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SINGLE OPTION CORRECT

1.

10.

If the sum of first n terms of an A.P. is cn(n - 1), where c # 0, then sum of the squares of these terms is

c’n?

(A) ¢2n?(n+1)° (B) %czn(n—l)(Zn -1)  (© %czn(n +1)(2n+1) (D) (n+1)°

IfsS =1+ 1 e S + i , then the least integral value of n such that 2-S, < L is
2 2" 100
(A)7 (B) 9 ©)8 (D)6
IfT, = (n2 +1)~ nNand S, =Ti+Ta+Ts+........ + Th. Let Tp_2 are relatively prime natural numbers,

then the value of (b - a) is

(A)8 (B) 9 (C) 10 (D)11
n n p m
If Z - Z Z Zl =80, then possible value of n can be -
r=1 p=lm=1r=1

(A)3 (B) 4 ©)5 (D)6

£ 2
The value of 23k+—3k:1 is equal to

= (K +k)
(A)1/8 (B) 1/4 ©1/2 (D)1
If n arithmetic means A1, A, ...... , A, are inserted between 50 and 100 and n harmonic means Hi, Hp,
Hs,...., Hn are inserted between the same two numbers, then A>H, -1 is equal to
(A) 5000 (B) 10000/n (C) 10000 (D) 250/n
Let a, =g and a, =a%_, -2 for k > 1, then the value of H[l— ij is-

k=0\ 8

(A)1/5 (B) 2/5 ) 3/7 (D)4/7

- n
The value of Y ————— isequal to

; 1+n? (n2 -~ 2) E
(A)5/4 (B) 1 (©)5/16 (D) Ya
If p times the pth term of an A.P. is equal to q times the gqth term of an A.P., then (p + q)th term is?
(A)0 (B) 1 (©)2 (D)3
The geometric series a + ar + ar2 + ar®+........ o has sum 7 and the terms involving odd powers of r has
sum '3', then the value of (a2 - r?) is -
(A)5/4 (B) 5/2 (C)25/4 (D)5
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11. Consider a sequence whose sum of first n-terms is given by S, = 4n2 + 6n, n € N, then Tis of this
sequence is —
(A)118 (B) 120 (C) 122 (D) 86
12. Let an be a sequence such that a; =5 and an+1 = an + (n - 2) for all n € N, then as; is
(A) 1165 (B) 1170 (C) 1175 (D) 1180
2 13t 5. 16 h 4 hi3
13. If b > 0, then minimum value of 1+b7+b"+b +:5b +b7+b +b is equal to-
(A) 8%8 (B) 7 (C) 64 (D)15
2
14. If G, & G, are two geometric means &A is A.M inserted between two numbers, then value of =+ + =%
2
A
(A) > (B) A (C) 2A (D) 3A
15. If S=1+1+1+i+ ..... oo, then s=1+1+i+i+ ..... o is equal to:
4 9 16 9 25 49
S 3S 1 1
A) — B) — C) S-= D) S-—
OF: ® © 5, D) s-
11
16. Letai, ap, a3, as,...., a11 be a geometric sequence. If H a, =6, then the value of (asasay) is equal to:
k=1
(A) 61 (B) 25" (C) 216" (D) 343"
1 1Y 1y 1
17. The sum of the series, 1+ 2-(1+—j+3-(1+—j + 4-(1+—j +.....cowhere|l+ o <1, is:
n n n
1Y
(A)n2 (B) n(n +1) ©) n(1+—j (D) (n+1)(n+2)
n
18. Let Fo =0, F1 =1 and F, = Fu-1 + Fu-2 (n 2 2), then the value of the sum Zg—g is:
n=1
(A)3/5 (B) 1/3 ©)2/3 (D)7/9
19. The co-efficient of x15 in the product (1 - x)(1 - 2x)(1 - 22x)(1 - 23x)....... (1 - 215x) is equal to
(A) 2105 _ 121 (B) 2121 - 2105 (C) 2120 — D104 (D) 2104 — 2120
100 100
20. Let a, be the nth term of an A.P. If ZaZr =o and ZaZ,_l =B, then the common difference of the A.P. is
r=1 r=1
o-p a-f
A)a- B) —— C)p- D) —
(A)a-p B) < (©B-a O <
21. Suppose a, b, c are in A.P. and a2, b2 c2arein G.P.Ifa<b<cand a+b + c=3/2, then value of a is
1 1 1 1 1 1
A) — B) — C) ———= D) --—
™ 55 ® 55 ©3 5 057
0 n
22. Let S, = Z#I, then Zk-Sk equal:
i (k+1) kL
n(n+1 n(n-1 n(n+2 n(n+3
PR o 10D o 102 LS

