)=-20=>d=413
Since A.P. is increasing, sod = +3; a = —10.
Hence,

a, =-10;a, = -7
az=a+2d=-10+6=—
as=a+4d=-10+12=2

(ac)

1 N 1 _1 1
b—a b—c a c

1 1_1 1

b—a ¢ a b-c

c—b+a b—-c—a
= =

ccb—a) alb-c)

1 1

=>c—b+a=0 or cb-a) — 2D

=>b=a+cor bc—ac=ac—ab
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155

156

157

2ac

=>b=a+c or b=

a+c
(a,b,d)
a+b
x+y+z:3( )
+b
=>15=3(a2 )

Sa+b=10 (1)

111 3G+

xX y z 2
5 3(a+b) 3x10
3~ 2ab  2ab
=ab=9 (2)
From (1) and (2),a=9,b=1ora=1and b =
9. Hence, G.M.
ab=3,a+2b=110r19
(a,d)

S=14+2x+3x>+4x3+ 0
>xS=x+2x2+3x3+4x*+ -0

>1—-x)S=1+x+x?+:00=
1

2S=aC0?

Now,

1
S24>——>4
(1-x)?

S -1 =7
x_ __
4

1

1
& t<x—1<=
2=%¥T =3

—_

>—<x<-.Also0< x| <1

NIUJ

>-<x<1
2_x

(a,d)
We have

1
+ot et

1
2 3 45
_1+(?+5+(1+1+1+1)
N 2 3 45 6 7

1

1
o+ +—=)+..+
G++5)

_1+(1+ 1 ) (1+1+1+ 1 )
N 2 22-1 5 6 23—-1

(1+ - >+
23 2¢F1) 7
<1+1+..+1=n

()—1+1+1+
an) = om_q

Thus,
a(100) < 100
Also,

158

159

160

=1+—+(

2 22 2) 2n
_1+E_i—(1_i)+ﬁ
B 2 2n 2n) 2
Thus,

1 200
a> (1 2200>+T 100

ie.,

a(200) > 100

(a,d)

x,x% + 2,x3 + 10 are in G.P. Hence,
x(x3+10) = (x2+2)2 =x*+4x*+ 4
= 4x*>—-10x+4=0
=>2x2-5x+2=0

>x=2,-
X=23

The 4t term of G.P. is

2
(x3+10)r = (x3 +10) <x : 2>

54 whenx = 2
=1729 0 _

16 w enx—2
(a,b)

We have, 2y = x + zand 2tan™ 'y =
tan-Zr+tan-1z.

2y x+2z
= —
1-y2 1-x3
= y2=1xz
S0, x, y, z are in GP which is possible, if x =y =
(a,d)
()—1+1+1+1+ + !
a(n) = st3tat ety
—1+(1+1)+(1+ +1)
B 2 3/ \4 7
+<?+ +1)+ ! ! )<1
st t)t a7 =1

+(1+1>+(1+1+ 1)+(1+1+ +1)
22/ \4"4774) "8 8 8

+ +( L] )
i \onm1 41 Tonml g T onm1 4
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(n—1)times
=n
Thus, a(100) < 100.
1, (1, 1
Next,a(n) =1 +5+ (§+Z)
+(1+ +1>+ + ! ot !
ctetg) ot gttt
>1+1+(1+1)
2 \4 4
+<1+1 +1>+ +( !
gtg~tg) Ttz
+ + ! )
2n—1 " o2n—1
S S it S
T2 48 2n 2n
S T I R
2 2 2 2 2n
n times
_(1 1>+n
B 2n) 2
Therefore, a(200) > (1 - zin) 22> 100
161 (b,d)
Given 3a; + 7a, + 3a; —4as; =0
= 7(a; + ay, + az) = 4(a; + az + as)
>71+r+1r3) =41 +7r>+71%
>7=40?-1r+1)
>4 —4r+1=4
> Q2r—-12%=4
=>2r—1=42
=>r=3/2,-1/2
162 (a,c,d)
n
Sn=5[2a’+(n—1)d]=a+bn+cn2
nn—1)
=>na’+Td=a+bn+cn2
, d n2d 5
ﬁ(a ——)n+—=a+bn+cn
2 2
On comparing,
d
= =q ——= = — :2
a=0,b=a 2,c Z:d c
163 (c,d)
4=1+n-1d16=1+(m-1d=>=="=
n-1 m—1 s .
or — = — = p = positive integer
~ n=p+1,m=5p+ 1. So, n mhave infinite
pairs of values
Also, 4 =1.r",16 =1,.r" =>rm ™ =4 =r". So,
m-—-n=n
m n fp .
--;=I=q=p051tlvelnteger. So, m, m have
infinite pairs of values
164 (a,b)

