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Progression & Series

ANSWER KEY

CONCEPTUAL QUESTIONS

A 2. B 3. B) 4. A 5 A 6. D 7.A
B 9A 10. A
Objective questions ( One correct Answer)
LEVEL -1
C 2.D 3.D 4. A 5.D 6.B 7. A
A 9.B 10. B 11.C 12.C 13. A 14.B
.C 16. A 17.C 18. A 19.B 20.C 21.C
LA 23.A 24. A 25.A
LEVEL -I1
B 27.D 28.B 29. A 30.C 31.C 32.B
C 34.C 35.D 36.B 37.B 38.B 39.B
C 41.D 42.C 43.B 44. C 45.B 46. B
C 48. A 49. C 50.C
LEVEL -II1
A 52.B 53.B 54. B 55.A 56. A 57.D
D 59.B 60. C
ONE OR MORE THAN ONE CORRECT ANSWERS
LEVEL -1
1.A,C 2.A,B,C,D 3.A,B,C,D 4. B,D 5.A,B,C,D
6.A,C 7.B,C 8.A,C 9.B,D 10. A,D
11.A,B 12.B,D, 13.C,D 14. ,A,B,C,.D 15.A,B,C
16. A,D 17.A,C 18.A,D 19.B,C,.D 20.A,D
LEVEL -I1
21.A,B,C 22.A,D 23.AD 24. B,D 25.A,C.D
26.A,D 27.AB 28.A,D 29.B,C 30.A,B,C,.D
LEVEL -III
31.AB 32.B,C 33.A,B,C.D 34.A,B,C,.D 35.B,C
LINKED COMPREHENSION TYPE
1.D 2.A 3.B 4. C 5.B
6.B 7. A 8.B 9.A 10. B
11.C 12. A
Matrix—Match Type
1. (A-s), (B-rt) (C-,t), (D-p) 2. (A-p), (B-q), (C-1), (D-5)
3. (A-S)’ (B-r)! (C'q)’ (D'p) 4. (A'r,t), (B-S)’ (C-p’t)! (D'q’t)
ASSERTION - REASON TYPE
1.A 2.C 3.C 4. A 5.B
6. A 7. A 8. B 9.C 10. A
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INTEGER ANSWER TYPE QUESTIONS

1.3 2.4 3.9 4.2 5.2

6.7 7.1 8.9 9.5 10.12

11.7 12.6 13.1 14. 9or16 15.7
SUBJECTIVE QUESTION

6. 469 7. 10, 20, 40 or 40, 20, 10

10. x=105,y=10 14. 2

15. (n—1)(n)(2n—1)
Previous IIT. JEE
Single correct

1.A 2.D 3.D 4.C 5.D
6.D 7.D 8.C
MULTIPLE CHOICE QUESTIONS WITH ONE OR MORE THAN ONE COR-
RECT ANSWERS:
9.B,C 10.C 11.B 12. B,.D 13.A

LINKED COMPREHENSION TYPE
14.B 15.D 16. B 17.C 18. A 19.B

ASSERTION - REASON TYPE

20-C
SUBJECTIVE QUESTION

n(2n+1)(4n+l)—3 _ 1 1
22. 3 23 ﬂ E(—Oo,g:|,}/€ [_anj

25. [ (Aps Ay A)(H,H,....H,) [

29. Least value of n, =6

INTEGER TYPE
30. (4)
31. (0)
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Progression & Series

HINTS & SOLUTIONS

Conceptual Questions

1. Let x be the first term and d be the c. d of A.P.
a=x +(p-1)d
b=x+(qg-1)d
a-b
>d=—— 1
p—-q (1)

SO X=a-—(p_1)(a_b)
’ pP—q

_pa-qa-pa+pb+a-b pb-qa+a-b
pP-q pP-q

p+q a-b
=——|a+b+
Hence, Spiq 2 { p—q}

2. Letfirstterm=a c¢.d=4d, S_ = sum of first m terms
ThengivenS =S  -S =S  -S
S, =S,..-S,=2S, =S,

m m+n

:2%(2a+(m—l)d)= m;n[2a+(m+n—l)d]

2a[2m—m—n]:d[m2+n2+2mn—m—n—2m2+2mJ
Za[m—n]:d[nz—m2+2mn+m—nJ

also2S =S
:>2a[m—p]:d[p2—m2+2mp+m—pJ ....... (i)
from (i) and (ii)

n’-m’+2mn+m-n B p’-m’ +2mp+m-p

m-n m-p
= —(n+m)+1+ :—(p+m)+1+2ﬁ
m-n m-p
3(m+n)(m_p) :(m+p)(m_n)
mp mn
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a(l—rk)
We have, S =a+ar+...+ar* ! =
1-r
na a . )
Sl+Sz+S3+...+Sn=:—: (t+r+... +1)

na  a r(l—rn)_ na ar(l—rn)

l-r 1-r 1-r  I-r (1—r)2

The given sum S = (x +y) + (xX2+ xy +y?) +.......
= =) {(x2 —y2)+(x3 —y3)+(x4 —y4)+....}

_ ] {(xz+x3+....)—(y2+y3+....)}

1 x> y2 )1 [y Xy axy? | x+y-xy
1-x 1-y ) X

=(X—Y) -y (1—X)(1—y) (1_X)(1_y)
Given bzzac’x=¥’y:b-2i-c
. 3+__2a+20_2a+zc
Consider y (a+b) (b+c) a++fac +ac+c
=2 Va+ie _
Ve

Number of students giving wrong answers to at least r questions = 2~

Number of students giving wrong answers to at least (r + 1) questions = 2r"

. Number of students giving wrong answers to exactly r questions

= 20— 201 Also number of students giving wrong answers to exactly p questions
=2rp =20=1

.. Total number of wrong answers

(207 =277 )42(27 =277 )+ (p 1) (2 =27 )40 (2)

=27 (<202 4227 )+ (2.277 +3.2°7 )+ {=(n = 1)2" +n.2°)
=201+ 202+ 203 4 L +20=20 -1

=27 -1=2047=2"=2048 =2" = p=11

Since a,b,c e R* and distinct — AM > GM > HM

Since p=./ac and consider AM and HM of a and c,
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Progression & Series

a+c 2ac
:>T>b>

a+c

From first inequality (a + ¢) > 2b — 32 +ac—2ab>0
From second inequality b (a + ¢) > 2ac

= 2ab+2bc—4ac >0
Adding the two inequalities a? + 2bc —3ac >0

8. Consider the opposite numbers
ax, aX, .......... ky times and by, by, ........ kx times
a*+a*+..... ky times;+{b¥ +b" +....... kx times kya® +kxb’ a* +xb’
oy y times) + | ke

kx + ky k(x+y) — (x+y)

1

GM = {(ax.aX ...... ky times)(by.by ........ kx times)}k(x+y

# kx; X}
_ (ax(ky).by(kx) )k(x+y) (ab)k(xify) = (ab)(eryy) ....... (|)
As l-i-lzl,x—i_y=1,i.e.,x+y=xy
Xy Xy
X y X y
= (i) becomes ya' +xb >abor -+ >ab
Xy X y
9. Keeping in view thata+ b +c =18
s h a 2 E 3 c 4 .
c¢* 1s max. when > 3 4 1S max.
a b c
The sum of factors is 2.—+3.—+4.— =a+b+c=18
2 3 4
h d ill b h 11 the f: | a_b_c_atbrc I8
ence product will be max. when all the factors are equa 27374 24344 9

a=4,b=6,c=8
Max. value of a2 b® ¢* is 4263 8*.

10.  Let 1sttermis x and (2n—1)th term =y

xX+y

I
INY

1.In 4p. %, =
z

2.inGPs, =[xy =b

2
HP. 1= =c
xX+y

= b*=ac and a>b>c ,equality holds good if 4 =p =¢

6 BSC Academy
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Objective questions ( One correct Answer)

Level-l
S2n = Sny

= %H[z.u(zn—l)ﬂ = %[2.57 +(n-1)2]

=5n=355
= 1 =
1-(1/2)
1-(112) A 1
"THC(r2) 2 e
S-S, =t < o o
n _2n—1 1000 or 2 21000

Now 210 =32 x 32 = 1024
~n-1>10 orn> 11
Hence the least value is 11.

We given, a; +a,, =a, +a,,,a,, +a,; =a, +a,,

Hence the given relations reduce to, 3(a1' + a24) =225, giving a, +a,, =75

Hence S,, = (a+/)=(24/2)(a, +a,,) =12x75 =900

Sp=%[2A+(p—1)d]=a

%a=2A+(p—1)d ()

%=2A+(q—1)d ... (ii)

2c
T=2A+(r—1)d ..... (i)
Multiply (i), (ii) and (iii)) by g —r, r — p and p — q respectively and add

a
~Z—(g-r)=0
“(a-1)

Since the numbers are in A.P.
28 = 32 sin 20 -1 4 34 -2sin 20
sin20

or 28 = where x = 9sin20

+ gsin29 ’

or x* —84x+243=0
or(2.81)(x-3)=0 .. x=81o0r3
S x=9%"% =813 0r9%,9"
-.sin20=2 or1/2
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Progression & Series

1
since sin 260 cannot be greater than 1 so we choose sin 26 = 5

Hence the terms in A.P. are
30,14,27 i.e. 1,14, 27.

