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EXERCISE - IV

Sol.1

Sol.2

Sol.3

Sol.4

/n(4x12 %36 x 108 x .... upto n terms)
=/n{(4)x (4.3)x (4.39) x (4 x 33 x ... x (4 x3+1)}
=/n (4n X 31+2+3+....+(n—1))

n(n-1) n(n—1)
=4"+ yn(3) 2 :2n€n2+Tfn3
1LALA, .,A,3l & A7 5
1 M\ Mgy ey My An_l - 9
_31-1_ 30
T n+l  n+1

30
A7 1+7d 1+ %7 5
Ana ~ L+(n-d =, (0-1)30 T g
n+1
n+211 5

= m—g = 9n+1899=155n-145
= 146 n=2044 = n=14

180

; 1
> nsinn® _ og [25in2° + 45ind° + 6 sin 6°
n=2,4,6

+ ...+ 178 sin 178° + (]

1
=% [180 sin2° + 180 sin 4° + ... + 180° sin 88°

+ 90 sin 90°]
= 2 [sin2° + sin4° + sinG° + ... + sin 88°] + 1

Zsin(44.20]
2
. (20
(%)

2sin44°sin45° cos1°-cos89°
= +1l=———— +1
sin1° sin1°

cotl°-1+1=cot1°

20488°
=2 sin > +1

a(l-r"
1-r

S=za+ar+ard+..+am! = S=

n(n-1)

P:anr(1+2+---+(n_1)) = P=a"r 2

Sol.5

Sol.6

Sol.7

HINTS & SOLUTIONS

1 1
S T
ar? ar"?

11
R= =+ —
a ar

= R:W @+r+r2+.. +rm)

= R= W(a+ ar+ar?+ ... +ar"")

R 1
R= S — =53
= a1 = S a1
S - a‘an(n—l)n s~ n(n-1) 2
ar 2
E " — i P2 B " =1
= S = P2 = S =

Let last threetermsa—6,a,a+ 6

& first and last terms equal

= four number are (a + 6), (a—6),a, (a+6)
first three terms in G.P. (a—6)2=a (a + 6)
a?-12a+36=a%+6a = 18a=36 =>a=2
Set of no. are {8, -4, 2, 8}

Sn:7+77+777+ ..... + n terms

7
S, = 9 [9+99 +999 +....+nterms]

Sp = [(L0-1)+(102-1}+{(10°-1) +.... +(107-1)]

= — [10+ 102+ 103+ ...+ 10" —n]

~

10(10" - 1) 7
— —-N| = n+l _ _
{ 5 } o7 1101 —9n—10]

©|

2,a,b,c 18
a+tb+c=25
2a=2+b
c2=18b
From (i) & (ii)
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Sol.8

Sol.9

1
So0l.10 a+9d=— &
21

c=27-3a = c2=32(9-a)?
From (i) & (iii)
c2=36(a-1)

9(9-a)=36(-1)
=a’-18a+81=4a-4=a%>-22a+85=0
=a=17,ora=5

a=17reject {. 2,a,binA.P}
b=a+(5-2) = b=8

b, ¢, 18in G.P. = c2= /g 18 =16 x9 = ¢c=12

A ,a,BinAP.=>2a=A+B
Ap 0,BinGP.=p?2=Aq&g2=Bp

2 2
2a:% +% = p3+ @3 = 2apq

T,=a,T,=b,T;=a? = 2b=a+a?
&a,a%,binGP. = a*=ab
= a@®-b)=0= a=0

(i) 2b=a+a? = 2a%=a+a?
= 2a?2-a-1=0
—(a-1)(@2a+1)=0
ca=1 = b=1

as=b

{not possible}

-1 1
ora=— &b=-—
2 8

(i) a, a2 bin GP.

W[

a,az,a3 S = =— X— =—
= =9, 1+£ > 3

a, a3, a2 A.

(iii) P.
1
4

40 3 117
Sy =~ [1)+39x Z]=20[-1+ =]

109 _ 545

= 20
* 8 2

a+20d:i
10

1
= d=——= &a-= m
1 _ 1
a+(209d -~ 1 +209
210 210

=1

Sol.11

Sol.12

Sol.13

1 2n
= 2= 2 (N +n+)(n% —n+1)

. 1 { 11 }
nT 2 (n°-n+1 n?+n+1

1
n ZT”:E !