—1+2+4+8+ 2
- 2 4 8 7

1+1+1+...+1

zn— 1

165

(1+1 1><1+1 1

b ¢ a/\c a b
_(1+1 2+1>(1+1 1)
“\b ¢ b cJ\¢c b ¢

_ (2 1) 1 2 1
“\c¢ b/b bc b2
Also by eliminating b, we get the given expression
(a+c)(3a-c)
4a2c?
(b,c)
We have, for 0 < ¢p < m/2

X = Z cos?™ ¢

n=0
=1+cos?¢p+cos*p+...00
1
=1—cosz(;b
1
=sin2<,b

y = Z sin?" ¢
n=0
=1+sin?¢ +sin*¢ +...0
_ 1
~ 1-—sin2¢
_ 1
" cosZ ¢
z= Z cos?™ ¢ sin?" ¢

n=0
=1+ cos? ¢psin? ¢ + cos* psin* ¢ +...0
1
= 3
1 — cos? ¢ sin? ¢ 3
Subtracting the values of cos? ¢ and sin? ¢ in (3),
from (1) and (2), we get

1
Z=1_11
xy
Xy
= =
z xy—1

=>XyZ —Z =Xy
= xyz =xy+9z

Alsox+y+z= L L

cos?2¢ sin2¢  1-cos?¢sinZ ¢

sin? ¢ (1 — cos? ¢ sin? ¢) + cos? ¢
_ (1 —cos? ¢ sin® p) + cos? ¢ sin? ¢
"~ cos2¢sin2 ¢ (1 — cos? ¢ sin? ¢)

(sin? ¢ + cos? ¢)(1 — cos? ¢ sin? ¢)

+ cos? ¢ sin? ¢
cos? ¢ sin? ¢ (1 — cos? ¢ sin? ¢)
1

~ Cos? ¢ sin? ¢ (1 — cos? ¢ sin? ¢) -z

Thus, (b) and (c) both are correct

166 (a,d)

Page |40



167

168

169

170

1—x2\/1—x 1+x"
p(x) = > ( n) =

1—x 1—x 1+x
As p(x) is a polynomial, x = —1 must be a zero of
1+ x™ Hence, 1 + (—1)™ = 0. So, n must be odd

(a,b,c)
Let a, b, ¢ are pth, gth and rth terms of A.P. then
a=A+(@-1)D,b=A+(@—1)D,c=A4+ (r —

1D

74 _ £ {5 rational number

q-p b-a
Now for, 1, 6,19 ﬁ = % is rational number
For V2, V50,98, 1=4 = Y2550 _ 7V2-512

g-p  V50-vZ  5v2-v2

1, .
=is rational number
Forlog2,log16,log 128
r—q logl128 —logl6 7log2—4log?2
g—p logl6—log2  4log2 —log?2

= 1 is rational number

But for v2,v/3,1/7, ﬁ is not rational number
(b,c,d)
We have, length of side of S, is equal to the length
of a diagonal of S, 1. Hence,
Length of a side of S,, = v/2 (Length of a side of

Sn+1)
Length of a side of S. 1
S - n+1=—,f0ralln21
Length of side of S, V2

Hence, sides of Sy, S5, ..., S, form a G.P. with
common ratio 1/v/2 and first term 10

Side of S 10( ! )H 10
o 1de O = —_— —_ -
n \/E 271
. 1 N2 10 100
= Area of S, = (side)* = = =1
2
Now, areaof S,, <1 =n=0>b,c,d

(b)
Putting 8 = 0, we get by =0

n
~ sinnf = Z b, sin” 6
r=1

n
= z b, (sing)"1
=1

= b1 + b2 sin @ + b3 SinZ 0 +... bhn Sinn_l 0
Taking limit as 8 — 0, we obtain

sinn@

= —
sin @

sinnG_b b =
el—I:r(IJsiHG_ 1= hi=n
(@)
15 5 3
x2+9y2+2522=xyz(—+—+—)
X y z

= x2 +9y? + 2522 — 15yz — 5xz — 3xy = 0

171

172

173

= 2x2 + 18y? + 5022 — 30yz — 10xz — 6xy = 0
= (x—-3y)2+(By—-522+(5z-x)2=0
=2x—3y=03y—5z=0,52—x=0

= x = 3y =5z =k (say)
=>x=ky=k/3,z=k/5

Hence, x, y, z are in H.P. Hence option (a) is
correct

()
2ac
T a+4c
2c b 2a
= - = — -_—= —
a+c c a+c
a+b 1+b/a a+3c
Now, = /a _
2a-b 2-b/a 2a
c+b 1+b/c 3a+c
And = le
2c-b 2-b/c 2c
a+b c+b 3(c a 3
Thus, o+ 22> 14+ 2(S42) > 142(2) = 4
2a-b 2c-b 2 \a c 2
(d)

Sum of n terms of AP is given by §,, =
~[2a + (n - 1)d].