~T,=a+4d =1+4.13="53

6. T.=S,-S,_,
. 164=3 (2m-1)+5.1 ... 6m =162
7. We can rewrite the series as
2 3
1+1+§+[§] +(§J o
X \x X
We can sum up this series if |5/x| < 1
< | x5
2ac 2bd
b= -
8. a+c and ¢ b+d
(ave)(brd)=22 20 _ g
b ¢
= ab+bc+cd =3ad
9. L.C.M.of 2and 5is 10.
Numbers divisible by 2 will contain numbers which are also divisible by 10. Similarly
numbers divisible by 5 will contain numbers which are also divisible by 10. Thus the
number divisible by 10 will occur twice. Hence we can
write S=S,+S,- 5,
2.50.51 n(n+1
Now, 82 = =2550 by Zn= ( )
Similarly, S, = 1050, S,, = 550
. 8=§,+8, -5
= 2550 + 1050 — 550 = 3050
10. S,=(2n- 4)% =(n-2)180° (formula for polygon)
a=120°d=5°
n
S, :E[Za +(n—1)d] forA.P.
~n*—-25n+144 =0
-~ n=9 16
But when n = 16 then T, = 195° which is not possible
- nh=9only
. AL
11. a,a,,4a,........ a, areinH.P. a’'a,’a, a, are inA.P.
Multiply each term bya, +a, +a, +........ +a_ then substract 1 from each term
a,+a,+...+a, a,+a,+...+a, a,+a,+...+a,,
we get , e are in A.P.
g a1 a2 an
. a1 a2 an .
"a,+a,t..+a 'a+a,+t..+a "ata,+..+a,_ MHP
8 BSC Academy
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12. We can write the given equation as

]+l+l+l+i+ ...........
10g2 X 24816 =4

2

:>log2(x2)=4:>x =2'=>x=4

13. . g "7 5= =K(say)

n n Sn—‘l k|:n2—(n—1)2:| - 2n—1
S, _ (n/2)[2a+(n-1)d]
4. g ~(n/2)[2a"+(n-1)d']

_ 3n+8

~ Tn+15

a+(n;1jd
S T 3n+8

or a'+(n21jd' = 7nr15 0

Weh i T, a+1d
ehavetofind = = 7 144
T, a+11d
Choosing (n—=1)/2=110orn =23in (i)
T, 7
weget,ﬁ—%

15. If the numbers by x, y, z then
1/x =log,3,1/y =log, 2.3 =1 + log,3,

1/z=log, (4 x 3) = 2 + log, 3 which are in A.P.

- X, y,zarein H.P.
16 T — ar.m+n—‘| — p T — ar.m—n—1 — q

m-n

Multlplylng a’r™? =pq

ST, =ar"" = /(pq)

17. 1%, X,..X,, 31isan A.P. of (m + 2) terms.
31=T ,=a+(Mm+1)d=1+(m+1)d

30

(m+1)

X, _i .T_g_ a+7d i
Now m1_9 “T a+(m-1d 9
Now put for a and d and we get m = 14.

18. We have

(DG —

BSC Academy



Progression & Series

_2. 2 2
13 57 9.11
1 1

= —t—+—t
1.3 57 9.1

19. Ift denotes the nth term of the series, then
X 1 1

1+(r+1)x)=1+rx_1+(r+1)x

n n 1 1
t = -
= X; ' r1{er 1+(r+1)x}

1 1 nx

T+x 1+(n+1)x  (1+x)(1+(n+1)x)

—
—_
+
-
X

~—

—

:;tr - (1+x)[1+(n+1)x]

20. We have

1 1 1
21. We have 1—2+3—2+5—2+ ........ upto oo

i, 1

—12 ZrgEtEt gt upto o
1 1 1
5z +2—2+32+ ...........
71w s
6 416 8
22. We can write S as
S=(1-2)(1+2)+(3-4)(3+4)+............ + (2001 — 2002) (2001 + 2002) + 20032
=[1+2+3+4+ ... +2002] + 20032

—%(2002)(2003) +2003 = 2007006

23. Using AM >GM

a+b+c Z(abc)é

1

3b
?Z(abC)3 (since 2b = a +¢)
1
b>43
24. Since AM>HM

10 BSC Academy
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25.

26.

27.

28.

X+y+z 3
3 1,11
Xy z
SE P TP P
s 1. 1,17 x vy z a
X y z
2+b2
Since a and b are unequal, >+/a’b?

(A.M. > G.M. for unequal numbers)

= a’ +b’ >2ab
Similarly b2 + ¢2 > 2bc and ¢? + a?> 2ca
Hence 2 (a?+ b2+ c?) > 2 (ab + bc + ca)
=ab+bc+ca<1
LEVEL -1l

x+y+z=1:>2.§+3.1+4.5=1

2 3 4
using weighted mean

Lol 28l (37 )

9
1 9 x2y3z7* 210
(5) > oy = X2 <5
AM > GM

b ¢c ¢c a a b

—t =t —+—+—+—

a a b b ¢ ¢
6

2(1)1/6
= minimum value is 6

S=a+ar+ar?+ar?+ .. +ar
i.e. nterms

a(1 —r”) .
——at?y' ..... (i)
. P =product = a. ar. ar?....ar™"

N 14+2+3+445+...n-1 n(n-1)/2

=a'r =a"r
S pt= a2l (i)
1 1 1 1

1
R=—+—+—+—+...+4—— (nterms
a ar ar® ar® ar | :

BSC Academy
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Progression & Series

- (r _1) '=a’r by (i) and (ii).

~[SIR]' =a®r"") =p? by (ii)

29. T =AR""
logx =logA + (p —1)logR
Similary write log y , log z
Multiply by g —r,r—p and p—q and add we get,
(g-r)logx+(r—p)logy +(p—q)logz=0
3
1
. ar(1+r*)=216 a __
30 (1+r°) and —s =~
—>r’=4=r=2-2
whenr =2 then 2a (9) =216 .a=12
whenr=-2,then—-2a (1-8)=216
_216 108 oo
12 -~ which is not an integer.
31. Sum of three numbers in A.P.
=3a=12
.'.(x—4)(x2—8x+7):0
x=14,7 or 7,41, d=13
32. (a?+ b2+ c?) (b?+c?2+d?) < (ab + bc + cd)?,
Solving this we get
b* +¢* +a’c? +a’b® + b*d* + b’c?® — 2ab’c — 2bc’d - 2abed < 0
or (b*—~ac)’ +(c? ~bd) +(ad-bc)’ <0
bP-ac=0 »2-C% ¢ _pd=0 -9 ap_pbc-0=3d-B
a b b ¢’ c a
b c d .
. —=—=— Hencea, b, c,d are in G.P.
a b c
33. Letcd=d
a,=a,+(p-1)d, a,=a,+(q-1)d , a, =a,+(r-1)d
as a,,a,,a, arein G.P.
8 _3 _3 & .
a, = a, = a —a, (by law of proportions)
a_q:i:a1+(q—1)d—a1—(r—1)d_q_r 8 _q-r_r-q
or a, a, a+(p-1d-a,—(q-1)d p-q or a, p-q g-p
34. a+ar+ar’=x ar
or, rr+r(1-x)+1=0,risreal
A>0  ie(1-x)-4>0
or, x2—-2x-3>0
12 BSC Academy
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or, (x+1)(x=3)>0
= x<-1orx>3
35. xloga=ylogb=2zlogc=Kk (say)
Also y? = xz
k? k?
(Iogb)2 loga.logc

loga logb
or @ = @
36. Letthe common ratio be taken as k and a be the first term.
R=T =ak™
SR =a kY similarly
gt = gtk (st

T — gkt

Multiplying the above three and knowing that
AT A" AP = AT

SRTSTTT =%k =1
+2(a-b)=0,Z(a+1)(b-c)=0

or log,a=log_ b

a
37. Three numbers in G.P. are F,a,af

a
then F’Za’ar are in A.P. as given

2(23)=a[r+1j
"
or, 2—4r+1=0 orr=2+ .3

or, r=2+ /3 asr> 1 for an increasing G.P.
38. Letnumbersbea &b
=a,gb inGP.anda,p,q,binAP.
=g’=ab &p-a=q-p=b-q
wegeta=2p—-q&b=2qg-p
s0 g’ =(2p-q)(29-p)
39. LetT, &T,, are A& B
Between there terms A + B; T = a, b, ¢ when series are in
A.P, G.P & H.P. respectively.

:azA;B,bszB,c—ﬂ

A+B
=b?=ac
40. Letthe two numbersaandb
) 13
given a+b= )
andA.M.’sareA A, ........ A, inserted between a and b.
Herea, A A, ..o , A, bareinA.P. then given condition

BSC Academy 13



Progression & Series

A+A+ . +A, =2n+1
or(@a+A +A+ ... +A, +b)—(a+b)=2n+1
or (znTJrz)(a+b)—(a+b)=2n+1
orn(a+b)=2n+1
or13n=12n+6
orn=6
Hence number of means are 12
41. We can write the sum upto (2n + 1) terms as
[@a+(@a+d)](-d)+[(@a+2d)+(a+3d)](-d)+....... [(@+(2n-2)d)+(a+ (2n—1d]
(=d) + (a + 2nd)?
=(-d)[a+t(a+d)+(@a+2d)+...... +a+(2n-1)d] + (a+ 2nd)?

