X- Progression
Exercise Detailed Solutions

Exercise-1

Soll. (i) a=1 d=3
General term=1{ =a+ (n— Dd=1+(n—-1)3=3n-3+1

t =3n-2
b
(it) Sequence: a, a+d, a+2d,a+3d,...........................
1,4,7, 10, .ol
(iii) 1, =a+1ld = 1+ 11x3 =1+33 =34
(iv) n[2a+ (n—1)d] n[2x 1+ (n—1)3] n[3n—1]
w) s = = =
" 2 2 2
50[3x 50— 1]
N =25% 149 =3725
2
Sol2. (i) a=1 r=1.2, general term = (- =ax r"=1=1x 1.27-1=1.27-1

(i) Sequence 1, 1.2,1.44, 1.728, .. ... .. .. ... ...,
(iii) t ,=axel! =1x 121=7.43
a(ri=1) 1(1.27=1)
N T
S o=3(1.219=1) =5x6.192 =30196

(iv) S, = =5(1.2"— 1

Sol3. Let nth term be — 108. o= - 108, a+(n—1)d=— 108

100+ (n—1) X (—16) == 108
16(n—1) =208, 4n—4=52, n=14 Hence 14th term will — 108.

n+1
| — +1
Sold. Let nth term be 64. t =64, ax r"~1=64, 2x(/2) "~ 1=64,2 2 =26, ”2 =6

n+ 1=12, n=11, Hence 11th term would be 64.

Sum =8, = 2Ay2) o] =22 Voo 1]x[ 2+ 1]=27 42" 0 )
J2-1

Sol5. Let n terms are needed. So S” =120,

n—1 3% (371
leg()’ ¥:120

r—1 3-1

37+1.3 =240, 3"+ 1=243=35, n=4. Hence sum of first 4 terms be 120.

Last term =4th term =ax r® =3x 33 =81
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S0l6. §y = 27, Let the terms are a—d, a, a+d. a—d+a+a+d= 27, 3a=27, a=9
(9—d) 2 +9%2 +(9+d) 2 =275,
2d? +243=275, d=+4
terms are 9—4,9,9+ 4 thar is 5,9, 13

Sol7. (a—b) , (b—c) & (c—a) are in AP
(b—¢c)—(a-b) =(c—a)—-(b-c)
b—c—a+b=c—a-b+c
2b+b =2c—a+c+a
3b=3c
b=c proved

Sol8. Sequence would be 13, 17,21, ........... ... ... 97, 97=13+(n—-1)4,n=22

22[13+97
S ,,= % =11x 110 =1210

a+ b

24
Sol9. =5,ab=24, a+b=10, a+ — =10, a®>— 10a+ 24=0
a

(a—6)(a—4) =0, a=4 or a=6 numbers are 4 & 6
Sol10. Same as question 1 solution

Solll. Sequence 10, 17, 24,
(i) a=10, d=7
(ii) General term =t =a+ (n—=1)d=10+(n—-1)7=Tn+3

tg=7x8+3=59

n(2a+(n—-14d) B A 2X 10+ (n—1)x7) B n(7n+ 13)

i) 5§ =
(-5, 2 2 2
10(7x 10+ 13)
0= =5x 83=415
2
Sol12 Same as question 3

Soll3. a=1d=4, lert =10091, a+ (n-1) Xxd=10091,1+ (n-1)4=10091
(n—1) x4 =10090
n—1=2522.5
n=2523.5, n must be an integer hence 10091 is not the term of sequence
n(2a+ (n—1)d) _
5 =
3(n—1) =42
n—1=14

Soll4. Let n terms be taken . Sﬂ=0 N

0, n(2x214+(n—1)(=3)) =0

n=15 Hence 15 terms.
Let t”:O, a+(n—1)d=0, 214+ (n— 1) ( —3) =0, n=8 Hence 8th term will be zero
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Sol15. k+2, 4k~ 6 & 3k— 2 are in AP
(4—6) — (k+2) =(3k~2) — (4~ 6)
k- 8=—k+4
4h=12
k=3
Soll6. a= -2, 1 ,=a+9d=16, —24+9d=16, d=2,  ,;=a+ 14d=—2+ 14X 2=26
Soll7. =5, A A A A LALALA LA L3
t,=13=a+9d=—5+9d, d=2
=t,=a+d=—5+2=-3