2(n2 +n+1)

n(n+1) 1

= Sp= 2(n? +n+1) &S, = 2

a,(a+d),..,a+(n-1)dinAP

1

1 .
g, a+d’ " a+(n-1d in H.P.

) 1
Givena=— = a?=1

a
_ 1

&a+((n-1)d= 31 1)
First —a=z=1 &lLasta+(n—-1)d=4
1

If first term is —1 then last term is + 1
rih term of A.P. from the begining=—1+ (r—1)d

1

th S
r term of H.P. fromthe end = 77 (r—1)(=d)

multiply = [-1 + (r— 1)d] x 1

[L+(r-D(-d)] ~

which is independent fromr

2 3
1 1 1
S=1+2 [1+—J +3 [1+—j +4 [l+—j + ..
n n n

1 n+1

Let r=1+ — =
n n

S,=1+ 2r+3r2+4r3+ ... +nr’
rS,= r+2+3r+. ..+ (M-1)r"+nm

S,A-r=@1+r+r2+3+ . +r")—nM

n
-1
—nr"

S (1-1="
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— a2—150 a + 3600 = 0 = (a-120) (a — 30)=0

s [1_n_+1j: (n+d"-n" 0 n(n+D)" no. are 120, 30
n n n" (n+1-n) nn
“1) (4" n+1" NP 1 1
=S, [7) SR E L e Sol16 () =147 * 2710 * 71013 T
= S, =(-n)x (-n)=n? L 1 [(@Bn+4)-(3n-2)]
N~ (3n-2)(3n+1)(3n+4) 6

Sol.14 (i) S=1+5+13+29+61+...+T,
S=1+5+13+29+..+T, _,+T, 1 1 L

- - - - - - - - Tn:E[(3n—2)(3n+1)_(3n+1)(3n+4)j

0=1+4+8+16+32+ ...+ (nNterm)-T,

1
= T,=1+4+8+16+32+..+(n"term) T,=S,= L S— !

24 " 6(Bn+1)(3n+4) S0 24

n

(i) $T, = D HC+D(r+2)(r+3)
L= ET, =—351+ 2520 .

(2" -1)2
= 3n+2 & D2 - g on2_y o
2-1 Zr(r+1)(r+2)(r+3){w}
(i) S=6+13+22+33+..+T,
S=6 +13+22+. .. +T  +T,

- - - - - - - 2T, = % 2[r(r+ 1)(r + 2)(r +3)(r + 4)

0=6+7+9+11+ .. +nth—T —(r=1)r{r+1)(r+2)(r+3)
T, =6+ (7+9+11+..+(n-1)"

(-1 ST,=5,= £ (00 + D +2) (0 +3)(n + 4)

2
=6+(n-1)(n+5)
Tn:n2+4n+1 n 1 1
S,=XT,=3=n?+4In+31 (iii) leT =2 = Z(zr—l)(2r+1)
r=

=6+ [14 + (n - 2)2]

S_, = not defined

a? -1~
n(n+1)6(2n+1) N 4n(g+l) ‘n

1
N~
M-

_‘
Il
—

_(2r+1)—(2r—1)}
n(n +1) | (2r-1)(2r+1)
=75 [2n +13] +n

1
N[~
M-

1
|2r-1 2r+1

sol15 A= 22 Gogp = 2 -
a+b 1
1 n
gz:AA,lf & HEAR ST 27 22nen) TS T i1 %7
(A—15)2 = A(A—27)
A2 - 30 A+ 225 = A2 — 27A i) SZEF+£+1-3-5+_”}
L A=T7E G =60 2|4 46 468

a+b =150, ab=3600

2600 _[135...2n-1)
a+ — n~

2468.. . (2n+2) (@n+2)-(@n+1)]

=150
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1.35..(20-1) 135..(2n+1)

Th= 2{ 2.4.6.8..2n

1 1.35(2n+1) 2
2T, = 85,2213 2 468(2n+2) | S5 7561
2 2 32 02
Sol.17 S:€+—2 6—3+ +6—n+ ©
s 12 2? (n-1° n?
6 62 6 g ol

2.4.6.8....

(2n+ 2)}

2 22\ a2 52 >
ss_1,@-1) 672 )+m+n2—(n—1) +..

6 6 62 63 6n
oo 1 3 5 7
—S==+ 75+ =+ 7 +..

6 6% 6% 64
1 3 5 7
== | l+—+—+—

35"5{ 6 62 63 }

S_l{l+i S }

% 5|6 6 63

jﬁz l 1+E+ 2 +£+...