:(—d)%{a+a+(2n—1)d}+(a+2nd)2
=-2nad —n (2n — 1)d? + a? + 4n (ad) + 4n2d?
=a?+2nad +n (2n+ 1) d?
42. T.= 1
. (n+1)(n+2)(n+3)....(n+k)

Vot (n+1)(n+2)(n+3)...(n+k-2)(n+k-1)

n= Yn-t (n+2)(n+3;....(n+k—1)[n1k_”11}

Adding (1-Kk) S = v, -V,

1
1 1 (1-k) S,=0-—

1-K)s, = - e
or (1-Kk)s, (n+1)(n+2)...(n+k) 1.23..K Lk

1
Lt S —
n—oc N (k _1) |£

43. Letn=2m, then
S, =12 +2x22+32+2x42+ ... +(2m —1)2 + 2 (2m)?

14 BSC Academy
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=2m (2m +1))2=m (2m + 1)
When n =2m -1
12+2x22+32+2x42+ ... + (2m -1)?
=S, —2(2my>=m (2m + 1) - 2 (2m)?
=m[4m?+4m+ 1 —-8m]=m (2m — 1)?
=n2(n+1)/2

r-1

r
44. Wehave t, =D t =Dt
k=1

‘ _ !
45. We have % (r+4)! r+1 (r+5)!

r! r!
Now, Tt =(r )t = (r+4) (r+4)! =0

n—1 n—

St —(r+ Nt =4t = 4>t = 1[rtr —(r+ 1)t ]
1

r=1 r=

=4t +tg+.+t)) =1t —nt,

= 4(t;+t, +......t ) =5t —nt,

=° [%) - n((nn+_£:;!

_i_ n!
41 (n+4)!
11 1 n!
=Sttt e tnzzl:m_m}
2r -1 2

46. We have trzr(r+1)(r+2) = (r+)(r+2) r(r+1(r+2)

=2 (r11_rlzjg(r(rlﬂ_(”1)1(”2)J

Solving by using v, — method

BSC Academy 15



Progression & Series

n(3n+1)

we get sum = W

47. Lett denote the rth term of the series, then
P28 +r°
T 143+ +(2r-1)
—r¥(r+ 1)2
- 2 =—(r+1)
n n n+1
R R NS {zrz _1}
r=1 r=1 r=1
1 (n+N)(n+2)(2n+3) ]
T4 6
=i[2n3 +9n? +13n+6—6}
=L(2n2 +9n+13)
24
48. 27par>(p+q+ r)3
. (pqr)ua 5 [p +q+ rj
3
=p=q=r
Also 3p + 49 + 5r = 12 = p=q=r=1
49. As odd number of AM, G.M and H.M. are inserted between a & b.
So, middle term of AP is AM = a_
middle term of GP is GM=b_
middle term of HP is HM = ¢_
. a,,b,,c, arein G.P.
- D =discriminant of quadratic equation <0
-, roots are imagnary
50, tan" A + tan3n B+tan" C S (tanA+ tar31B-|—taann
(Arithmetic mean of m™ power of numbers)
tan” A + tan” B+tan" C _ (tanA+tanB+ tanC]n
3 B 3
(sin ce tanA+tanB+tanc > 3\/5) — tan® A + tan” B+ tan” C > 3%“
LEVEL -1l
A+B A+B 2
51. =2 -2
AB 2AB H
16 BSC Academy
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52.

53.

54.

E=%(1+1+1+...+1)=@
p = Infinite G.P.
wherea=1, r=—tan?x

a 1

Lp= = =cos’x, d=—5—
P 1-r 1+tan®x ’ 1+cot’y

1 1

=sin’y

=1—tan2xcot2y 1_ 1-cos’x \(1-sin’y
cos?® x sin’y

s__PA _ 1
p+a+ {un}
P g pqg

o 8
Since S, = Z—r

= 4r* +1
- 8r
- ;(Zr2 —2r+1)(2r® +2r +1)

oo (2t 2r ) (27 —2r ) n 1
- ; (2 —2r+1)(2r® +2r+1) Z(Zr —2r+1 2r2+2r+1j

{1 1 1 1 1 1 }
=2{-——+———+...... + -
1 5 5 13 2n -2n+1 2n° +2n+1

=2 1_2;
2n° +2n+1

_2(2n*+2n)  4n?ian

_(2n2+2n+1)_(2n2+2n+1)

4(16)° +4(16) 1088
2(16)° +2(16)+1 545

"8, =

n

Since S+ 1) =3+ 2r1-r)1 (1)

r=1

M-

{(r+1)2 —rz}f(r)
{7 F () = (1 F (0 D)+ () F (1) =6 (1))
(F4 1 ()~ F (40 + 2 [+ 97 (1) 027 (1)

r=1

r=1

Il
M-

r=1

Il
M-

Il
N

r
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55.

56.

r+1 n-t 3

Zn: +Z r+1 f(r+1) (n+1)2f(n+1)—2r2f(r)

r=1 I' + 1 r=1 r=1

=1

=— (r+1)+{22f(2)+32f(3)+ ........ +n2f(n)}

r=1

+(n

+

1 £(n+1) = { £ (1) + 22F(2) + 32 (3) + ...ooooee + 07 (1))

=1
>

==Y 1+ (n+1) f(n+1) - FF(1) :_@_m(nﬂ)zf(nﬂ)_m)

r=1 r=1

n(n+3)
2

"~log, x,log, y,log, z are in G.P.

(n2 +3n+2)

=(n+1)°f(n+1)- .

-1 =(n+1)2f(n+1)—

= (log, y)2 =log, x log, z
1
log, y

3
or (log,y) =1=log,y =1
it is possible wheny =z (x,y, z> 0)
from 2x* = y*+ z*
2x* = 2y*
X=y=2z
from xyz = 8,
x3=8
X=2=>X=y=2=2
Let r be the common ratio then b = ar, ¢ = ar? and log_a, log,c, log_b are in A.P.
log,a log,c log b

log, ¢ 'log, b'log, a

or (|ng Y)2 =

areinA.P.

log,a log. (ar*) log, ar
log, (ar?)” log,ar " log, a

are in A.P.

log, a log, a+2log,r log,a+log,r
SO log,a+2log,r’ log,a+log,r * log,a

are in A.P.

Iog r_

Putting T~ log, a
we get

1 1+2x
1+2x 1+ X

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

(1+x) (1+2x)
=2x* -3x*-3x=0
since a, b, c are distinct so r »1, SO x %0

,(1+X areinA.P.

18
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5 2x2-3x-3=0
Lo

then (1+x) _m =3 so the common differences of A.P. is 3/2.
57. Since,

_n°+n® n
" n*+n?+1 n* +n? +1
1 1

:n+2(n2+n+1)_2(n2—n+1)

- sum of n terms S, = >_t,

n=1

. 1 1 1
S, =) n+— -
" ; 2{n2+n+1 n2—n+1]}

=(1+2+3+....... +n)+1 T 1 i, > LI 5 L
2(3 7 3 13 7 nN“+n+1 n°—-n+1
1
_n(n+ )+1 i 1
2 2 n“+n+1
n> n 1 1
=—+———+—+
2

. A2
but given Sy =a, +a+ —5—-

On comparing we get

a, 1

Hence, = = 5, which is constant.
b, 2
1 «/ -\a,

58. Ti= NN
=3[V a]
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59.

60.

-. The terms will cancel diagonally
a1 B an

1
ENE,

Now put a, =a, +(n—-1)d

"8, =

_ 1 -(n-1)d __ n-1
4|, +a, | B+ Va,

We have

M1+ ... 1 (91 times)

=1+10+102+.......... + 10%

10" -1
101

(107 1) (107)=1 (107)" -1 107 _1
S (107-1)"(10-1) " 107 -1 "(10-1)
= (108 + 1077+ 100+ ........ 107+ 1) (108 + 10°+ 10* + 103 + 102+ 10 + 1)
= product of two integers (> 2). so is not a prime number.
Let the three digit be a, ar, ar? then according to hypotesis
100a+10ar+ar+792=100ar’+10ar+a,i.e.a(r’-—1)=8and a, ar+ 2, ar?are in
AP. then2(ar+2)=a+ar? sor=3&a=1.Thus digits are 1, 3, 9 and so the required
number is 931.

