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I Boarid Level Exercise [N

Type (I) : Very Short Answer Type Questions : [01 Mark Each]
L Find the first five terms of the sequence for whicht, =1,t,=2andt ,=t +t

2. How many terms are there in the A.P. 20, 25, 30 .....100

3. Is 55 a term of the sequence 1, 3, 5, 7, .... ? If yes find which term it is.

4, Find the sum of the series 99 + 95 + 91 + 87 + .... to 20 terms

5. If sum to n terms of sequence be n? + 2n, then find first term, common difference and alse find sequence

6. A boy agrees to work at the rate of one rupee the first day, two rupees the second ‘day,four rupees the third

day, eight rupees the fourth day and so on in the month of April. How much would he get on the 20th of April.

7. How many terms are there in the G.P.
5, 20, 80, .... 5120 ?

8. The seventh term of a G.P. is 8 times the fourth term. Find the @G.P. when its 5th term is 48

9. How many terms of the series
1+ 3+ 3%+ 3%+ ..... must be taken to make 3280 ?

2
+(Lj +...... tooif x>0
1+x

10. Find 1 +

(1+x)

11. Find4*+5%+6%+ ... 10°

12. foO<O< g then prove that tano + coto > 2
Type (II) : Short Answer TypeglQuestions4 [02 Marks Each]

13. Find the A.P. whesei7th,and 23th'terms are respectively 34 and 64.

14. Find the sumofall even,number between 101 to 999.

15. Insert 4 G.M's between 5 and 160.

16. Insert 7 A.M.'s between 2 and 34

17. If mdtimes the m th term of an A.P. is equal to n times the nth term, find its (m + n)th term.

18. Three numbers are in A.P. their sum is 27 and sum of their squares is 275. Find the numbers.
19 Ifa, b, carein A.P, prove thatb + c,c + a,a+ b are also in A.P.

20. If a, b, c are in A.P., show that

(i) 2(a—b)=(a—-c)=2(b—-c) (ii) (a —c)?=4(b*>—ac)
21. Find the sum of the series (a + b)? + (a® + b%) + (a—b)? + ..... + to n terms.

22. Find the least value of nsuchthat1 + 3+ 5+ 7 + .... to n terms > 500
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23. Find the sum to n terms of the series 8 + 88 + 888 + .....
24. Express 054 as a rational number
25. Prove that in an infinite G.P. whose common ratio r is numerically less than one, the ratio of any terms to the

. . 1-r
sum of all the succeeding terms is e

n
2.  Find »,(8-2")

r=1

27 1+§+1+E +....tonterms

. >t atete T .
Type (Ill) : Long Answer Type Questions: [04 Mark Each]
28. If there are (2n + 1) terms in an A.P., then prove that the ratio of the sum_of odd terms and thesum of even

termsisn+1:n

29. If a, b, carein A.P. and x, y, z are in G.P. show that x> . y*2 22221

30. If the A.M. and G.M. between two number be 5 and 3 respectively, find the numbers.

31. Prove that the number 1111......1 (91 digits) is not a prime number.

32. Find the sum of the n term of the series whose nth term is 12n® = 6n + 5

33. The continued product of three numbers in G:R. is 216 and the sum of the product of them in pairs is 156; Find
the number

34, If (a)V* = (b)* = (c)¥? and a, b, ¢ are in'G.Pythen prove that x, y, z are in A.P.

35. If &, b, c, d four distinct positive‘guantities in'G.P. then showthata+d>b +c

36. If the sum of first 10 terms§ of an'A:P. is, 140 and the sum of first 16 terms is 120, find the sum of n terms

37. The first and last term‘af an A.P. are'a and /¢ respectively. If S be the sum of all the term of the A.P., show that

(3-a?

the common difference 1s m

38. The sum of four integers in A.P. is 24 and their product is 945. Find the numbers.

39. In a set of four numbers, the first three are in G.P. and the last three are in A.P. with a common difference of 6.
If the first number is same as the fourth find the four number.

Type (IV) : Very Long Answer Type Questions: [06 Mark Each]
40. IfS,, S, S, e S, be the sum of n terms of Arithmetic progressions whose first terms are respectively.
n
1,2,3..... and common difference are 1, 2, 3 .....prove that S, + S, + S, + ... Sp = Tp (n+1)(p+1)
41. A number consists of three digits in G.P. the sum of the right hand and left hand digit exceeds twice the middle

digit by 1 and the sum of the left hand and middle digits is two third of the sum of the middle and right hand
digits. Find the number

A - ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE —SCO 322, SECTOR 40 D, CHANDIGARH
42. Find 30th term of the series3+5+9+ 15+ 23 ...... ?

43. If a be one A.M. and g, and g, be two geometric means between b and c, prove that gf + gg = 2abc

44, If x+y+z=1andx,Yy, z are positive numbers show that (1 -x) (1 -y) (1 —z) > 8xyz

45, lfa+b+c=3anda>0,b>0,c>0, find the greatest value of a?b3c?.

46. Four different integers form an increasing A.P. one of these number is equal to the sum of the squares of the

other three numbers find the numbers.
47. Find the sum of nterms of the series1 +5+ 11+ 19+ 29+ .......

48. How many terms are identical in the two arithmetic progressions 2, 4, 6, 8,..... Up to 10Q'term and 3,6, 9, ....
up to 80 terms.

a-b
49. The p thterm of an A.P. is a and gth term is b, prove that sum of its (p + g) gérms is % (a+ b+ D+ q]

50. A man arranges to pay off a debt of Rs. 3600 by 40 annual installmentiwhich are’in A.P., when 30 of the
installments are paid he dies leaving one third of the debt unpaidfindthevalue of the 8th installment.

51. Prove that the sum of latter half of 2n terms of a series in A{P. Is‘equal to one third of the sum of the first 3n
terms.

I £xercise. 1

PART - | : SUBJECTIVE QUESTIONS

Section (A) : Arithmetic Progression

A-1. In an A.P. the third term isffour times the first term, and the sixth term is 17 ; find the series.
A-2. The third term of anA.PR. is'18, and the seventh term is 30 ; find the sum of 17 terms.
A-3.  How many termS of thesseries — 9, — 6, — 3, ..... must be taken that the sum may be 66 ?

A-4.  Find the namber, ofiintegers between 100 & 1000 that are
(i) divisible by 7 (i) not divisible by 7

A-5.  Find theisumgof all those integers between 100 and 800 each of which on division by 16 leaves the
remainder 7.

A-6.  Find'the sum of 35 terms of the series whose p™ term is % + 2.

A-7. Fhe sum of three numbersin A.P. is 27, and their product is 504, find them.
A-8. Ifa, b, careinA.P., then show that:

@) a2 (b+c), b2 (c+a),c?2(a+hb)arealsoinA.P.

(i) b+c-a,c+a-b,a+b-careinA.P.

A-9.  The fourth power of the common difference of an arithmetic progression with integer entries is added to
the product of any four consecutive terms of it. Prove that the resulting sum is the square of an integer.
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Section (B) : Geometric Progression

B-1.  The third term of a G.P. is the square of the first term. If the second term is 8, find its sixth term.

B-2.  The continued product of three numbers in G.P. is 216, and the sum of the products of them in pairs is
156; find the numbers

B-3. Ifthe p™, g™, r'" terms of a G.P. be a, b, c respectively, prove that a¢* b cP9 =1,
B-4.  The sum of infinite number of terms of a G.P. is 4 and the sum of their cubes is 192. Find the séries.
B-5. Ifa, b, c,dareinG.P., prove that :
@) (a2 - b?), (b%2 - c?), (c2-d?) are in G.P.
1 1

1
(i) , , are in G.P.
a2 +b% b2+c® ¢?+d?

Section (C) : Harmonic and Arithmetic Geometric Progression

1 1
C-1. Find the 4t term of an H.P. whose 7t term is —= and 13t term,iS ==

20 38 °
C-2.  Sum the following series
() 1+E+%+13+ ........ to nterms.
2 2 2
(i) 1+ 3 + s + b + 3L + o to infinity:

4 16 64 256
C-3.  Find the sum of n terms of the seriesthe r term of‘which is (2r + 1)2".
Section (D) : Means, Inequalities AM:2 G.M. > H.M

D-1.  The arithmetic mean of twafnumbers is 6 and their geometric mean G and harmonic mean H satisfy the
relation G2 + 3H = 48. Rind thé two aumbers.

