DACE

Sequence & Series

Math. XI

1.

EXERCISE - 1 [A]

(@)
= 5t. 8t

=5(a+4d)=8(a+7d)
= 3a =-36d
=d :—ia
12
Now, T, =a+12d

= a+12(—iaj:0
12

(©)

=T, =a+6d

—a+6d+34 (1)
=T, =a+12d

—a+l2d=64 ... )

Solving (1) and (2)
—a=4and d=5
=..Ty=a+17d
= 4+17x5=89

(b)

=T, =a+6d
= a+6d=40
—=a=40-6d

=5, = [2a+12d]

13
:?[2(40—6d)+12d]
= %[80] =13x 40 =520
(a)
=S, = %[Za +39d]

= 20[ 2(2)+39(4)]=3200

(©)
Let the terms of A. P are (a—d),a,(a+d)

Now, (a—d)+(a+d)=12
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= 2a=12
—a=6

= and(a—d)a=24
= (6-d)=6=24

=d=2
= ..firsttern a—d=6-2=4

6. (©
=S, =2—2n[2(2)+(2n—1)(3)]=n[a+6n] .......... (1)
=3 =%[2(57)+(n—1)(2)]=n[56+n] .......... @)

Solving (1) and (2)
=1+6Nn=56+n

=n=11
7. (@)
=S, =4S,

=2 ~[2a+9d] - 4x >[2a+4d]

=2a=d

a 1

_a_t

d 2

8. (@)

P
:Sp=§[2a+(p—1)d]=x ......... (1)
:Sq:%[ZaJr(q—l)d]:y 2)

r
:>Sr=§[2a+(q—1)d]:z ......... (3)

Now substituting value from (1), (2), (3) in

= =(a-0)+ (r=p)+(p-0)

= 2[2a—(p—1)d](q—r)+2[2a—(q—1)d](r—p)+2[2a—(r—1)d}(p—q):O
9. (@)

Odd two digit number will be 11, 13, 15, ......... 99 — total 45 numbers

=S= 4—25[2(11)+(45—1)2]

= Z[22.+88] - 2475
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10.  (d)
1 1 1

1
:S:1+\/§+\/§+\/§+\/§+ﬁ+ ....... +—M+ T
_¥3-1 5=y3 J7-5  en+l-on

2

5 > 5 T

:%(Jzn +1—1)

11.  (d)
=a;,8).e a,jarein A. P.

n+l

Let a, =aand common difference be d

aa, a,a, a,a
1 1 1

:>a(a+d)+(a+d)(a+2d)+ """" +(a+nd)(a+(n—1)d)

U
D_ll—‘

[ d
(a+d) " d)(a+2d) """" +(a+nd)(a+(n—1)d)}

( Jlrdj+[a+d a+2dj """" J{a+(n2—1)d_a+1ndﬂ
o

a a+n

U

Q_||—\ Q_||—\ D.lH

U

a+nd
a+nd

12. (d)
Let first be a and common difference be d.
a, +a;+a,,+a, +a,+a, =225
= 6a+23d=75

Now, S,, = 2—24[2a+23d] ~12[75]=900

13. (@)
a, b,carein A. P.
:ﬂ:b
2
a+c 1

2abc  ac
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ab+cb_i
2abc  ac
1 1
_,ab bc_ 1
2 ac
.'.i,—,iareinA.P.
bc ca ab
14. (b)

= log 2log (2" —1),log (2" +3)are in A.P.

_ log2+log2" +3
2
= 2log(2"-1)= Iog(2><(2” +3))

= Iog(2n —1)

= log(2" ~1) =log (2" +6)

—(2"-1) =2" +6

=2 41-2" =2""416
=2"-42"-5=0

Let "=t

=t*-4t-5=0

(t=5)(t+1)=0

=>t=5 or t=-1

=2"=5 or 2" = -1 (not possible)
= log; =n

15. (o)
X,[x+1,[x-1=AP
Forx<-1
=X,—X-1,—-Xx+1=AP
= —X-1-x=-2x-1
= -X+1+x+1=2
From (1) and (2)

= -2X-1=2
:>—2x:3x:_—3
2
=..5, =§ 2(_—3J+(19)2 =350
2 2
16. (b)

=a=2n-1

a+1
=>nN=——

2
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17.

18.

19.

20.

= (1+3+45+....p)+(1+3+5+.....+q) = (1+3+5+....+T)

2 2 2
-2 (53}
2 2 2
=(p +1)2 +(q +1)2 =(r +1)2
P > hence smallest pythagaion to put will be 6, 8, 10.