ONE OR MORE THAN ONE CORRECT ANSWERS
LEVEL-I
Let the numbersinA.P. are a, (a+ 2), (a+4)....... at(@+2)+(@a+4)+.... =155

%[2a+(n—1)2]=155 n[a+(n-1)]=155

n can not be even as sum is an odd number
(A), (B) on rationalizing each term, we get series

R T R T

7-3 11-7 15-11

......... upto n term

| o S
_Z[M—\B] which is equal to BB

choices (A) and (B) are correct

n
(C) Since m< n choice c is also correct

n S n >£
B+an+3 Jan~ 2
We have
b,>4b,-3b, = b1r2 > 4b,r —3b,

(D) And

=r2>4r-3 [ b, >0]

20
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=r?—4r-3>0=(r-3)(r-1)>0

=>r>3orr<1

Since r = 3.5 and r = 5.2 are both greater than 3, (c) and (d) are also true.
4. We have 1072 < 10 (2a + 19d) < 1162 and a + 5d = 32

= 1072 < 640 + 90d < 1162

'ﬁﬂk% d d is natural b d=5 =7
% go 2anddis natural number, sod =% = a=

a a a)la
5. Let the first four terms ber—s,F,a,ar?’ then (r—?,j[?)(ar)(ar3):4

—=a'=4
—a=+/2
a 1 > 1 1

Al i — = =1 == r=t—

SO given - 5 >

a a
so, the sum to infinite series g _ _I - (-- firstterm = 5 and common ratio = r?)
1-r

sin x

.cosx,tanx gre in G.P.

sin X.tan X
6

= cos’ x
= 6c0s’ x+cos’x—1=0
Putcos x=t s ¢t> +t*—1=0
= (2t-1)(3" +2t+1)=0

As the quadratic factor has imaginary roots.

~t=1/2ie..,cosx=1/2

:>x:i§+2krt

x>+2 x*+10 1
= 3 - = f—
X X°+2 2

Given G.P. becomes

2,6,18,45,... or
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10.

1.

12.

729
= Nexttermis F or 54.

S, =%[2a’+(n—1)d}=a+bn+cn2

:>na'+M:a+bn+cn2

, d n’d )
=|a'—-=|n+——=a+bn+cn
2 2

On comparing coefficient, we get

a=0,b:a’—g,c=g
2 2

Takea=1,b=2.¢c=3 (Asa,b,careinAP.)
We get, obx+1 is G.M. of gax+1 and g9ox+1 for x % 0.

aa,d aa,| 1 1 a, —a
aa, = 1d2 — hz[___jz 1d 2

a, a

a, —a, _a;—a,

Similarly a,a; =
aa,+taa,+aa, t.... +a_.a

1
:E[al—a2+a3—a4+ ............. +a,_ —a, ]

But i:i_,_(n_l)djﬂ—:d
a, a n-1

Equation (i) becomes (n—1) a,a,

2ab

. .. a
On solving atb _4 asaquadraticin —,
Jab 5

we get % =4,1/4

a and b are the correct choices.
LetA, a,,a,, B beinA. P.

,B-A_2A+B
3 3

sa, =A

and so on

22
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B-A A+2B
3 3
AlsoA, g,,9,, Barein GP.

B
A

~.g,=Ar=A(B/A)

La,=A+2.

1/3

g, =Ar2 =A(B/A)™"
50,9, =A? (B/A):AB
Also A, h,, h,, BareinH.P.

11

li—— are in AP
Ah h, B

1 1 1(1 1} 1
S—E— | = — |=—+
h, A 3B A) A

1 3B+A-B A+2B

h, 3AB 3AB

1
1 1 2(

_:_+_ —_—
h, A 3B A

1 _2A+B

= =
h, 3AB

. _ 3AB
"2 2A+B

Obviously g,g, = AB =ah, =a,h,

14243+ +1
P2 +1

13.

wo )
=8, = ZTr = Zi[l—ﬁj

r=1 \ T

which can not be greater than 2

14. 2q=p+r,q?—4pr>0

Eliminate g to obtainp? +r2— 14 pr > 0

Which gives (a) and (c)
Eliminate r to obtain

1 1)_3B+2(A—B)
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q?—8pq +4p? > 0
which gives (b) and (d)

15. A1=a+%(b—a),A2:b+§(b—a)
= A +A,=a+b
b 1/3 b 2/3
Similarly, G, = a(—j ,G, = a(—)
a a
=G,G, =ab
L_l+1(1_l] i _l+2(l_1j
andHl_a 3lb a)” 7 a 3b a
1.t 11
Now, 1 "1, "2 b
H +H, a+b A +A,
HH, ab GG,
GG, A+A,
HH, H,+H,
3ab 3ab _ 9ab(a+b)
Now, itk = b " 2asb  (a+2b)(2a+b)
A +A, _2(a7+b)+5ab GG, _é_z(a Ej
H,+H, 9ab Thus, XA "9 9lv "
16. The given series can be written as
100{2_1+3_2+ ...... +100_99}
1.2 2.3 99.100
=IOO[£1—lj+(l—lj+ ......... +(L—Lﬂ
1 2 2 3 99 100
=99
17. 5S =(1)(5)2+ (2) (8% + .......... +(n—=1)5"+ (n)5™"
Subtracting from S, we obtain
5(5" -1
—4S =5+52+ ... +50—n (5™ =¥—n(5"“)
"S =i[(4n ~1)5""+5]
T 16
18. Let the four numbers be a, a + d, a + 2d, (a + d).r.
where d is the common difference of A.P. and r is common ratio of the G.P.
24 BSC Academy
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1
a=6andr=Eisgiven

a+d,a+2d,(a+d)rarein G.P.

= (a+2dy=(a+dyr :>(6+2d)2=(6+d)2.%
1
2 2 — —
= 4(6+2d) =(6+d) :>6+2d_(6+d).2
= d=-2 = The 4 numbers are 6, 4, 2, 1.
19. Let a_  denotes the side of the square S, then
an = \/Eanﬂ
an+1 ___;L_
a, 2

=a, =3, {%) (G.P. formula) = 10{%)

Now, we must have a® <1

1 2n-2
:100[—} <1

V2
=2">200 =n>8
20. Let the positive integersin A.P.area,a+d, a + 2d,....
according to questiona+a+d+a+2d=12
= a+d=4 ()]

also at3d+a+5d=14
= a+4d =7 ... (i)
From (i)and (i)a=3,d=1
Hence x,=a+4d =7
LEVEL -1l
21. As a,b,carein H.P, 1/a, 1/b, 1/c are in A.P.
Let the common difference of this A.P. be d Now,

2
E:(l+dj[l_dj:i2_d2 :iz_(l_lj :i_iz
c c c c c b bc b

1
22. Take a= b= , ,d=
p-3q p—q p+q p+3q

Then a + d > b + c easily follows
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23.

24,

25.

26.

Since (a+d) - (b +c)

_ 2 2 _ 2 8q°
p2_9q2 pz_qz (p2—9q2)(p2—q2)
Which is positive (- a,b,c,d > 0)

1 1
Also ad—be= -
p’-99> p’-¢’

2

(=59 ) ")
If nisoddthenn—1isevenand S =S , +n?
(n-1)n? 2

=T+n2 =n7(n+1)

>0

2
since n?(n +1) is even if nis of the from 4 [ + 3 .

Let the sides be a, ar, ar,. If r > 1, then
(ar?)? = (a)? + (ar)?(since in this case (ar)? will be the hypotaneous i.e., the largest side)

1445 (rzzﬂ

>rt=l+r’ =1’ = 5 > J is not possible

1+\/§
:r:,/ 5

If 0 <r <1 then ais the largest side

cal= (ar)2 +(3.r2 )2

J5-1

r= —_—

2

2a%c?
a® +¢?

we have 2b=a +cand b?=

On eliminating b, we get

8a’c? = (a2 +c%+ 2&10)(a2 + cz)

which can be arranged as

(32 +c?- 2ac)(a2 +cl+ 4ac) =0

— eithera=cor(a+c)?+2ac=0
Ifa=cthena=b=c

= a, b, c may be treated as three numbers in G.P.

If (a + c)? + 2ac = 0, then by using (i) choice (d) follows.
Given (a + nd)?=(a + md) (a + rd)

:(gmf (&+m)(2+1) ()

26
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m-+r)n
Alson = 2mr :>mr:( ) ... (ii)
+r 2
2 2
Now from (i) Ll TR I +(m+r)3+mr
" \d d d d
2 (m+r)n
2 _
oS- TR 2 from (ii)

d m+r—2n m+r—2n

.a_ n_ mr
“d 2 m+r
27. Let roots be a — B, a, a + B, so that

3oa=-b=a=-b/3

3 3
.'.—b—+b——b—c+d:0
27 9 3

= 2b* -9bc +27d=0

Next, roots be o/B, a, aff, so that
o) =—dora=(-d)"
n—d+b(-d)*®+c(-d)”®+d=0
=b’d=c®

28. As all x ‘s are positive integers and X,.X,.X;.X, = 64

= X;,X,, X5, X, must be power of 2.

