CHAPTER

Let 4 be the sum of the first 20 terms and B be the sum
of the first 40 terms of the series
12+2224+32+242+ 52+ 262+ ...

If B — 24 = 100\, then A is equal to

(a) 496 (b) 232 (c) 248 (d) 464 (2018)
Let a;, ay, Ay woviinnne , a4y be in A.P. such that

12

Y ay .1 =416and ag + ay3 = 66.

k=0

2 2 2 _ ;

ai +ay + .. +af7 =140m, then m is equal to
(a) 33 (b) 66 (c) 68 (d) 34 (2018)

If b is the first term of an infinite G.P. whose sum is five,
then b lies in the interval :
(@) (—eo, —10]

(c) (0,10

(b) (=10, 0)

(d) [10,00)  (Online 2018)

1 1

T — are two A.P.s such that
o hy )

xy = h, =8 and x; = h, = 20, then x, .
(a) 2560 (b) 2650 (c) 3200

If x|, x,, ..., x, and

h,, equals

(d) 1600
(Online 2018)

2 3 n
Let 4, =(3)—(3] +(3) et (=D (5)
4 4 4 4
and B, = 1 — A4,. Then, the least odd natural number p, so
that B, > 4, for all n 2 p, is
(a) 11 ®) 9 () 5 (d 7
(Online 2018)

If a, b, ¢ are in A.P. and a2, b%, ¢* are in G.P. such that

a<b<cand a + b + ¢ = —, then the value of a is

Blw

1 1 1 1 1 1 1 1
(Online 2018)
The sum of the first 20 terms of the series

I+=+—+—+—+...,1i
2 4 8 6 |
1 1 1
(Online 2018)
1 1 1 .
Let ——-»—— (x;#0fori=1,2, ..., n) be in A.P. such
X X X,

that x, = 4 and x,, = 20. If n is the least positive integer

41
for which x, > 50, then E(X_J is equal to :
1

i=1

Sequences

and Series

10.

11.

12.

13.

14.

15.

16.

(@) 1/8 (b) 3 (c) 138 (d) 13/4

(Online 2018)
For any three positive real numbers a, b and c,
9(25a* + b*) + 25(c* — 3ac) = 15b(3a + c). Then
(@) b, ¢ and @ are in A.P. (b) a, b and c are in A.P.
(¢) a, b and c are in GP. (d) b, ¢ and a are in GP.

(2017)

Let a, b, c € R. If fix) = ax*> + bx + c is such that
atb+tc=3andfix + y)=fx) +fAy) +xy, Vx y€ER,

10
then 2 f(n)is equal to

n=1
(a) 165 (b) 190 (c) 255 (d) 330 (2017)
If the sum of the first n terms of the series

V3 +475 +4/243 ++/507 +.....is 4354/3, then n equals

(a) 29 (b) 18 (c) 15 (d) 13
(Online 2017)

If the arithmetic mean of two numbers a and b,

a+b
a > b >0, is five times their geometric mean, then u—b b

is equal to

(a) J6 (b) 2 (c) o6 (d) 3
2 4 12 12

(Online 2017)

Let S =i+ 1+2 N 1+2+3 + 4 1+2+..+n .
PP+ P2+ P+ 4. +n°

If 100 S, = n, then n is equal to

(a) 99 (b) 19

(c) 200 (d) 199 (Online 2017)

If three positive numbers @, b and ¢ are in A.P. such that
abc = 8, then the minimum possible value of b is
(a) 42/3 (b) 41/3

(c) 4 (d) 2

If the 2™, 5% and 9™ terms of a non-constant A.P. are in
G.P., then the common ratio of this G.P. is

(a) 8/5 (b) 473 (c) 1 (d) 7/4 (2016)
If the sum of the first ten terms of the series
2 2 2 2
(12) +(2£) +(31) +42+(4i) +..is Em,
5 5 5 5 5

then m is equal

(Online 2017)



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(a) 102 (b) 101
(c) 100 (d) 99
Let x, y, z be positive real numbers such that
x +y+z=12 and ¥**° = (0.1) (600)>.
Then x* + 3 + 23 is equal to

(a) 342 (b) 216 (c) 258

(2016)

(d) 270

(Online 2016)

Let a,, ay, a,, ... a, ...bein AP.Ifa; + a, +a, +a,=72,

then the sum of its first 17 terms is equal to

(a) 306 (b) 204 (c) 153 (d) 612
(Online 2016)

The sum of first 9 terms of the series

P? P+2° 1P+2%4+3° _

—+ + +..... 18

1 1+3 1+3+5

(a) 142 (b) 192 ) 71 () 9% (2015)

