MATHEMATICS

Sequence & Series

-Additional Problems For Self Practice (APSP)

PART -1: PRACTICE TEST PAPER

1. Sol. Let Sh=2+3+6+11+18+ ...+t (1)
Sn= 2+3+6+11+.... .+t (2)
by D-@)ls
0 =2 + [1+3+5+7+.... (n—1) terms in] — t»
n-1
=2+ 2 (2+(n-1)2)
= th=2+ (n—l)Z
= th = n2—2n+3
tso = 2403
2. Sol. Common terms are 31, 41, 51, 61, ......
the largest termin the sequence 1,11,21,31,...... is 991
the largest term in the sequence 31,36,41,46,..... is 526
Hence the largest term common in both is 521
3r r—1
S, -5, E[2.’:1+(3r—1)d]—7[2a +(r—2)d]
3. Sol. S2r B S2r—1 = t2r
af2r+1]+ g[Sr(Sr =)= (r="1)(r-2)]
- a+(2r-1d
or+ 1)+ d(8r? -2
aRr+M+5 @ =2)  aor 1 1)+ d(2r + 1)(2r 1)
- a+(2r-1d - a+(2r-1d
(2r+1)(a+(2r71)d)
= (@+(2r=1)d) = 5r41
2n
] ?[Za +(2n—1)d] 3
= 32 N2as(n-tda
4. Sol. n =1 = 2
= 4a+2(2n-1)d = 6a + 3 (n-1)d
= (n+1)d = 2a (1)
3n
; - a0 =Ndl 50 L g4 (30— 1))
h - 3[4nd
% N 22+ (n—1)d] [(n+1)d +(n—1)d] [272]]
Now ©Sn = 2 = <hd =g
5. Sol. @n+rr=(n+r)z-n
=[1+3+5+....(n+r) terms in]
—[1+3+5+...nterms in]
= sum of r consecutive odd natural number =>k=r
1 2 2
ab=—|(» ay- > a
6. Sol. Z 2[ Z Z ]
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MATHEMATICS Sequence & Series

1
=2 [1-1+2-2+...45-5)2—2 (1lo+ 22+ 32+ 4o+ 52)]
1
2

=2 [0-110]=-55
i+i+i+ {1+1+1+1+ oo} {1+1+1+ 0
SOI 14 34 54 14 24 34 44 o _ 24 44 64 T
SR
- 90_16 90_- 16.90 - 96

Sol. a-2b+c=0
= as—8bs+c3=+3(a) (- 2b) (c)
=—6abc

3+5+7+....ninrd
5+8+11+...10inrd _7

Sol.

nin+2)
= 185 -7
> nz+2n-1295=0
= (n+37)(n-35)=0
= n=35

10. Sol. (f(2x))2 = f(x) . f(4x)
(4x+1)2 = (2x+1) (Bx+1) = 16X2+ 1+ 8x=16x2+10x + 1
2x=0 = x=0

). 3
11. Sol.  2log \5¢/=og\ @ /4 |og\ 3P

A’

=
= 3b =5c
b_c
- 5 3 (1)
a_.¢c
also bo=ac = 25 9 (2)
a_»b_c
by (1) & (2) 25 15 9
Now b+c<a
Hence A is not formed.
12. Sol. X,2y,3zinAP )\
=> 4y =x + 3z (1)
also  x,y,zinGP= y.=xz (2)
by (1) 16y2 = X2+ 922 + 6 Xz
16Xz = X2 + 922 + 6 Xz
10 Xz = x2 + 922
> x-=2)(x=92)=0
z_1 1
xzz X 95 = common ratio = 3
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MATHEMATICS

Sequence & Series

13. Sol. Let 1025n term is = 2 ¥4 1025 ok; in=2)
= 1+2+4+8+....+201<1025<1+2+4+ 8+ ..+2n
= 2n—1<1025<2m1—1
= n=10

1— x256
1-x
14. Sol. (L +x) (1 +x2) (1 + Xa) ... (1 + Xa28) = (1)
i X" 1- Xn+1
also "0 = 14X+ Xob..FXe= 11X
Hence n =255
Yo
15. Sol. b2 re
1536
= =— 3 =_512=-2
= ==2
2357-2