)

2

1

is
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Xyz ) .
23.Ifx,v,z>0and x + v + z=1 then is necessaril
g g (T-x)(-y)(-2) g
(A)=8 (B)<1/8 O1 (D) None of these
24. The sum of the series 1+ 3x+ 6x2+10x3+.......c0 will be (where |x|<1)
1 1 1 1
A) —3 (B) — ©) —= D) —=
1-x) 1-x @+x) 1-x)
25. The number of common terms to the two sequences 17, 21, 25,....... ,417 & 16, 21, 26,...... , 466 is
(A)21 (B) 19 (C) 20 (D) 91
1 1 1 1 n* 1 1 1 1
26. I¥'s given that —+ —+ —+— +....... w=—/ Then —+—+—+—+....... is equal to
g 14 24 34 44 90 14 34 54 74 © q
4 4 4
(A) 3_6 (B) % Q) 828 (D) none of these
n 2r+1
27. 1f S, = ————— | then Sy is equal to
" ;(r4+2r3+r2j 015 eq
220 420 439 440
A) — B) — C) — D) —
( )221 ()441 ()221 ( )441

28. If 1, g, y are in harmonic progression (X,y # 0) , then the number of integral ordered pair (x,y) is

(A)8 (B) 3 (©) 4 (D)5
n
29.1f > ' =1 © | WhereabceN,a<b &bis a prime number then the
~1357.....2r+1) bl 1.35...(2n+1)
value of (a+ b + ¢) is
(A1 (B) 2 ©)3 (D)4
30. Leta, b, carein AP & [a],|b],|c| <1 ifx=1+a+a’ +..tooo,y=1+b+b* +......... 0, Z=1+C+C% + ... ©,

thenx, y, zare in

(A) AP (B) GP (C) HP (D) None

31. If a, b, ¢, d, e be 5 numbers such thata, b, carein AP, b, ¢, d are in GP, ¢, d, e are in HP. Then a, ¢, e are
in
(A) AP (B) GP (C) HP (D) None

32. The first term of an infinitely decreasing GP is unity and its sum is S. The sum of the squares of the
terms of the progression is
S s’ S

25-1 ®) 5571 © 3% 0 s

(A)

33. Consider an AP a,,a,,3;..... such that a; +a; +a3 =11anda, +a, =—2, then the value of a, +a5 +a, is
(A)-8 (B)5 Q7 (D)9

34. The harmonic mean of two numbers is 4. Their arithmetic mean A and the geometric mean G satisfy
the relation 2A + G2 = 27, then the numbers are

(A)3 &6 (B)2and 9 (©)9and 4 (D)6 and 4
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k=1
value of by is
(A)2-2 (B) 1+12 (C)2+\2 (D)4 +12

36. Let1,4,7, ....... and 9, 16, 23, ..... be two arithmetic progressions. The set S is the union of the first 2019
terms of each sequence. How many distinct numbers are in S?
(A) 3650 (B) 3750 (C) 3800 (D) 3850

37. Given the progression10"**,10%™,10%**,10*™,.....,10""* . The least positive integer n such that the product
of the first n terms of the progression exceeds 100,000 is

(A)8 (B) 9 (C) 10 (D) 11

38. Suppose that {an} is an arithmetic sequence with a; + a> + a3 + .....+ a0 = 100 and aio1+aioz+.. + azo =200.
What is the value of a2 - a1 ?