D-2.  If between any two quantities there be inserted two arithmetic means A, A,; two geometric means
G,, G,; and twoarmonic means H,, H, then prove that G, G,: H, H, = A, + A, H, + H,.

XlOO

D-3.  Ifx>0,then find greatest value of the expression > 3
I+ X+ X"+ X"+ 4+ X

D-4.  Using the'relation A.M. > G.M. prove that

Q) tan6+cot622;if0<6<g
(i) (X2y + y2z + z2X) (xy? + yz2 + zx2) = 9x2y? 72, (X, y, z are positive real number)

(i) (a+b).(b+c).(c+a)>abc;ifa,b, care positive real numbers

Section (E) : Method of difference, t =v_-v__

E-1. Find the sum to n-terms of the sequence.
0] 1+5+13+29+61+........ up to n terms
(i) 3+33+333+3333+ ..cciinnnnnns up to nterms
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E-2.  Find the sum to n-terms of the sequence.

. 1 N 1 N 1 N N
@) 135 357 " 579 (i)

1.3.22+2.4.32+3.5.4%2+ ...

Section (F) : Miscellaneous

F-1. The sum of three numbers which are consecutive terms of an A.P. is 21. If the second number is reducéd
by 1 & the third is increased by 1, we obtain three consecutive terms of a G.P., find the numbers.

F-2. If the pt, g & rth terms of an AP are in GP. Find the common ratio of the GP.

F-3. Find the sum of the n terms of the series whose nth term is
0] n(n + 2) (i) 3n-2n

PART - Il : OBJECTIVE QUESTIONS . )

* Marked Questions may have more than one correct option.

Section (A) : Arithmetic Progression

A-1.  The first term of an A.P. of consecutive integer is p? + 1. TheSum of (2p + 1) terms of this series can be
expressed as

(A) (p + 1) B)@p+1)(p+1)? (C)(p+1)° D) p*+(p+ 1)
A-2. Ifa,a,a,..... are in A.P. _such thata, +a, + a, [Fagha, + a, =225, then
a ta,+a, +... +a,, +a,isequalto
(A) 909 (B) 75 (C),750 (D) 900
A-3. If the sum of the first 2n terms of the ATP. 2, 5, 8, ..... , Is equal to the sum of the first n terms of the
A.P. 57,59, 61, ..., then n equals
(A) 10 (B) 12 (© 11 (D) 13
A-4.  The sum of integers from 1 to,100 that are divisible by 2 or 5 is
(A) 2550 (B) 4050 (C) 3050 (D) none of these

A-5.  The interior angles of a pelygon are in A.P. If the smallest angle is 120° & the common difference is 5°,
then the number of sides in‘the polygon is:

(A) 7 (B)S (C) 16 (D) none of these
A-6.  Consider an A.P."with first'term 'a’ and the common difference 'd'. Let S, denote the sum of its first K
Skx .
terms. If s. s iIndependent of x, then
X
(A)a=4d/2 (B)a=d (C)a=2d (D) none of these
A-7. If x € R, the numbers 51 + 51X a/2, 25% + 25~ form an A.P. then 'a’ must lie in the interval:
(A)dd, 5] (B) [2, 5] (C)[5 12] (D) [12, x)
A-8. There are n A.M's between 3 and 54, such that the 8th mean: (n — 2)" mean:: 3: 5. The value of n is.
(A) 12 (B) 16 (C) 18 (D) 20
_ 1 1 1 1
A-9. The sum of the series log, 4 + log, 4 + logg 4 + o + —|092n4 is
Aln n+1 Bin n+1)(@2n+1
(A) 5 n(n+1) (B) ;zn(n+1) (2n+1)
1 1
©) nineD (D) 7 n(n+1)
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A-10*. Ifaj, a,, ....... , &, are distinct terms of an A.P., then
(A)a,+2a,+a;=0 (B)a,-2a,+a;=0
(C)a; +3a,-3a;-4a,=0 (D)a, —4a,+6a;-4a,+a;=0

A-11*. If x, |x + 1], |[x — 1] are three terms of an A.P., then its sum upto 20 terms is —
(A) 180 (B) 350 (C) 90 (D) 720

Section (B) : Geometric Progression

B-1.  The third term of a G.P is 4. The product of the first five terms is

(A) 43 (B) 4° (C) 44 (D) none of these
B-2. If Sisthe sum to infinity of a G.P. whose first term is ‘a’, then the sum of the first n terms is
n n n
a a a
(A) S(l—gj (B) S[l_[l_gj ] (C)a [1_[1_§j ] (D) none of these

B-3. Consider an infinite geometric series with first term 'a’ and common ratio'r. If the sum is 4 and the
second term is 3/4, then:

maslie?  @acarel  ©acii-l QAo -l
Wa=7.r=2 (B)a=2,r= "¢ (©a=5.r=7 (0)a=8r=
+ 1
B-4. Forasequence{a}, a, =2 and al EThen Zar is
n
20 1
(A) & [4+19x3 (3)3[1_3Wj (€) 2'(1 - 32 (D) none of these

3
B-5. Suppose a, b, care in A.P. and a?, b%fe? areinG.P. ifa<b<canda+b+c= Px then the value of a is

1 1 1 1 1
® 27 CET. © 37 ®3 7

B-6. «, B be the roots ofd¢he,equation x* — 3x + a = 0 and v, 6 the roots of x2 — 12x + b = 0 and numbers
o, B, v, 8 (in this order){form an increasing G.P., then
(A)a=3,b=12 (B)a=12,b=3 (C)a=2,b=32 (D)a=4,b=16

B-7.  The ratioghal number, which equals the number 2.357 with recurring decimal is

2355 2379 2355
(A) 100t (B) 997 (©) 999 (D) none of these
o 1 1 1 .9 _
B-8*. If'sum of the infinite G.P., p, 1, E S T e is o then value of p is
p- P
A) 3 B 2 C 3 D 1
®) (B) 3 ©) 5 (D) 3

B-9*. Indicate the correct alternative(s), for 0 < ¢ < n/2, if:

= > cosg,y= Y sin2g, z= Y cos¢sin? ¢, then:

(A) xyz=xz+y (B)xyz=xy+z (C)xyz=x+y+z (D) xyz =yz + x
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Section (C) : Harmonic and Arithmetic Geometric Progression

C-1. Letthe positive numbers a, b, ¢, d be in A.P. Then abc, abd, acd, bcd are:

(A) notin A.P./G.P./H.P. (B)inA.P.
(C)in G.P. (D) in H.P.
C-2.  If the sum of the roots of the quadratic equation, ax2 + bx + ¢ = 0 is equal to sum of the squares of their
_ a b c _
reciprocals, then —,—,— arein
c'a'b
(A)A.P. (B) G.P. (C)H.P. (D) none of these

1 1
C-3. If3+ Z (3+d) + ? (3+2d) +...... + upto « = 8, then the value of d is:
(A)9 (B)5 )1 (D) none of these

Section (D) : Means, Inequalities A.M. > G.M. >2H.M

D-1. IfA, G & H are respectively the A.M., G.M. & H.M. of three positive numbers a, b, & ¢, then the equation
whose roots are a, b, & cis given by:

(A) x3-3AX2+3G3% -G%=0 (B) x3 —3AX2+ 3 (G3/H)X —G%=0
(C)x3+3AX?2+ 3(G3H)x-G2=0 (D) x3 -3AX2-3(G3IH)x + G3=0

D-2*.  If the arithmetic mean of two positive numbers a & b (a > b) isdwice theihgeometric mean, then a: b is:
(A)2++4/3:2-43 (B)7+44/3:1 (C)1: 7 - 44/3 (DY 2: /3

D-3. If a, b, ¢, d are positive real numbers such that a + bgfe+ d = 2 then M = (a + b) (c + d) satisfies the
relation:
(A)o<M<1 B)1<M<2 (C)2<M <3 (D)3<M<4

D-4. Ifa;, a, ag cuveees , &, are positive real numbers whosefproduct is a fixed number c, then the minimum
valueofa, +a,+a;+...+a,_,+2a,is
(A) n(2c)¥n (B) (n + 1) ctn (C) 2nctn (D) (n + 1)(2c)¥n

Section (E) : Method of difference, "t =y <V,
n
E-1*. If Y'r(r+1) (2r +3) = an*+ bfi®+ cn? + dn#e, then
r=1
(A)a+c=b+d (B)e=0
(C)a,b-2/3,c—1arein A.P. (D) c/ais an integer
Section (F) : Miscellaneous