Al
Ay,=—1 A;=1,A,=3,A =5 A,=7A,=9, A, =11

Exercise-2
LEVEL-1
soll( b) 24+ 5+ 84+ ....... + n terms = 60100
2x24+(n—=1)x3
4 (=D x3] 100
2
n[4+ 3n - 3] = 120200
n[3n+ 1] =120200
Use options n =200 satisf ies
sol2.(ay 14+3+5+......... + n terms
n(2x1+(n-12) - n(2x1+2n=12) . n(2n)
2 - 2 * 2
02
sol 3(d) ts=a ré=2
PX X I X XX XXX T X T

axarlxarixarixartxarixarSarixard
a? r36 = (a,.4)9 — 29
Sold.(d)  t,=a+2d =12, 1, =a+6d =24

Solving these two d=3 & a=06
=a+9d =6+9%x3 =6+ 27 =33

1o

Sol5.(a) r,=a+ 3d =2
tl+tz+t3+t4+ 15+ 16+ 1‘7
a+a+d+a+2d+a+3d+a+dd+a+5d+ a+ 6d
TJa+21d =7 (a+3d) =7 x2 =14
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=8, —— =8, t?—8a+ 16=0,a=4

Sol7.(c) 1,6 ,,G,,64

property of GP product of terms equidistant [ rom start & last are same

1x 64 =G | X G, use options

Sol8.(d) 3+7+11+15+...... + n terms = 406
n[2>< 3+4(n—1) ><4]
2
n[6+4n—4] =812
n[4n+2]=812, 2u[2n+ 1] =812, n[2n+ 1]=406, n = 14 satisf ies

=406

Sol9.(¢c) 1, =2n+5, 1,=2x3+5=6+5=11

Sol10.(b) ‘, =a+ (n+1—=1)d=a+ nd

+1
Solll.(¢) ln=3n«+ 8, Zn_l=3(n— 1)+ 8=3u+5

Sol12.(b) GM = (5x 10x20) /3 =(103) l/3 =10

1 1
Soll13.(d) , ) AN L
100 10000 1000000
1 1
a= , r= snthierm=1 =ar"~! =10_2X(lO‘z)”‘1=1G_2+2‘2”
100 100 "
= 10-2* =100~"
R
a(rt—1)
Soll4.(a) we know S’iz—l:a (r+1)
F—

rh—1=r2—1

n=2

Soll5.(a) t,=a ro=x, ty=a r8 =

}!

'y ar® y

t, ar® X
}?
2=
X

v

=4 4 f -

x
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Soll6.(c) r,=a+ (p—1d =x, tq=a+(q— Dd=y.t =a+(r—1d =z
_ -1_ _ —1_ _ —f_
tp = b RP~=x, tq_bR‘I =y, tr_bR’ =z
XY TEX yIT AR Y
[b Rp—l]y—zx [b Rq—l]:—xx [b Rr—l]x—y
pY—iHi—xtx—y (R) - Dy-9+(g-Dz-0)+{r-D(x-y)

bOx (R) P=-Dr=a)d+(q=-D(r=p)+(r=1(p~q) = |

Soll7.(¢c) g—p =r—gq, y>=xz
x94TI YT TR P
x94Ty TPx 97"
(xz) 47"y~ P = (yl) G-Iy’ =P =y2q =4 rmp —y g pF G oy gt g

yo=1

, a+b 1/2
Soll8.{c) Let the roots are a and b then =8, (ab) =5, ab=25

i

Required equation, x* — sum X x+ Product = 0
x% —16x+25=0
Sol19.(¢c) b—a=c—b=d—c=e¢e—d=f—¢
e—c=2d—c—¢c=2(d-c¢)
Sol20.Ca) 3, 10, 17, ....... ... tn=3+(n— 1H)y7=Tn-4
63, 65, 67, .......... 1 =63+ (n—1)2=2n+ 0l

