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. ' TOpiC :-SEQUENCES AND SERIES |
c ; #
Given, sum ‘

PP 1_l_(x+1)_|_(x+1) N _l_(x+1)"_1
= x+ 2 x+2 T \x+2
+

=(x+2)"1

_(x DM H(x+2)" = (x + D"} (x + 2)

B (x+2)"

=x+2)"-(x+1)"

2 (a)

Given b% = ac, x =aT+bandy =%
1 1 2 2

x y_a+b+b+c
2(2b+a+rc)

=ab+b2+bc+ac
_2(2b+a+c)

" ab + 2b? + bc
_2(2b+a+c)

" b(2b+a+c)
2

b
3 (c)

V2 +/8 +V18 +/32+...
1XV2+2V2 4+ 3V2 + 4/2+. ..
=V2(1 + 2 + 3 + 4+...upto 24 terms)

24 X 25 nn=1
=/2 x 2 = 3002 [-.-zn=¥
4 (c)

LetS =13+ 23 +334... 4153
15

O, (1535 + DY
S

n=1
= 14400
6 (c)

Since, Xn = (%) In?
. nn+1) 1nn+1)(2n+1)
2 5 6
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=>2n+1=15=>n=7
7 (a)
We know that, ex+2e i

Putx = ;, we get

el/2 4 ¢~1/2 121 /N1
—=1+(-) —+(-) 4

2 4 6
=1+>+>+>+.
2! 4! 6!

2 2/ 2! 2/ 4!

e+1 1+ 4 1 + o
~ e 22! 1641
8 (b)
Let the three distinct real numbers in G.P. be a, ar, ar?, where r # +1
It is given that
a?+a’r?+a*rt=52
And,

a+ar+ar?=as
a?(1+r+1r3)? a?5?
Ta2(1+ri+rt) T s2

(1+7r+712)?2
= = q?
r2+r+1D)@F%2-r+1)
r’+r+1

> —=q?
r?—r+1

>r2(a?-1)—-r@+1D)+(@*-1)=0

= (@ +1)?—-4@*-1)>%=20 [ 7isreal]

1
:(mﬁ—1xﬁ—3)30=53a2s3

But, @? = 3 forr = 1 and a? =§f0rr =-1
1

w3 < a’<3i.e.a’ € (1/3,3)

9 (c)

dr
(1-7)?
Here,a=1 r==,d=3

. a
Using, S, = Py +

[uy

15
3x=
& S°° = L1 15 2
5 (1)
_ 5 3
4 * 5% 1q
25
_ 5 4 15 _ 35
T4 16 16
10 (b)
Since a, b, c are in HP.
_ 2 ac
T a+4c
b 2c
> — =
a a+c
= % = 3cc_+aa [Applying componendo dividendo]
Again,
2ac
b =
a+c
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2a

b

c a+c
b+c 3a+c
=

bc

'b-l-_a b+c 3c+a+3a+c_

“b—a b-c c—a a—c
11 (a)
Here, T, = 1+ 2+ 22 + 23+... 42"
1
=1(2"+ —1)=2n+1_1
2—1

2T, = 2(2"1 — 1) = 22" — 31
=22+ 2%+ 42" —n
=22+ 2%+...42") —n

42" —-1)
- @ _ — 2n+2 _ — 4
71 n n
12 (b)
3 3.5 3.5.7 N 3 3
48 4.8.12 481216 T4 4
1 1.3 1.3.5 3
4 244 44243 24 5
1 1(1+2 1 11+2)(1+4 1 3
=1 +—(——) +(—)( -) S )(—-) +.|-2
'\ 4 2! 4 3! 4 4
_<1 1)_1/2 3 |2 3
B 4 4 J3 4
13 (c)
(log2)? (log2)® o
.1 ! ... — p—log2
~1—log2+ o 3 +--=e
_ 1
— plog2™t _ —
¢ 2
14 (c)
Let S,, and S’ be the sums of n terms of two AP’s and T;; and Ty be the respective 11th term, then
Sy T2at(m-1d]  7n+1 :
Sn Z@a'+(m-1a'l  4n+27 (given)
-1
a+ (le—)d n+1
= m—1) ., 4n+27
a’ +—2—d’
Now put, n = 21, we get
a+10d Ty, 148
a’+10d T/, 111
4
-3
15 (a)
357 = 2+ 0.357 + 0.000357 +...
= 2.357 = +357+357+
7103 108
357
5 357 = 103 357 _ 2355
B 1_L_ 999 ~ 999
03
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16 (c)
_ 14+2434+.4n _ n(n+1) [, _ n(n+1)
Here, T, = - = o [ Yn= >

_ (n+1) 1 . 1

" 2(n=1D! 2(n-=2) (n-1)!
1

T, = =

| o+1

1 1

TZ —_ - F

+

e
I

iy
I

+

e N RN RN
. LN RPR R
R R =

2 S =3T,
1 1 1 1 1 1
—2( +1!+2!+...)+(1+1!+2!+...)
1 3
=5e +e= S e
17" (b)
LetS=3+7+ 13+ 21+...+T,
>T,=n’+n+1
LetT, = cot™ t(r? +r+1)
=tan"}(r+1)—tan"1r
Putr=1,2,..,n
T, =tan '2—tan"'1
T, =tan"13 —tan™12
T,=tan"!(n+1)—tan"1n
On adding all these, we get

n n+2
Ty + Tp+...4T, =tan"'(n+ 1) —tan ' 1 = tan! (n—) = cot™? ( )

+ 2 n
19 (a)
Letx18 = y21 =228 = |
Then,
18logx = 21logy = 28logz = logk

21 28 18

= log, x =1—8,logzy =ﬁ,logx2=%

7
= 3log, x =§,310gzy= 4,7log,z =

N| O

= 3,3log, z,3log,y,7log, z are in A.P.
20 (b)
For0 < x < m/2,wehave 0 <sin?x <1
=y = exp[(sin® x + sin* x + sin® x + -+ ©) log, 2]
sin? x 5
T sinZx log, 2| = exp[tan® x log, 2]

tan“ x

=y =exp

Sy = elogé — ptan®x
Since y satisfies the equation x? — 9x + 8 = 0. Therefore,
y2-9y+8=0=>(@—-1)(y—-8)=0=>y=1or,y=8
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Now,
y=1=2@n0°x = 1 5 2@0°x — 20 S papy =0 x = 0
But, 0 < x < /2. Therefore, y # 1.

Consequently, we have
y=8=20"x = 23 5 tan?x =3 = tanx = V3 = x = /3
) sinx+cosx_tanx+1_\/§+1_

"sinx—cosx_tanx—l_\/§_1_2+\/§
ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A C C D C A B C B
Q. 11 12 13 14 15 16 17 18 19 20
A. A B C C A C B B A B