Then, amongst all possible values of x,.x,.X;.X, =64 and in that case x, = 16.
29. a_ is sum of reciprocals of natural numbers starting at n + 1 and ending at 3n

1T 1 1 1 19
=—+—+—t+t—=—
3 4 5 6 20

1 1 1 1 1 1
o= +o+—+ + +
n+2 n+3 3n 3n+1 3n+2 3n+3
1 1 1 1
=a,,—a,= + + -
3n+1 3n+2 3n+3 n+1
1 N 1 ~ 2
" 3n+1 3n+2 2n+3
1 N 1 B 2
3n+1 3n+2 3n+3
B 9n+5
(3n+1)(3n+2)(3n+3)

30. an‘*+bn®+an?+dn+e

—2> (ke )(r+2)- Y r(r+1)

=1 r=1
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=%n(n+1)(n+2)(n+3)—%n(n+1)(n+2)

=1(3n4 +16n° +27n2 +14n)
6

LEVEL -1ll
P
L) e (pona_p
3. o o @ a+(a-1)d q
L+ (a-1)d] 1

a
For —>.put p=6,q=21

21

B _ 2
a21
32.  Therelation 2b=2"212*¢ il vielda+ ¢ = 2 ab
. e relation —ab T 1ope Willyield a+c=2abc
111 )
33. —,—,— areinA.P.
abec
a+b+c a+b+c a+b+c .
= ) ) arein A.P.
a b c
b+c c+a a+b ) )
= 2 b o areinA.P. (Subtracting 1 from each term)
b+c c+a a+b ) )
5 -1, 5 -1 S -TareinA.P. (Subtracting 1 from each term)
b+tc-a c+a-b a+b-c .
= ) ) arein A.P.
a b c

2ac
Also b=——so
a+c¢

1 1 2b—(a+c) 2b—(a+c)
—+ = =
b-a b-c (b-a)(b-c) b’-b(a+c)+ac

___2b-2ac/b 2 b*-ac_2
b?-b(2ac)b+ac b b?’-ac b
34. Let 1, 5, 25 be the p*, g, r'" terms of an A.P. with common difference d, then
(g-p)d=5-1and(r—-p)d=25-1

- )

= q=p+k,r=p+6k where k is any natural number.
Let 1, 5, 25 be the pt", g™, r'" terms of a G.P., with common ratio R, then
Re» =5 R =25
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35.

3.

Sr—p=2q-2p=>r+p-2q=0
There exist infinitely many triplets of natural numbers satisfying this relation.
1 1 5 3

2TEt TR
:>Sz<i

2
(a) is true
IfS, <T,

I 1 1 1

St +—<2-——
Then Ry & L

1 1 1 1 1 ) 1 1

on adding —(1+k)2 on both side 1—2+2—2+ .......... +P+(l+k)2 < _E+(k+1)2

1 1 1

1
Now k (k+1)2 <2_k+1 will be true if E+(k+1)2 >k+1
or(k+1)2+k>k(k+1)
ork?+ 3k + 1> k? + k which is true.

= Sk+1 < Tk

+1

LINKED COMPREHENSION TYPE
AsAM. > GM.

bc

b +¢? c2+a? a’+b?
or. + +
’ ca ab

or, a(b2 +c2)+b(c2 +a2)+c(32 +b2)26abc

. minimum value of a(b2 +c2)+b(c2 +az)+c(a2 +b2) is 6 abc
according to question Aabc = 6abc

. A=6

As a, b,c,d, e, f, are (+) ve

(a+f) (b +e) (c+d) >0

So, X>0 .. 1)

As A.M. > G. M.
DO, [ )b e)(e v )]
or, 3x<§

or, X < 1o, (2)

from (1) and (2) 0 < x <1
By weightage mean
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G e

7 4
or a-l—b>7 ixﬁ
7 N3 g

Paragraph for Question Nos. 4 to 6

a
Sol. Let terms of G.P. are ?,a,ar
) a
Given —+a+ar=as
r

1+r+r?
or @ . =0S ... (i)

a2
and = +a’+a’r’ =s
.

on squaring (i) & dividing by (ii)

P+r+1
weget.rz_r”—a ....... (iii)

4, by (iii), r2(1—a2)+r(1+a2)+(1—a2):0

Since increasing G.P. =D >0

1<oc2<3
3
5. If o> =2 then (2 4y 4 1=2r2 —2r 42
3++/5
=>r=
2
6. Ifa2:3

r’+r+1=3r" -3r+3
2 —4r+2=0=>r=1
Paragraph for Question Nos. 7 to 9

Sol. x,+x,=-b/a, xx,=c/a,

30
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X, +X, ==q/p, XX, =r/p,

1 2 (X3 _X4)
X, =X, =——— X, — X
7 2 1 X, X, ( 2 1) (X4X3)
N (x, _X1)2 _ 1
(X4 X3 ’ (X3X4)2
- (x, +x1)2 —4x.X, _ 1

2 2
(X3 +%,) —4%x3X,  (X3%,)
On putting values we get

b’ —4ac a’

QP —4pr r?

X X X, +X X, +X
8. 2 _ 74 _ % 1_"4 3

X_1 X3 X1 X3

(X1 + X2 )2 X12 _ X1X2

(X, %) X5 XX,

on putting value, we get ¢ =pr
9. X, = X1, Xy = X1, X, =x,r°

XX, =X r'=c/a ... (i)

XX, =X T =r/p........ (ii)

1/4
4 ra ra
dividing (i) by (i) ' =—= [—j =r
pc pc

Paragraph for Question Nos. 10 to 12

n

10. Sol: a =l,a —(2(12 —2(x+l)

>%n+l T

a8
- 200—20 3

NgE

=20-20>=3/8
= 160> -160.+3=0
—=a=1/4,3/4

1. Diagonal of (n + 1)th square = \/2a

n+1
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2
n+1

—=al=2a

=a’ 22(2(12 —20c+1)a§

=a=1/2
12. P, =4
P —4a =4(1-2 20’ (n-1)/2 _4(§j(nl)/2
. =4a, = ( —-20+20 ) g
8 82 (V8 ++/5
.-.ZPang*/gﬁz (3+ ) =§(4+\/ﬁ)
n=1 -

MATRIX-MATCH TYPE
1. A) 5246+ 2= (25)

= 5x(x+1) — 556

=>x*+x-56=0=>x=T7as x>0

1/4
B) 210g5 X = IOg\/g [m] 10g5 (02)

1 1

=log 5 log; 3
1
1 L
Ogs(zj

=———==log;4=>x=2

B log; \/g

1/3
logx =1 log(0.16
C) logx ng.s(l_l/sj 0g(0.16)

= log,,, (1/2) log (2/5)*
=log 4
=>x=4

by 3113 _2(5)

=x=3log,5
2. Let the roots be in A.P. and let theybea—b,a,a+b
then (o — B) + a + (a0 + B) = -b/a
a(a—B)+a(a+p)+a2—p2=cla
o (o= ) (o + B)=dla

b
From first relation o« =——
3a
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c
From second relation 3o —B? =3 and from third relation

(x(ocz _Bz):_ﬂ

a

b
Since o = ~3, Wecan easily eliminate 2 in last two relation to get

2b® - 9abc + 27a’d = 0
We can similarly arrive at
3. Since b? = ac
2logb=loga+logc
= log a, log b, log careinA. P.

(A) log, a,log, b,log, ¢ inA.P.

1 1 1
(B) Since log, a’log, blog, ¢

in H.P.

log, p,log, p,log, p in H.P.
(C)since a, b, cin G.P.

and log, c,log, b,log, a inA.P.

alog, c,blog, c,clog, ain AGP
(D) on checking given number are in G.P.

1111 ,
4, Given EJFEJF?:E _____ (i)
4. 1,19 iy
o BT 4 e (i)
atpBp+y=2. e (iii)
11 1 1
(A) from (|)E+E+?:§

equering both sides

l+i+i+2[LB+YJ:1

a B2 P By 4
9,0,.2 1
or, 4 By =2 or, affy =-2
1,111
(B) from equation (i) o« By 2
py+ay+oap 1 apy -2
_— = = —:—:—1
or, By 2 or, By +ay+ap 2 2

(C) From (iii) a+p+y=2
squaring both sides
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o+ B2+ 92+ 2 (af + Py + ay) = 4
or,a?+p2+y2+2x-1=4
oro?+ fp2+y*=6
(D) as o + B2 +y° = BoPy = (a + B +y) [a® + P2+ y? — (aff + Py + you)]
or, a®+ B3+ y*-3(-2)=14
or, a®*+p3+y*=8
ASSERTION — REASON TYPE

1. According to theory

2ac b 2c b 2a
=——=—=——an =
a+tc a a+c c a+c

a+b 1+b/a a+3c
2a—b 2-b/a 2a

c+b 1+b/c 3a+c
2c-b 2-b/c  2c

and

a+b c+b 3(c
+ 21+—=

> —+3j21+3(2)=4
2a-b 2c-b a ¢ 2

Thus,

3. Rewrite the given expression as

1 1 1 1
—_—
a c¢c-b ¢ a-b

=0

a+c—b+a+c—b _
a(c—b) c(a-b)

2ac

“b)=c(b-a)=b=
=a(c-b)=c(b-a)= e

For statement-2, put t = x/y, and write the expression as
y’[a(b-c)t?2+b(c—a)t+c(a—b)]
t = 1 satisfies the expression within bracket. For perfect square other root must be 1.

4. Suppose /3, /5 and v/7 are the pth, qth and rth terms of an A.P. whose common
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difference is d, then
t-t=(-p)d
andt, -t =(q-p)d

t -t r_

r Y p
= which is rational numbers
t,—t, q-p

J7-3

= ——=——+ is a rational numbers.
J5-43

(\/7— 3)(\/§+\/§)

= is rational
5-3

(ﬁ—ﬁ)ﬂ/ﬁ%
< 2

&35 -4/15 ++/21 is rational, say r.
Now,

3515421 =1
=15 -21=+/35-r

Squaring both sides, we get

15+21-(2)(6)v/35 =35+1* 2135

is rational

1-r?