Tn—4 =2n+ 61
S5n=65, n=13

LEVEL-2
1 1 1
Soll.(c¢) tm:;’ tn:;’ a+{(m-— l)d:;
1 1 (m—1) 1
a+(n—-1)d =—, d= , a+ =—
m mn mn n

m—(m—1) B 1

mn mn
I+mn—1
t =a+{(mn—1)d=——-—"-—=1
mn mn
Sol2.(¢) a=1 ¢ ! 1 Lo_x-1
(4] AC) a= ,r:y,t = =—2=x, _y:_,y:
C l-r 1-y x x
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7
Sol3.(b) L0g32,L0g3 (2*-5) & Log3 (2x— 5) are in AP

7
2xLog, (2*—5) = Log,2+ Log , (2-“— 5)

7
(25=5)2=2x (ZX— E), (2%—5)2=2"x2-17,
use options at x=2log of negative not defined so rejected. So x=3

_2n(2a+ (2n—-1)d)

Sold.(¢) 2,58, ..., S, 5 =n(4+ (2n—-1)3) =n(6r+1)
(2a+ (n—1)d 1144+ (n=12
57.59.61, .0\t s = n(2a (2" )d) _ n (2" 12 (n+56)

8, =8 ,n(bn+1)=n(n+56), n=11

Sol5.(¢) zp:a+ (p—Dd=gq
t,=a+(q=1)d=p, d=—1& a=p+q- |

tr:(l'*‘(r— 1)d:p+ q— 1_r+ 1: p+ q_r

Sol6.(a) Let the GP be a,ar',ar?, ar’, ar*,ar>,ar® ...c.c........

al r2n— 1
odd term GP  a.ar?,ar*,ar®, ......... S = ( )
odd A
ar{ r’n—1
Even term GP. ar,ar3,ar>,ar’,......... S = ( )
even %,
S odd _l
even
1 1 1 1
Sol7.( b) - = —
c+a b+c a+b  c+a
b—a c¢c-b oal+e?
= L br—al=c?-b2 b= , Hence a?,b? & c? are in AP
b+c a+b
Sols.(d) a=-35, d=7, t =a+(n—-Dd=-5+(n-1)7=Tn- 12, n must be Integer

use options Tn—12=345, n =51

Sol9.(c) Let the intergers are a—2d, a—d,a,a+d & a+ 2d be 5 distinct positive integers
a=-2d+a—d+a+a+d+a+2d=10020, 5a=10020, a=2004

since all terms are positive integers & d positive. So d=1 , last term =2006

Sol10.(c) Let the side be a— d,a & a+d.
(a+d)?=a’*+ (a—d) 2, 4ad=a?, a=4d,
3d.4d & 5d. Smallest =3d = multiple of 3 use options
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Solll.(¢) 3,7,11,15, ..ot [5s=0+ (n—1)d=3+124x4=499

4,7,10,13, .o f Z,5=a+Il’éld':ﬁr—l-124)(3:376

1

T+ (n—1)12<376, n— 1<30.75, n<31.75, n is an interger, n=31
Sol 12.(d) 204, 210, ... , 1098.

tn=a+(n— 1) d=1098

2044+ (n—1)6=1098, n=150

150
Sﬂ=7( 204+ 1098) =75x% 1302=97650

1

- 1 1 1
Sol13.(d) losinv =82 — — =2 ]—sinx=—, sinx=—, x=30
1 — sinx 2 2

& 3
33" °/5 3 5
Sol14( d) E I+ —] =1+ / =4 — ==
n=1 5 1 3 2 2

5

Exercise-3
Level-1

Soll. T,=ar=18 Te=ar’=1458
To _i_@_@_gl
T, ar 18 6
i) ar=18
a=18
i) rt=3"
r=3
iii) a, ar, ar?, .....
6, 18,54, .....