F-1. Suppose a, b, c are in A.P-& lal, Ibl, lcl <1.1fx=1+a+a2+.... to oo ;
y=1+b#b2+h.... tow&z=1+c+c2+.... to oo, then x, y, z are in:

(A)A.P, (B) G.P. (C)H.P. (D) none
. . _n(n+1)2 _
F-2.  The sum ofthefirst n-terms of the series 12+ 2.22+ 32+ 2,42+ 52+ 2,62+ .......... is - when nis
evenyWhen n is odd, the sum is
n(n + 1) n%(n+2 n?(n+1 n(n + 2)?
(a) NO*D7 ) 1(N+2) (c) 0+Y (o) N0*2)°
4 4 2 4
F-3. Ifax=bY=c*=d'and a, b, ¢, d arein G.P., then x, y, z, tarein
(A)A.P. (B) G.P. (C)H.P. (D) none of these
o0 1 )
F-4.  Thesum ) — is equal to:
r=2 I =1
(A) 1 (B) 3/4 (C) 4/3 (D) none of these
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PART - lll : ASSERTION / REASONING

1. STATEMENT-1 : The series for which sum to nterms, S , is givenby S =5n*+ 6nisanA.P.
STATEMENT-2 : The sum to n terms of an A.P. having non—zero common difference is a quadratic in n,
i.e.,an?+bn.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanationfor
STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

2. STATEMENT-1:1,2,4,8, ......... isaGP, 4,8,16,32 isaG.P. and 1+4,2+8,4+ 16,8+ 32/ ...
is also a G.P.
STATEMENT-2: Let general term of a G.P. (with positive terms) with common ratio ie T, . “and\general term
of another G.P. (with positive terms) with common ratio r be T, <, then the series whose
generalterm T” . =T, +T,  , isalso aG.P. withcommon ratio I
(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2)is correct explanation for
STATEMENT-1
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not eorrect explanation for
STATEMENT-1
(©) STATEMENT-1 is true, STATEMENT-2 is false
(D) STATEMENT-1 is false, STATEMENT-2 is true
(E) Both STATEMENTS are false

3. STATEMENT-1 : The sum of the first 30 terms of the/Sequence'l,2,4,7,11,16, 22,...... is 4520.
STATEMENT-2 : If the successive differences of the terms'of a sequence form an A.P., then general term
of sequence is of the form an? « bnit c.

(A) STATEMENT-1 is true, STATEMENT-2%is true ‘and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2is true and STATEMENT-2 is not correct explanation for
STATEMENT-1

© STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is falsel  STATEMENT-2 is true

(E) Both STATEMENT S‘are false

4, STATEMENT-1: 3,6,12,are'in G.P.4then 9,12,18 are in H.P.
STATEMENT-2 : If three consecutive terms of a G.P. are positive and if middle term is added in these terms,
themyresultant will be in H.P.

(A) STATEMENT-1"is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-2

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for
STATEMENT-1

©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

sin® x +cos® x + 3sin® X + 3sinX + 2
(sinx +1)cosx

5. STATEMENT-1 : Minimum value of for x {o, gj is3

STATEMENT-2 : The least value of asin 6 + b cosfis — ya? +b?

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for
STATEMENT-1

© STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false
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I Exercise + 2 [N

PART - | : SUBJECTIVE QUESTIONS

1. Find the sum in the n' group of sequence,
(@) (1), (2,3); (4,5,6,7); (8,9,........ yA5); s
(i) (1), (2,3,4),(5,6,7,8,9),........
2. Show that \/E «/§ JE cannot be the terms of a single A.P.
3. If the sum of the first m terms of an A.P. is equal to the sum of either the next n terms or the next piterms,

1 1 1 1
then prove that (m + n) F_B =(m +p) —.

_ _ 5 55 555 5555
4, Find the sum of the series 13 + (13)2 + (13)3 + (13)4 +...upto &
5. If 0 < x <7 and the expression
exp {(1 + |cos x| + cos2x + |cos3x| + cos? x + ... upto «) log, 4}

satisfies the quadratic equation y? — 20y + 64 = 0, then fifid the value of x.

6. In a circle of radius R a square is inscribed, then a gircle'is inscribed in the square, a new square in the
circle and so on for n times. Find the limit of the sum of@reas of all the circles and the limit of the sum of
areas of all the squaresasn — .

7. Given that o, y are roots of the equationgAx2 — 4x + 1 = 0 and B, § the roots of the equation
Bx2-6x+1=0, find values of A and B,'such‘that o, 8, y & 5 are in H.P.

a+beY b+ce¥ c+de? )
= 2 , then show that a,b,c,d are in G.P.
a—he? b-ceYd >c—de?

8. 0)

1 1 1
1 i ax+1 bx+1 Qcx+1 i
(i) If b+ve Ao+ va ' Jaelo are in A.P., then show that 921 | 9bxt1 gex+l 'y = Q are in G.P.

9. If &, b, c are pasitive real numbers, then prove that b?c? + c?a? + a?b?> > abc (a+ b + c).

10. If &, b, c are positive real numbers and sides of the triangle, then prove that
(a+b+¥e)P=>27(a+b-c)y(cta—-b)(b+c-a)

11. Sum the'following series to n terms.
0] Zn: rr+1)(r+2)(r+3) (i) n + n-1 + +;
i 1.2.3 2.3.4 777 n(n+1) (n+2)
12. Sum of the following series
22 32 42 52 62
0] 12—?+5—2—?+5—4—5—5+ ........ 0.
1 2 3

i + + +
) 1+12 414 1+224+2% 143243
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13. The sum of the first ten terms of an AP is 155 & the sum of first two terms of a GP is 9. The first term of
the AP is equal to the common ratio of the GP & the first term of the GP is equal to the common
difference of the AP. Find the two progressions.

14. Let a;, a,,........ , be positive real numbers in geometric progression. For each n, let A, G, H, be
respectively the arithmetic mean, geometric mean & harmonic meanof a,, a,,...... , a,. Find an expression
for the geometric mean of G, G, ......, G, interms of A;, A,, ........ AL HLH,  H,..

15. Let a, b be positive real numbers. If a, A;, A,, b are in arithmetic progression, a, G;, G,, b afe’in

geometric progression and a, H;, H,, b are in harmonic progression, show that
GGy, A+Ay (2a+hb) (a+2b)

Hl H2 Hl + H2 9ab
PART - Il : OBJECTIVE QUESTIONS Q 9

Single choice type
1. Ifx,>0,i=1,2,..,50and x,  + X, + .. + X, = 50, then the minimum value/f

L 1

X, + X, + . + Xso equals to

(A) 50 (B) (50)? (C) (50)° (B) (50)*
2. Ifa, a,a,a,..a,,bareinAP.anda, g, 9, 9,,.....0,,.d are in.G.P. and h is the harmonic mean of a

db. th a; +as, a; tas _; ap +an, g p |
and b, then + +...+ T Aisequal to
9192n 9292n-1 Onn 11 au
2n n

(A) H (B) 2nh (Chnh (D) h

3. One side of an equilateral triangle is 24.cm. The mid—points of its sides are joined to form another

triangle whose mid — points are in durh, joinedito form still another triangle. This process continues
indefinitely. Then the sum of the perimeters of‘all'the triangles is

(A) 144 cm (B) 212 cm (C) 288 cm (D) none of these
4, If the sum of n terms of a@&.P. (with common ratio r) beginning with the p™ term is k times the sum of an
equal number of terms of thedsamedSeries beginning with the gt term, then the value of k is:
(A) rria (B) rale (C)yrp-a (D) re+a
5. If P, Q be the A"M., G.M. respectively between any two rational numbers a and b, then P - Q is equal to
2
A a-b B a+b e 2ab 5 Ja-+b
(A) — (B) = ©) 21p ()—\/5
6. In a G.P. ofipositive terms, any term is equal to the sum of the next two terms. The common ratio of the
G.P.is
(A)2xcos 18° (B) sin 18° (C) cos 18° (D) 2 sin 18°
7 If1+1+1+ upto 71szthen1+1+1+
. — t— +— +...... o0 =—, — t— +— +...... =
1?22 F P 6 1 3 5
(A) n?/12 (B) n?/24 (C) n?/8 (D) none of these
8. Ifa, a,...a areinA.P. with common difference d # 0, then the sum of the series
(sin d) [cosec a, cosec a, + cosec a, cosec a, + ... + cosec a_, cosec a |
(A) sec a, —sec a, (B) cosec a, — cosec a_
(C)cota, —cota, (D)tana, —tana,
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9. Sum of the series
S=12-22+32-42+ ... —2002% + 2003?%is
(A) 2007006 (B) 1005004 (C) 2000506 (D) none of these
0. IfH =1+ 2424 + 1 thenvalueof 1+ 2 + 2 4 y b
. n= R NI o valu ot el
(A) 2n—H, (B) 2n + H, (C)H,—-2n (D)H,+n
11. If S , S, S, are the sums of first n natural numbers, their squares, their cubes respectively, then
S;(1+8S;)
—Sz is equal to
2
(A1 (B) 3 (©9 (D) 10
12. Consider the following statements :
S,: Equal numbers are always in A.P. , G.P. and H.P.