Hence, sum of n terms of an AP is always of the
form pn? + qn

Hence, option (d) is correct.

(d)
Casel:x <1

Then, 1 — x,3,3 — x are in AP.
6=4—-2x =>2x=-1

~ Terms are 2, 3, 4

+~ Sixth term =7
Casell: 1 <x <3

Then, x — 1,3,x — 3 are in AP.
6=2 (impossible)
Caselll: x > 3

Then, x — 1,3, x — 3 are in AP.

6=2x—4 =>x=5
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Then term are 4, 3, 2

~ Sixth term is —1

()
Statement 2 is true as it is a property of sequence
in G.P.

Now Ty, _p, Ty, and Ty, 4, are in G.P> (=
7mfrom 7m—nand 7+ from 7 are at same

distance
“ Tn = Tm—nTm+n

=>Tn = \/ﬁ
(d)

For odd integer n, we have
Sp=n®—(m-13+-+ (D" 113

=[134234+33+ -+ (n—1)°+n?]
—2[22+43+634+ -+ (n—1)3]

n?(n + 1) n—1,°
=¥—2x23[13+23+---<—>]

4 2
() (Y

_n*(n+1)?
BEE e —
_n*(n+1)? (n—1)*(n+1)?
B 4 4

2
~ O Y e -1y

—12 1 1)
=2@n-D@+1

Now, putting n = 11 in above formula, S;; = 756.

Hence statement 1 is false and statement 2 is
correct

176

177

178

(b)
Let, if possible, 8 be the first term and 12 and 27
be n'" and n'® terms, respectively. Then,

12 = arm=1 = grm-1 27 = grn-1

3
= ; — Tm_l, (g) = =1 = ;3(m-1)

>n—1=3m—-3 or3m+n+2

n+2

:%:Tzk (say)

~m=kn=3k-—-2

By giving k different values, we get the integral
value of m and n. Hence there can be infinite
number of G.P.’s whose any the three terms will
be 8, 12, 27 (not consecutive). Obviously,
statement 2 is not a correct explanation of
statement 1

(a)
We know, if ax + by = k and the expression
xMy™(m,n = 1) will be maximum when

ax\™ by n. . .. .
. —-) is maximum and this is maximum at

ax _ by _ax+by _ k

m n m+n m+n’

Since, x2y3 will be maximum at

3x 4y 5
2 3 5
2 3
= = — = —
X=3Y7Y

x 8
& ;—;or9x—8y

~ Maximum value of x?y3 = (2)2 (3)3 =2

(b)

The given inequality is

(pf + pi+...+pi_x?
+ 2(p1p2 + P2p3t. . Pr—1Dn)X
+ (p2+...+pH) <0

= (p1x + )% + (p2x +p3)+.. . +(pp1x +
pn2<0 (1)

But each one of the terms on the L.H.S. is a perfect
square and hence is positive or zero
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Therefore (1) holds only if

P1X + P2 =0=pXx +p3 =P3X + Py =

= Pn-1X + Pn
P2  P3 Pn
=D — X =— = — = . =
P1 P2 Pn-1
Hence, p4,p5, ..., py are in G.P.
(a)
We have,

axarXar?x..xar® 1 =qg"x rit2t.+n-1)

n(n-1)

=ar 2 n—1)n/2

(a®r
Hence, statement 1 is true

Also, (a x =) (a x r*) = a? x r™~1, which is
independent of k. Hence, statement 2 is a correct
explanation for statement 1, as in the product of
a,ar,ar?,...,ar™ 1, there are n/2 groups of
numbers, whose product is a?r™~1. Hence (a) is
the correct option

(d
Sy (In+1)  n(Tn+1)
" S, (4n+17) n(4n+17)

'

o S, =(Tn? +n)A, S, = (4n? + 17n)A

Then, In

T'n Sn=Sn-1

Sn—=Sn-1

72n—-1)+1

T 4(2n—-1) + 17

_14n—6
T 8n+13

= T,: T, = (14n —6):(8n + 13)

(a)
For two positive numbers (G.M.)? = (A.M.) X
(H.M.)

