JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :- 11™ PAPER CODE :- CWT-5
CHAPTER :- SEQUENCE & SERIES

ANSWER KEY

1. A 2 (D) 3. (C) 4. (D) 5. (D) 6. A) T (C)
8. (C) o. B 10. (A) 1. (A) 12. (B 13. (C) 14 (C)
15, (B) 16. (D) 17. () 18 (A) 19. (A) 20. (C) 21. O
22. 4 23. 64 24, 18 25, 8 2. 18 27. 3 28. 900
29, 64 30, 1

SOLUTIONS

1. (A) 5. (D)
Sol. Givenseries 3.8+6.11+9.14+12.17+..... Sol. ,:arn—lji:rn—ljbgl’—&ﬂzn
a ogr
First factors are 3, 6, 9, 12 whose n' term
is 3n and second factors are 8, 11, 14, 17 6. (A) A
£ =[8+(n—1)3] = (3n+5) Sol. Let R’ A, AR be the roots of the equation
3 2 _
Hence n' term of given series = 3n(3n+5). ax” +bx* +ex+d=0 J
then A® = Product of the roots = -=
a
2_ D 1/3
(D) : N A:_[gj
Sol. log; 2, log,4(2* -5) and 1093(2’( 7—j are in _ ? .
2 Since A is a root of the equation.
AP. ~aAS +bA% +cA+d=0
2/3 1/3
. i - d d d
= 2log,(2 —5):log3{(2)[2 _EH = a[—;)+b[—;) +C[_Ej +d=0
2/3 1/3
- (2x _5)2 :2x+1 -7 = b[gJ :C[ij . b3£:C3£
a a a? a
2x X
= 29-12.2-32=0
= bd=c%a.
= x=2,3
But x =2 does not hold, hence x =3. 7. (©)
Sol.  1+(1+x)+1+x+x)+..+
3. (C) Q+x+x2+x3 4+ +x" )+
Sol. A =A+(m+k-1)D Required sum
and a,, =A+(m-k-1)D =ﬁ{(1—x)+(1—x2)+(1—x3)
Adding both equations, we get _x4
a ‘a +(1=x")+.. uptpnterms}
—mik__mk _Aym-1)D=a,,. 1
2 = In—{x+x2+x3+....... upto n terms} ]
1-x)
4. (D) _ 1 {n_x(l—x”):lz n(l - x) - x(1-x")
— _ 2 :
Sol.  Suppose that required numbers a and b . =) 1-x (1=x)
Therefore according to the conditions 8. (C)
a:l Sol. Wehave -2 =x o ()]
b 1-r
02 a a .
and a+b:£:>a+b:£ and 7 1o 1Y (i)
2 12 6
1 13 = e a _ x(1-r) Lzl—r
= a+—=?:>6az—130+6=0 YT T ey xZ 1+r
a
2 1+4r X
3 2 2 X _ X 1-n=1
= (afgj(afngOSGZ— and b=§ = Y 1-r Y (L=r) *r
x? x? -y
or a== and b:i = r1+7:|:—1+7:>r—x +y
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9. (B) 13. (C)
Sol. Let r be the common ratio of the G.P. Sol.  Let the two numbers be p and q.
Then G1 :pZ/B q1/3, GZ :p1/3 q2/3
G12 Gg p4/3 q2/3 p2/3 q4/3
s=_% ,-1_-9 R S VEIPTE I TERTE
1-r S 2 1 p q p q
Now S, = Sum of n terms :p+q:2x(p;qj:2A_
Sk P (1fr")=817(1f£j .
1-r 1-r S 14. (®))
Sol. If % a,b are in G.P., then
10. (A) )
Sol. Giventhat a, A}, A,, b arein A.P. a® “16 or 16a*=b ... (i)
A A +b
Therefore A, = a+2 Z A= 12+ and if a,b%are in H.P.,
1 1
= A +Ay;==(a+b+A +A)) 20— %
2 then h=— 0 -4 (ii)
1 1 a+l 6a+1
= (A +Ay)=(atb) or A+A,=ath 6
..... (i) From (i) and (i), 16a® = 62“ :
and a,G;,G,,b arein G.P. 1 at
Therefore G? =aG,, G2 =bG, ... (ii) or 20’(80’ " %a +1j =0 or 8a(6a+1)-1=0
= GG} = abG,G, = G,G, =ab or 48a +8a-1=0, (-a#0)
Hence A1*tAs _a+b of (da+1)(12a-1=0 -~ a=—+ L
GG, ab 412
When a :—% then from (i),
1. (A) 2
Sol. Let a be the first term and d be the b=16(— lj =1
common difference of the given A.P. Then 4 ,
as given the (m+1)", (n+1)" and (r+1)" When a=-L then from (i), b:16(iJ _1
terms are in G.P. 12 12 9
= a+md,a+nd,a+rd arein G.P. Therefore. a=-L b=1ora=t pL
’ 4’ 12’ 9°
= (a+nd)? = (a+md)a+rd)
= a(2n-m—r) = d(mr —n?) 15. (B)
or 4 _2n-(m+r) () Sol. 1°+22°+3°+24°+5°+26°+ ... nis
. e odd.
Next, m n,r in H.P. =n="2""" (i) Let ~ n=2m+1. =
m+r Sum = 17 + 2.2° +3° +2.4° + ... + 2
From (i) and (ii) (2m)* + (2m + 1)°.
d_2n-(m+r) 2(2n-(m+r))_ 2 =Y@m+1 + 417+ 22+ 3% + ... +m?
a mr-n? nlm+r-2n) n (- odd place terms + even place terms)
(2m+1)(2m+2)(4m+2+1) .\
12. (B) 6
Sol. Let a and b be the same first and last 4m(m+1)(2m+1)
terms of the three progressions, each 6
having (2n+1) terms. Then the middle