1" (1) (1Y
S,: If x> 1 and (—j \ (—j \ (—j are in G.P., then a, b, c are in A{P.
X X X

b b b
S;: If a, b, c bein H.P.,thena—z, E'C_E will be in AP.

S,: If G, and G, are two geometric means and A is the afithmetic meaninserted between two positive
G? G .
numbers, then the value of —% +—2 is 2A.
2 G1
State, in order, whether S, S,, S,, S, are true orfalse
(A) FTFT B)TTTT (C)EFRE (D) TFTF

More than one choice type

13. The sides of a right triangle form a G.P. The tangent of the smallest angle is
5+ 1 Js -1 2 2
(A)y[ B> © 51 (O) {5 -1
14. Ifb,, b,, b, (b,>0) arglthree'successive terms of a G.P. with common ratio r, the value of r for which the
inequality b, > 4b, — 3l, heldsis given by
(A)r>3 B)O<r<1 (C)r=35 (D)r=5.2
A7), “UPART - Il : MATCH THE COLUMN
1. Column=1I Column —1I
(A) If 09,2, log (2*—5) and log,(2* —7/2) are in A.P., (p) 6

then value of 2x is equal to

(B) Let S, denote sum of first nterms of anA.P. If S, =3S , ()] 9
SSn .
then S, is
o ) 8 12 16 _
© Sum of infinite series 4 + 3 + 3—2 + 3—3 +---is (n 3
(D) The length,breadth, height of a rectangular box are in G.P. The (s) 1

volume is 27, the total surface area is 78. Then the length is

A - ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

2. Column -1 Column —1I
(A) Iflog)y , log x, log z are in G.P., xyz = 64 and x°,y®,z° (p) 2
3x
are in A.P., then 7 is equal to
111
(B) The value of 24.48.816 --- isequal to (a) 1
© If x,y, zare in A.P., then (n 3

(x+2y—-2)(2y+z—-x) (z+ x—-Yy) = kxyz,
where k € N, then k is equal to

(D) There are m A.M. between 1 and 31. If the ratio of the (s) 4

m
7" and (m =1)" meansis 5: 9, then - is equal to

PART - IV : COMPREHENSIONS 47

Comprehension #1

n(n+1)
We knowthat 1+2+ 3+ ....... = o = f(n),
nin+1)(2n+1)
12422+ 32+ ..., +n2=T=g(n),
n(n +1) 2
LP+23+33+ ..., +nd= 5 = h(n)
1. g(n) — g(n — 1) must be equal to
(A) n? (B) (n—1)* C)n-1 (D) n®
2. Greatest even natural number which divides'g(n) — f(n), for every n>2, is
(A) 2 (B)y4 (C)6 (D) none of these
3. f(n) + 3 g(n) + h(n) isdivisible by +2 + 3+ ........... +n
(A)onlyifn=1 (B) only if n is odd (C) only if nis even (D) foralln e N

Comprehension # 2
In a sequencesef (4n +1) terms the first (2n + 1) terms are in AP whose common difference is 2, and the
last (2n 4 1)terms are in GP whose common ratio 0.5. If the middle terms of the AP and GP are equal,

then
4, Middle term of the sequence is
n_2n+l n_2n+l
A B C)n.2" D) None of these
A (B) Za 7 (©) (D)
5, First term of the sequence is
4n+2n.2" 4n-2n.2" 2n-n.2" 2n+n.2"
A) — B) ——— C) — D) ——
(A) 1 (B) 1 ©) 1 (D) 1
6. Middle term of the GP is
2" n.2" n 2n
A B C D
()2”—1 ()2”—1 ()2n_1 ()2n_1
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I Exercise + 3 N

PART - | : IT-JEE PROBLEMS (PREVIOUS YEARS)

* Marked Questions may have more than one correct option.

tan?
T [ 2 o .
1. If o € (O , —j , theny/x“ + x + ———— is always greater than or equal to:
2 /.2
X© +X
[NT-JEE-2003, Scif, (3, —1), 84]
(A)2tan a (B) 1 (C)2 (D) sec? a
2. If a, b & ¢ are in arithmetic progression and a2, b%2 & c? are in harmonic progression, then prove that
c
eithera=b=cora,b & _E are in geometric progression. [NT-JEE-2008, Main, (4, 0), 60]
3. An infinite G.P. has first term as x and sum upto infinity as 5. Then the rafge of values of ‘X’ is:
[NT-JEE-2004, Scr., (3,-1), 84]
(A)x<-10 (B) x> 10 (C)0<x<10 (B)-10<x<10
4. In the quadratic equation ax2+ bx + ¢ =0, a= 0, A =b%2—4a€ andwe + B, a%+ B2, o + B3 are in G.P. where
a, B are the root of ax? + bx + ¢ = 0, then [IT-JEE-2005, Scr., (3,-1), 84]
(A)A=0 (B)bA=0 (C)ca=0 (D)A=0
i A n+1 i
5. If total number of runs scored in n matches is N (@1 — n — 2) where n > 1 and the runs scored in
the ki match are given by k. 2"1-k whete 1 <k < n, find n [NIT-JEE-2005,Main, (2, 0), 60]
3 (3)V (3) 3y _ N
6. Ifa = 2\ ) e (1)t 2 andb_=1-a_, then find the minimum natural number n  such that
b,>a vVn>n, [NT-JEE 2006, (6, 0), 184]

Comprehension #1

Let V, denotes the sum of the first r terms of an arithmetic progression (A.P.) whose first term is r and the
common difference is\(2r —1). Let

=V = V=2andQ =T -Tforr=1,2,.... [IT-JEE 2007, Paper-1, (4, -1), 81]
7. The sumVy +V, +... +V is
1 1
(A) —— n(n+1)@Bn?-n+1) (B) —= n(n+1)(3n?+n+2)
12 12
1 1
(C) > n(2n2—n+ 1) (D) 3 (2n®*-2n + 3)
8. T is always
(A) an odd number (B) an even number (C) a prime number (D) a composite number
9. Which one of the following is a correct statement ?

(A) Q. Q,, Q... are in A.P. with common difference 5
(B)Q,,Q,, Q,,...... are in A.P. with common difference 6
(C)Q,, Q,, Q,,..... are in A.P. with common difference 11
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Comprehension # 2

Let A, G,, H, denote the arithmetic, geometric and harmonic means, respectively, of two distinct positive
numbers. Forn > 2, let A, and H _, have arithmetic, geometric and harmonic means as A , G, H

respectively. [IT-JEE 2007, Paper-2, (4,-1), 81]
10. Which one of the following statements is correct ?
(A)G,>G,>G,>....... (B)G,<G,<G,<......
(C)G,=G,=G,=...... (D) G,<G,<G,<...... andG,>G,>G > .......
11. Which one of the following statements is correct ?
(AA>A>A > ... (B)A <A, <A, <...
CA>A>A > ... andA, <A <A <.... (D)A, <A, <A <..... andA,>A >A > .. 4
12. Which one of the following statements is correct ?
(AVH, >H,>H_ > ..... (B)H, <H,<H,< ...
(C)H,>H,>H,>..andH,<H,<H <.... (D)H, <H,<H,<..... and H,>H,>H> ...
13. Suppose four distinct positive numbers a, , a,, a,, a, are in G.P. Letb, = a , b, =b; % a,, b, b, + a, and
b,=b,+a
4 3 4

STATEMENT -1 : The numbers b, b,, b,, b, are neither in A.P. nor in G.P.

STATEMENT-2 : The numbers b , b,, b,, b, are in H.P.