12+ 2r

— /35 is rational
This is a contradiction

=+/35=

Hence /3, /5 and+/7 cannot be three terms of an A.P.

a+c=2b,ab=c? (i)
2bc  c(a+c) ac+ab
Now b+c b+c  b+c -

.. c,abarein H.P.
Eliminating a from two expressions in (i) we get

2 /b+c=2b=c*+bc—2b>=0
(c—b)(c+2b)=0=c=-2b [.c=b]

Thus, a = 4b.
Now,a:b:c=4:1:-2

The Assertion A can be proved by taking the intersection of the inequaliaties.

a>0,ar>0,ar?>0,a+ar>ar?, ar+ar’>a.
ar’+a>ar

The inequalities follow from Reason
Statement -1

AsA.M. >GM.

BSC Academy
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ab ab
_+_22_x_
b c b ¢
ab a
—+—>2/— -
Or, b ¢ c e (i)
c d c
_+_22_ .
alsod o ’/e ..... (i)

Inequality (i) x (ii)

[a bj(c dj a ¢
e | e A
b c/ld e c e

(E+Rj(£+gj> 1/5
o lb ¢c)ld e) Ve

statement (1) is correct
Statement (2)
As A M. >G.M.

a b d e a b c d e
or E+£+E+E+325
a b ¢ d e

So, statement (2) is correct and is correct explanation for statement (1)

8. Statement (1)
as a,b,c,d, arein HP
‘b’ is the single H.M. between a and c
a+c
also A.M. between aand cis 2
as,A.M.>H.M.
_a+c>b
2
a+c>2 . (i)
‘c’ is the single H.M. between b and d
~b+d
A.M. between b and d is 2
as,AM.>H .M.
b+d>
2 c
s b+d>2¢c . (ii)
inequality (i) + (ii)
a+c+b+d>2b+2c
a+ d > b +c so statment (1) is correct
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10.

1111
Statement (2)as a, b, ¢, d, are in H.P. .. —,—,—,— willbe in A.P.
abcd
11 1 1 11 1 1
S———=—— or, . —+—=—+—
b a d c a d b ¢
So, statement (2) is correct and is not correct explanation for statement (1)
Let & =i Dy(2rr1)
2
UM e £2

To(2r-1)(2r+1)

1
BRIy Ty

1 1 1
=1+—= -
2(2r—1 2r+1j

L 1& 1 1

At =n4— -

; ! n+2rz_:‘(2r—l 2r+1)

:n+l(l— 1 j D 2n(n+1)

20 2n+1 2n+1  2n+1

n n(n+1)
t =—— 2

= 2 =30y

.. Statement —1 is true

But statement-2 is false since

o 1 11 1 1 1 n
—m —— — = — 1—— =
3;(2r—1)(2r+1) 2;(%—1 2r+1j 2( 2n+1j 2n+1
Suppose /3, /5 and v/7 are the pth, qth and rth terms of an A.P. whose common

difference is d, then
t-t=(-pd
andtg—-tp=(q-p)d
t,—t, r—p
= which is rational numbers

t,—t, q-p

N7-3

= ——=——+ is a rational numbers.
V53-8

(-5 +4A)

is rational
5-3
(V35 -I5)+n21-3
PN > is rational
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&35 -4/15 ++/21 Is rational, say r.
Now,

3515421 =1
=15-21=+/35-r

Squaring both sides, we get
15+21-(2)(6)+/35 =35+1> ~21435
1-r?
12+2r

— /35 is rational
This is a contradiction

Hence /3, /5 and+/7 cannot be three terms of an A.P.

=435=

INTEGER ANSWER TYPE QUESTIONS
1

1. Let common ratio isz—,,
s
a _ g+ 1
and " 1_, 1 7
=
=b=3&a=b
=b=3&a=b
hencea =3

2. form =91, n = (1111....91 times) is divisible by 3 since sum of digits is 91 which is
ivisible by 3 hence n is not a prime number. Hence m - 87 =4

3. leta=A4-2d,x=A-d,y=A4,z=A+d,b=A4+2d
givin x+y+z=15=A4=95
=a=5-2d,b=5+2d

11111
also —> ’,6” D inA.P
1 1 1 3{1 1} 5
=>—+—+—=—|—F—|=—
a f y 2a b] 3

i(;+ ! j_é

" o\5-2d 5+2d4) 3 md=%2
taked=-2sincea>b
hencea=9
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< 4 2k
4. ;tan 1+(k2+k+1)(k2—k+1)

oo (k2+k+1)—(k2—k+1)
1
:;tan 1+(k2+k+1)(k2—k+1)

= Zn:tan’1 (k2 +k+ 1) —tan”" (k2 —k+ 1)
K=1

tan™' (n2 +n+ 1) —tan"'1

when 7—aC
h . itan’l 2k T T T
en summation 2 4 AT T
y= 2+k°+k* 2 4 4
8 .
Hence —X—is 2
7 4
1 1 1
5 + L T
) CoSq, COSa, C€OSa,Cosa, cosa, ,cosa,
1 (sin(a,—a) sin(a,—a,) sin(a, —a,_,)
+ +....
sind | cosa, cosa, cosa,cosa, cos, , COS,

= .1 d((tana2 —tan a1)+(tan a, —tanaz)+(tanan —tanan_l))
sin

= sirlld (tana, —tana, )

=>K= '1 =2
sind

6. here ZC=9OO,A+B=900
c’=a’+b*&2b=a+c
since ¢c=2b—a&c*=a’+b’

:>(2b—a)2 =a’+b?

b_4
or =3

BSC Academy
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sin B —for sinB+sin A _Z
sinA 3 sinB-sinA 1

B-A 1 A-B_ 7
=— =CO0S =

7 2 52

or cot

A-B __
=

Also 5(sinA+SinB) = 5v/2 cos

7. T,=3+d,T,=3+9d,T,, =3+33d
since T,.T ,,,T,,are in G.P
2
T, =TT,
= (3+9d)" =(3+d)(3+33d)

=d=0,1
hence d =1

2 2Y 2Y
8. According to question. total distance =h+2x§h+2x(§J h+2x(§) h+..uptow

infimite
= h+2x2h(3)
3
= 5h=4500cm
=104 =9000cm = 9deca meters

9. Let last term is T,

n:2+@4miﬂ
23 115

_ 74-14n
115

hence for n =5 last positive term obtained.
10. According to question,

logz X _ logy 4 N
log,y log, x

(log x)3 =(log 2)3

—=>X=Z

Since 2y’ =x’+7' = x’ =y orx =y
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1.

12.

13.

14.

given xyz=64&x=y=1z
SLXx=y=z=4

&x+y+z=12

(1+4+7+10+ .......... upt025term)

+(2.3+5.6+8.9+ ........ 25terms)

25 25
or 2.,3r=2+4+>.3r(3r-1)

x=1 x=1

= 49675

ﬁ—1980:7
25

as= coeffof x> =154144+23+32+4.1+5 =30

=% ¢
5

Then x=a+(m-1)dand x=brm
y=a+(n-1)dandy=b r
z=a+(p-1)dandz=Db r

s X-y=(m-n)d,y-z=(n-p)d,z-x=(p-m)d

Now x¥™y**z*¥ = [brm’q(n_p)d [b ! J(p_m) ’ [b rp’q(m_n)d

= pln-prp-mem-nld p{(m-1)(n-p)*+(n-1) (p-m)+(m+n)id

= pod pOd=1

Let the number of sides of the polygon be n Then the sum of all the interior angles =

(nx 180 -360) sum of the interior angles .
=120+ 125+130 ....ton terms

_ %[240 +(n-1)5]

.'.%[240+(n ~1)5]=nx180° - 360°

= n2-25n+144=0

=(n-9)(n-16)=0

=n=9or 16

But when n = 16, the greatest interior angle is 120° +(16-1)5 =195° which is not
possible, for interior angle is < 180.Hence the number of sides = 9.
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15' Sn — Z k'2n+1fk — 2n+1zk'27k
k=1 k=1
(1-2)
— 2n+1 2 2 1
S P
2 2
=2n+2 1_i_ n :2n+2_4_2n_2 2,1+1 2
2n 2n+1 - ( - —I’l)
n+1 n+1 .
so, S = T(Z —2-n)(as given)
n+1 n+1 _ n-1
So, T(2 -2-n)=2(2""-n-2)
n+1=8,n=7
SUBJECTIVE QUESTIONS
1. Giventhatn = pf" p32ps.....p* e (1)
where n € N and p,,p,,p;.....p are distinct prime numbers
Taking log on both sides of eq. (1), we get
log n =a, log p, +a,logp,+ ...+ a logp, ... (2)
p,> 2
log,, pi >log, 2 ...... (3)
Vi=T1..... k
Using (2) and (3) we get
logn > a, log 2+ a, log 2+ a,log?2 +......+0, log 2
= logn >(a, + a, +....+0,) log 2
=logn > klog 2.
2. Suppose the given two numbers to be A and B. Then the n arithmetic means are
@y, 8, 85 Ay Agyevenennennenienens a,
Sop=A+d=A+ o2
oP= - n+1
_nA+B
P= Thi
For Harmonic progression, Suppose X,, X,, ...... X, to be Harmonic means, then
Harmonic progression for N +2 term is given by
A, X Xos Xgueee: X B
o N _ (n + 1)AB
r g= It Harmonic mean = ~————
a nB + A
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2
n+1
Now we have to prove that q does not lies between p and (mj p
So the prove the given, we have to show that q is less than p. For this