Thereforep=7,q=5,r=9
Least value p+q-+r=21

(b)

Let first term of G. P be A and common ratio be R.
=T = ARPt =3
=>T,= ARt =p
=T =AR"=c¢
(-4 (p-9)

Now, aQ—r.br—p.CP—q :(AR(pl)(q-f) ).(AR(ql) )).(AR(rl))
== AORO :1

(©)

Let the first term of G.P. be

a 1 ,
—,—,d,dl,ar
r

r?’
If third term is 4
=a=4

~.their product = (a)’ = (4)°

(d)

=X, 2X+2,3x+3are in G. P.
then (2x+2)" = x(3x +3)

— 4x* +4+8x =3x* +3x

—=X*+5x+4=0

=(x+1)(a+4)=0

=X=-4 or X=-1

if x =—1then term will be — 1, 0, 0 Not possible
if x=-4

Then term will be -4, -6, -8

=a=-4
-6 3
=>r=—=—
-4 2

3
=T, = ar® = —4><(3?J = —4x% =-13.5

(b)
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21.

22,

a = xlet common ratio be r.
=S, =5
X
=—>=5
1-r

5-x
=>r=—
5

Or r e(-11)for an infinite G. P.

:>—1<5_—X<1
5

=10>x>0
(@
A, b, carein A.P.
a+c
=..—=b ... 1
> (1)
andc-b=b-a ... (2)

and b—a,c—baarin G. P,
then (c—b)’ =a(b-a)
form (2)
= (b-a)’ =a(b-a)
=b-a=a ... 3)
From (3)
=b=2a

b

=>—=2
a

From (3)
=b=2a

(b)
Let S=3+33+333+.....33....33

=S=3(1+11+111+.....+111....111)
= 3(1+(1o #1)+(10° +10+1)+ oo+ (10" +10°7 410 ... +10+1))

=3(n+10(n-1)+10°(n-2)+........10") oD
Let S'=n+10(n-1)+10°(n-2)+.......+10" ce2)
=10S" =10n +10° (n —1) +....210"+20" L 3)
(2)-03)
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23.

24,

25.

—-908' =n-10-10*-10°......10*"
=n —(10+102 +10% +.....10" +1o"+1)
10(10" -1) 10™ —10
= N-— =N-
10-1 9
9n-10"" +10
:> e —
9
n+l _ _
g 10" -10-9n
81
= .. From (1)
10" -10-9n
27

=S=

(b)
1234, 2345, 3456 ..........
d=1111

T, =1234+(n-1)1111
=123+1111n

(@)
a=2+d

b=2+2d
c=(2+2d)d
2(a+d)dd =160
=dd(1+d)=445
=d=4
a=6,b=10

c=40
a+b+c=56

(@)

T, =8T,

—ar® =8ar?

= (*=8

=r=2

T, +1, =102
=ar®+ar’ =192

= a(64+128)=192

=a=1 .. (1)

=a=1 . )
24(27 —1)

T +T, +. Ty = > = 2032
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T, +T,=2°+2°=288

26. (c)
20 _
:HZ:;‘S”] 9_1—sin2(9:>X cos? 0
:icosz”q):;:y: L
~ 1-cos® sin® ¢
- 1
(o "(O—d)=
:>nZ=1:cos( +9)cos’(6-¢) 1—cos(6+¢)cos(6—9)
=2= L -
1-cos® 0 +sin’¢
1
Now, z_l_1 lor Z(xy—y+Xx)=xy
Xy

= XyZ— XYy = yZ —zX

27.  (b)
Letx:\/§+1
:>y:1
2-1
1 1 N2-1_V2-1_y
y J_+l \/_+1 -1 1 z
=..X,y,zarein G. P.
28. (d)
A S |
b-a b-c b

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

pb-a)o—c) > )OO

= b?+bc+b?

—b?+ac—ab—

—b’=ac
a,b,careinG

—ab
bc

P.

but a, b, c are in H. P. so not correct
(b) asa, b, c,are in H. P.

2ac
=>b=—-
a+c

2ac .
Butbh=——is
a+c

given so not correct

b+a b+c

:(C)b a+b Cc

=1
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29.

30.

31.

32.

= (b+a)(b-c)+(b+c)(b—a)=(b-a)(b-c)

—=b?+bc+ab+ac+b?—ab+bc—ac
—=b?—bc—ab+ac
= b’ +bc+ab=3ac

No result

.. Answer is none.