(d)

* Sum of n terms of an AP is S,, = % [24 +

7-1D.

Where 4 and D are first term and common
difference.

Hence, sum always of the form an? + bn.

()

184

185

Ifa,b,c arein GP,thena + b,b + b,c + b are in
HP.

2@+ b)(b+¢)

= @) = T +D)

=>bla+2b+c)=(a+b)(b+c)
= b(a+c)+2b?>=ab+ac+ b?+bc
= b% =ac (+a,b,careinGP)

(@)
Letp, g, 7 be the ™", m™ and n'™™ terms of an A.P.
Then

p=(a+{—-1)d,gq=a+ (m—1)d and
r=a+(n—-1d

Hence, r—q=(n—-—m)dandq—p = (m—1)d,
so that

r—q (m—m)d n—m
= = (vd=#0)
pr—q mMm-Dd m-—I

Since, [, m, n are positive integers and
m # l,(n —m)/(m — 1) is a rational number.

From (1), using p = v2,q = V3,7 = /5, we have

V5—v3 n-m

= (which is not possible)
Bz m-l
Hence, v2,+/3,/5 cannot be the terms of an A.P.
(b)

x =1111...91 times

=1+10+ 10%+ 103 + ---+ 10%°

_ 110t - 1)

T10-1

3 (1013)(7 _ 1)

T 10-1

_((10™®)7 —-1) (107 -1)
1013 -1 10 -1

= (14103 +10%°+...1078) x (1 + 10
+ 10%+...+101%)

=composite numbers

But statement 2 is not a correct explanation of
statement 1 as 111 has 1 digit 3 times, and 3 is a
prime number but 111 = 3 X 37 is a composite
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number. Hence (b) is the correct option

(a)
Coefficient of x™* in (1 + 2x + 3x%+... +16x1°)?

Coefficient of x1* in
(1 + 2x + 3x%+...+16x"5)2(1 + 2x + 3x2% +
..16x15

=1x15+2%x14+--4+15x%x 1

15
Z r(16 —r)
=1
Also,
n-1 n-1 n-1
Z rln—r)= ) nr— ) r?
r=1 r=1 r=1
nn—-1) nnh-1)2n-1)
B 2 6
nn—1)
=———(3n-(n-1)
_n(n®-1)
6
S 15(15% — 1)
= > (16— 1) = ———— = 560
r=1

Hence option (a) is correct

(d)
Sum = % = 4 (where r is common ratio)
x=4r(1—-7r) =4(r—1r?)

Forr € (—1,—1) — {10}

r—r?e (—2,%) — {0}
= x e (=81) — {0}

(b)TL n
;Fl ) =;{1 +%+%+...+%}

=1 +1( 41 2)+ 112
=lnt+o(n ) 3(n -

= (1+1+1+ +1) {1+2+ +(n_1>}
ST T T T T T 3T T T,

189

190

{2+
+(1—%)+...+<1—%)}
=nFi(n)—{n-FM}=m0+DF(n)—n

(@)

Statement 2 is true as

a®+b" a"—(-b)"
a+b  a-—(-b)
— an—l _ an—Zb + an—3b2
... (_1)n—1bn—1

Now,

1%9 4+ 2% 4+ .- 100%°
= (1°° + 100°?) + (2°° + 99%9)
+ -+ (50%° + 51%9)

Each bracket is divisible by 101; hence the sum is
divided by 101. Also,

19 429 + L...100%°
= (1% + 99%9) + (2%° + 98%)

+ o+ (49%° + 51%%) + 50 + 100%°

Here, each bracket and 50°° and 100°° are
divisible by 100. Hence sum is divisible by 100.
Hence sum is divisible by 101 x 100 = 10100

(b)
1. Yn =210

=>n(n—1) =420
=>n—-20)(n+21)=0
>n=20

Hence,

S

20
=% (2141

n
g(n +1D)(2n+1)

= (10)(7)(41)

Hence, the greatest prime number by which Y, n?

which is divisible is 41
2. 4,Gq,Gy, ... Gy, - Gop, Gongq, 2916

Gpy1 will be the middle mean of (2n+ 1) odd
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means and it will be equidistant from the first and
last terms. Hence,