1
6 |1+2—6_

=S=— 1

25 1- =

6
6 2 6 7 42
S=— 1+_:|:—X— —_—
= 25[ 5]~ 25 "5 125

11 1
Sol.18 T, = +r_2+(r+1)2

(r4 +12 +1)+2r(r2 +r+1
N r2(r +1)2

_ (r2+r+1)[r2—r+1+2r]_ (r2+r+1)2
r2(r+1)2 r2(r+1)2

r2ar+l _ (r+12—r

ror(r+1) r(r+1)
Sl 1 11
ror r+1 T el
1999
1 1

1.1 1
Tr= 1999+ 1——+—-— -+ .. +——-——"——
rz:; r 27273 1999 ~ 2000

1
=2000 - ——

1
2000 ‘”_H =n=2000

Sol.19L.H.S.=(a,?-a,?)+(az?—a,2)+ ...+(a2,,_4—a2,)

=(@;—ay) (@, +ay) +(ag—a,) (ag+a, + ...
+ (Agq — Ag) (Agq T ay)
=—dla;+a,+ag+a,+..+a, ,+ayl

2k
=—dx ? [al+a’2k]

~ (a; —ay Xk

2k-1) (@tax)

doy —a
“Aag=ay+ (@k=1)d & d= Z )

= -1 (a,2-a%,) =RH.S.

alr

Sol.20 2x3-19x2+ 57x— 54 =0—2a

\ar

2 aars 54
ro T2
=a3=27 =a=3

3 19
— +3+3r=—
r ' 2

=6+6r+6rP=19r =6r-13r+6=0

= (2r-3)(3r=2)=0 = (2r=3)(3r=2)=0
r—E orr—z

=r=501=3

for sum of infinite [r| <1 .. r=2/3

_ (@l _3/2/3) _ % x3= 2L

S, =
1-r 1- 2

w|N
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7/ (a-c)
So0l.21 10x3 —cx2—54x — 27 = 0— iff=d= ———
X X O\VB common diff. = d ac(n+1)
_C _ 54 _ 27 1 1 1 a-c ac(n +1)
zo= IO’ZOLB_ lO'aBY_ 10 H1"§+d_§+ac(n+1) =M= Tohia
2yo 1 1 1 n(a-c) ac(n+1)
& B = = of + By + ya = 3ya —== == =—
P a+y prprey ! & Hn a+nd a+ac(n+1) = (an+c)
S o o9 21 5 . 3 L1
= 10 YO = YO = 5113—10 _ =>p= 2 Hl_Hn:ac(n+1) |:nC+a_na+0:|
20y (-9) 2 2
((X+y):T:>(x+y:2x c ﬁ _ac(h+)(h-N(a-c) ac(a-c)(n“-1 _
(hc+a)na+c)  (nc+a)natc) o (@-c)
9 12
Soa—-— =— =502-9=120 _ _
Sa 5 Sol.24 (i) x+y+z=15 a, Xy, z, binAP.
3 a+b
:>(0L—3)(50L+3):0:>0L:3,0L:—€ X+y+z:3( > j:15, ZAi:nA
3 3 a+b=10
ifa=3 yI—E B:_E
1 1 1 5 1111 1.
10.33-c32-543-27=0=c=9 Tyt T3 q Yy 2 NAR
Sol22 a8 ¢ d,e 1.1
~— 3(a+b) 5 a b
2ce = "2ab 3’ TA =3 2
2b=a+c & c?=hd &d=
c+e
=9 (a+bh)=10ab
2
: cs _ 2ce c2 _ _ze = ab=9 = a=1,b=9 or b=1,a=9
O = “tre (@0 ~ e s
—~c2=age = a, c, ein G.P. (ii)xyz:?Ifa,x,y,z,binA.P.
2 2
. 2b-a) 18
i c:2b—a&ae=c2:>ezc—:>(— - 2. i
(ii) a & xyz= " ifaxyzbinHP
(iii) c= \Jae,C= 4218 = c=6 b-a b-a
a,xVy,z,binAP. =d=——=d=—
06 n+1 4
+
b=25C _ b= —~b=4
2 2 b-a 2(b-a) 3(b-a)
X.y.Z = a+ 4 a-+ 2 a+T
2.6.18 18
= =>d=—=d=9
6+18 2 vy = (32+b)(2a+2b)(@+3b)
¥z = 64
Sol.23 n2(1-ac)-n(@2+c?)—-(1+ac)=0
= a Hy, Hy, ..., H cin H.P, 64 2
11 1 1 1 a-b
E i i i 1|nAP &—'—,_,_,_inA.P.,d:u
aaHlaHza""yHnlc . a X y Z b 4ab
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(o)
a 4ab

1 2(a-b)

a 4ab

J[1+3(a—b)
a 4ab

)

1 (3a+b)(2a + 2b)(a+ 3b) _ 5

X.y.Z

15

5
= a3 3 = —
2a%p3 ~ 18

64a°p°

= a3p3=27

a & b are positive integer.