If m is A. M. of two distinct real numbers / and »n
(/, n > 1) and G,, G, and G, are three geometric means

between / and n, then Gf +2G£1 +G§1 equals
(@) 4 Imn*> (b) 4Pm*n* (c) 4 Pmn (d) 4 Im’n
(2015)

Let the sum of the first three terms of an A.P. be 39 and
the sum of its last four terms be 178. If the first term of
this A.P. is 10, then the median of the A.P. is
(a) 265 (b) 28 (c) 295 (d) 31

(Online 2015)

30
The value of 2 (r+2)(r—3) is equal to

r=16

(a) 7785 (b) 7780 (c) 7775 (d) 7770
(Online 2015)

The sum of the 3™ and the 4™ terms of a G.P. is 60 and the

product of its first three terms is 1000. If the first term of

this G.P. is positive, then its 7" term is

(a) 7290 (b) 320 (c) 640 (d) 2430

(Online 2015)

> 1
It =2, then k i It
) A+ D)(n+2)m+3) 3 ont IS equatio

n=1
55 o 7 1 g 2
@ 356 ® 55 © 5% @ 1

(Online 2015)

Three positive numbers form an increasing G.P. If the middle
term in this G.P. is doubled, the new numbers are in A.P.
Then the common ratio of the G.P. is

) 2+

@@ 3+v2 () 2-3 (¢) 2+3
(2014)

If (10)° + 2(11)' (10)% + 3(11)? (10)” + ... + 10(11)° = &(10)°,
then k is equal to

441
@ 59 ®

121

100
(2014)

100 (c) 110 (d)

The sum of first 20 terms of the sequence 0.7, 0.77,
0.777, ..., is

7 20 7 -20
@) §(99-1070) (b) 57(179+107)

© %(99+10‘2°) (d) %(179—10‘20) (2013)

28.

29.

30.

31.

32.

33.

34.

35.

36.

Statement 1 : The sum of the series 1 + (1 + 2 + 4) +
@G+6+9)+(9+12+16)+...+ (361 + 380 +400) is 8000.
n

Statement 2 : }' (k® - (k—1)>)=n> for any natural number n.
k=1

(a) Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is false.

(c) Statement 1 is false, Statement 2 is true.

(d) Statement 1 is true, Statement 2 is true; Statement- 2 is
a correct explanation for Statement 1. (2012)

If 100 times the 100™ term of an A.P. with non-zero common
difference equals the 50 times its 50" term, then the 150™
term of this A.P. is
(a) 150

(c) =150

(b) zero
(d) 150 times its 50 term
(2012)

A man saves T 200 in each of the first three months of his
service. In each of the subsequent months his saving
increases by ¥ 40 more than the saving of immediately
previous month. His total saving from the start of service
will be ¥ 11040 after
(a) 20 months

(c) 18 months

(b) 21 months
(d) 19 months (2011)

A person is to count 4500 currency notes. Let a, denote
the number of notes he counts in the n'" minute.
If ay=a,=...=a;y=150and a,,, a,;, .... are in an A.P. with
common difference —2, then the time taken by him to count
all notes is

(a) 24 minutes
(c) 125 minutes

(b) 34 minutes
(d) 135 minutes

The sum to infinity of the series | + 2 + 6 + 10 + 14 +
332 3 3¢
(@ 3 (b) 4 (c) 6 @ 2 (2009)

The first two terms of a geometric progression add up to
12. The sum of the third and the fourth terms is 48. If the
terms of the geometric progression are alternately positive
and negative, then the first term is

(2010)

(a 4 (by —4 (c) — 12 (d) 12 (2008)
The sum of the series %—%'F%—----upto infinity is

1 N
(a) e? (b) e? (c) e? (d) e! (2007)

In a geometric progression consisting of positive terms,
each term equals the sum of the next two terms. Then the
common ratio of this progression is equals

(@) {5 (b) 2(+5-1)
2
© ~(1-45) d) 145 (2007)
2 2
Let a,, a,, a3, ... be terms of an A.P. If
a+ta,+..+a, p’ a
———————="75, P#¢, then —* equals
a+a,+..+a, q a,,
(@) 41/11  (b) 72 (©) 2/7 (d) 11/41
(2006)



37.

38.

39.

40.

41.

42.