16.  Sol. 2357= 999

17. Sol. Let no. of terms = 2n
According to the question.
sum of all terms =5 (sum of terms at odd places)

a(r™ - 1) a(r®" - 1)
= r-1 =g r’2—1
= r+1=5 = r=4
18. Sol. By AM > GM
X 1-x
i > 4)(-41 X
= 4+ 41424

19. Sol. By AM > GM
4% 44X S Jaa
— 2 .

Xiogy-logz+Ylogz-logx+Zlogx-logy = 3(Xlogy—logz.ylogz—logx+ZIogx—logy)1/3
= Xlogy—logz+ylogz—logx+Zlogx—logy > 3
as |Og(Xlogy—logz.ylogz—logx.Zlogx—logy) =0
a;ta, _a+a LI S S
20. Sol. a1 t+ay 8 ar a4 8 & ..(2)
a;—a, _3(a; -a;)
also 2184 8293
LI T A
N 44 _ @1 -3(8_392) (2
1111
by (1) & (2) 1 %2 % %
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MATHEMATICS

Sequence & Series

1.1 1 1

Hence 21 @2 8 84 4rein AP

= ai, az, as, as are in HP

21. Sol.  4(GM) = 5(HM)
[ 2ab ]
- 4ab_ g la+b
= 4(a+b). =25 ab
= 4da:—17ab +4b2=0
= (4a-b)(a—-4b)=0
b
= a=4b (a= 4 neglecting)
22. Sol. Put x = (1-1/n) in given series (x =(1-1/n)
> S=1+2x+3x2+4x3+ ..... (1)
SX=X+2X2+ 3Xs + ..... 2)
by (1)-(2) S(1—X)=(1+X+ X2+ X3 +......)
1
S= (17)()2 =Nz
n n m
2 _ Zr n(n+1(2n+1) Z m(m+1)
23. Sol. =1 =1 =1 = 6 —m=1 2
nn+1(2n+1) nn+1)(2n+1) n(n+1)
= 6 - 12 - 4
nn+1)(2n+1) n(n+1)
= 12 - 4
1 n n
— Z“r2 —Zr
— 2 r=1 r=1
a
24, Sol. Let the edges are T, a, ar, where r > 1 from the question
a
Naa=216=a=6
a a
and 2(r.a+a.ar+ar. I)=252
=> 72(Q+r2+1)=252r
> 2r.-5r+2=0
=3 r=2
25. Sol. AM > GM
2+2y 2+ (2-2y"? /
( \/_) ( \/_) ((2+ﬁ)x12_(2_ﬁ)x12)1 2
2 >
(2_._\/§)X/2_._(2_\/5))(1!'22 2(2))(/4
x/2 _ x/2
Equality holds only if (2+V2)"* =(2-V2)
=> x=0
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MATHEMATICS

Sequence & Series

1T 1 1 1
26.  Sol. Averageratexkgperrupee = 1 2 3 4
4x12 48
- 12+6+4+3 _ 25
=1.92 kg per rupee
27. Sol. Let roots are a —d , a, a+ d with common diff. =d ¥4 a-d, a,a+d
> atd+a+a-d=12 = a=4
also a(az—d2)=28
= 16 —d2 =7 = d2=9
= d=%3
28. Sol. Sn+a — Snez2 = The2
& T2 — Tnn = d (difference)
29. Sol. (Xa+ Y2+ Z2) (Y2+ Z2+ W2) < (XY + yZ + ZW)2
= X2Z2 + W2) + Ya + YaWz + YoZo + Za £ 2XY2Z + 2YZoW + 2XYyWZ
= (XZ —y2)2+ (YW — Z2)2 + (XW — yZ)2 < 0
= XZ =Yy2, YW = Zz and Xw =yz
X_y_=2
= y z. w = X, Y, z,warein G.P. x,y, z, w)
_1
n’ 500
——% —, +3n
30. Sol. Tn=900+3n" = n
500 3n 3n_ ., (500.3.3)"
— 23|
Now N 2 2 4
500 3n 3 (1000
= =N = ——
n 2 3
1
= ns = 333 3
but neEN=n=6or7
36 36 9
To= 500+648 1148 287
49
T:= 1529 Hence T/>Ts
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MATHEMATICS Sequence & Series