(nA+B)(nB+A)
(n+1)° AB

P
Let q

b n(32+b2)+ab(n2+1)—(n+1)zab
Then _—1= 2
q (n+1)"ab
3. Let a be the first term and r be the common ration of the G.P. @, 8, Agnenene then a, =
ar<'fork=1,2,3.... Asa,, a,, .... are positive real numbers

a>0,andr>0
| case :whenr + 1

1
we have A =H(a1 +a,+ ... +a )
1 1 a(1—r”) a(1—r”)
n = — —
_(a1+a2+ ...... +ar ) _n 1_r - n(1_r)
G, =(a,a,..a)n
n-1
andizl i+i+ +i 21(14_14_ + 11j H =n(1_r)ar
H, nla, a, a,) nla ar ar™ " 1—r"
a(1-r") n(1-r)ar"" )
= . = (n-1) = 2
Thus A H_ n(1-1) 1 atr G:

Next, let G be geometric mean of G, G,, ...G, then
G= (G, G,..G) ™

“(AA,....A) (HH, . ...H)=(AH)AH,)...AH) = G=(A,,A,....... AHH,...... H_ )2
Il case : Whenr=1

1
In this case A = H(a +a+...+a)=a

Similarly G, =aandH =a

AlsoA H =a? =G?

In this case too,

G=(A,A,.A H H,. . .H)""
4. AM. >GM.
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a+b+c+ab+bc+ca+abc ( a*bic 4)1
7
a +b+c +ab+bctca+abc > 7(a*b*ct)”
= 1+a+b+c+ab+bc+ca+abcx>7(a*bic)'”
= (1+a) (1+b) (1+c)>"(a*b*c*)""
= )(1 +a)’(1+b)’(1+c)” > 77(a*b*c?)

5. The first terms and common differences of gA.P. ‘s are 1,2,3,...qand 1,3,5,.......

(29 -1) (given)
s, =321+ (n=1)1]= 7 [2+4(n-1)]

=—[22+ n-1). ]=—[4+ n—1)3]

=_[2q+ n—1)(2¢ - ]——[2q+ n=-1)(2¢-1)]

Adding all above equation, we get

S +8,+8; 4.t S, :g[(z+4+6+...+2q)+(n—1)(1+3+5+...+(2q—1))]

=§[%(2+2q)+(n_l)q(1+2q—l)

1
> zznq(nq+l)

Alternative Method : If r is the first term of the A.P. then common difference is (2r —1)

S, =§[2r+(n—l)(2r—1)] =%[2nr—(n—l)]

2
N N n(n—1) g q(g+1) n(n-1)
S = 1 =52 —
Zl ' Z; 2 zl " 2 1
1
q[n q+1 (n 1)] :Enq(nq+l)
6. Let the three digits be a, ar and ar? then number
100a +10ar +ar* e (1)
44
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Given, a+ar’ =2ar+1
— a(r—1)2 =1

: 2 2
Also given,a +ar = g(ar +ar )

= 2r'—r-3=0
r=-13/2
1 1
for d 4 r—1)2 4e r#-—1
1
for r=3/2,a= =4
3
2
_ 3 9
From (1), number is 400+10.4.E+4.Z= 469
a
7. Let the three numbers in G.P. be ;,a,al’
a
then —+a+a=70 (1)
r
da
and 7,5a,4ar are isA.P.
10a=4—a+4ar
r
5a
— ?=70—a (from (1)]
a=20
from (1), §+20+20r=70
-
= 2rt=5r+2=0
1
F=2 Or E

-. The three numbers are 10,20,40 or 40,20,10

8. Let the common differences of three A.P.’s are d,,d, and d,

Given d,,d,,d, arein H.P.

irFrr
dl’dz’d:; are |SAP
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Now s =2{21+(n-1)d,}

-1
= Sl—n:(nz)na’1
o n—1)nd,
similarly s, —n=
2
-1
and Srn:w

substituting d,,d, and d, in (1), then

n(n—l) B n(n—l) B n(n—l) B n(n—l)

2(s2—n) 2(s1—n) 2(53—11) 2(s2—n)

1 1 1 1

= s, —n sl—n_s3—n s, —n

$175 _ S 75 S178 _ 575
= (s,=n)(s,—n) (s,—n)(s;—n) = sl—n_s3—n
= 8,8y — NS, —S,8; + NS, = 8,5, — S, 8, — NS, + NS,
= n(s1 —2s, + 53) =288, — 8,5, — 8,8,

h 28,8, =88, — 8,8,

s, — 25, +s,
9. p,q,rareinA.P.
q—p=r—q

= p—q:q—r=k(let) (1)

a-x _a-y a-z

given
px qy rz
a 1 4
= X — y — Z
p q r
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) ()
= X 34 34 z ( By law of Proportion)
p q-—r

= r y_Jy z (from (1))
k k

L O N

= X y y z
2 1 1
—_— =4 —
y x z
111
> areinA.P.
Xy z

Hence x,y,zarein H.P.

10. From the first equation

1 1
log,, x 1+E+Z+ ....... 0=y

1
lo — =
= glox{l_l/z} Yy

= 2log,, x=y . (1)
from the second equation

1+3+5+..+(2y-1) 20
447+10+...+(3y+1)  7log,,x

y
Y(142y-1
201 5 2y 20

= %(4+3y+1) Tlog,yx = 3y+5:710g10x

= 7y(210g10x):60y+100

= 7y(y):60y+100 [from(l)]

10
= yzloayiT(SlnCG yel")
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From (1), 2log,, x=10 = log,,x=5

x=10°
Hence required solution is

x=10°,y=10

1. Let p and (p +1) be removed number from 1,2,..., n then sum of remaining numbers
+1
:M_(2p+1)
2
+1
105 n(n )—(2p+1)
From given condition __ 2 = 2n*-103n-8p+206=0
4 n—2

Since n and p are integers so n must be even let n = 2r

47? +103(1—r)
4

weget p=

Since p is an integer then (1—r) must be divisible by 4. let » = 1+ 4¢, we get

n=2+8 and p=16t"-95t+1,Now 1< p<n

= 1<16f°-95t+1<8t+2 = t=6
= n=>50 and p=7
Hence removed numbers are 7 and 8.
12. Let the nth term of the required progression be a, its common difference being equal
to d, then

S:

X

( Ist term + last term j .
2

(a,+a,)x _
S, :T’ (- firstterm g, and last term a, )

B (a1+akx)kx

kx 2

S,. a, +a,
P | 0T B | f
Hence S, (al ta,

(a1+al+(kx—l)dJk _(2a1—d+kxdjk

a,+a +(x-1)d - 2a,—d +xd
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For relation to be independent of x it is necesary & sufficient that
2a/-d=0=d=2a
13 We have a, b,c are in A.P.
= 2b=a+c (1)
a, B,y arein H.P.

2ay

=X ﬂ=a—+7 (2)

aa,bp,cy arein G.P.
= b’p =acccy 0 .. (3)
Substituting the values of b and £ from (1) and (2) , in (3) we get

2 2 2 2
N (a+c) (20{7} —aacy (a+c) :(a+7/)
2 a+y ac ay

a’+c*+2ac o’ +y +2ay a’+c a’+y°
— = — +2= +
ac ay ac ay

2

a+cd at+y’ . , , )
= = = aya’+ayc’ =aca’ +acy
ac ay

= aa(ay —ca)—cy(ay—ca)=0 = (ay—ca)(aa—cy)=0

= aa—cy#0 (" aa,cyaredistinct given)
ay—ca=0
using this in (3), ay =ca
= bZﬁZ — aZ}/Z
from (4) and (5), bp =ay
a b ¢
/7) (/p) (Va)
a:b:c =l:i:l
y B a
14. Let G.P. be a, ar, ar?,.. since the G.P. is infinite and decreasing —1 < <1 and » >0,

S0 0 <7 <1 and so a > 0. According to the hypthesis

1
ar®,3a.ar’,ar are in A.P. with common difference g

— 3a’r’ —ar’ =3
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15.

and ar=ar’+ 2% ..... (2)
]
- - 47"(1—}") ..... (3)
3 B r _l
from (1) and (3) 161’2(1—7”)2 4r(l—r)_8
37’ o _l
= 16(1-r)° 4(1-r) 8 2r+3r-2=0

1
which gives F=E,—2 but 0 <r<1

1
r=5 from (3), a=1

H GP.i llll
ence G.P.is SV
5 L
l_l =2
2

Distance covered by the person to bring first stone to the basket D, =0

e o o ® e o e o ; . . ®
Tm  3m 5m

A, A, As A, As Ag A; Ag ..

Distance covered by the person to bring second store to the basket
D, =A4A4,+A4,4 =1+1=2 metre

Distance covered by the person to bring third stone to the basket
D, = A4, + A4, =2(1+3) metre

Distance covered by the person to bring fourth stone to the basket
D,=A4A4,+A4,4

=2(1+3+5) metre

Hence total distance covered by the person to bring n stones to the basket one by
one

D=D +D,+D,+D,+..n terms

=0+2+2(143)+2(1+3+5)+....(n—1) terms
:2[1+(1+3)+(1+3+5)+....+(n—l)terms]

50

BSC Academy



Mathematics

nth term of the series,
T =2(1+3+5+....nterms)

=2§(Z.I+(n—1)2) T oy
n—1
~. D =8um of (n-1) terms = > 2n
n=1

PREVIOUS IIT-JEE QUESTIONS
1. UsingA.M. > G.M.