(©)
:bzﬁ
a+c
b b
b+a b+c §+1 E’Ll
Now, + b D
a a
2C 2a
a+C+1 a+c+l_3c+a 3a+C_
~ " 2¢ " a B * B
a+c a+c
(a)
= y= 2ab’ :Zay,ZZZby
a+b a+y b+y
2ab 4ab 4ab
or y: X = , L=
a+b a+3b 3a+b
1 1 1 a+b a+3b 3a+b
Now, —+—+—= + +
X y z 2ab 4ab 4ab
1 1 10
= —t+—=—
a b 9
(c)
—=a,b,carein H. P.
1 1 2 1 2 1
= -+-=—and-=—-=
a ¢ b c b a

1 1 1)1 1 1 1 2 1 1
Now, | —+=—=|| = +=—=|=| —+——=—=
(b c a](c a bj (b b a a

(3 2)(1) 3 2
D= - |
2 a/lb) b*> ab
(c)
~abe _yp

b c a

2
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33.

34.

35.

ac
Zi
:E:abi
c a_c
b a
c
_b_ b
c a’+c?
ab
—a’h+b’*c=2ac?
(©
=a,b,c=G.P.
—=b*=ac
Now, -+ ~log + log? =log” = log
log; log;
= 2logt =2 1X
log,,

=..log},log;,log” =H.P

(b)

Letazl1 andc1
——d —+d

b b
b

~1+bd

dc

=>a=——an
1-bd

1 111
Now, —+—+—=—
a b c 4

1-bd 1 1+hbd
—
b b b
Now,a+b+c=37

:>—12 +12+ 12 =37
1-12d 1+12d

24

> ——=
1-144d

=1hence b=12
4

=d= i Hence numbers are 15, 12, 10

(@)
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36.

37.

38.

39.

40.

d=19—3=§=4
3+1 4
=A =a+d=3+4=7
=A,=a+2d=11
=A,=a+3d=15

(b)
A,b,c,d, e, fi.e. A. M. ‘s between 2 and 12
de b—a_lZ—Z_E
n+l1 6+1 7
:Sz%[2a+7d]=4[4+10]:56

= .a+b+c+d+e+f=200—-a—-b
=56-2-12=42

(b)
1
bjnu
=>r=|—
a
=n=2
1
=r= %)M:4
1
=G, =ar=4

=G, =ar’ =16

(b)
n+l
—-GM=32

(a)
a+b  2ab
2 a+b
=a=b

(@)

=A,+A,=a+b,GG,=ab
1 1 a+b

> —+—=—

H, H, ab

:>.,.H1+H2:a+b:Al+A2
HH, ab GG,
GG, A +A,

HH, H, +H,
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41.

42.

43.

44,

(d)
Let the two number be a and b, then
2ab

a+h _12
:ﬁ_ﬁ
2J_ 12
a+b 13
(a+b) —(2vab) s

a+b :E
a b 5

a+b 13
—=13a-13b—-5a+5b
a

———
b

(©)

:ib_,\/_ 2
a 4

=22 _a=up.
b 1

4b+b
=

=

3
4

—\4b* =2

:>§b—2b:2
2

=b=4anda=16

(©)

a+hb

2 _M
2ab  n
a+b

- (a+b)2 - m
4ab n
(a+b)2 . m
(a+b)’—4ab m-n

a+b \/ﬁ
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45.

46.

47.

48.

49.

= IogB+ I095+ log7

“log5 log7

log9

3
(By Am >am)

-3
3 2

3
= X2 —
32

()

X log3 log5 log7
log5 log7 20g3

A =G =H =A
A3n—l = GZn—l = H2n—l =8

A+B

So, An =
N
(d)

2AB
.Gn=+/AB,Hn =
A+B

If A. M. are inserted between two given number then product of rth A.M. from being and rth H.M.

form and is equal to the product 0 there numbers.