If a, a,, ..., a, are in H.P., then the expression a;a, + a,a;
+ ... + a,_,a, is equal to
(@) n(a; — a,)

(¢) naa,

() (n— 1)a, — a,)
(d) (I’l - l)alan

If the coefficients of 7, (» + 1) and (» + 2)™ terms in the
binomial expansion of (1 + y)" are in A.P., then m and r
satisfy the equation

(2006)

@ m*-m@dr-1)+42+2=0

(b) m>—m@dr+1)+42-2=0

() m—m@r+1)+42+2=0

(d) m?— m(dr— 1)+ 42 -2 =0 (2005)
9] e 2] 0

If x=Ya", y=3%0b", z= Y " where a b, c are in
n=0 n=0 n=0

AP and |a| <1, || <1, |c| <1 then x, y, z are in

(a) H.P.

(b) Arithmetic-Geometric progression

(c) AP (d) GP. (2005)

If a,, a,, a,, ..., a,, ... are in GP., then the determinant

n

loga, loga loga, .,

loga

n+l
A = |loga loga, , 4

loga, ,

n+3 n+5| 1S equal to

loga loga

n+8

(©) 2

n+6

(@ 0 (b) 1 (d) 4

. 1 1 1 .
The sum of the series 1+4-_2!+W+m+ e 00 1S

e+l e—1 © e+l @ €1

1
e e 2e 2e (2005)

Let T be the 7™ term of an A.P. whose first term is a and

(2005)

(a) (b)

44.

45.

46.

47.

48.

49.

The sum of series % + % + é + ... s
(e=1)? (e*-1) (e -1) (e*-2)
@ 5 O HF— © @
(2004)
If the system of linear equations x + 2ay + az=0,

x +3by + bz =0, x + 4cy + ¢z = 0 has a non-zero solution,
then a, b, ¢

(a) are in G.P. (b) are in H.P.

(c) satisfy a+2b+3c =0 (d) are in A.P. (2003)

Let f (x) be a polynomial function of second degree. If
f()=f(1) and a, b, ¢ are in A.P., then f'(a), f'(b) and
f'(c) are in

(a) GP. (b) HP.

(c) Arithmetic-Geometric Progression

(d) AP (2003)
The sum of the series ﬁ_%fLﬁ_“' upto © is equal to
(a) log,2 -1 (b) log, 2

(c) log, (4/e) (d) 2log,2 (2003)

If x;, x5, x3 and y;, y,, y3 are both in G.P. with the same
common ratio, then the points (x;, y,), (x5, ¥,) and (x3, y3)
(a) lie on an ellipse (b) lie on a circle

(c) are vertices of a triangle

(d) lie on a straight line (2003)

Let R, and R, respectively be the maximum ranges up and
down on an inclined plane and R be the maximum range
on the horizontal plane. Then, R,, R, R, are in

(a) AP (b) GP.

(c) H.P.

(d) Arithmetic-Geometric Progression (A.G.P.) (2003)

common difference is d. If for some positive integers m, n, | 50. If 1, loge(3' ~* + 2), logs[4 - 3* — 1] are in A.P. then x equals
1 1 (a) logs4 (b) 1 — logs4
m#n, T,= PE and T, = P then a — d equals (c) 1 — log,3 (d) log,3. (2002)
1,1 51, B-23+33 -4+ . +9 =
@ Vmn—(b) 1 () 0 @ Sty ) 425  (b) -425  (c) 475 (d) —475
(2004) (2002)
43. The sum of first n terms of the series 52. Sum of infinite number of terms in GP is 20 and sum of
, L - . . n(n+1)? their square is 100. The common ratio of GP is
n is even. When n is odd, the sum is 53. The value of 2V4 . 4Y% . gV¢ o ig
@ n(n+1)* ) n(n+1) (@ 1 (b) 2 (c) 32 d) 4 (2002
4 2 54. Fifth term of a GP is 2, then the product of its 9 terms is
3n(n+1) [n(n+l)}2 (a) 256 (b) 512
© —3 @ | = (2004) (©) 1024 (d) none of these  (2002)
ANSWER KEY
L © 2 @ 3 (© 4 (@ 5. @ 6 @ 7. @ 8 @ 9 (@ 10. (d) 1. @ 12. (¢
13.(d) 14.(d) 15. (b) 16.(b) 17. (b) 18. (@  19. (d)  20. (d) 21. (c) 22. (b) 23. (b) 24. (a)
25. (c) 26. (b) 27. (b) 28. (d) 29. (b) 30. (b) 31. (b) 32. (a) 33. (0 34. (d) 35. (b) 36. (d)
37. (d) 38 (b) 39.(a) 40.(a) 41. (c) 42.(c) 43.(b) 44. (@) 45. (b) 46. (d) 47. (c) 48. (d)
49. (¢) 50. (c) 5. () 52.(b) 53.(b) 54. (b)




%x/péwna/ﬁ/o/ms/

1. (©):LetS=124+222+324+24>+52+26>+ ...
The sum of first 20 terms is
A=(12+22+ ... +20)+ 22+ 4>+ ... + 209