(A)0.0001 (B) 0.001 (©) 0.01 (D)1
39. The first four terms in an arithmetic sequence are x +y, x - y, xy and X in the order. What is fifth term?
y

15 6 123
Y (B) —-— ©0 (D) 20

5
40. 150 worker were engaged to finish a piece of work in a certain number of days. Four workers stopped
working on the second day, four more workers stopped working on the third day and so on. It took 8
more days to finish the work, then the number of days in which the work was completed is

(A) 29 days (B) 24 days (C) 25 days (D) none of these
41. Let E = x2017 + y2017 + 72017 - 2017 xyz (where X, y, z 2 0) then the least value of E is -

(A)0 (B) - 2014 (C) - 2017 (D) 2017

(A)

42. If a1, @y, ..... an are positive real numbers whose product is a fixed number ¢, then the minimum value of
aitax+t...an.1t2anis -

(A) n(2c)"" (B) (n+1)c" (C) 2nc¥" (D) (n+1)(2¢c)”"
43 The number 111 .....11isa
) 91 times
— 5_
(A) Prime number (B) multiple of 7 (C) Divisible by 1"; - (D) Divisible by =—
. .5 55 555 5555 .
44. Sum of the series: — + w3 Ty TamE T up to « is
(A) 65/36 (B) 36/65 (C) 55/36 (D) none of these
MULTIPLE OPTIONS CORRECT
1. Let X, Xy, , X400, are in harmonic progression and X;X, + X,Xz +....... + X4000 X400, =10 and
i+ ! =50, then-
X2 X4000
4001 1 4001 1
(A) > —=100025 (B) > —=100000 Q) L 1l g (D) SR Ty
1 X =1 X Xgp01 X1 X0 %1
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n 31(2r-3
LetS, = M, then

= r(r-1
(A)Ss is divisible by 4 (B) So is divisible by 21
(C) 10 S + 3 = 310 (D) 7(S7 + 3), 10(S10 + 3), 13(S1s+ 3) are in G.P.

4n k(k+1)
Let S, =Y (-1) 2 k*.Then S, can take value(s):

k=L
(A) 1056 (B) 1088 (C) 1120 (D) 1332

If 9th, 13th and 15th terms of an arithmetical progression are the first three terms of a geometric series
whose sum of infinite terms is 80, then which of the following hold(s) good?

(A) Sum of the first 16 terms of the geometric progression is 860.
(B) First term of the arithmetic progression is 80.
(C) First term of the geometric progression is 40.
(D) If d is the common difference of arithmetic progression and r is the common ratio of geometric
. 5
progression thendr = 5

Let aj, ay, a3, a4 & as be such that ai, a» & asz are in AP, ap, az & as are in GP & a3, a4 & as are in HP, then a3,
as & asare not in

(A) GP (B) AP (C) HP (D) AGP
If a, b, ¢, d are four distinct positive real numbers in harmonic progression. Then
(A)a+td>b+d (B) ad > bc
Q) a+iz2 (D) If a+br+c = 6, then a’bc?|_ =108

a max
If 7,1, g T,o0 are in AP, then

T+ T
(A) % =Ty (B) Tis+ Tpg =Tig +Tps
Q) T +T, +.+ Ty =k(T3 + Ty, ) k<50 (D) 63th term from last = T,
ConsiderS_ =1+1+i2+i3+ ........ oo, then
X X5 X

(A) S, =XL1 v [x|<1 (B) S, = Not Define, if x =1
(SR =g,ifx=3 (D) S, >0V xe(—0,-1)U,x)

If 2x, X +8, 3x +1 are first three term of an A.P. then which of the following statement is/are correct

(A)x=5 (B) T, =28 (C) Sp=235 (D) common diff. =3
Ratio of sum of n terms of two distinct AP is . +i then

(A) Ratio of their 6t term = 39/16 (B) Ratio of their 1st term = 4

(C) Ratio of their 5th term = 2 (D) None of these
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12.

13.

14.

15.

16.

17.

If three positive unequal numbers a, b, c are in HP then

(A)a+c>2b (B) a2+ c2>2b2 (C) a2+ c2>2ac (D)az+ c2<b?