Hence, a,xh, =2x3 i.e. 6

(b)
=a,+a,, =a,+a,,, =a,+a,, ,=a+b
= 01920 = 029201 =0302n 2 =-oveev: =ab
Hence 8, +b,, + 4+ 8y + 83 8- F oo, = aLb
0.9, 9901 90 ab
But 230 = h, therefore G ¥8n Bty Bs¥ 80, _2n
a+b 0.9,, 0,90 039,13 h
(b)
atb_3
2 2
=a+b=3
2ab 4
a+b 3
= 2ab=4
—ab=2

=..X>—=3x+2

(b)

=0
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A
-6

50.  (b)

_y=x 11
(y-x)xy xy G’

51.  (b)

b-a 38-2 36
jd: = =
n+l1 n+l n+l

If n A. M. are inserted between 2 and 38 then total numbers of terms A. P.isn+ 2

=8S,.,= n+2[2a+ n+2-1)d]
+2 36
:>— 2(2)+(n+1 200
oS-
:>”—+2[4+36] 200
=n+2=10
=n=8
52, (b)
Let S=1+22+32°+4.2° +....+100.2* ... (1)
=25=2+22+3.2°+.....+99.2% +100.2'° ... )
1-@

= -1S=1+2+2°+2%+......2%° —100.2'®

100
=N 1Q —-100.2'°

=210 _1_100.2'°
—=S8=0992'"+1

53. (c)
=a+22+3F +4°+.....15%s

- sz(n(n +1)j2 :(15(15”)]2 — (120)° =14400

2 2

54.  (d)
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55.

56.

57,

58.

59.

=P +2% 4P = (t+t, +.t, ) =20 (0 1)
n(n+1)
2
=1t,=n
(d)
1 1 1
= + + +o
3x7 7Tx11 11x15

11 1] 11 17 1[1 1
e e e e B e
4[3 7} 4{7 11} 4[11 15}

111 1 1
== - ==
4{3 oo:l 12

(b)

1 1 1

.

12 23 34

1—1+1—1+1—1 ........ =1

2 2 3 3 4
(a)

S (1+2+3+....... +n)2—(12+22+32+ ..... +n2)
= 2
:>n2(n+1)2 n(n+1)(2n+1)

8 12
- n(n+1)(n-1)(3n+1)
24
(b)

1 1 1 1
=44+ 4...00==

3 3 3 2

Hence y = (0.64)'09825
1
2

=y=(0.64)2=038

@)
S=1.3+253.7" +......
=T, =n(2n+1)

=T, =4n+4n’ +n
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=S, >24n°+4n° +n

2
:>4(n n;lj +4(n(n +123(2n +1)j+ n(n2+1) . 188090

60. (b)
3 5 7
Let S=1l+—+—=+—+...... ... 1
2 2° 2 M
1 1 3 5
=>-—S=—4—+4+—~4ue. 2
2 2 2 22 @)
D-@
1 2
> -s=l+—+ S+t 5+
2
=1+2 1+—2+i3+ .....
2 2° 2
1
—1+2| 2 |=1+2=3
1
1-=
2
=S=6
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1.

EXERCISE - 1 [B]

(b)

-4,-1,+2,+5+ ...

Is an A.P. with
Firstterma=-4

And common difference d = 3
Therefore

T,=a+(n-1)d

= T,y =—4+(10-1)*3
=T,=23

(a)

Firstterma=2

Common difference d = 4
n=40

S, :%[2a+(n—l)d]

S =%[4+(40—1)4}

=1600

(d)

4,9,14, ....., 104
Firstterma=4

Common difference d =5

n"temis T =104
T,=a+(n-1)d
=104=4+(n-1)5

=>n=21
Therefore, middle term will be 11" term
T :4+(11—1)5

=54
(b)
T,=0
=a+(9-1)d=0
= a=-8d
Now,
a+(29-1)d a+28d 8d +28d
T29/T19 = T T od 104
a+(19-1)d a+18d —8d +18d
Ty T = 2:1
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5. (b)
Number lying between 10 and 200 are the numbers which are multiple of 7
14,21,28, ...... , 196
a=14
d=7
T =196
T,=a+(n-1)d
=196=14+(n-1)7
=n=27

S, =2[2a+(n ~1)d]

27
=7[2*14+(27—1)7]
= 2835
6. (b)
Let first term = a

Common difference =d
Then, A.P. be

a,(a+d),(a+2d),(a+3d),....
T,=a+3d
=a+3d+3a
3
==d . 1
=a > (1)

T,-2(T,)=1
=a+6d-2(a+2d)=1
=2d-a=1
Substituting value of a from (1)
2d-2d-1

2

=d=2

7. (@)

Let the term of A.P.isa
And common difference is d
So,

T,=a+(p-1)d=

T,=a+(Q- 1)

T, =a+(r-1)d=
Therefore,

A(Q-1)+B(r-p)+C(p-Q)
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10.

11.