= a=1&b=3

1-3 35

Sol25 S= -2
° 2

or

5-7

23

+24

18
Sol.27
=ab=3

a=3&b=1
79

+... ©

So0l.26 x3+ px2 +gx —r =

(@+d+a+@-d=—p

I .
> a=—— satisf iven equation
3 ygiveneq 27

00—2a
Na+d

p3

4

= 2p3-9pq-27r=0

= 3a=-p

p3

9

—r=0

& roots of other equation will be also in A.P.
Ja=12=a=4

a@®-d?)=28 =16-d’=7= d=%3
rootsare4-3,4,4+3=1,4,7

or 4+3,4,4-3 =741

a,b,cinGP. = b?=ac
common diff. d = log,c — log, a = log,b — log,c

2

1
= log,c - log, —

b2
log, —
b c

—log,c

= log,c—2log.b+1= —log,c

_r
2-log,C
Lett = log,c

t?rt-2 2 - 2t+1

= U@

-—rl[\_)

+1—i t
ot T

(t+2)(t-1)  (t-2?
= t T (2-1)

S4-P=2-t=20-4=t = 2(t2-2)=t

(- t—1%0}

G,=~a+ar+ar’+.0=1

G,=>A+AR+AR?+ .. 0=1
1=2 - A ea=ars2:=R
“1-r T1-R TAR=A T
a 1-r R
a_r_=rK _2-p_R2
:>A 1-R r:>r r=R-R

=r—-R=r2-R2 = 1=r+R = R=1-r

1 a a=1-r
= — :> = pa—
1-r

ar=AR=A=r
G :i(d-n+(1=-nr+(1-nr2+..
Gyir+rl—r)+r(1—r2+ ..

1
given (1—r)r2= 8

1
=8r-8r2+1= Osatisfyr:E

(2r—1)(@4r2—2r—1)=0
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1
r+ By Two distinct G.P.
+4/ +
a2 _2r-1=0 = r= 22¥20 _ 15
8 4
Ifr= 1+4\/§ then second term
. {lﬂ/g] {3-\/5] 25-2 4J5-1
r(l—r)= = ===
=0 4 4 16 8
Ifr= # then second term

_ (ﬂ] (ﬂ}_—z@—z -1
r(l—r)= 4 = =

4 16 8

which in form = m=5n=1,p=8

100m +10n +p =500+ 10 + 8 =518

100x° +10x° +x -2 _
GP.

Sol.29 2000x® +

X[(10x%)% 1] y

= 2000 x® + 5
10x° -1

=0

x[1000x° -1 0

= 2(1000%¢— 1) +
( ) 10x2 -1

g +agpt+....+ay

& a;+as +....+an_g =2

(r-1)

9, n-9
ar’(r 1)X

5 =2
(r-1) a(r" -1

= rg - 2 = r= 21/9 (21/9)n—11 = 8

n-11 11

n11 no
-~ @° = s =3 =n=38

Sol.31 Letthe no. be

100x + 10y + z = y?=xz

given 100x + 10y + z— 792 = 100z + 10y + x
= 100(x—z)— (x—2z)=792

792
(X_Z)_E = x—-z=8

Also given

x—4,y, zinA.P.
2y=x+z-4
= 4y?’=(x+z-4)
= 4xz=(x+2?-8(x+z)+16
= X+2z2P?-(x—2z=(xX+2?-8(x+z)+16
= —64=8(x+2z)+16

X
= (1000x6—1){ > +2}:o 80
10x- -1 :}(X"'Z):? = X+z=10
X X—2Z= 8 } _ _
= 10%¢=1 or — =-2 _ = x=9&z=1
].OXZ _ 1 X + Z 10
y2=Xxz2 = y?*=9 = y=3
1 no.is 931
X2 = 0 (reject) or 20x2+x-2=0
X = —1++161 or —1-4161
40 40
m=-1,n=161,r=40
m+n+r=200
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