For the AP given by a,,a,,as,........ A, A ygreeens the equations satisfied are

(A) a,+2a,+a;=0 (B) a, —2a, +a, =0

(C) a,+3a,—-3a;—a,=0 (D) a, —4a, +6a; —4a, +a; =0

Consider an infinite geometric series first term ‘a” and common ratio ‘r’. If the sum is 4 and the second

. 3
term is 7 then

3 1 1
A) a=3 B) a=— Qr== D)r==
A) B)a= © r=1 D) r=7
If a, b, c are in HP, then
(a)2-2-b B 22 sreinbp
c b-c b+c c+a a+b
© a b ° _arein AP (D) g=l+1

b+c'c+a a+b b a c

The sum of the first three consecutive terms of an AP 9, and the sum of their squares is 35. Then the
sum to n terms of the series is

(A) n(n+1) (B) n® (C) n(4-n) (D) n(6-n)

The consecutive digits of a three digit number are in G.P. If the middle digit be increased by 2, then
they form an A.P. If 792 is subtracted from this, then we get the number constituting of same three
digits but in reverse order. Then number is divisible by

(A)7 (B) 49 (C) 19 (D) 15

i i (n 3m e 3n ) =g (where p, q are co-prime) then:
m=1n=1

(A)p+tq=41 B)p<q (C) p is a perfect square (D) q is a perfect square

18. Given four positive numbers in A.P. If 5, 6, 9 and 15 are added respectively to these numbers, we get a
G.P. then which of the following holds?
(A) The common ratio of G.P.is 3/2 (B) Common ratio of G.P.is 2/3
(C) First term of G.P.is 8 (D) Common difference of the A.P. is 3
INTEGER TYPE
1. If the sum of first n terms of an AP (having positive terms) is given by S, =(1+2T, )(1-T, ) where Tnis
Sy .
the nth term of series then T, a, b € N) Find the value of (a + b)
2. Suppose that all terms of an A.P. are natural numbers. If the ratio of the sum of first seven terms to the

sum of first eleven terms is 6:11 and the seventh term lies in between 130 and 140, then the common
difference of A.P. is:
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3. Letai ay as, ....... , ai1 be real numbers satisfying ai = 15, 27 - 2a, > 0 and ax = 2 ax1 - ax-2 for k =3,

2. .2 .2 2
a, +a,” +ady +....... +a a, +ad, +a, +....... +a
12 il 1 -90, then the value of +—2 ;’_1 11

4,...... 11. If is equal to

2
4. If a,b,c are in AP then value of (612——C)) will be (a#b#c)
—ac

5. Let X be the set consisting of the first 2018 terms of the arithmetic progression 1, 6, 11,...... and Y be the
set consisting of the first 2018 terms of the arithmetic progression 9, 16, 23,..... Then, the number of
elements intheset XUYis

6. The sum of first three consecutive terms of a decreasing GP is 19 & their product is 216. If the sum of
infinite number of terms of the GP is K then K is equal to
7. If a, band c are three distinct positive real numbers, then the minimum integral value of the expression

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

is equal to

9. Let A, Ay As, ..., As are fifty one arithmetic means inserted between the numbers a and b. If value of
b+A; A +a
b-A; A -a

is M, then remainder when M is divided by 10 is

10. Find the sum of infinity decreasing GP, the sum of whose first three terms is equal to 7 and the product
of those terms is 8.

11. Let a;,a,,85.....8;y bein AP & h,,h,,h,....hybein HP.If a, =h, =2, a,, =h,; =3, then find the value of
a,h,.

p
12. Letay, az, a3, ...... , aio0 be an arithmetic progression with a; = 3 and Sp = Zai, 1<p<100. For any integer
i=1

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

50
13. Let <an,> be an arithmetic sequence such that Za siig =50, then
i—1

50 24

(1) 7 agy

-1

is equal to

SUBJECTIVE PROBLEMS

1. Let {an} be a sequence such that a; =4 and sum of first n terms is S, and Sp+1 -3 Sn-2n-4=0Vn €N,
Find an.

2. For an Integer n > 3, Let S, denotes the sum of the products of the integers from 1 to n taken three at a
time. (For example S; = 1x2x3 = 6, Sy = 1x2x3 + 1x2x4 + 1x3x4 + 2x3x4 = 50 and so on.) Then the value of

of Sw=___ . Hence prove by Induction that S, = %nz (n +1)2 (n2 -3n+ 2) :
3. Find the sum of the following series
(i) T+2x+3x2+4x3+........... upto n terms (i) 1+3+7+15+31+........... upto n terms
()1 +5+11+19+29+........... upto n terms (iv)1.2+23x+34x2+45x3+ ........ o (|x]|<1)
(V) In+2.(n-1)+3.(n-2)+......... +n.l (vi)5+7+11+17 + 25+ ..... upto n terms
4. If x, y, z are positive real numbers, such that x + y + z = a, then prove that L + 1 + 1 > g .
Xy z