—a(a+(p-1)d)(Q-r)+(a+(Q-1)d)(a+(r-1)d)(p-Q)
=0

(g)

n (n n , ,
S—n:(gj(2a+(n—l)d)/(§j(2a +(n-1)d")
Sn _ 2a+(n-1)d

Sn' 2a+(n-1)d’

2a+(n-1)d  3n+8

2a+(n-1)d' 7n+15

Let, substituting n = 23

2a+(23-1)d  3*23+8

2a+(23-1)d'  7*23+15

a+1ld 77

a+11d' 176
T, T, =7/16

(b)

S,:n/2(2a+(n-1)d)=2n’+5n
S,:%(2a)=2+5=7

=a="7

S,:(14+d)=18

=d=4
T,=a+(n-1)d=7+(n-1)4=4n+3

(b)
Let the three terms of A.P.area—d,a,a+d
Sum of first terns

a—-d+a+a+d=3a=51
=a=17

Product of first and third term
(a—d)(a+d)=a"-d°
=17°-d* =273

=d’ =16

=d=4

So, third term
a+d=17+4=21

(b)
Let the four terms of A.P. are
a—3d,a—d,a+d,a+3d
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12.

13.

14.

Then,
a-3d+a-d+a+d+a+3d=20
=4a=20
=4=5
(a—3d)(a+3d) 2
(a—d)(a+d) 3
3(a2—9d2)=2(aa—da)
(a—-d)(a+d)
:>3(a2—9d2):2(aa—d")
—a%25d°
= a=>5d
=d=1
Smallest term
a-3d=5-3=2

wilnN

(a)

Let the three numbers are
a—d,a,a+d
(a—d)(a+d)=5a
=(a’-d*)=5a ... (1)
a+a+d=8(a—d)

= 6a =9d

= 2a=3d (2)
Solving (1) and (2), we get
a=9d=6

So, the numbers are 3, 9, 15.

(©)

Sum of interior angles of an n =gon =(n—2)x180°

sum of n terms of AP. (a=120",d = 50)22{2x120° +(n-1)x5°).

Hence %{2><120° +(n-1)x5°} =(n-2)x180°

—=n*-25+144=0=n=9 or 16.

But for n =16, greatest angle exceeds 180° hence only 9 is correct.

(b)

Common difference of the two A.P.s are 4 & 5, hence common difference of A.P. formed by

common terms will be 20. Also the first common term is 21. Now

S=100(2x21x20) = 402200
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15. (©
m™ term of first series = 2m+61 m™ term of second series =7m—4. 7Tm—-4=2m+61=>m=13.

16. (©
d, =3&d, =2 = d(common terms) =6
First common term =5
Hence common term are 5, 11, 17,...
Now general term = 6n — 1.
60™ term of first A.P. = 179
50" term of second A.P. = 101
Comparing 6n—1 with 101 gives n =17

17. (@)
a+e=bh+d=2c=>a-4b+6c-4d+2=0.

18. (b)
Given 11+11+d+11+2d +11+3d =56 &
11+(n-4)d+11+(n-3)d +11+(n-2)d +11+(n-1)d =12

=d=2&(2n-5)d=34 orn=11.

19. (©

2?”{2x2+(2n ~1)x3} :g{2x57+(n—l)x2}:> n=11.

20. (©
(a+6d)—(a+d)=20=>d=4&a+2d=9=a=1.

Now n™term =4n—-3=2001=>n =501.

21. (@)
(1+3+5+..p terms)+(1+3+5+..q terms) = (1+3+5+...r terms) = p* +q* =r°
Now smallest pythagorian triplet will be 3, 4,5, hence least value of p+q+r=12.

22 (b)

As a,X,Y,z,bare in A.P. therefore x+2 :a+b&y:¥

:>x+y+z=g(a+b). Hence a+b=10

23. (@)
Let the number be a—d,a,a+d.
Now a—-d+a+a+d=15=a=5
As given a—d+1a+4,a+d+19are in G.P. hence

(a+4)" =(a-d+1)(a+d+19)=81=16=(6-d)(24+d)=d =3.
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24,

25.

26.

27,

Numbers are 2, 5, 8.