b _ (2m+1)(m+1) (4m.3)sd
term of the A.P. is -2 . The middle term B 6 [ ( m-+ )+ m}
of the G.P. is Yab . The middle term of the - (2m+1)(2m +2)(6m +3)
6
H.P. is 2ab . Obviously, these terms are 2 2
a+b _(2m+1)"(2m+2) n*(n+1)
in G.P. - 2 T o
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16. (D) 19. (A)
Sol. 1+(1+2)+(1+2+3)+........ a
S=1+(1+2)+(1+2+3)+ Sol. Let three numbersin G.P. are —, g, ar.
......... ;
S=1+(1+2)+(1+2+3)+ ........ +(1+ . )
2+3+4+——n). Condition | :
thelastterm = (1+2+ 3+ ........... +n). g+a+ar:14:>a(l+1+rj:14 )
n n(n+1). nn(n+1 r r
UL s-gnr )
1 1 Condition Il : 241 a+1 and ar—1 will
n n2 nn r
=>S=Y—+2—.
12 12 be in A.P., then
1(n(n+1)(2n+1)) 1(n(n+1)
=S=— +— _a q_a 2 .
5 6 5 5 2(a+1) r+1+ar 1 r(1+r ) e (i)
:S:l(n)(n+1) 2n+1+1j From (i) and (i), we get a=4 and r=2.
4 3 So, required numbers are 2, 4, 8.
=S = —(n)(n + 1)[2n + 4) Hence greatest number is 8.
3
S=2(n)(n+1)(n+2) 2. ©
Sol.  Obviously T. - P23 433+ +n?
) y " 14+3454... upto n terms
17. (B) 5 ) )
Sol.  Given, length of a side of S,,. = zn _1n (”;“1) :l(nZ +2n+1)
= length of a diagonal of S;, 4 4 N2+m-121 * n 4
=length of a side of S, z
= /2 (length of a side of Sp.1) 01 0
LengthofasideofS,; 1 ’
; =—= Vnz1 a™ 4+ bl a+b
Lengthofaside of S, /2 Sol. ™=
So, the side Of S1,Sz,..cmrorcens s, form a a’+b
1 = a"™l—ab" +b™1 —ba" =0
G.P, with common ratio.ﬁ & first term — (@-b)(@" —b") =0
10 n 0
AN If a"-b"=0.Then (%j :1:[%] .
.. Side of Sn =10 (Ej = @ Hence n=0.
22
since, area of S, < 1 (given) 22 4
100 y a
= oS Sol. Wehave ar=2 and S, =8= 1
-r
=>n-1>27,=>n>8 9 ( 2)
8= R p—
18. (A) r(l1-r) r
Sol.  flx+y) = f(x)f) = 4r(l-r)=1=4r-4r2-1=0
Substitute y = 1 1 1
- f(1)=3 = 4r2—4r+1=0:(r——](4r—2)=0:r=—
f(x + 1) = 3(x) (- f()=3) 2 2
f 1 Sofirstterm a=4.
(x+1) _3
f(x)
. 23. 64
.. the sequence f(n) for natural n is a
GP.. Sol.  (32)(32)"%(32)"®......c0= (32) 673
n
2 f(x) =f(1)+f(2)+.....f(n) 1 1
x=1 =(32)1/6) =(32)5/6 =(32)%/° =2° =64 .
=f(M)(1+3+3%+....+3" ")
f(1)(3”’1) 3(3” —1) 24. 18
== 31 32 =120 Sol.  Lettwo numbers a and b.
3"=81 =n=4 We have G=vAH = G.M. =27x12 =18
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25. 8 Now sum of 24 terms =
Sol. Let the numbers be n 24
Sh=5[2a+ (n—-1)d] = 5[2a + (24 —
g,a, ar,2ar—a  ..... (i) 2[ ( )i 2 [ (
r 1)d]
Where first three numbers are in G.P. and S, = 12 (2a + 23d)
last three are in A.P. from eq" (i)
Given that the common difference of A.P. 225
is 6, so S, =12 {T}:4X225
-a=6 . ii
ar—a (i) S,a = 900
Also given g:2ar—a:>3=2(ar—a)+a
' ' 29. 64
= %= 2(6)+a, from (i) Sol. Since (n""+1) (1+n+n’....+n"")
a 1 1+n+n2...... +n'? is an integer
= (7jfa:12:>a(1—r):12r:>r:—§ M 41
i 1 1-n™ x—_is an integer
From (i) we get, GK_EJ —1} =60ra=-4 1_n 9
Required numbers from (i) are 8, -4,2,8 . (1—n64)(1+n64)
= is an integer when
(1_n)(nm+1)
26. 18
Sol.  (AM.) (H.M.) = ab = (G.MY’ 'argegi
m=
=9.36=(GM)? = GM.=18.
30. 1

27. 3 Sol. LetG.Pbea,ar,...... ar",......ar”"

Sol. Letthe numbersbe a-d,a,a+d. a 1_rzn)
Then (a-d)?,a?, (a+d)? arein G.P. So sum of all terms = S, = 1t
~at=(a-d)?a+d)® = d* -23a%d* =0 & sum of odd terms = Sgg =
= d=0,++2a a(1—rz”)n a(1—r2”)
Hence d has three values. -2 1_p2

Sai = 5.5,

28. 900 P

Sol. Letsaya;=a, a;=a+d. &a,=a+(n- :>(1—r )=5(1—r)
1)d =r2-5r+4=0
SO, a1+ a5+ aip * ais + Ay + A = 225 =>r=1o0r4 (butr#1)
ata+4d+a+9d+a+14d+a+19d +
a+23d=225
6a + 69d = 225
3(2a + 23d) = 225
2a+23d= 25 )

3
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