_20-21~41+ 10-11-21  20-21
6

4 (41+22)=4410

B=12+222+ ... +240%
= (124224 ... +40%) + 22+ 42 + ... + 409

:40.4;1~81+4~20~621-41=40><41(81+42)

= % x123=33620
B — 24 = 33620 — 8820 = 24800 .. I00A = 24800 = A =248

12
2. (d): 2(14k+1:416
k=0 13
= a, + as + ...+ A9 = 416 = ?(al +a49)=416

As ayy = a

13
, + 484, so we have ?(2"1 +48d) =416,

= a,+24d =32 ..(1)
Given, a, + a,; = 66 = a, + 8d + a, + 42d = 66

= a, +25d =33 (i)
The equation (i) and (ii) gives a; =8, d = 1
Now a?+al?+ ...+ a7 =8 +9+ .. +24

=(12+22+ ... +24) - (12+22+ .+ 7}

_24-25-49 7-8-15

6 6

=4.2549 —7.20 = 4900 — 140 = 4760 = 34(140) ... m = 34

3. (c) :Letbh, br, br?, ... be an infinite G.P. with first term b,

common ratio 7 and sum = 5.

. 5=L; lr<l = é=1—r :>r=1—2
1-r 5 5

b
Now, |r[<l :‘l—g <l= —1<1—§<1

_b<2

= 0<—§+2<2:> 0<10

= 0<-bh+10<10=>-b+10>0and b + 10 < 10
= b<10and b >0 or b € (0, 10)
4. (a) : Let d, and 1/d, be the common difference of A.P.

111 1

Xps Xgy oo , x, and h_l’E>Er~-~’Z respectively.

Given, x; = 8 ; x, = 20

=x +2d, =8 ..() andx, +7d, =20 ..(i)

) ) B 12 16
On solving (i) and (ii), we get 4 =? and X =?

Similarly; h, = 8 and &, = 20

and h_1+d_2:2_0
1 3
On solving (iii) and (iv), we get d_zzﬁ’
16 48 o4
BE R R

9 28 27 1

d, 200 200 200

=ﬁx200=2560
o5

Now, x;

Also, L = i +
th hl

xs o h

2 3 "
5. (d) : We have, 4, :%_Gj +[§j ...... +(_l)n1(g)

1

A

Also, B, =1 - 4,
Consider B, >4, = 1-4,>4,

6 -3
(BY .7 (3 L1
:>1(4j<6:>(1) ()<

4 6 2x3
= (_1)n+1 3Vl+1 <22}’l*1 = (_3)Vl+1 <22}’l*1
which is true for all even natural numbers and for all odd natural
numbers > 7.
. Least odd natural number p is 7.

(d) : Given that a, b, ¢ are in A.P.

2b = a + ¢ ..(1) Again, a2, b?, ¢* are in GP.

b* = (ac’ = ((b*)? - (ac)’) = 0

b — ac)(b*> + ac) = 0

b*=ac or b* = -ac ...(ii)
But b% = ac is not possible. (" This gives a = b = ¢ = 1/4)

Ltyse=

3
Also, a+b+c=% = 3b=z (From (1))
= b=1/4
Putting this value of b in (i) and (ii), we have
1 .
l=a+c .. (i) and —=-qc ..(1v)
2 16



1
From (iii), we have E— a=c

Putting the value of ¢ in (iv), we have
16a> —8a -1 =10

a_Si\/m_8i8\/5:>a:Ii\/5=l+ 1
T 2x16  2x16 4 4 2N
gl 1
4 22
37 15 31
7. @: I+—+—+—+—+

1
=(2—1)+(2—lj+(2—l)+(2—l)+...+20 terms
2 4 8

=2+2+..+20 terms)—(l+%+%+...+20 terms)

20 20
G|, G
=2Xx20—| —=2 | =40 | —=2—
-1 1
2 2

1 1
=40—2+2(—) =38+——
2 219
1 1

1 1
8. (d):x1=4andx21=20 = _:Z and —:%
X 21

5 [y
20 U720

Now, a,, = a +20d =77
1

= l+20a’=L = d=—
4 20 100

11 _
Now, x > 50 (Given) = —<— = L 0=D 1
% 50 7 47 100 50

n
= n>24

Now, i(lj = %[Za +(n-1)d|

=1\ "

25
N 2 1 :é le_LX24 :E
X; 2 4 100 4

i=1

9. (a): 92542 + b?) + 25(c* — 3ac) = 15b(3a + c)
= (15a)* + (3b)? + (5¢)* — (15a)(5¢) — (15a)(3b) — (3b)(5¢) = 0
= %[(1561 —3b)? + (3b-5¢)* + (5¢ —=15a)*]=0
= (15a - 3b)>= 0, 3b — 5¢)*= 0, (5¢ — 15a)>= 0
a b c
= 15a=3b=5¢c = T=§=§ = b, ¢, a are A.P.