(a+b);(c+d)2 (a+b)c+d) — 0<M<I

1 7

= a;=a,+3d=2+3x—=—

2 M 9 3
1 1

—=—+06d= z

h, h 18

a, = é andi =4

4 1-r

4, Take sum of both series as given in question and make them equal

5. a,b,c,dareinA.P.
a b c d
abcd’ abed " abed abed
1 1 1 1
bed” acd abd " abe

areinA.P.

in A.P. = bcd, acd, abd, abc in H.P.

6. Xx—1>0&x-3>0 = x>3
log 2 (x~1) = log, (x =3) = - log, (x 1) = log, (x-3)

or (x—=1)=(x-3)* or x=2,5
Hence solution is x =5

7. 2b=a+c ... 0]
b*=a%c? orb?==ac.....(ii)
h a+b+<:—i = 3b—E orb—l f i
ere > 5 ) (from (i))
1
from (i), a + ¢ =1 ac=1b’ = iz from (ii)
1-+/2
Solving this we get a = T\F
X 5—-x
S=—>=r=
8 I-r 5
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and —1<5_?X<1 or xe(0,10)

More than one correct choice
1 1

X = = H
9. 1= cos? b sin’ P (i)
j— 1 —_ 1 .
1-sin? [0} cos’ o (i)
Z — 1 e
l—cosz(l)sinz(b ..... (iii)
1 Xy
= z= = or Xyz=Xxy+z
1_1 1 xy-1
y x
also xy=x+y
10. Find a and d from the given data and get answer
1. X,y zarein GP.
= Inx, Iny, Inzare in A.P.

= 1+Inx,1+Iny,1+InzareinA.P.
1 1 1

l+Inx " 1+Iny 1+Inz are in H.P.
12. By generaly, PSx =2S xSR ... (i)
(B) since for unequal real positive number G.M. > H.M. P
\/PSXST :<%
7+7
PS PT
1 1 2 2
T PS PT  JPSxST JQSxSR
X X
Q\VR

(D) Also +/QSxSR <% (- GM.<AM.) T

2 1 (1 1
= < <=|—+—
QS+SR . /QSxSR 2(PS ST)
1 1 4
PS PT QR

1
13. forn=1,81=§=O.3 & TIZIZI

n w3 3.14x1.703

Al = =0.58
SO 3\/§ 9 9
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14.

15.

16.

17.

18.

19.

20.

21.

T TT T
= S <—=<T =S . <—&T >——
1 1 n n 3\/5

33 33

r r r°r
V =—[2xr+(c-DQ2r=-D| =—[2r =r+1]=1" ——+—
: 2[ (r=1)( )] 2[ ] 53

iv _Zn:r3 _ﬁ+£_ n(n+1)(3n° +n+2)
r=1 ' r=1 2

2 12
Tr = Vr+1 _Vr—2
=(3r—1) (r+1) = composite number.
Qr = Tr+1 _Tr
=6r+5

and d=Q-Q _,=6

2
A, :ﬂ’ a, =+ab, H, = ab
2 a+b
An—l +Hn—l ,Gn — Anlenfl — Hn — 2‘An—lHn—l
2 A +H
since G?=AH =A _H |,

= Aan = An—lHn—l = An—ZHn—Z = AlHl

A =

~  G=G,=G, =G'=ab
An _IAIF1 — An—l +Hn—1 _An,l — Hn—l _An—l < 0
2 2

= A <A or A >A,>A,
Since G.=A_H, =ab

)

An
ab ab ab

since A1>A2>A3>E>H_2>H_3W = H, <H, <H,
Leta,=a,a,=a,a, =ar,a, =ar

b =ab,=a+ar,b,=at+ar+ar,b =a+ar+ar’+ar.Sob,b,b, b, are neither in A.P.

nor in G.P. nor in H.P. So, statement-1 is true and statement 2 is false.
) ) b-a
Since n A.M.’s have been inserted between a and b C.d of A.P. d = ol

b-a an+b )
n+l n+l ()
Since n H.M.’s has been inserted between a and b C.d. of corresponding A.P.

Now p = first AM. = 2" term of A.P. = at+td=a+
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I 1

b a_a-b
n+1 ab(n+1)
Now q = first HM. = 20 term of H.P.

1

1 1 1 N a—-b bn+a
— — 9nd : - — —_ — =
q 2" term of corresponding A.P. . +d a ab(n+l) ab(n+1)
_ab(n+1) -
—bn T a ....(i1)

We have to show that q cannot lie between p and [(n+ 1)/(n — 1)]* P.

2
Since H+1>n—1,(n—+3 P>P
n_

P n’ab+ab+nb’+na’

Now =

q (n+1)’ab

P n(a’ +b* —2ab) n \/E \/g o
- —=l= - = A= | = ——1>a
q (n+1)"ab (n+1) a b q

as P<[(n+ 1)/(n—1)]*P, it follows that q cannot lies between P and [(n + 1)]*P.

1
22. S, = Sum of an infinite G.P. whose first term is n and common ratio ' = E
S, = 2 - = =n+1
-1 1_( 1 J . Puttingn=1,2,3,....2n-1
n+1
S,=2,§,=3....5, ,=2n
S12 =27 Sg =3%.... S;H = (2n)2
S;+S:+....+S5
=22+32+42+ ...+ (2n)?
2n(2n+1)(4n+1)
=P+2+3P+4+ 2P -2 = p -1
23. Since x,, X,, X, are in A.P.
Therefore x, = a- d, x, =aand x, =a+dand x, x,, X, are the roots of X* - x>+ Bx+ v =0
We have o= 1 ... (1)
Zaf = B... (i)
Tofy =-v ... (iii)
from (i) a=1/3
from (ii) 3a>-d> = B
= 1/3-B=d = 1/3-B >0 (- d?*>0) = Be (-0, 1/3]
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24.

25.

26.

27.

11
from (iii), a (> -d*) =-7 = E(E_d j:_y

1 1
=10 = e[ 27 ’wj
Any four consecutive integers in A.P. be taken as (a — 3d), (a—d), (a + d), (a + 3d). so that c.d.
is 2d and their product is (a’> — 9d°) (a> — d?).
= (2d)* + (> — 9d%) (a> — d?)
Since a and d are given to be integers therefore (a> — 5d?)? is also an integer.

a,a,...a arein GP.
a,=ar,a,=ar,a=ar ...a =ar"' ()
Ya, a a(r' -1
1 1 2 -1 1 ..
An:—:—[1+r+r +.o..+1" ]: ..... (ii)
n n n{ r—1
2 1 . =
G, =(aa,....a,)n =[af (l.rr ..... ' )]“ —ar? (iii)
LS 0 na, " (r—1)
l+n n a, n = ol (iv)

from (i), (iii) & (iv) we get G.=AH =ar""
Above is true for each n,

Hence G;G;....G. =(AA,....A )HH,...H,)

a,A,A,barein AP A +A =a+b
A, G, G,, barein GP. G,.G,=ab
A, H, H, b are in H.P.
1 1 1 1
1:£,H2:@ = —_—— =4 —
2b+a 2ab H H, a b
H+H, A+A, 1 1 .
HlH2 (}1(}2 a b .o ---(1)
GG, ab
- 2a+b)(a+2b
Now HiH, ( 3ab j( 3ab j _{2a+b)a+2b) )
2b+a /\ 2a+b 9ab
2b=a+careinA.P. = 4b? = a? + ¢* + 2ac
b*(a® + ¢?) = 2a’c? = b*(a® + ¢?) = 2ac? are in H.P.
ac
b*(4b* — 2ac) = 2a’c? = (bz +?j(b2 - aC) =0

BSC Academy 55



Progression & Series

b2+2 -0 bl-ac=0

a+b+c+ab+bc+ca+abe 1
2(a4b4c4)7

7
= l+a+b+c+ab+bc+ca+abc>7(a*bch)’

3(3 2 3 3 ) 3 n
29. —A, __Z(Zj _(Zj +..+ (1) (Zj

S =
30. . L =1

We have S, =1
S,=1

(K =3k +1)S,

o (K2 =3k +1) 1 1%{ 1 1 }

=Sl+Sz+SS+ZW:1+1+E+; -

o (k—3)! (k—l)!
1 1 1 1 100
= —+[1+=——- =4 . —
bl [ ! } 4 99!

100> &,
+ k™ -3k +1)S,|=4
SO, 100! kZ::,( ) k .
31. a’+a’+ta’+..+a =990

Sat(at+d?+(@a+2dy’+..+ @+ 10d)y>*=990

= a2+ (12+22+32+..+10°) +ad2+4+6+..+20)=990
=11 x225+d?x385+dx15%x110=990 = 7d*+30d +27=0
=d=-3,-9/7 (n.p.)

sod=-3anda =15

a +a,+..+a,; 11
11 2x1

L(2x15+10x(=3) =0
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