PART - Il : PRACTICE QUESTIONS

Sol. First number = 1
Last number = 100
Sum of integer 1 to 100

100
S= 2 [101]
= 5050
numbers which are divisible by 3 are 3,6, 9 ......... 99
33
S1= 2 [3+99]=33x51=1683
numbers which are divisible by 5 are 5, 10 ........... , 100
Q
S2= 2 [105] = 1050
numbers which are divisible by 3 and 5 both are 15, 30 ......... 90
6
Sz =2 [15 + 90] = 3(105) =315
Now sum of integers which are not divisible by 3 or 5
=S-S1—-S2+S3
= 5050 — 1683 — 1050 + 315 = 2632
Sol. ai=15
2 —aufork=3,4,..,11
=3 ai, az, ....... , au are in AP
aa=a=15
a? +a3 +...+a, (15)2 + (15 +d)? +.... + (15+ 10d)’
11 =90 = 11
9
= 7d2+30d + 27 =0 = d=-3o0r-7
Since 27 -2a:>0 = a2 < = d=-3
aj+a, +..+aqy 11 [30+10(=3)]
11 = 2 11 =0
2 1 1
2 2t 2
3*, Sol. 2b=a+c and b® -a® ¢
2a’c?
2
bz=a +C = (az + c2) (a + C)2 = 8azce2

(a2 + c2) (a2 + c2 + 2ac) = 8azce.
as + azc2 + 2asc + a2c2 + c4 + 2acs = 8 a2c2
as + c4 + 2ac3 = 6a2c2 — 2asc
(a4 + c4 — 2a2c2) = 2ac(2ac — a2 — c2)
(a2 —c2)2=—2ac (a—c)2
(a—c)2[(a+c)2+2ac]=0
(a—c)2[2b2+ac]=0
either a=c or 2b2=-ac

2b=a+c

c

either a=b=c or ab,— 2 areinG.P.
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MATHEMATICS

Sequence & Series

4, Sol. a, b, ¢, d are four different real numbers in A.P. and are in decreasing AP.anda—-b=m,(b -
C)z2=mz, (C—a); =—-8ms
a—-d=3m,(b—-d)=4mz, (c—d):=ms
Given expression is
2m+xmz—8m3—6m+4mz+ ms
Xmz2 = 9ms + 4m + 4mz
om? +4m+ 4
X = m
IM+(4-x)m+4=0
Forrealm, (x—4).—144>0
> (x+8)(x—16)=0
= X<—-8,x216
5. Sol. Let a and b are two numbers
2ab 16
a+b- 5 | (1)
a+hb
2 =A and Vab _ G
2A+G2=26
> (a+b)y+ab=26 ... (2
10ab
= 16 +ab=26
= 26 ab=26x 16> ab=16 from (1), we get
a+b=10
So a, b are (2, 8)
6. Sol. a = 51+x + 51-x + 25x + 25-x
a = 5(bx + 5-x) + (25x + 25-)
ax=12 {+ tx+ tx=>2}
7. Sol. Ifa,b,c,xeRand(az+b2) x2—2b(@a+c)x+(b2+c2)=0
This is quadratic in x, for equal root D = 0
= 4b2 (a + ¢)2 = 4(az + b2) (b2 + C2)
= b2az + b2 c2 + 2achz = azb2 + a2c2 + bs + bac2
= bs—2ach: + a:c2=0
= (b2—ac)2=0
> b. = ac
g a,b,carein G.P.
2 3
> (&) e (@)
8. SOI an = 4 - 4 4 4 bn— 1 an
n
3
4
T AN n
3] g [-]
= = 7
bn > an = l1—an>an
n
e
2an< 1 = 77 <1
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MATHEMATICS Sequence & Series

ﬁ(_i) 1
_7 V4 o7 N —3(=3)n< 221

(= 2)n+13n+1< 22n-1

For n even inequality is always valid
For n, odd

n+1 - even

3n+1 < 22n—1

n=1, 32< 2, (invalid)

n=3, 3:<2s 81<32(invalid)
n=>5, 36 < 29 (in valid)

Nn=7,3s< 215, 6561<8192 (valid)
min. natural number no=5

9. Sol. In the given series first term is 1 and common ratio is r.

1 1

2 8S=1-r=2or= 2
Sn is sum of n terms

S - Sn< 1000 (Given)
1 1

2711000 & p=11

10.  Sol. (1,4)

4n k(k+1)
DN 2K
= k=1

n=

=—1—-22+32+42—-52—62+ 72+ 82 +........
=(32—1) + (42— 22) + (72— 52) + (82— 62)......