10. (d) : Given, filx) = ax®> + bx + ¢

and flx + y) = flx) + Ay) + xy

= ax+yP+bx+yte=alt+bx+c+raf+by+ct+xy

= 2axy =c +xyie, Qa-1)xy—-c=0Vx yeR
1

Then, 61:5,0:0

Also, a + b +c¢c=3 b=15/2

1, 5
Now, f(x)=—x"+—x
S/ (x) > 5

10 1 10 ) 5 10
2f(x)=§ Zn +§2n
n=1 n=1 n=1

110-11-21

_110 42 [21+15]=330
2 6 2 2 12

Alternative solution :

Let x =m, y =1 in fix + y) = fix) + Ay) + xy to obtain
fim+ D) =fim)+f(1))+m=fim)+3 +m

= fim+1)—fim)=3+m

Changing m to m—1, we get

510-11 _10-11

fim) = fim — 1) =3 + (m — 1) . ()
f2)-f1)y=3+1 .. (ii)
. . . m(m+1)
Adding (i) and (ii), we get flm + 1) -3 =3 + 5
Fma1y=3m+ 0D 5 f(m)=3(m—1)+—(m_21)m+3
m>—m m?+5m m®> 5
=3m+ = =—d4=m
2 2 2 2

from here calculation is same as in previous solution.

11. () : We have,\[3+./75 +4243 +.....=435\3

= B[1+/25+81++/169 +.....]= 4353

an® 4
N n+%_?”:435 = 2n + 4n? — 4n = 870

= 4n*-2n-870=0=2n*-n-435=0
1£/1+4x2x435 1+59
n= =

4 4

1459 [
4

-39 is neglected}

a+b

12. (c¢) : Arithmetic mean of @ and b = and geometric mean

of a and b:JE

a+b
According to question,T=5\/E = (a + b)*> = 100ab

Now, (a + b)> — (a — b)*> = 4ab
= 100ab — (a — b)* = 4ab = 96ab = (a — b)*

(a+b)> 100 a+b_ 10
(a-b)* 96 a-b 46
atb 5 6 56
= —=—X—==—
a-b 26 J6 12
r(r+1
o Lt 1]
13. @: 7. = =T.= r(r+1) ror+l

(r(r+l))2
2

(11 ) ( 1 j 2n

- - =21-— - L

5i=2 ;(r r+l ntl) = S n+1

Now, 100§, = n = 100 x

=n
n+l

= n+1=200 = n=199



14. () : a, b, c are in A.P.
Now, abc = 8

= ac (a;rc)=8 =acla+c)=16=4 x4

wat+c=2b

= ac=4anda+c=4
So. b= 2=2
0, =3

15. (b) : Let d be the common difference and a the first term
of the A.P. , then we have

(a + 4d)* = (a+d)(a+8d)
Now. at+4d a+8d _ 4d 4

a+d a+4d 3d

and # 0

[Using properties of ratios.]

16. (b) : Let us denote the expression as A

3V (2V (1)
. A=(1—) +(2_) +(3—j +... upto 10 terms
5 5 5
82 122
=—+——+...upto 10 terms
52 52

2
4
= —2(22 +3%+42... upto 10 terms)

16 212 16 16
Loz ) 16 s 104,
25 6 25 5

As the sum is given to be Em
5

m = 101

17. G :x+y+z=12
Now, AM. > GM.

3(§)+4(ZJ+5(§)Z{(xf(y)‘*(;ﬂé

12 3 4

345
XYz
331455 1 :>x3y4ZSS33‘44'55
But, given x**z° = (0.1) (600)*
All the numbers are equal.
=% =k(say) = x =3k y =4k z = 5k
But, x+y+z=12= 3k+4k+5%k=12=k=1
x=3;y=4;z=580, x>+ +27 =216

18. (a) : We have, a; + a, + a;, + a3 =72
= (aytay) +(a,+ay) =72

345

[SSER
[S; AR

Now, a, + ajs =a, +a, =a +a, .. a +a,=36
Now, S,, =1?7[a1 +a,,]=17x18 = 306
19. (d) : The n™ term, 7, is
nz(n+1)2
P42 +4n’ 4 (@)
143+..+2n—-1) n2 4
2 (n+1)* 1
2
S 0= S
n=1 n=1

1[10-11-21
__{— }:-{385—1}:—><384=96
4 6 4 4

20. (@) : Given that /, G|, G,, G, n are in GP.