(b)

Let the first term is a
Common difference is d
Then,

T,=a

T,=a+d

T, =a+4d

T,, T,and T, are in G.P., Then
(a+d)2 =a(a+4d)
—a’+2ad+d* =a’+4ad
=d?=2nd

=d=2a

Common ratio
T,T,=(3a/a)=3

(@
18,-12,8, ........ -isin G.P.
Common ratio
_2_ 2
18 3
T =ar®
012 _of 2
729 3
=n-1=8
=n=9
(©

Let the first term of G.P. is a
And the common ratio is r
Then, the five consecutive terms of G.P. are
a a )
—,—,a,ar,ar
rr
=a=4
Then,
2 «Buqwar*ar? —a° = 45

r’r

(©
Let the first term of G.P. is a
And the common ratio is r

Then,
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T,=ar’ =15 (1)
T, =ar’® =135 2)
Solving (1) and (2), we get
r*=9

a=>5

Therefore,

T,=ar" =5*9=45

28. (b)
1,x?,6—x? are in G.P. then
x_z_ 6— x>
1 NG
—=x'=6-x?
=x'+x*=6=0
29. (a)
1—£+i2—i3+.... are in G.P.
3 3 3
With common ratio —%
Then, the sum infinite G.P. is
8=, l1 :%
a—r (“j
3
30. (b)
2 4 8
I+—+—+—5+...
X X X
Sum of infinite term is finite when common ratio is less than 1
] 2
le. [—|<1
X
=X
31. (b)
96+48+24+12+....+i
16
Then, the common ratio 4—8 = 1
9% 2
T =ar"
n-1
= i = 96(1
16 2
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32.

33.

34.

35.

3 3
= n-6 =
2 16

=n=10

(©)

3+3a+3a2+...:% isa G.P.

S =

n

a
r

l-a 8
=24 = 45(1—a)

1—r
3 45
=

o sa—45-24=22_ T
45 15

(c)
Let the number be a, ar, ar®
Then,

a+ar+ar’ =155
=a(L+r+r?)=155 (1)
And,

ar’ —a=120

=a(r’-1)=120 2)
Solving (1) and (2), we get
r=>5and a=5

(d)
Let the numbers be a,ar,ar?
Then there sum

a+ar+ar’ =14 (1)
And sum of their square
a’+a’r’+a’r* =84 (2)

Squaring (1) and subtracting (2), we get
2\ 2 .22, 2.4
(a+ar+ar ) —a?+a’r’+a’r* =196-84

:>2ar(a+ar+ar2):12

=ar=4

Subtracting this in (1) and solving, we get
r=2and a=2

Therefore three numbers are 2, 4, 8

(b)

Let the four tern be a,ar,ar?,ar®
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36.

37.

38.

39.

Then,

a+ar’ =40
:>a(1+r2)=4o
40
a

= (1+r%)= (1)
And

ar+Ar? =80

:>ar(1+r2)=80

From (1)

ar(4—0] =80
a

=r=2and a=8

(b)

a,b,carein G.P.

Let the common ration is r

. b ¢
ie. —=—=r
a a
Then, for a*,b*,c™*
b* a 1 ct b 1
a b r b cC r
Therefore, a™,b™,c*are also in G.P.

(@)

Given axarxar’ =216 & axar-+arxar’ +ar’xa=126.
Or (ar)3 = 216&a2r(1+r+r2)=126.

= 2r> —=5r+2=0. hence r:%&a=12.

Now a=12,b=6,c=3.

(@)

1 1 1 1
x =log,, §+¥+§+...oo terms |= c=1log,, 5
Hence (016)X _ (0.16)4090,42 _ 2—I0g0_40'16

Therefore (0.16) =27 :%.

(©
t, =3x2"" Now 12288 =3x2"“.
Hence m=13.
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40.

41.

42.

43.

44,

45.

(@)

s :M&s =a(r5_1) Now 29 — 244 —
Yo S S, r

(a)

Let the first term a and common ratio be b, then

x—ab’ly—ablz=ab =Y —pr E_p",
X y

r p q
Now x* "y Pz :(X) (Ej [fj — p'(@p)+p(r-p)+a(p-r)
z)\ly)\z

Or x%"y"PzP 9 =p° =1,

X
z

(b)

9¥3.9¥° V% o« terms =9
1/3

=99 =92 -3,

(d)

X =

111
—+—+—+...c0 terms
39 27

11 1 1
S+ >+-—+..00terms ==
4 8 16 2

log, a ( 1 j'OQJgO-Z
Now x ™% = > =4,

(©)

Given a+ar+ar’ +..+ar’ =S &ar” +ar' +ar” +..ar =S,

10 10 10
:>a(1—r )=Sl&ar (1—r )=Sz
1-r 1-r

Or 2y,

Sl

(b)
P,,rarein A.P.