(A) STATEMENT-1 is True, STATEMENT-2 is True ; STATEMENT-2 ista correct explanation for
STATEMENT-1

(B) STATEMENT-1 is True, STATEMENT-2 is True ; STATEMENT-2iS'NOT a correct explanation for
STATEMENT-1

© STATEMENT-1 is True, STATEMENT-2 is False

(D) STATEMENT-1 is False, STATEMENT-2 is True [IT-JEE 2008, Paper-2, (3,-1), 81]
14. If the sum of first n terms of an A.P. is cn?, then the sumyof squares of these n terms is
[IT-JEE - 2009, Paper-2, (3, -1), 80]
n(4n? -1) c? n(4n? +1) c? nE4n -1 c2 n(4n? +1) c?
W= O @55 O

6
m-1 m
15*, ForO0<@O< g the solution(s) of Z cosec (6 o+ (T)nj cosec [6 +Tn] = 42 is(are)

m=1

[IIT-JEE - 2009, Paper-2, (4, -1), 80]

s i T 5n
A) — B) < C) — D) —
Ok (B) & ©) 5 (O) 7
- o : k-1
16. LetS,, k=1,2,...5, 100, denote the sum of the infinite geometric series whose first term is o and
2 100
the common ratio is — . Then the value of + Z( +1)Sk| is
k 100! 5
[IT-JEE - 2010, Paper-1, (3, 0), 84]
17. Leta, a, a,, ....., a, be real numbers satisfying a, = 15,27 -2a,>0and a, =2a,_,—a_,fork=3,4, ..., 11.
2 2 2 a,+a,+..+a
f 21182 T3 _ g4 then the value of —L 2 11 s equal to
11 11
[IT-JEE - 2010, Paper-2, (3, 0), 79]
P
18. Letay, a,, a,,....., ;99 be an arithmetic progression with a; =3 and S, = Zl:ai , 1 <p<100.
=
Sm

For any integer n with 1 <n < 20, let m = 5n. If S does not depend on n, then a, is

n
[IIT-JEE 2011, Paper-1, (4, 0), 80]
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19. The minimum value of the sum of real numbers a=°, a4, 3a=3, 1, a8 and al® wherea >0 is
[IT-JEE 2011, Paper-1, (4, 0), 80]

20. Leta, a,, a,,.... be in harmonic progression with a, = 5 and a,, = 25. The least positive integer n for which
a <0is [IT-JEE 2012, Paper-2, (3, -1), 66]
(A) 22 (B) 23 (C)24 (D) 25
PART - Il : AIEEE PROBLEMS (PREVIOUS YEARS) S
1. Ifx,,X,,x,andy, y,,y, are both in GP with the same common ratio, then the points (x,, y,), (X, ,y,) anddX.,y ):
(2) lie on a straight line (2) lie on an elipse [AIEEE,2003]
(3) lie on a circle (4) are vertices of a triangle.
2. Let T, be the rth term of an AP whose first term is a and common difference is d. If for some pgsitive integers
1 1
m&n m#n, T = a andT = " then a—d equals : JAIEEE 2004]
10 2)1 3 =S 4 L +1
(1) ) (3) — (4) <ot =
3. If x = zan Y= zbn ,Z= zcn where a,b,c are in AP and |a| < 1, |bj<'1, |c['< Lthen x,y,z are in :
n=0 n=0 n=0
(1) HP (2) Arithmetico-Geometric\Progression [AIEEE 2005]
(3) AP (4) GP
4, If in a AABC, the altiudes from the vertices A, B, C on opposite’sides are.in H.P., then sin A, sin B, sin C are in-
(1) GP. (2) AP. [AIEEE 2005]
(3) Arithmetico-Geometirc progression (4) (HP.
ay+a, +.dhta; p3 ag
5. Leta, a, a,,..... be terms of an AP. If = 5, p=#d,then — equals: [AIEEE 2006]
a;+ag +....% + aq q asy
n7 2 2 g 1 o2
@) 3 @ < ©) 77 @ 11
6. Ifa,a, ..., a areinHP, then the expressionaa,+ a,a, +.....+a _, a isequalto: [AIEEE 2006]
1H(h-1)(a,-a) (2) nagay B)(h-1aa, 4)n@ —-a)
7. In a geometric progression@onsisting of positive terms, each term equals the sum of the next two terms. Then
the common ratio of this progressionfequals [AIEEE 2007]
1 1 1
(1) 5 @-+5) @y, V5 3 V5 @ 5 (5-1
8. A person isdeseount 4500 currency notes. Let a_denote the number of notes he counts in the n™ minute. If
a,=a,=4..=q,3150anda , a,,....are in an AP with common difference -2, then the time taken by him to
count all notes is [AIEEE 2010]
(1) 34 minutes (2) 125 minutes (3) 135 minutes (4) 24 minutes
9. A man saves'Rs. 200 in each of the first three months of his service. In each of the subsequent months his
saving increases by Rs. 40 more than the saving of immediately previous month. His total saving from the start
ofservice will be Rs. 11040 after : [AIEEE 2011]
(1) 18 months (2) 19 months (3) 20 months (4) 21 months
100 100
10: Leta be the n"term of an A.P. If ZaZr =aand ZaZr—l =B, then the common difference of the A.P. is :
r=1 r=1
1 2 &8 3 4 2B AIEEE 2011
11. The sum of first 20 terms of the sequence 0.7, 0.77, 0.777,....., is [AIEEE - 2013, (4, —¥4),360]
(1) - (179 — 1020) 2 7 (99 — 10%) (3) r (179 + 10%) 4) 7 (99 + 102°)
81 9 81 9
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BOARD LEVEL SOLUTIONS

1. Given, t, =1, t,=2,t =t +t

Putting n= 1,weget t,=t +t,=1+2=3
n=2,weget t, =t +t,=2+3=5
n=3,weget t =t +t,=3+5=38

Thus the first five terms of the given sequence are

1,2,3,5and8.

2. Let the number of terms be n

given t =100, a=20,d=5, we have to find n.
Now t =a+(n-1)d
100=20+(n—-1)50r80=(n-1)5
or n—-1=16
n=17

3. If possible let nth term of the sequence be 55.
Now t =a+(n-1)d
Here t =55,a=1,d=2
55=1+(n—-1)20r2n =56
n=28
Hence 55 is 28th term of the given sequence
Note : If n does not come out to be an integer, then 55
will not be a term of the given sequence.

4. Terms of the given series are in A.P. whose common
difference d = — 4 and first term a = 99
Now sum of 20 terms of the series

20
S, = 5 [299+(20-1) (-4)]
=10 (198 — 76) = 1220

5. Given sum of nterm of any sequene = n? + 2n

we know S =t +t +t +. . 48=n%k2n
Putn=1, S =t =1+2=3
Putn=2, S,=t +t,=(2)°+2(2)=8
Putn=3, S,= tl+t+t—32+2><3 15
S,-S,=t,=5
S,-S,=t,=7

Hence sequenceiis;3, 5,7, »...... which is A.P. whose
first term is 3fand‘common difference is 2.

Note : If general term of any sequence is linear
expression of Mi(t = an + b) and sum of n terms is
quadratic expression (S, = an® + bn + c) then
sequence is A.P.

6. Here ga=1,r=2,n=20,tofindt
Nowt =ar*'=1.(2)""=2"
Hence the boy will get 2*° rupees on 20th of April

7.« Let the number of terms be n
Given, a= 5 r=4,t =5120
8 t-ar 5120 5.4™1
or 4n -1=1024 = 45
n-1=5 =n=6
8. Givent,=8t, .. ar®=8ar’
where a and r are the first term and common ratio
respectively of the G.P.

10.

11.

12.

13.

14.

or *=8=2% - r=2

Also  t =48 L art=48
or 51(2)4 48 or 16a=48
~ a=3

Hence required G.P. is 3, 6, 12, 24,

Let the sum of n terms of the given series be 3280

e _a@-rny _1@a-3)
nS,= = - 3280="
n
or 3 1=3280
3-1
or 3"-1=6560
or 3"=6561=3% - =8

Here terms of given series are'in G.P. and

k6t S=4°+5°+6° +
=(13 427+ 3 +4%+.....10%) —

2 2
\ (10(1;”1)) _(3(3;1)) 552 67 = 2980

13+23+ 38
( )

fo<B< g then tan®, cotd both are positive number

AM.>2G M.

tan© + coto
2
= tano + cotd > 2

> (tan® . cot)*?

nth terms of A.P. whose first terms is a and common
difference is d is given by

t =a+(n-1)d
Givenwhenn=7,t =34
..34=a+6d (i)

when n=13,t =64
..64=a+12d (i)
subtracting (i) from (ii) we get 30 = 6d
..o d=5
Putting d =5in (i), we get 34 =a + 30
o a=4

Hence the required A.P.is 4, 9, 14, 19, 24,

First even number between 101 and 999 is 102 and
the last even number is 998 and difference between
two consecutive even number is 2.
Hence a=102,d=2,t =998

t=a+(n-1)d

998 =102 + (n—1)2
or 2(h—1)=2896

SEQUENCE & SERIES # 32
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15.