G =1Ir, G, =1 G, =1Ir n=10*

Then G* + 2G,* + G* = (Ir)* + 2(r)* + (Ir)*

= (PYIr*) + 2PUr*? + (")}

= Pon + 2Pn* + In® = (P + 20l + n?) = In(n + I* = 4m>nl
21. (¢) : Let a, a + d, a + 2d be first three terms of an A.P.
So,a+ta+d+a+ 2d=39
= 3a+3d=39=d=3 (-
Sum of last four terms = 178
= [-3d+[1-2d+1-d+1=178
= 4/-64d=178 = 41=196 = [ =49

a =10)

A. P is 10, 13, 16, 19, ........., 46, 49
Median = +49 =29.5
30 30 5 15 5
22, (b): X (r+2)(r=3) =X (" -r=6)-X (" -r-6) _ (j
r=16 r=1 r=1
r(r+D)Q2r+1) r(r+1)
Put » = 30 in - —6r
6 2
30-(31)-61
=%—15(31)—6(30)
= 9455 — 465 — 180 = 8810 ... (i)
) 15-16-31 15-16
and putting » = 15, we get —6 S —6-(15)

15x16

=5X8x31- -6x15

= 1240 — 120 — 90 = 1030 .. (iii)
Substituting the value of (ii) and (iii) in (i), we get the value =
8810 — 1030 = 7780

23. () :ar? + ar®* =60 and a x ar x ar? = 1000
ar(r + 1?) = and @’ =1000 = ar=10
r+r=6 = r=-32

r=2 = a=5:T,=ar’=5x20=

i
nzln(n+1)(n+2)(n+3) 3
1 1 1
+ + +———=
1-2-3-4 2-3-4.5 5:6:7-8

1[( 1 1 1 1
= — - + - +.....
3[(1.2-3 2.3-4j (2-3-4 3.4 5)

(5 67

1[ 1 1 } k 1[1 1}
= | |=== B — = k:—
301-2-3 6-7-8 3 3L6 336 3 336
25. (¢) : Let the numbers be a, ar, ar’, we have
arl=a+a? = 4r=r+1=r-4r+1=0

+ +

:4_-\[13:4_2\/5221\/5

2 2
_ r=2+\/§, as number is positive.
26. (b) : Let P = 10°+2 - 11108+ ...+ 10 - 11°

14l

320

24, (a):

w | =

11
we have EP=11'108+~-+9'119+1110 on subtracting, we get



= %P=1110—[IO9+111-108+112-107+...+119]
(11)10_
1110 2102 MO/ L1410 310 4 4l0
o
10

P =10'""= (100) - 10°
On comparison, k£ = 100

27. )2 0,=077777..7 7 T o T T4 44y
7 terms 10 192 10" 9

20 7 20 7 1
$20= Dty =5/ 20~ Y107 |= §{20—5(1 —10‘20)}
r=1 r=l1

_7 -20
=47 (179+107%)

28. (d) : Statement 1 :
1+(1+2+4)+(@4+6+9)+....+(361 +380+400)is 8000

n
Statement 2 : 2 K = k-1*)=n?
k=1

Statement 1 : 7, =1, 7, =7=8 — 1,
T,=19=27-8 =T,=n-(n-1)>
~. Statement 2 is a correct explanation of statement 1.
29. (b) : 100 (a +99d) = 50 (a + 49d)
= a+149d=0ie,Ti5=0
30. (b) : Let it happens after » months.

n-3

2

3x200+

N (n—3
2
= n*+5n-546 =0 = (n+26)(n-21)=0 ..
31. (b) : We have a; + a, + ... + q, = 4500
= a;tapt..+a,=4500-10 x 150 = 3000
= 148+ 146 +.... = 3000
n—10
2
Letn—10=m = m x 148 —m(m — 1) = 3000
= m?—149m +3000=0 = (m—24)(m - 125)=0
m = 24,125, giving n = 34, 135
But for n = 135, we have a,35 = 148 + (135 — 1)(-2) = 148 — 268 < 0
But aj4 is positive.

{2 240 + (n — 4)40} = 11040

)(480 +40n —160) =11040 - 600 = 10440

n=21.