4, G, +12916 will also be in G.P. So,
= G2, =4x%2916

=4x9x 324

=4Xx9x4x81

= Gpp1 =2X3X2%x9=108

Hence, the greatest odd number by which G, is
divisible is 27

3. Terms are 40, 30, 24, 20. Now,
1 1 B 1
30 40 120
1 1 6 1
E e = —
24 30 24x30 120
and

1 1 4 1

20 24 20 120

Hence, 1/30, 1/24, 1/20 are in A.P. with common
difference d = 1/120. Hence, the next term is
1/204+1/120=7/120. Therefore, the next term of

. .. 120 1 )
given series is —= = 17 = Hence, the integral part

of17§is 17

4 7 10
4. S—1+E+5—2+5—3+...oo

1 1 4 7

_S:_ J— J—

:>5 5+52+53+

:>S<1 1) 1+3[1+1+1+ ]
—_ ) = — J— N .« 00
5 5 52 53

=>4S—1+3[ 1/5 = +3—7

37 1-1/51 4 4

:5—35
16

=>a=35andb =16

>a—b=19

(a)

1. a,b,c,are in G.P. Hence,

b? = ac

192

193

= 2logio b =logiga +logqioC

2 1 1
= = +
log, 10 log, 10  log. 10
2 1 1
>—=—+-
y x z

Hence, x, y, z are in H.P.

2 at+be* _ b+ce* _ c+de*
' a-beX ~ b—ce*  c—deX
2a 2b 2c
= — = — = —
a— be* b — ce* c—de*
a—be* b—ce* c¢—de*
= = =
a b c
c
5]l——e*=1—=-e¥*=1——¢*
a b e
b ¢ d
ﬁ el
a b c
Hence, a, b, c,d are in G.P.
3. Given, 2b = a + ¢,x? = ab,y? = bc. Now,

x2+y2=b(a+c)=>b2b=2b?

= x% + y? = 2b?

Hence, x2, b?,y? are in A.P.

4. xloga =ylogb = zlogc = k (say)

Also,

2

y© =xz

k? k?
= =
(logbh)? logalogc

Hence, loga,logb,logc are in G.P.

(@)
3 5 7
LetS = 2t Yo T
2r+1 1
R S
12 + 224.. . 472 r(r+1)
_6(1 1 )
T \r r+1
g = 6n
TP T 41
(a)
Since, Vvab = 16 andﬂ =122
a+b 5
256 64
X = —
a+b 5
=>a+b=40
=8+ 32
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a 1
= —=-—
b 4

(@)

Let the odd integers be 2m + 1,2m + 3,2m + 5, ...

and let their number be n. Then,

572 —13%2 = (n/2)[22m + 1) + (n— 1) X 2]
=n(2m+1)

= 2mn + n?

= 572 - 13%2 = (n+ m)? —m?
=>m=13andn+m =57

=>n=57-13 =44

Hence, the required odd integers are 27, 29, 31,
,113

(

a, b, c are in G.P. Hence, a, ar, ar? are in G.P. So,
a2+a2r2+a2r4_ t2 1
(a+ar+ar?)2  a?t? q?
, r’+r+1
=01

r —r+1
Leta? =y

_r2+r+1
' y_rz—r+1
G-Dr-r@+D+@F-1)=0
Forrealr,

+1D?—-4(y—-1%2=>0
1
< <
=>3_y_3
Buty #1/3,1,3 (7 # 1,—1,0)

1
:.§<y<3 and y # 1

a’e (1 3) —{13
3’
(d)
Let a be the first term and r the common ratio of
the given G.P.
Further, let there be n terms in the given G.P.
Then,
a,+a, =66 >a+ar” =66 (i)
a; X a,_1 =128
= ar X ar™? =128
128
a
Putting this value of ar™™! in (i), we get
128
a+——=66
a
= a?—66a+ 128 =0
=>(@—-2)(a—64)=0
>a+264
Putting a = 2in (1), we get
242xrm =66 =11 =32
Putting a = 64 in (1), we get

saX(a™1)=128 s ar™ ! =

197

198

64 + 64r"1 =66 = r*1 =i
32
for an increasing G.P., v > 1. Now,
S, =126
rt—1
=2 =126
r—1
rm—1 63
= =
r—1
r~lxr—1
5>—— =63
r—1
32r—1
=3 = 63
T
>r=2
a1 =32 221 =32=25=n-1=5
>n==6