=Q.,—p=r—p (1)
T =ar®?

_ ap(QY)
TQ =ar

Tr=ar™

ar®?
ar’™
And

_ QP

=

=2440r r=3.
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46.

47.

arr—l

ar®™

From (1) we get
Common ratio is same
Then T, T,, T are in G.P.

— rr—Q.

(©) .

Tn= a+(m-1)d -

=n(a+(m-1)d)=1 (1)
1

=m(a+(n-1)d)=1 (2)

From (1) and (2)
n(a+(m-1)d)=m(a+(n-1)d)
na+(m-1)nd=ma+m(n-1)d
(n—-m)a=(n-m)d

a=d

(d)

First term is 1

N A.M’s are inserted between the 1 and 51 then it become a A.P. of n+2 terms

Let the common difference is d
Then,
41 A M. will be the 51 term of the A.P.

And 7" A.M. will be the 8" term of the A.P.

T, =1+(5-1)d =1+4d
T, =1+(8-1)d =1+7d
1+4d 3

147d 5
=d=2
S0, T, =1+(n+2-1)d =51
:>(n+1)2=50

=n=24
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48.

49.

50.

51,

(b)

X,y,zare in A.P.
ais the AM.of xandy
X+Yy

:>a=T 1)
b is the A.M. of yand z
= b:% @)
Adding (1) and (2)
a+b
2
(b)
Let the common difference is d
Then,
£,1+d,£+2d,i are in A.P.
33 4 24
d=t -1 o9
24 3
=d _!
72
A-1(F)-2
3 24 72
A, :1+2(—_7j:3
3 24 ) 36
(©
H.M. between —,—is
b a

(b)
E,a,b,c,d,gare in H.P
3 13

Then,

11111 .
§ — ——,—,—3 are in A.P.

2'a’b’'c'd 2

So, then Second H.M is the second A.M and it will be the 3™ term of the A.P.
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52.

53.

54,

3 13
T6=E+(6—1)d=?
=d=1
Therefore,

1 3

—=—+(3-1)d

-5 +(3-1)
2

=b==
7

(b)

Let the one number be a the other number will be 4a

Then,
AM+2=GM

= a+24a +2=+/ada

:E+2:2a

=a=4

()
Let the two numbersis a, b
Then,

a+b

5 34 (1)
And,
16° = ab (2)
Solving (1) and (2)
a=4,b=64
(c)

Let the two numbersis a, b
ath_,
2

ab=G?
2ab
a+b

a+b
= 8(—) =2ab

2

=4(A)=G?
2A+G? =27
=A=45 1)
—ab=18 (2)

Solving (1) and (2) we get
a=>6

4
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55.

56.

57,

b=3

(c)
Let the two numbers is a, b
Then,
a+b
——=X ab=
2 y

2ab _7
a+b

S0, z<y<Xx

(a)
Let the two numbers is a, b
AM =GM+5

aLzb —Jab +5 &)
GM=HM+4
Jab =2 44 )
a+b
From (1), subtracting the value of Jab
aLb = 2;&b+4 (3)
2 a+b
From (1)
a+b ?
ab=| —— -5 4)
2
Subtracting value of ab from (4) in (3) we get
2
ath_ :L(a;zb_g,j 4

Solving this we get
a=10
b =40

()

Let the sumis S
S=1+3x+5x° +7x*+.... (1)
XS= X+3X°+5x*+.... (2)
1)-®
(1-x)S=1+2x+2x"+2x°

(1—x)S:1+2(x+x2+x3+ ...... )

(1-x)S=1+ 2(%)

—X
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58.

59.

60.

(d)
S:1+2(1+£j+3(1—1j + e Q)
n n

S R R

M-

) 2]

-S= -
1 n-1

S
|_\
S

(b)
S=(1+3+5+...20 terms) +(2+4+8+...20 terms)

220 _
=S=20%+ %OI’ 398+2%
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T EEmSGOCETCRN

1.

(6534)
All number divisible by 6 are 6, 12, 18, ...., 198
33(6 +198)
Sum = — 5 = 3366
99(2 +198)
Now sum of all the even numbers less than 200 = —— = =9900
Hence required Sum =9900 —3366 =6534.
(10)
S:1+§+Z+E+...n terms = 1-£+1—£+1—£+1—i+...n terms
2 4 8 16 2 4 8 16

1( _1j
=S= n—(1+l+l+i+....n termsJOr S= n—uzn—HZ’“.