-(2x148+ (n—-10—1)(-21)) = 3000

Hence, n = 34 is the only answer.
2 6 10 14
32. (a);LetS:1+§+—+—+—+ ..... (1)

t—t—+F... (2)

Subtracting (2) from (1), we get

2 1 4 4 4
—S=l+—-+—+—+—+.....
3 3 32 33 34

4 1 4 1 4 1
=—|l+=+...t0 o= —F==——=2
3 3 3 1_1 3 2/3
2 3
= =5=2 .. §=3
3
33. (C): Let the G.P. be a, ar, ar, ar’, ...
we havea + ar =12 (1)
ar’ + ar’ = 48 ...(ii)
2
. ar“(1+r) 48 >
—_— - =4
on division we have alin) ~12 = 7
r=+2
But the terms are alternately positive and negative,.. » = — 2
N St 1z 12 12 F i
oW A= =T =TT (From (1))
3. d): v e =1- +ﬁ_x_3+ﬁ_ to infinit
. Rt TR T i TR up y
Then put x = 1, we get
-1 —1_l+i_i+i_ 3 3
e =l -t mty o upto infinity.
35. M) :Given,a=ar+a’ =>r+r-1=0= r=_1J2”/§.
36. (d) : Given a;, a,, as, ... be terms of A.P.
P
atayt..a, p? - ?[Zal +(p-Dd] B p?
. . T 2 T2
al+a2+...aq q2 %[2a1+(q_1)d] q
2a, +(p-1)d _ p
> 2 +(a-Dd _ o
a+(g-1yd q
= [2a; + (p — Ddlg = p[2a, + (g — 1)d]
= 2a/(q - p) =dllg - p - (p - )]
= 2a(q-p) =dg-p) = 2a=d
a_6_ a1+5d _a1+10a1 a_6_1_1
= a21 B al +20d B al +40a1 = a21 - 41
37. (d) : Given ay, a,, ... a, are in H.P.
1 1 1 1 1
— — ... — € AP ———==d
= a, 4ap a, = a, aq
a, —da a a
= aja, = le: 1_72 (1)
a»a H_ & ii
243 =Ty ... (1)
a,_1 a
ay_14y = ”d _7}7 (I’l)
Adding (1), (i1) .cceorvenne (n) equations we get
aq a,

aay + aay +azay t+....a,_a,= - —

d d

1 1 a,—a
Also — = — - 1
S0 P +(n-1)d — n

} a = (n_l)alan

aa, + axay; + ... a,_a,= (- Daa,.

38. ) : T, ="Cy’. ."C_  +7"C._ =2x"C
m! m! _ m!
2 o Dm—r D D m—r =1~ Zrm =)
r(r+1) (m—r+0)(m-r) 2(r+1)(m-r+)
D m—r D) (D m—r D!t Dm—r+1)!




= rr+t D)+ m—-r+1)m-r)y=2(r+ 1)m-r+1)
=> reth)+m-rP+m-r-200+)m-@E-1)=0
=> rtD)+m+r-2mr+m—-r+2@-1)2mr+1)=0
= m-m@ +1)+4r2-2=0.
39. (@) : Given |a|<1,|b|<1,|c|<1, a b c € AP.
and § a"=11 , E b”:L, E c”:L
n=0 —a 2o 1-b" 2o l-c
P R T
l-a 1-b l-¢
:>a=x_1, b=y_1, ¢=2-1
x y z
asa b ceAP. . 2b=a+c

= x,y,z € HP.

2(y_—1j:x_—1+z—ljz:1+1
X z y X z

40. (a) : Let ¢ denote the 7" term of G.P. with first term b and
common ratio R
.t =bR T o logt, = logh+(r—1)logR
Now from given determinant we have

logb+(r+1)logR
logh+(r+4)logR
logh+(r+7)logR

logh+(r—1)logR
logb+(r+2)logR
logb+(r+5)logR

logb+rlogR
logb+(r +3)logR
loghHr+6)logR

(applying C, — 2C, — (C, + ()
logh+(r—1)logR 0 logb+logR(r+1)
1
= Elogb+(r+2)logR 0 logh+(r+4)logR _ 1, o _
logh+(r+5)logR 0 logh+(r+7)logR

! 1 !
41. :
© = 1+ 220 " Tean T eacen T
21 + 41 + 61
2221 244 29(6))

+ ....0

:121+ 21 + 41 + 61 + .00
2 2721 27(4h) 2°(6)
1 o xt A
—5{2(1+7!+T!+a+...oo
= %[€x+€7x] where x = 1/2
1[ 1/2 —1/2] e+l
=—le' " +e = ——
2 2\
1
42. ©: IT,=a+t(m-1)d= ; ..(1)
1
I,=a+n-1)d= — (i)
m
1 1 1 1
Now T, - T,= ——— =(m-nd=>d=—— anda= —
n o m mn mn
ca—-d=0

43. (b): As S, is needed for n is odd let n = 2k + 1
8, =Sy, = Sum up to 2k terms + (2k + 1) term

n

2k(2k +1)°
= ———— + last term
2
n—1yn? n(n+1
=% +ntasn=2k+1-= %

2 Xt
44. ) : e +e¥=2|1+—+—+ .. ©
21 4!

e+e! 1 1

1=_ _—

2214

(e-)* 1 1
= —+—+—+..®
2e 21 4! ¢!