16.

17.

18.

19.

20.
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or n—1=448
n =449
Now sum of all even numbers between 101 to 999

n__
5 (First term + Last term)

449
— (102+ 998) = 246950

Let G, G,, G, G, be the four G.M's between
5 and 160
5 G,,G,, G,, G,, 160 will be in G.P.
Now 160 = 6th term of G.P. = ar® = 5r°
(-a=5)
or r°=32=2% - r=2
Now G, =5r=10
G,= 5r2 =20
G,= 5r = 40
G,= 5r* = 80
Let A, A, A, A, A, A, A, be the seven AM.'s

between 2 and 34
2,ALALALALALA A, 34 wil beinAP.

Now 34 =9thtermof A P.=za+8d=2+8d
[-a=2]

or 8d=32 d=4

Now A =a+d=2+4=6

A =a+2d=2+24=10

A§=a+3d=2+3-4:14
A,=a+4d=2+4.4=18
A,=a+5d=2+54=22
Aj=a+6d=2+64=26

A,=a+7d=2+74=30

Let a be the first term and d the common difference of
A.P.
Giventhatnt, =mt_
n[a+ (n - 1)d] = m[a + (m& 1)d]
or (m-n)a=d[n(n-1)-m(m-1)]
or (m—n)a=d[(m-n)<(m?—n?)]
or (m —n)a=d(m-n)[1=(mytn)]
or a=d(l-m-n)=[1—(m +n)
or —a=dm+n-—1] (1)
Now  (m +m)" term
t.,=aF(m+n=-1)d=a-a=0 [from ()]
Let the three numbersin A.P.bea—-d,a,a+d
Given (a-d)+as(a+d)=270r3a=27 ..
and(a—d)*>+a*+(a+d)?=275
or a’+4d°-2ad+a®+a’+d?+2ad=275
or 3a?+2d®=275or 3(9)? + 2d* = 275
or 2d°=275-243=32 or d*=16 ..d=+4
If d = 4, the three number are 5, 9, 14
If di=— 4 the three numbers are 14, 9,5

[~ m=n]

a=9

a, b, careinA.P.

= a—-(a+b+c),b-(a+b+c),c—(a+b+c)are
inA.P.

= —(b+c),—-(a+c),—(a+b)areinA.P.

= b+c,c+a,a+tbareinAP.

given a, b, c are in A.P. Let d be common difference
Then b=a+d,c=a+2d

Now 2(b-c)=2(a+d-a-2d)=-2d,
a-c=a-(a+2d)=-2d
Hence 2(a—-b)=a-c=2(b-c)
(i) (a—c)?=(a—a—2d)?=4d?
4(b? — ac) = 4[(a + d)? — a(a + 2d)]
= 4[a® + 2ad + d? — a® — 2ad] = 4d?
Hence (a—c)?=4(b’>-ac)

21. Terms of given series are in A.P. Whose first term
=(a+b)?
and common difference = (a% + b%) — (a + b)*= —2ab
Now  sum of n terms of given series

s = g [2(a+b)? + (n— 1) (—2ab)]

= 2 2l(a® + b?) + 2ab A0 - 1)ab]
=n(a® + b? + nab@=n)

22. Given 1+ 3+5+7 + a. +tonterms =500
n
or 5[2(1)+(n—1) (2)] =500 or n? > 500

N 24500 Or N's—»,/500
But 4 is apositive integer

n> ,/500 0rn=>22.36
least\value of n = 23.

23. Let Sn =8+88+888+..... tonterms
=g[1+ 11 + 111 + ..... to n terms]

8
=§[9+99+999+ ..... + to n terms]

8 10" -1 8
5{10 10-1 | =g [10™~10-0n]

8

24, Let x=0.54 =0.545454 ....t0©

=0.54 + 0.0054 + 0.000054 + ..... to

54 54 54
= ——F+ — — +..... (0]
102~ 10* T 10° *

=54

102 1 54

— | =4 X —m = —

1— 1 100-1 99
102

54

25. Let first terms of infinite G.P. is a.
then a, ar,ar ar’....tow
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Soo - Sn a _ a(l— rn)
1-r  (1-r1)

_ ar"t _ar™t 1oy
- = =
—@-@-r) & g
1-r (1-r)

n n n
26, Y (3'-2)=3->2
r=1 r=1 r=1
=3 +32+ . +3N) (2P + 224+ .+ 2"

_33"-)
= 6"p -

2(2" -1)
(2-1)

3n+1 3
- _— _ 2n+l + 2
2

3n+1

_2n+1+£ _ 3n+1_2n+2+1
2 2 2

3 7

1 15
27. let S= —+—+—+—+ ...... tonterm

2 4 8 16

o2 o o

=(1+1+1+..... n times)

1 1 1 1
_|=—+—+—+—+....nterm
[2 4 8 16 j
n
11_(1j
2 2 1 2n+1 2n+1
=n-"/ 1\ =n-l+=—=z—+— &= <
(1_1j 2n 7
2

28. Letthe A.P.bea,a+d,a+2d,a+73d,....... a+2nd
sum of its odd terms
za+(a+2d)+(@+4d) +..to(n+1)terms

n+1
= [2a+ (Mt 141)2d]=(n+1) (a+nd)
sum of eventerms = (a+d) + (a+ 3d) + ...... ton
terms

- g [2(a+d) + (n—1) 2d] = n(a + nd)

sum of odd terms n+1
sum of eventerms n

29. Given a,b,careinA.P. .b-a=c-b

= common difference (Let d)
(c-b)y+(b-a)=2d or c—a=2d

andx,y, z are in G.P. % = — =r(common ratio of

z
y

GP)
Yy =XI,Z=yr=xr

Now Xb—c i yc—a . Za—b - Xb—c (Xr)c—a (XrZ)a—b
= (x)7 (xn)* (xr?)
- X—d+2d—d (r)Zd—Zd
=x°.x°
=1

30. Let a, b be the two numbers
Given A.M. betweenaandb =5

a+b
2
3is G.M. betweena and b
a, 3, b will be in G.P.
3?=ab =ab=9
Put value of b from (ii) into (i)

=5 —a+b=10 (i)

(1))
9 2
a+g=10 =sa’—-10a+9=0

.. a=19
When a=1,40=9
When a=9,b=1
Thus thesaumbers are 1 and 9 or 9 and 1

31. Wehave111d.....1 (91 digits)
= 10% +10% + ..... + 10 + 10' + 10°

10" -1
* 1107 -1

=(10*+ 1077+ 107+ ... + 1) (10°+ 10° + ... + 1)
Thus 111.... 1 (91 digits) is not a prime number

101 -1 _ (10°*-1)

10-1 10-1
10 -1 (107 -1
~107-1 (10-1

32. Lett =12n*-6n+5

n=1 n=1 n=1
n
12).n* _g Y n +5n
n=1 n=1

nin+1)(2n+1) _5 n(n+1) + 50

6 2
=2n(n+1)(2n+1)—-3n(n+ 1)+ 5n
=4n®+ 3n* + 4n.

=12

a
33. Let the three numbers in G.P. is T a, ar

a
Given T a.ar=216

= a’=216
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34.

35.

36.

37.

a==6

a a
Also ?.a+a.ar+ar.?=156

1 r>+r+1 13
or aZ[F+r+1j=156 or%zg

1
or 3rr-10r+3=0 :>r=3or§

1
If r= 5, then the number are 18, 6, 2

If r=3, thenthe number are 18, 6, 2

Given a*=b"W=cY =) (Let)
then a=Ab=N,c=N\

a, b, carein G.P,, then

b? = ac

RN

}\‘Zy — }\‘x+z

2y=x+z

Hence X, Y, zareinA.P.

Givena, b, ¢, d are in G.P.