Sol.2 a,b,c— AP.

a b e ap
abc abc abc

111 ap
ba ac ab

— A.P.

c a+b+c’a+b+c_>AP.

b c

111

a'b'c

a+b+
a
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1+b+c 1+a+c 1+a+b

, , — AP.
a b c
b+c1a+c1a+b_>A_P_
a b c
Sol4 a, b, c— G.P.
a%, b% ¢ - G. P.
1 1 1
a—z,F,C—z—)G. P.
Sol.5
2 2 >
a L'_,,_C B - 6Ji___#
A by C k} 6’_f_ .
— - I
@ =. < 3 g
C‘bt — O5< ®Lc
{ ; .I' A —= &—P
EERCIENET N
br) Cy Gy qin‘—j—@—*-ﬁ
Sol.6
Lot ‘p‘“" N rber  ALp __%;,_,t Q_,LC{\A_
3. A -
. A= 2R é,f S 6
2
[ o= 6 B

£ om0

6723220 < 5

——

SR Rx 222z g
CBRA(2-3)~2(3-3)=¢
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Sol.7

Ha=20c g=¢
S—=34d, Sy 5+d, E£34

(=30 (st s Geof sCesd) = 20

2T 0d) £ o(aed’) = ng
*___n__;mf = 20

S

N d=27
o G=3, Sy Sat, Sw3

[ G| g 4

Sol.8

—— a1 |\ ¥ g
=1 Loy =L ald
_ ___."'j—"\ [ B \,,ig;_Ml__
Of ¢ 25
T o - FA
T/

Sol.9

Sol.10
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Z £ AWE|

! ]

! V

(q%db H(q-md)
iq Mgd \InL!mJ

Ca=-3d }

~og+Id=06
 bpme o b

Sol.11 ‘
t.= @_-—{?’4-'2)("0 *f/J
E= = DRSS, (7=3) = or =ty
taze
_tz= o - )
= k= 6 -
Sol.12
=14+ 2 =7-&= g Yes
Sol.13
_"\_Qli-L)__‘:-:ﬁé A\ .
>
Ndn —|32 =

N+ (24 -1th =322 o
Na+[2)— (1 (a42) =0

A==fp =1y 7@_

—_ ]

10
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Sol.14

g 30>+ 5n 7 T = S =3¢5=8
T: - G, - C_;'n

o

— Bl?f\-r-lll — ‘\2'7 £ 5.[- n 4/ ""YI7

ll

—_ 3’[2'\:{]—715- _ )Gr\.f.c? !%
= S

od= g g=e ] e
Sol.15 Same as question 7
Sol.16 Same as question 2
Sol.17
2 L
(9—dfe 9« bed)= 23
h41+2é3_2?$" R
st = 32 L
33 = 2 Jd=— (¢ B
o= 9 ' = Ly
lg( 91 '3 JII; ﬁ"'ﬂ/f
____'__________._-——~ =
Sol.18 Same as question 8
Sol.19
~7 X€9 4~ = £ =
A = = =5 |
Sol.20
A+d £+ =lF

Gd ¢ g - -2 o
g +2d =l ~ no

0 a4-96€= |7 -

36+9¢=30

—_Q = ‘—l-.B_ - li‘\_'-_g_ :__[_ﬂ_.__——-———-—
[a=(3) C [g=-1
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Sol.21

S #Sa _ g _ slo
S X
Ao
Jo mf,_qi% .
s,

Sol.22

U‘)‘: XZ $Neor
RS (9(_+25 +27) ( X+2Z ——i«‘_Lj)

‘L
G T
o X4y z —Y g
______ o X+ HZ

=l 8 P e,

9, » 7
b tC—=2ht — ac—C—L(+al

T4+ " = bCFab Lac

SP— 2 2 e
(C\H»{*c I's @+ 2 Gaescne, J-

—_—

= keswbtac+ (a8 L2oscy) .
- =2 @L_Hj:
i

-_—
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Lun fd}r{-Lf‘-o Luwix 2344 =0p
HA(A-2)—2 (R~2) =1
A co2ag=3q Ex-2) (51—2) =g