Private Circular: Office No 7/1+ floor, Axis Vertiga, Near DPS Mohammadwadi Pune Contact : 91 — 8484948623 7 |Page



mailto:info@mathsarc.com

/) MATHSARC EDUCATION, IIT JEE MAINS / ADVANCED )
A learning place to fulfill your dreams of success!

e
Mathsare Educati

4

5. Prove the following inequalities
(i) (@+b+c)(ab+bc+ca)> 9abc, wherea>0,b>0,c>0.

(ii) fa+b+c=1then baC+abc+acbZg,wherea>0,b>0,c>0.
+ + +

.o a a a, . a A
(iii) L+ 2+ 2+ +-0L420 50 wherea;>0fori=1,2,3,....,n
a, a, a, a, a

(iv)if aiazas....an =1 then (1+a1) (1+az) (1+as)... (1+an) =20, wherea; >0fori=1,2,3,...... ,n
(v) 2">1+ny2"* ' n>1 &neN.

(Vi)a—?+b—§+c—2>1+1+l,wherea>0,b>0,c>0.
¢ a b a b c

(vii)If a>0, b >0, c> 0 find the Minimum value of (a + b + C)(i + % + %)

8 h8 ., 8
(Viii)%21+1+lwherea>0,b>0,c>0
a’b’c a b c

(ix)if a, b, c represents sides of a triangle then prove that: ab+bc+ca<a®+b® +c? <2(ab+bc+ca).

x) Ifo<a,b,C<1anda+b+c=2thenprovethat( a Jx[ b jx( ¢ jzs
l1-a 1-b l-c

(xi) For positive numbers a, b, ¢ such that §+ % + % =1. Find minimum value of (a-1)(b-1) (c- 1) Ans:8

Find the greatest value of x?y*if 2x + 3y =7 and x>0, y 2 0.
If a+ b+ c =18, find the maximum value of a2b3c* wherea>0,b>0,c > 0.

If x1, X2, X3, «eun.. , Xn are in H.P. then prove that xi1x2 + x2x3 + XaXa4 + ....... + Xn1 Xn = (0 - 1)X1Xn

o *®» N

Calculate the following

Q) i(xwir)z (ii) ﬁe[;] (iii)i(ﬁj i) 3 3 j

r=1 r=1 r=1 0<i <j<n

10. If Z (k? + 3k +3)(k +1)!= (2007)(2007)!- 4 then the value of n must be

k=1

11. If nine A.M.'s & nine H.M’s are inserted between 2 & 3. Then prove that Ai+%=5 where
i=1,2,....9 & A;, H; are ith AM & HM respectively.

12. Find the sum of the following series

360

S . 1
® §(r+1)! () ;(k k+1+(k+1)«/EJ

=

100 ) ' . 9999 1
(111);(k +l) k! ( )E(Jﬁ+m)(%+4/—n+l)
(v) ZQILZ (vi) nZ_isin(rx)cos((n—r)x)

o r’+(9-r) pary
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(Vi) —x=+—x| = | +—x| = | +....+ tonterms
1.2 2 23 \2 3-4 \2

(viii) ) n“e” (ix)
n=1 n=0 2” + 21947
o 00 1 . 0 2I’
x) D= (xi) z - wherea>1
n—2r=2l r! r=0 a2 +1
13. The first term of an A.P. is 5, the last is 45, and the sum 400. Find the number of terms and common
difference.
14. IfS1, Sy, S5, Sy, ....... , Sp are the sums of n terms of “p” arithmetic series whose first terms are 1, 2, 3, 4,.....
and whose common difference are1, 3,5, 7,...... ; prove that S1+ S+ Sz+ Sut ... +Sp, = n—zp(np + l)

15. Let f(n)=1x3x5x7x...x(2n-1). Find the remainder when £(1) + £(2) + £(3) + .....+£(2016) is divided by
100.

n n
16. 1f > 1(r)=n(2n?+9n +13), then find the sum Y ,/I(r) .
r=1 r=1
55 419 . .
17. Prove that 0.423= 390 Using infinite series.