2 4 8 16 1
2
As given S=9+27" hence n = 10.
(64)
128
S=ltn+n’+.+n? =M1
n-1

:>S=(n2+1)(n4+1)(n8+1)(n1*+1)(n32+1)(n64+1)

Hence n™ +1 will divides s for n=2,4,8,16,32, 64.

(11)

S=1+l+...oo terms =2 & S, =1+1+3+...n terms = 2(1—ij
2 4 2 4 2"

Now 2-2 1—i < L :>i<ior 2" > 2000.
2" 1000 2" 2000

Hence >11.

(900)

2
In first rebound ball will travel 2x100x g , in second rebound ball will travel 2x100 x (g) , in second

3
rebound will travel 2x100x (g) , and so on infinitely.

2 3
Hence total distance travelled =100+ 200 x {% + (gj + (g] +...00 terms} =900 mts.
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10.

)
Asgiven a+ar+ar’ +..+ar’"* =3(a+ar’ +ar* +..+ar’"?)
a(1-r*") _a(1-r")

= =3 5 =r=2.
1-r 1-r

(16)

(L+r) (140 )(1+r*)(141%) =

16
= n=16.

1-r

(6)

Sum of n terms after first n terms =S, —s, =2S, =S, =S, =3S,

2n
:?{2a+(2n—1)d} 3><3{2a+(n 1)d}

(n+1)

Now S 32{2“(3” ~1)dj _s,_3{(n+1)d+(an-1)d)

S, %{2a+(n—1)d} S, {(n+1)d+(n-1)d}

(1600)
For integral roots discrmin ant must be a perfect square, hence 9+ 4a, =k®.

The values of a, for which it’s a perfect square are 4,10,18, 28,40.....,270.

Now Let
S, =4+10+18+28+...+t,
S,= 4+10+18+..+t  +t,
0= AT 68105 torms - t,
n(n+3
t :¥. Also 270 is 15" term.
18 3& 15x16x31 3x15x16
Now S, ==Y r’+=»rorS, = + =1600
o 221: 221: " 12 4
(8)
) 2
o k+2 o N
S22y [ 2] Ss=ax| 3 |=s.
= 3 =\3 2
= r= 1-—
3
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11.

12.

13.

14.

15.

—+—b:25&ab:144:>(a+b)2—50(a+b)+576:0. Hence a+b =18 or 32.

14
a+b 2ab
2 a+
)

Let b=ar&c=ar’,2p=a-+ar,2q=ar+ar’ = 2p=a(l+r),2q=ar(1+r)

a ¢ 2 2ar? a ¢

—4—= + =>—4+—=2.
p g 1+r ar(l+r) p q

(188090)
S=13+25+3.72 +..=1t, =n(2n+1)’

20% x 212 y 20><21x41+ 20x21

20

Sp ) (4r°+4r7 +1) =S, =4x PR
r=1

Hence S,, =188090.

(1)

Given t, = : >t =———
n(n+1) n n+l

Hence S:Z(l—ijzl

=\r r+l

(100)
S, =1+3+6+10+15+21+...+t,

S, = 1+3+6+10+15+... 4+t +t,

n

0=1+2+3+4+5+6+...n terms -t
n(n+1)

n

=t =—> Now t, =5050 gives n=100.

6 2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

(d)
(©)
(a)
(b)
(d)
(b)
(©)
(b)
(b)
(@)
(d)
(©)
(b)
(b)
(d)
(b)
(b)
(b)
(d)
(b)
(d)
(b)
(d)
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2. (b)

25 (b)

26, (d)

27. (0)

28. ()

29. ()

30, (d)

3. (b)

2. (o)

3. (0)

4. (o)

3. (0)

6. (b)

37. (o)

8. (a)

39, (d)

2. (b)

. (0

2. (0

3. (b)

a4, (7744)
45.  (5143)
6. (3)

47, (832)
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48.  (2021)
49.  (305)
50.  (7)

51 (3)

52.  (3)

53.  (14)
54.  (3)

55.  (9)

56.  (10)
57.  (9)

58.  (16)
59.  (38)
60.  (6993)
61. (53)
62.  (50)
63.  (16)
64.  (702)
65.  (2223)
66.  (142)
67. (12
68.  (98)
69.  (40)
70.  (41651)
71, (27560)
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72.  (166)
73.  (10620)
74, (120)
75.  (286)
76.  (1100)
77, (276)
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