For first three terms A.M. > G.M.
a+c

>b ()
b+d
For last three terms * >c (i)
) . a+b+c+d
add (i) + (ii), we get s >b+c
a+d>b+c
Here S , =140, S, = 320, to find S Now
10
140=S,,= ?[Za +(10-1)d]
or 140 =5(2a + 9d) or 2a _+ 9d = 28 (i)
16

and320=S, . = > [2a + (16 —1)d]
or 2a + 15d = 40 (1)

subtrating (ii) (i) W= 6d =12 .. d=2

Putd=2in (ijjwegeta=5

n
Now S = > [2x5+ (n—1) 2] =n?+4n
Let ais first term and d is common difference of A.P.
Then £¢=a+ (n-1)d ()
where n'is number of terms in A.P.
n 2S
n =—(a+/? .n= ——
andS 2( ) (i) oy
o 2S5
Putvalueofnin(i) /=a+ a+/ d
4o (-a  *-@°
or d="7"s 1) 25-(@a+0)
a+/

38.

39.

40.

41.

Let the four numberarea—-3d,a—d,a+d,a+ 3d
Given, (a—-3d)+(a—-d)+(a+d)+(a+3d)=24
or 4da=24 ;.a=6
and(a—3d) (a—-d)(a+d)(a+3d)=
or (a®2-9d? (a®?-d?) =945

or (36-—19d? (36 —d? =945

945

or d*—40d*+ 144 =105
or d*-40d*+39=0
or d*-d*-39d*+9=0
or (d*-1)(d*-39)=0
Since number are integers
d?= 39
d*>=1 Ld=x1

Hence Four integers are 3, 5, 7, 9,019, 715, 3

Let the last three numbers in A.P-bewa, o + 6,70 + 12
and the first number be a.

Hence the four numbersiare a, &, oo + 6, o + 12
Given a=(a+12) - (i)

anda, o, o+ 6 aredn GP.. o =a(a + 6)
or a?=(a+12)(e+6)[-ha=oa+12]
or 18ua=-72 La==-4

From (i) a=> 4+ 12=8

Hence the four numbrs are 8, —4, 2 and 8

s -1 )= "2

S, - %[2(2) +(n-1) @)= n(n2+ Yo
n(n+1) +1)

S, = [2(3) +(n-1)(3)] =

S, = 2[2P+ (n-1)P] = wp

NowS, +S,+S,+ ... +S,

= n(n2+1) [1+2+3+..toPterms]

_ n(n+1) P(P+1) _ _( +1) (P +1)

2 2

Let the three digits be a, ar and ar?
Given a+ar® =2ar+1
or a(r*-2r+l)ora(r-1>=1
2
Also according to question, a + ar = 3 (ar + ar?)

Or 3a(l+r)=2ar(1+nor(1+r)(3-2r=0

r= 3 1
=5
i . .
When r=-1,a= 2 which is not possible, for a is
an integer

3 ,_ 49
Hence a=4,ar=4.o =6,ar= -~ =9

required number is 469
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42,

43.

44,

45,

Let S=3+5+9+15+23 ...... +to+t ()

Again S= +3+5+ 9+15...+. ..+t  +t .. (i)

Subtract (ii) from (i)
0=3+[2+4+6+8+...to(n—1)terms] -t

or tn=3+n7_1[2><2+(n—2)-2]
=3+(n-1)n=n>-n+3
t,, = (30)>~ 30+ 3 =873
b+c
2

g, and g, are two G.M. between b and ¢
b,9,,9,,careinGP. g, =br,g,=br’ c=br

Given a=A.M. betweenb andc =

r is common ratio of G.P.
gs +05 = () + (br)® =01+ 1%

=p3 ¢ [l+£j [ r3 =E}
b b b

b+c
=bzc[ b jzbc(b+c)=bc(2a)

{ b+c
‘rC=
2

Thus g3 +g3 = 2abc

where

Now

} = 2abc

Since A.M. > G.M.

y+z
2

>.\yz ..(0)

Z+X

X;yz\/ﬁ (i)
Multiplying (i), (ii) and (iii)gwe get
(x+y)(y +2)(z+X)

8
or (1-x)(1-yu@d—2)=8xyz (- x+y+z=1)

Taking A.M./and G.M. of number

...(ii)

> 8xyz

AN A A’ A" A A A t
2'2'3'3 322 e
A.M. >GM.
17
23+3.g+2% 322332
- =1l2)13) 2
17
E S a2b302 i azbscz
or™ 2 =21 223822 Of 57 = 5433
310.24
or a’h’c’< -7
310.24
Greatest value of a? b® c? = -7

46.

47.

48.

49,

Let the numberbea—-d,a,a+d,a+ 2d
where a,del,d>0

Given (a—d)>+a’+ (a+d)?=(a+ 2d)
or 2d°-2d+ (3a’-a)=0

_ 2+444-4(2)3a% - a)

d
22
(11 V1+ 2a—6a2)
or d=
2
Since, dis positive integer
1+2a-6a’>0
or a2- 2 1. 0
3 6
L 1=VT (17
or 6 5 <0
o 17 V7 1+ J7
6 6
since aisintegera=_0

1
then dzg[lil]zlorOSinced>0

=1
Hence, then numbers are -1, 0, 1, 2
Let,S¢=1+5+11+19+........ t o+t ()]
andS = +1+5+11+..... to,+t  +t (i)

Subtracting (ii) from (i), we get
0=1+[4+6+8+..... to (n-1) terms] —t_
or t =1+[4+6+8+...t0(n-1)terms]
(n-1
=1+ — [24+(n-1-1)2]
=1+(h=1)(n+2)
=n*+n-1
LS =Xt =¥(+n-1)= Xn*+ ¥n- X1
nn+1)(2n+1) n+(n+1)
+ -n
6 2
_ n(n®+3n-1)
3
Let r terms be identical
Now sequence of identical terms is 6, 12, 18
ltsrthterms =6+ (r—1) 6 = 6r
100 th term of the sequence 2,4,6, 8 ............
=2+ (100-1) (2) = 200
and 80 th term of the sequence 3, 6, 9,
=3+ (80-1)(3)=240
Since, last term i.e. r th term of the sequence of
identical terms cannot be greater than 200

200 1
6r§2000rr§T orrs33§

r=33 Hence 33 terms are identical

Let Abe the first term and D is common difference of
anA.P.
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50.

51.

A - ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264

Given L=a = A+(p-1)D=a ..()
tq=b = A+(q-1)D=b ..(i)
Subtracting (i) — (i), we get (p—q)D=a—-b
a-b

~p-q
Adding (i) and (i) we get 2A+(p+gq—-2)D=a+b
2A+(p+gq-1)D=a+b+D

2A+(p+g-1)D=a+b+ [from value of D]

Now S,

_P*q {a +b+ 2= b}
2 p—-q
Let the First installment be a and common difference
of A.P. be d.

= P2 A+ @@+ q-1)

40
Given 3600 = sum of 40 terms = > [2a+(40-1)d]

or 3600=20(2a+39d) or 2a+39d=180...(i)
After 30 installments one third of the debt is unpaid

0
Hence = 1200 is unpaid and 2400 is paid

30
Now 2400 = =~ (2a + (30 - 1)d) or 160 = 2a + 29d

(i)
Substracting (ii) from (i), we get 20 = 10d Ld=2
From (i), 180 = 2a + 39.2 or 2a = 180 — 78 2102
a=>51
Now value of the 8th installments =a + (8 — 1)d
=51+7.2=Rs. 65
=51+ 7.2 = Rs465

Sum of latter half of 2nterms“= S

2n n
= ?[Za +(2n-1)d] - Y [2a #(n —2)d]
Where a is the first term and d the common difference

of A.P.