[# & Boale tald o #Y % B wm -]

=2 2n terms
=2[(4+12+20...)+(6+14+22 ....... |
n terms n terms

n n
2|:2(4>< 2+(n-1)8)+2(2x6+(n—1)8)}

2[n(4 + 4n —4) + n(6 + 4n — 4)]
2(4nz2 + (4n + 2)n)

=2(8nz + 2n)

=4n(4n + 1)

(1) 1056 =32x33 n=28
(2 1088 =32x34

(3) 1120 =32x35

(4) 1332 =36x37 n=9
S, _6
1. sol. Su 1
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MATHEMATICS Sequence & Series

Z[2a + 6d]

2

ﬂ[2a +10d] il

2 =1 Given 130<a + 6d< 140
7(a+3d) 3

1Ma+5d) - 11

7a + 21d = 6a + 30d > 130 < 15d < 140

a=9d Henced =9
a=281

Henced =9

2 2 2
X+ 1 X2 + l X2 + i
X x? x*
12. Sol. + + + upto 10 terms

[%+%+i6 ......... upto 10 terms}
= (X2 + X4 + X6 +......upto 10 terms) + X X X
LI

X*(x* -1 1 1
= X2—1 + X2_ X2 + 20

(xP -1 1 x®-1 x20 — 1 (X2+1J

— % . = 20
= x2-1 +x20_x2—1 +20 = x? —1 X /420

{Xzo —1] [Xzz +1J
2 20
_ X -1 X +20
13. Sol. 10+22:+ 32+ 242+ 52+ 2,62+ ...... upto n terms
n(n +1)?
= 2 | whenniseven

(n+1)°

1Lo+2.22+3%+....2.n2=n 2
whennisodd n+1 iseven
1o+2. 22+ 3+ ... n+2.(n+1):

(n+2)
=(n+1) 2
2
{(’”2) —2(n+1)} (n+1)n’
1o+2.2:+3+....m2=(n+1) = 2
14. Sol. a, ai, az ,as ... ax-1 b are in A.P.
a, b1, bz, bs.... ban1, b are in G.P.
a,C1,C2,C3...... C2n1, b are in H.P.

There are 2n + 1 terms in A.P., G.P. and H.P. If common difference is d for A.P. thend =

an is (n + 1)n term;
nb—a) a+b
- an=a+ 2n = 2
If r is common ratio for G.P. b = a(r)zn

b-a

2n
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MATHEMATICS

Sequence & Series

o
~bh=am=a\?

bn = \/5
2ab

similarly c,= @+b
in equation anxz —bnx + cn = 0

a+b} 2ab
‘ . a+b = ap—4ab=-3ab

D:bn2—4anCn:ab—4(

nn+1)(2n+1)  n(n+1) n(n +1) [2n+1_1J n(n+1) 2n-2

15.  Sol. gMn)-f(n) = 6 -2 = 2 3 = 2 3
nn+1)(n-1) ((M-1)n({n+1)
= 3 = 3
(n-Hn(n+1) 123
forn=2 3 = 3 whichis divisible by 2 but not by 22
(n=-1)n(n+1)
-~ greatest even integer which divides 3 ,foreveryneN,n>2, is2
16. Sol. Let 1« term be a . and common difference is 2
1
Twms1=a+4n=A (say) r= 2
Middle term of AP = Tn+1
Middle term of GP = Tan+1
(a+4n)
Ths1=a+2n = Tan+1=A.Mm= 2n
a+4n
@+2n= 2" = 2,a+2n2.=a+4n
4n-2n.2"
a= 2"-1
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