18. Find the sum S:(x+y)+(x2 jtxy+y3)+(x3+x2y+xy2 +y3)+....+tonterms.

19. If n A.M’s are inserted between 20 & 80 such that first mean : last mean =1 : 3 find the common
difference of the corresponding AP.

MATRIXMATCH

1. Match the following

COULUMN -1 COULUMN -1I
A |Ifa,b,c d, earein HP then ab bC;Cd +de is equal to P 1

Let T, be the rth term of an HP & If T, =3 &T, =2then T,

B ] Q 2
is equal to
C Letai, a, as, ...... ,a10 be in AP & hi, hy, hs,.....h1o be in HP R 3
& if a1 =h; =1 & aip = hio =2, then ash7 is equal to
Let H,H,, H;,,......... ,H,, are twelve harmonic mean
b between 3 & 6, then 1 + i+ i+ ......... + = is equal to 5 4
1 Hy H, 12
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2. Match the following

COULUMN -1 COULUMN - 11

A | Tf 24.2Y2.2Y4 .28 .. .0 > 2% then greatest integral value of x is P 8

Ifa, b, c € {0, 1, 2, 3} such that a # b # ¢ then maximum value of

|]a—b|+|b—c|+|c—alis

If a2 + 4b2 + c2 - 2a - 4b - 4c + 6 = 0 then the value of abc is, (where a, b,

C ceR) R 1
D | If x2 - 2x - k = 0 possess integral roots then k may be S 6
PARAGRAPH

The sequence {a.} is defined by the formula ao = 4 and an +1 = a2, - 2a, + 2 for n > 0. Let the sequence {bx} is

defined by the formulabo=1/2 and b, = a—*lv n>1
1.  The value of aio is
(A) 1+ 21024 (B) 1 + 31024 (C) 41024 (D) 61024
2. The value of n for which b, = 3280 is
3281
(A) 2 (B) 3 (©) 4 (D) 6
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\A MATHSARC EDUCATION
Mﬁf{/ 3 g placa fo fulfill g ot 5 IIT JEE MAINS / ADVANCED
ANSWER KEY & SOLUTION
SINGLE OPTION CORRECT
1. B 2. C 3. B 4. B
5. D 6. A 7. C 8. C
9. A 10. B 11. C 12. D
13. A 14. C 15. B 16. C
17. A 18. A 19. A 20. B
21. D 22. D 23. B 24. D
25. C 26. A 27. D 28. D
29. D 30. C 31. B 32. B
33. C 34. A 35. C 36. B
37. D 38. C 39. D 40. C
41. B 42. A 43. C 44. A
MULTI OPTIONS CORRECT
1. AC 2. ABD 3. AD 4. B,CD
5. B,C,D 6. A BC 7. A B,CD 8. CD
9. ABCD 10. A, B 11. A, B,C 12. B,D
13. A, C 14. A,B,D 15. B,D 16. A, B, C
17. A, B, C 18. A,C,D
INTEGER TYPE
1. 6 2.9 3. 0 4,
5. 3748 6. 9 7. 7 8. 9
9. 2 10. 8 11. 6 12. 9or3
13. 2
SUBJECTIVE
1. an=53"-1-1vneN. 2. 18150
3. (i) (i) (i) (iv)
v) (vi)
6. 7.
x-1) , 1
9. () 71 (X + NET J+ 2n (i) 6
n 3 n 2
rr—->r
... n’+n . rzzll ~
(i) ——5———— (iv) | fL—rL
2(n“+n+1) 2
10. 2005
12. (i) (i) 18/19 (iii) 100 x 101! (iv) 9
n-1) . . ... e(e+l
v) 5 (vi) (—)sm(n X)  (vii) (viii) ( 3)
2 (e-1)
(ix) (x) 3-e (xi) 1
a-1
3 (2
13. n=16,d =8/3 15. 16. E(n +3n)
2 n 2 n
X“(1-x yll-y
s, (X)) yiey) »
X-y 1-x l1-y

MATRIXMATCH

1. A—-S B—->P,C—>Q,D—-R 2. A-RB—->S5C—->RD—->PQ

PARAGRAPH
1. B 2. B
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