For decreasing G.P.,,a = 64 and r = 1/2. Hence,
the sum of infinite terms is 64 /{1 — (1/2)} = 128
Fora = 2,r = 2 terms are 2,4, 8, 16, 32, 64. For
a = 64,r = 1/2 terms are 64, 32, 16, 8, 4, 2.
Hence difference is 62
()
Let the four integersbea — d,a + d and a + 2d,
where a and d are integers and d > 0. Now,
a+2d=(@—-d)?+a*+ (a+d?
=2d?2—-25d +3a’2—-a=0 (1)
~d=2[1xVI+2a-6a%] (2)
Since d is a positive integer, so
1+ 2a—6a*>0
=6a’—2a—-1<0
% <a< 1+6‘/7
>a=0
Hence from (2),
d=1or0
But sinced > 0
Hence, the four numbers are —1,0, 1, 2
(d)
1,2,2,3,3,3,4,4,4,4, ...
Let us write the terms in the groups as follows: 1,
(2,2),(3,3,3),(4,4,4,4), ... consisting of 1, 2, 3,
4, ...terms. Let 2000t term fall in n*" group. Then,
(n—1Dn nn+1)
— -~
>nn—1) <4000 <n(n+1)
Let us consider,
n(n —1) < 4000
=>n?>—-n—-4000<0

1++/16001
< 2

=

(*+ ais an integer)

<2000 <

>n >n<64

We have,
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nn+1) >4000 =>n®>+n—4000=>0 =n

> 63
That means 2000t term falls is 6314 group. That
also means that the 2000th term is 63. Now, total
number of terms up to 62rd group is (62 X
63)/2 = 1953. Hence, sum of first 2000 terms is
12 + 22+...622 + 63(2000 — 1953)

62(63)125
:T-'_ 63 X 47 = 84336
Sum of the remaining terms is 63 X 16 = 1008

(b)

Let numbers is set A be a — D and these in set B
beb —d,b,b + d. Now,

3a=3b=15

=>a=b=5

SetA={5-D,55+ D}
SetB={5—-d,55+d}

WhereD =d + 1

Also,

p _5(25—D2) 7

q 5(25-d?) 8

= 25(8—7) =8(d + 1)? — 7d?
=>s=-171butd >0=>d =1

So, the numbers in set 4 are 3, 5, 7 and the
numbersin set B are 4,5, 6

Now, sum of product of numbers in set A taken
twoatatimeis3xXx5+3Xx7+4+5X7=71.The
sum of product of numbers in set B taken two at a
timeis4 X5+ 5X 6+ 6 X4 = 74. Also,
p=3%X5%x7=105 and g =4%x5%x6=120

=q—-p=10
(c)
Gy, Gy, . Gy = (VI X 1024) " = 257
Given,
25 =2 =>n=9
Hence,
r = (1024)5+ = 2
56 =2r=2
2%x(2°=-1)
= Gy + Gy+...+Go = ——>-1 - 1024 — 2
= 1022

(a)

Letm and (m + 1) be the removed numbers from
1,2,..,n

Then, sum of the remaining numbers is
nn+1)/2—-02m+1)

From given condition,

105 "2 -(@m+1)
4 (n—2)
= 2n?—103n—8m + 206 = 0

202

Since n and m are integers, so n must be even. Let
n = 2k. Then,

4k? +103(1— k)
m= 4
Since m is an integer, then 1 — k must be divisible
by 4. Let k = 1 + 4t. Then we getn = 8t + 2 and
m = 16t% — 95t + 1. Now,
1<m<n
=1<16T>—-95t+12<8t+2
Solving, we get t = 6. Hence,
n=50andm =7
Hence, the removed numbers are 7 and 8. Also,
sum of all numbers is 50(50 + 1)/2 = 1275
()
Let the first term a and common difference d of
the first A.P. and the first6 term b and commoOn
difference e of the second A.P. and let the number
of terms be n. Then,
at+(n-1)d _ b+(n—-1)e
N b a
2
From (1) and (2), we get
a—4b+n—-1)d=0 (3
b—4a+(n—1e=0 (4)
2a—4b+(n—1)d-2(n—1e=0 (5
4 % (3) + (4) gives
—15b+4(n—1Dd+ (n—-1)e=0
(4) x 2+ (5) gives
-7b+2n—1)d—-3(n—1De=0 (7)
Further, 15 X (7) — 7 X (6) gives
2(n—1)d—-52(n—1)e =0
Or de =26e(“n>1)

=47 (1

(6)

~dje =26
Putting d = 26¢ in (3) and solving it with (4), we
get

a=2n—-1eb=7(n—1)e
Then, the ratio of their n" terms is
2(n—1De+ (n—1)26e 7

Tn—1e+nm—1De 2
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(d)