=S

2n n

- g [4a + 220 — 1)d=2a — (n — 1)d]
n n
= §[2a+(4n—2—n+1)]:§ [2a+ (3n—-1) d]

3an 1
. ? [2a+ (3n-1)d] = gssn

Bl Wk

sum of the first 3n terms

EXERCISE # 1
PART - |

Section (A) :
A-l. 2,5,8,.... A-2. 612 A3 11
A-4. 128,771 A-5. 19668 A-6. 160
A-7. 4,9, 14
Section (B) :
B-1. 128 B-2. 2,6, 18
B-4. 6,-3,3/2,......
Section (C) :
c1 = G () 4- =0 Gy 2

11 2 3
C-3. n.2n+2_2nhy 2
Section (D) :
p-i@s-4b=8 D3 ——

' 201
Section/E) :
E-l. > ()2n*2-3n-4 (i) % (10" +1 —9n — 10)
1 1

B2 0 15~ 4enin@ns)

(i) % (n+1)(n+2)(n+3)(2n+3)
Section (F) :
F1. 3,7,1lor12, 7,2 Fo. 347

p-q

F-3. (i) % nin+1)(2n+7)

(ii) % (31 + 1) — 20+

PART - I

Section (A) :
A1. (D) A2. (D) A3 (C)
A4, (C) A5 (B) A6 (A
A7. (D) A8 (B) A9 (D)
A-10*. (BD) A-11* (AB)
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Section (B) : PART - lI

B-1. (B B2 (B) B3 (D) 1. (A)2. (A)3. (A)4. (C)5. (D)6. (D)
B-4. () B5. (D) B6 (C)

B-7. (C) B-8. (AC) B-9* (BC)

7. (C)8. (C)9. (A) 10. (A) 11. (C) 12. (A)

Section (C) 13. (BC) 14. (ABCD)
c1. (D) C2 (C) C3. (A PART - Ill
Section (D) : L Ao@E B0 ©-@ O
D-1. (B) D-2*. (ABC) D-3. (A)

2. >0, B0 © -6 dDysp
D-4. (A
Section (E) : PART - IV
E-1*. (ABCD) 1. (A)2. (A)3. (D)4.4(A)5. NB)Y6., (D)

Section (F) : a)m#s

F-1. (C) F-2. (C) F3. (C

e ® PART - |
PART - 1l 1. (A)3 (©4. (C)5. 7
L. ® 2. (A 3 O 4 A 6. #Mminimum natural numbern,=5 7. (B) 8. (D)
> (B ) ®101(©) 11 (8 12. (B) 13. (©) 14. (©)
EXERCISE # 2 & 1'15*(CD) 16.3 17.0
PART - |

18. 3 or 9, both 3 and 9 (The common difference of the
1. () 2n-2(2n+20-1-1) (i) (n — 1)3 + n3 arithmatic progression can be either 0 or 6, and
accordingly the second term can be either 3, or 9 ;

on thus the answers 3, or 9, or both 3 and 9 are

4 o5 5 g.?, g 6.42 R%4 R? acceptable.)
19. 8 20. (D)
7. A=3;B=8
PART -1
11. () (U/5)n(n+ 1) (n+2) (A +3)(n+ 4)
i N0+ L W2 W3 W4 @5 36 @

4n+23) 7. (48 (1) 9 (4) 10.(2) 1L (3)
PN i U .

54 2(n>+n+1 * 2

13. (3+6+ 12 +...... ); (2/3+25/3+625/6 +...... ) G.P.

25 79 83 j
—_— t—F—F i | AP

(2+5+8+ ... );[2 6 6

n 1
14. G = [ (A HO™
K=1
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I rdvanced Level Problems [N

PART - | : OBJECTIVE QUESTIONS

Single choice type

1. Let {a } and {b_} are two sequences given by a_= ()" + (y)!?" andb_= (x> - (y)?" forall pleN.
The value of a,a.a......... a, isequal to
X+y X-y Xy
() x—y (8) b, © (D)
2. If12+22+ 32+ ....... + 20032 = (2003) (4007) (334) and
(1) (2003) + (2) (2002) + (3) (2001) + ..... + (2003) (1) = (2003) (334) (x)., thensyequals
(A) 2005 (B) 2004 (C) 2003 (D) 2001
3. If x >0, and log, x + log, (&) +log, (i/;) +log, (%/;) +log, (1{’/;) + A = 4)then x equals to
(A) 2 (B)3 (C) 4 (D) 5
n 1 n 1
t = — — i
4. If ; r 12 n(n + 1) (n + 2), then the value of ; r is
A 2n 5 n c 4an D 3n
) n+1 ®) (n+1) (C) n+1 (®) n+1
r
5. If a, b, carein A.P., p, q, r are in H.P_andap,bq,crare in G.P., then % + E is equal to
A a + < B a ¢ C E + q D E a
A S+ 3 ® s 2 © 5+ ()i
6. The common difference®d’ ofithe A, in which T, =9 and T,T,T, is least, is
A 38 B X C 33 D f th
()2 ()4 ()20 (D) none of these
.16 : : :
7. The H.M. betweentwoynumbers is 5 their A.M. is A and G.M. is G. If 2A + G2 = 26, then the numbers
are
(A) 6,8 (B) 4, 8 (© 2,8 (D) 1,8
8. If1,2,3...arefirstterms; 1, 3,5 .... are common differences and S, S,, S; .... are sums of n terms of
givenp AP's;then S, +S, + S;+ ... + S is equal to
np(np +1) n(np +1) np(p +1) np(np -1)
(A) =, (B) =, (© =, (D) =,
9. If a and b are pt" and g™ terms of an AP, then the sum of its (p + q) terms is
(A)w{a—b+a+b} (B)& {a+b+a_b}
2 p-q 2 p-q
P=0 la+b+ a+b}
(©) > { D+ (D) none of these
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n 0
1 2 1
10. IfS, = t, =—n(2n° +9n+13), then equals
A) 1l B) 2 C 3 D z
») (®) © ®) 5
11. The sum of those integers from 1 to 100 which are not divisible by 3 or 5 is
(A) 2489 (B) 4735 (C) 2317 (D) 2632
12. If a, b, carein GP,a—b,c—a, b—careinHP, then the value of a + 4b + c is
(A) 12 (B) O ©on (D) 2
More than one choice type
: 1
13. The value of is
;\/aﬂx +\/a+(r—1)x
__n __n_ Ja+nx “a Va +a+nx
) Ja ++a+nx (B) Ja —+a+nx (©) X (D) X
14. Leta, x, bbeinA.P;a,y, bbein G.Pand a, z, b bein HeP. Ifaxx =y + 2 and a = 5z, then
(A) y2=xz B)x>y>z (C)a=9/b=1 (D)a=1/4,b=9/4
15. If1, Iogyx, log,y, -15 log, z are in A.P., then
(A) z3=x (B) X = y_l (C) z 3= y (D) X = y—l =73

PART - Il : SUBYECTIVE QUESTIONS

1. In an A.P. of which ‘a’ is the Ist tefm, if the sum of the Ist'p' terms is equal to zero, show that the sum of
. +
the next 'q'terms |S—M.
p —1
2. The number.of termsin an A.P. is even ; the sum of the odd terms is 24, sum of the even terms is 30, and

the last term-exceeds the first by 10%; find the number of terms.

3. A man arranges'to pay off a debt of Rs. 3600 by 40 annual installments which form an arithmetic series.
When 30 ofithe'installments are paid he dies leaving a third of the debt unpaid. Find the value of the first
installment.

4, If the p™, g™ and r" terms of an A.P. are a, b, c respectively, show that

(-na+(r-p)b+(p-qg)c=0.

54 The sum of first p-terms of an A.P. is g and the sum of first q termsis p, find the sum of first (p + q) terms.

6. If b is the harmonic mean between a and c, then prove that

I
Q|

+
O |k

b-a b-c
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7. The value of x + y + zis 15 if a, x, y, z, b are in AP while the value of (1/x) + (1/y) + (1/z) is 5/3 if
a, X, Y, z,bareinHP. Find a and b.

4 3".5"

8. Find the value of S = ngl (5" —3")(5™ — 3™ and hence S_.
9. If nis aroot of the equation x2(1—ac) — x (a2+c?) — (1+ac) = 0 and if n HM’s are inserted betweend@ and

¢, show that the difference between the first and the last mean is equal to ac(a - c).

10. Circles are inscribed in the acute angle a so that every neighbouring circles touch each other. If the
radius of the first circle is R, then find the sum of the radii of the first n circles in termsiof' R'and, ..
11. Let a, b, ¢ be positive real numbers, then prove that —

a b C
+ +
b+c c+a a+b

() > %

2 2 2 9
+ + >
a+b b+c c+a a+b+c

(ii)

a?+b?> b?+c? a’+c?

N
(i a+b ¥ b+c ¥ a+c zatbre
: 1 1 1 3
™) R@b+c) T biarc) T Farb) - 2 TARCEE

12. Let A, G, H be A.M., G.M. and H.M. of shree ‘positive real numbers a, b, c respectively such that
G2 = AH, then prove that a, b, c are terms of a GP.

@ OF PART-I

1. ©c) 2 A 3. C) 4 (C) 5. (A) 6. © 7. (€)
8. @a) o B 1. (A 11. (D) 12. (B) 13. (AC) 14.  (ABC)
15.  (ABCD)
5 PART - Il
. 1 1
2. 8 terms. Series 15, 3, 45, ..... 3. Rs. 51 5. —(p+0q)
R(1-sin% ine)"
7. a=1,b=90rb=1,a=9 8. 3 10. ( _sz) (1”!”2} ~1
4 2sing 1-sing
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