—

Sol.25

b

o A =2+ 3
Sol.26 Same as question 3
Sol.27
Sn —a3A+9 - [%q+ b J./ - 304 9
— - _____________________ — ==
A ik oo f-0F] i
o = 2
a+ [o)d - Waaig A
_ - = |
bt (071 ' s 5 T —
a+lld < 32244
L4 P23 A1
Sol.28

71','#‘ xZ+(p-)d = qU Mjﬁq_
T —x+@GPd=b

—Tx -4 (PYd=c &
& -6 G-
G-3)d=b-—t | popd=
@-»= b=x S-p= 29—
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— | qbam,+5c—oa+ ac-bc _ P

- S o ,,,mm?_»;&
Sol.29

_;é,[gm_@—[cg z Qq_s.ﬁncﬂ

Zpa-29at [We)-34H)]d = o

Qalp-9) + [rr-(rp)d =g
(b-2) [+ - -] < a0 ]

_gw—: P*—;f f9a+ @f_ﬁr;)cf7

- f""},_;‘—o = W_élﬁj&_
- T
Level-2
1 2n+ 1 —+/2n—1
Soll.(d) 1 = _ Y ven
V2n—1++/2n+1 2
g _(\/211—{—1—\/2)(1—1) _(\/Zn+l—1)
" P 2
Sol.2 (a)
1 1 1
....... +
alaZ a‘2a3 a'na'n+1
dp—d; =dz—dz2 = ...... -an+1—an=d
11 1 1({1 1 1
| ——— = ——— [t +—=] ———
d al a2 d a2 a3 a'n n+l
({1 1 1 1 1
== ———t———+........ +—=
d al a2 a2 a3 an a'n+1
_1f1 1Y) a,-a _ nd
d al an+1 d(alan+1) da'a‘n+1 a1a‘n+l

t,=a,,=a +(n+1-1)d
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sol. 3. (b)
1° =(J§+1)(J§—1) =2-1=1

G.P.

Sol.4. (c)

1-x* 1-x* 1-x* 1-x°
+ + +
1-x 1-x 1-x 1-x

E((1_x)+(1_x2)+(1—x3)+(1—x4)+ ........ )

1 n_x(x“ —1)
1-x x-1

1 n_x(l—x“)
1-x 1-x

n(l—x)—x(l—x“)
(-

Sol.5 (d) 3,7,11, ...
To=3+(n-1)4-4n-1
7,11, 15, ...

Th=7+(n-1)4=4n+3

~

| Al XY
%5 4

L ! —
T =
" ( n—-_()j_‘fﬂjf) t{\:'_

Sol.6. (b) 1,23 ...... T.,=n
2.3,4,...... T,=n+1
v f — 1\
-T-"\ = ~ nil, L
A(a+)
= | — L Set =
A
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Sol.7. (a)
—-l:ﬁ*: _1‘_]__,_(2'\ -H)Q-r:- n( ‘ﬁ\é{a L{a\__\t_f)

_Tl; = U3 g

L(EQ?-—LL’.%!\ —+ T,\

S‘,{}; . <ﬂfn+l)) U A 2a1) ﬂﬁi
s

S m b pom [ krawlkly) o ooz
T N
- B <
= (G ks (B O + 20
Vo
= [8¢070 | fy, ,
S—

Sol.8. (b) 0.7+0.77+0.777 + .....
=g(0.9+0.99+0.999+....)

ZENEARY

Sol.9. (¢)
@3-4—3?’-4-__, ) - ( 2% 1% Cre?)
(Ceaghs. o) = 2. (P4 red)

_%‘(%“‘*H% '?“? 2 P

N e (rf~=+f2)

-—

2

o _’7{5‘_1"— KG){ [00
o ‘—{&2” L{ﬂ
SKES

e A
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Sol.10. (a)

x = L6
Pgﬁ-q (""}/3 a 89
= 2 89 o = Llog (6rP= (g G2
- Jou SRk % ¢
S ~ . Ls -2 I
(o16) = (0i1g) ot _ 025 =

17
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