We have,

a+b+c=25 (1)

2a=b+2 (2)

c2=18b (3)

Eliminating a from (1) and (2), we have
b=16 — E

3
Then from (3),

2=18 (16 ZC)
cc = - =
3

=c?2+12c—18x16=10

= (c—12)(c+24) =0

Now, ¢ = —24 is not possible since it does not lie
between 2 and 18. Hence, ¢ = 12. Then from (3),
b = 8 and finally from (2),a =5

Thus, a=5b=8
abc =5x%x8x12 =480
Also, equation ax?+bc+c=0 is 5x%+8x +
12 = 0, which has imaginary roots

If a, b, c are roots of the equation x3 + gx? + rx +
s = 0, then sum of product of roots taken two at a
timeisr =5%xXx8+4+5%x124+8 %X 12 =196

(9

Clearly here the differences between the
successive terms are

7—-2,14—-7,24,14, ...i.e..4,7, 10, ... which are
in A.P.

“T,=an®*+bn+c

Thus, we have

3=a+b+c

7=4a+2b+c

14 =9a+3b+c

Solving, we geta = 3/2,b = —1/2,c = 2. Hence,

and c¢=12. Hence,

Tn

1
E(3n2—n+4)

.~.Sn=%[32n2—2n+4n]

1] nn+1)2n+1) nn+1)
= 5[3 3 — > + 4‘71]

n

E(n2+n+4)

= S,0=4240

(8)

Since a, b, ¢, d are in A..P.
~b—a=c—b=d—-c=D (let common
difference)

=>d=a+3D

=>a—d=-3D andd = b+ 2D
=>b—d=-2D
Alsoc=a+2D =>c—a=2D

206

207

208

= Given equation 2(a — b) + k(b — ¢)? +
(c—a)¥=2(a-d)+(B-d)?+ (c—d)3
Becomes —2D + kD? + (2D)3 = —6D + 4D? — D3
=>9D2+(k—4)D+4=0

Since D isreal = (k — 4)?> —4(4)(9) = 0

S k2—8k—12820 = (k—16)(k+8) =0
~k € (—o0,—8] U [16, )

Hence, the smallest positive value of k = 16

(4)

Let%, a, ar be the three terms in G.P>

= Product of terms = a3 — 1 (Given)

>a=-1

Now, sum of terms = % +a+ar= g (Given)
-1 13

5]y ==
r "1

= 12r2+25r+12=0
~ Br+4)4r+3)=0

—4 -3
2r=—0,"7
T 3'4
-4
But r # —
5
ST -1 | |-t _|__4
L=t -3 r+y V7
_4
7
(2)
o r+2
Let S = ¥r1 i, o
20+ 1) -7

L7 (r+ 1)
r=1
i 1 <2 1 )
211 \r r+1
r=1
-7 05D)
2 r 27(r + 1)

i |Gr-722)* (77— 73)
e l\2t1 7 22.2) T \22 27 233

+(z3-73)
23.3 244

+( 1 1 )
T o\2nhn 2 (n+ 1)

NgE

<
Il
-

S

D)

9999 1
=1 (V1) (Yn+ Vntd)
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209

210

211

9999
1

:;(ﬁwm)(wwn—ﬂ)
Yn—-Vn+1
()
9999
= z((n+1)1/4—n1/4)
(23—1)+(35—23)+(45—33)+---+

((9999 + 1% — (9999)3)

= (104 —1=9
(3)
Leta, ar,ar?, ar3, ... are in G.P.
Now ar* = 7!and ar” = 8!
~ On dividing, we getr3 =8 = r =2
Hence, a.2* = 5040
5040

na=>—" =315
‘=16

So 315, 630, 1260, ... are in G.P.
©S3=12205 >n=3

(7)

ax’+ (a+d)x+(a+2d)=0

a,a +d,a + 2d are in increasing A.P. (d > 0)
For real roots D = 0

= (a+d)?>—4a(a+2d) =0

= a’—-3a?—-6ad >0

= (d—-3a)2-12a*> >0

= (d—-3a)?-12a*> >0

= (d —3a —V12a)(d — 3a +V12a) > 0

:[g—(3+2x/§)”g—(3—2x/§)]20
d

a|Min
= least integral value = 7

(1)

Let a be the first term r be the common ratio of
G.P.