45. (b) : For non trivial solution the determinant of the
coefficient of various term vanish

1 2a a
ie. |1 3b bl =0
1 4c c
= (3bc — 4bc) — 2a(c — b) + a(4c — 3b) = 0

2ac

a+c
= a, b, c € HP.

46. (d) : Let the polynomial be f(x) = ax> + bx + ¢
given f(1) = f(-1) = b=0

L) =ax + ¢

now f’(x) = 2ax

o f'(a) = 2a%, f'(b) = 2ab, f'(c) = 2ac as a, b, c € A.P.
= &, ab, ac € AP. = 24?% 2ab, 2ac € A.P.

= f(@), [ b), ['(c) € AP.

1 1+1 1+1 log 2 )]
=l-—+T—-—=—T—= ... o0 = 10
273 45 S
. 1 1 1
A= 93 45 e T
1

T 2n)2n+1)

1 o
5= 2, :Z(2n)(2n+l) :Z(Z_znuj

11 11 [ 1 1 1 1 }
=|——=|+|==-=|+00= | ——+———+—+ .0
5-5)+(5-3)

2 3 4 5
= —[log,2 — 1] = 1 - log,2 ..(B)
Now s =5, -5, = (4) — (B)
=log,2 — 1 + log,2 = log(4/e)



48. () : Letx, =a .. x, = ar, x; = ar’
and y, = b .. y, = br, y; = br?
Now A(a, b), B(ar, br), C(ar?, br?)
b(l-r) b
Now slope of 4B = =— and
a(l-r) a
br(l—r) b
slope of BC = ————=—as slope of 4B = slope of BC
ar(l-r) a

.. AB || BC, but point B is common so A4, B, C are collinear.

49. (c) : Let 0 be the angle of inclination of plane to horizontal
and u be the velocity of projectionzof the projectile
2
u u

Rl = —.st_
g(1+5sin 0)
11 2¢ 2
R R & R=RRReHP

g(1-sin0)

W
bd

1
(¢): As 1, Elog3 (3'=*+ 2), logy(4-3* — 1) € AP.

logy(3' =% + 2) = log,(4:3* — 1) + 1

31040 = (43— 1) x 3 - log3 = 1.

3042 =123 - 3

3B %) + 2] = 12:3% — 3-3* (multiplying 3 both side)
127 — 5t — 3 = 0 where t = 3*

Gt+ 1) (4t—3)=0=1=—1/3, 1 = 3/4

U Jidiuy

= 3=

W

3* = —1/3 which is not possible and ¢ =

= x log;3 = log,3 — log;4
(By taking logarithm at the base 3 both sides)
= x=1-log4
51. @: (P+3+5+ . +9) -2 +4+6+8)
=(P+3+5+.+9) -2 +2+3+ 4
SIPH @n s
— B[+ 23+ ...+ 4

=Rnn+1)(m+2)(n+3)—-12nn+1) (n+2)
nz(n +1)2

4 n=4

(even)

n=even = 4

+ 13n(n + 1) = 1), ~ s oqq) — 23{

S[2x5x6xTx8—-12x5x6x7
+13X5X6—5]—23(
=[3750 — 5(505)] — 2 x 16 x 25 = 1225 — 800 = 425

52. (b) : Let terms of G.P. are a, ar, ar?, ....

a
S, = 1—r where a = first term, » = common ratio
S, =20
. . a
According to question =20
-r
=a=20(1-7r)
2 a a
Also 7 =100 = — =100
-7 I-r 1+r

=a=51+r)
Solving (i) and (ii) we have r = 3/5

53. (b): S, = 2481632 "7 = 2¥say)
Where A 1-l-2+3+4
= —+—+—+— .0, 00
TETATR 16 R
A 1 2 3 4
— =0+ —F+—+—+—+ .0
2 8 16 32 o4
Now (B) - 4) = £=l+l+i+L+L+...
2 4 8 16 32 o4
L e 1.2
2 -r 4 A
so S, =2!
54. (b) : Let first term of a G.P is @ and common ratio »
t5:ar4:2
9
Ha,- =a-ara’...a?
i=1
8x9
=a'r 2

= a0 = (@*)’ =2° =512

==

16><25]
4

(i)

(%)
. ()

.. (B)
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