=3+2V3

a(1—r201
¥= 625
1—r
2001 _ (1 1 L1
Now E20}~ = (a1 P am)
_11 1
T a  ar ar200

1/1-7201\ 1
Ta\ 1-r ) 7200

a

1 625 1
- X —_
a

212

213

214

215

625 625 625
@ " (@ ? 625

(0)

10x% — nx? — 54x — 27 = 0 has roots in H.P.
Putx =1/t

27t + 54t +nt—-10=0

This equation ahs roots in A.P,, let the roots are
a—d,aanda+d

. _ 2
..3a——ﬁ:>a——§

Also (a — d)a(a+d) = %

_2(4 d2>— 10=><4 dz)— 5
“3\9 27 9 9

wd?=1=>d=+1

Ford = 1,r00tsare—§+ 1,—3,—3—1 =

1_2_5

3’7 3" 3

Ford=—-2,-1,-%,-2415 -3 21
37 3 3’ 3’3

n 10 5 2 n 3

 —m———— — 2 — = —

27 9 9 9 27 9

>n=9

(1)

Leta, =a—d; a, =a;a3=a+d
~3a=18 =2a=6

Hence, the number in A.P.
6—d,do6+d

a,+1,a,,a; +2inG.P.

ie.7—,68 + d in G.P>
~36=(7—-d)(8+d)

36 =56 —d —d?

d>+d—-20=0

Hence, the sum of all possible common different is
-1

(9)

k(k+ D) k(k+1

[(2 )]_ (2 )21980

= 1980

k(k+1) [k(k +1) ]
= -1
2 2

= k(k+1)(k* + k—2) =1980 x 4
= (k—1Dk(k+1)(k +2) =8.9.10.11
~k—-1=8=>k=09

(7)

6,a,b in H.P>

1 .
are in A.P.

)

Q|r

]

U

+
AN RS -

U

RN R

N
I
Q

SRS R NSIR

U
o
S|
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216

217

218

219

220

6a

=>bh=

12 —a
a€{3,4,6,8,9,10,11}
(8)

For the G.P. a, ar, ar?, ...
P, = a(ar)(ar?) .. (ar™ 1) = q".rn(n-1/2

nS= Z "B, = Z ar®=1/2

n=1 n=1
Now, Yo ar® /2 = q[1 +vr+71+
77+..Foo=al—r

Givena = 16andr =1/4

LS = —16 =32
1-(1/2)

(6)

Let %, a, ar be the roots

~oad=-216

o 2 2
Agaln7+a r+a“=>
2 1\ _
(1+r+3)=b ()
1
And (1 +7r +;) —-a (3)
On dividing (2) by (3), we get

b
Sa=——
a
b
= a3 = —; (4)
3
From (1) and (4), (%) =216
b
>—-=6
a
(0)

a,b,carein AP>=b :aT“

€]
b,c,darein G.P.= c? = bd (2)

2ce

Andc,d,eareinHP.=> d = s 3
+c\ (2 .
Now c? =bd = c?= (%) (ﬁ) [using (1)
and (3]
~c?4+ce=ae+ce
= c?=aqe

Now givena = 2and e = 18
wct=ae >c?=2%x18=36 > c=60r—>6
(1

a
=rnand——=r1,
1—7'1 1—7'2

Hence, r; and r, are the roots ofﬁ =r
>1r2—r+a=0

>nt+tnrn=1

(6)

10 for the given A.P., we have 2(2a + b) =
(5a — b) + (a+ 2b)

=>b=2a (i)

221

222

Also for the given G.P., we have (ab + 1)? =
(a— D%+ 1)?% (i)
~ Putting b = 2a from (i) in (ii), we geta = 0, —2

1
or —
4

Buta>0,soa=iandb:2a=%
Hence,(a™*+ b 1) =2+4=6

(3)

9
369 =5[2+ (9~ 1)d]
=82 =2+8d
=d=10

Nowar® =a+8d=1+8x80=81
=r8 =281

=>r=13
6
= ar D =1x(¥3) =27
(6)
WehaveS=3+Zf=1%=3+Zf=1#+
S1
w 2
it
S2
1 1,1
N0W51—2n=13n_1_1+§+3_2+ 0o
g 1 3
. 1= 1 =§
1-(5)
21 2 4 6 8
=) =zttt
n=1
S=2i 2 0,8
273732738 " 3¢
Now,Z=424242 4 ..o
3 332 3
25 _ 2 1,11 -
3 —3[1+3+32+33+...OO] [On subtracting]
1 3
" S, = =

EROE

Hence,S=3+§+%=6
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