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Sequences and Series

Question1

If %sin 0, cos 0, tan 6 are in G.P., then the general solution of 8 is MHT CET

2025 (22 Apr Shift 2)
Options:

A. 2nm + g,n €7
B.nm + %,n €7
C.nm+ %,n Sy
D.2nmr+£,n€Z

Answer: A

Solution:

Let the three terms be in G.P.

1
Fsin #, cos#, tan#
1

For a geometric progression, the middle squared equals the product of the extremes:

. 1 1 sinff  1sin”#
cos®f = —sin# - tanf = —sinlfi'-i = —&.
i i cos i i cosf

Hence
ficos” 8 = sin” #.
Divide by cos® # (note cos # = 0 since tan # must be defined):

sin®d 1 — cos®#

a2
ficos# =tan™ 6 = — = -
cos? cos? f

Let ¢ = cosf. Then

2

6f = Z

Jlecosfl =

o I

Only the real root is § =
Therefare,

™
#=2mn+—, nci
%

= 6 45 —1=0= (20 - 1)(3° +2t+1)=0.
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So the general solution is 2nw + /3, n€Z.

Question2

The money invested in a company is compounded continuously. ¥400
invested today becomes X800 in 6 years, then at the end of 33 years, it will
become _(v/2 = 1-4142) MHT CET 2025 (20 Apr Shift 1)

Options:

A. 9050 - 88
B. 18101 - 76
C. 6788 - 16
D. 12067 - 84

Answer: B

Solution:

Given: 400 — 300 in & yrs, continucus compounding.
800 = 4006 —» " =2 — =122
After 33 yrs:
A = 400e%7 = 4007 2% = 400 - 255 = 400 - 32/2 ~ 18101.76.

Answer: T18101.76 (Option B)

Question3

If z,y, z are in Arithmetic Progression and tan~! z,tan"! y,tan"! z are also

in Arithmetic progression, where z,z > 0 and zz < 1,y < 1, then MHT
CET 2024 (10 May Shift 2)

Options:
Ar=y==z
B. 2z =3y =62

C.b6z =3y =2z
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D. 6z =4y =3z
Answer: A

Solution:

Given, T, y,z are in AP

y=z+z...(7)

Also, tan !z, tan !y, tan !

zareinAF.

2tan 'y —tan 'z +tan !z

2 T+ z
— tan ! yz — tan !
11—y 1—zz

2y r+z

— —

1—y?2 1-—=z=z

= 2y2= 2y ... [From(i)]
11—y l1—xz

=>l—y2=l—:nz

= ’yz =TIz
T,y,Z are in G.P.__(ii)

From (i) and (i), we get

T=Y==%
T=Y=2=%
Question4

If sin(6° — a), sin 6 and sin(6 + o) are in H.P., then the value of cos? § is
MHT CET 2024 (03 May Shift 2)

Options:

A.1 — 2cos? 5

B.1+2cos2%

C.1 — 4cos? %

D. 1+ 4cos? %
Answer: A

Solution:
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sin(f — a),sin 6
1 1

and sin(6 + «) are in H.P.

1 will be in A.P.

sin(f—a) ’ sinf’ sin(f+a)

2 1 1

sinf  sin(d —a)  sin(d + a)
2 sin(f 4+ a) + sin(0 — «a)
= = — :
sin 6 sin(f — a) sin(0 + )
2 2sin 6 cos
o

sinf  sin® @ — sin’ o

— sin’ 0 — sin

= sin® §(1 — cos o) = sin®

= sin? 0 (2 sin

— 1 — cos’0 = 2cos

— cos’0 =1 — 2cos

2

o = sin® 0 cos o
9

2 g) — 45sin? %0052 %
2a
2
2 &
2

Question5

A radioactive substance, with initial mass mg, has a half-life of h days. Then
its initial decay rate is given by MHT CET 2023 (13 May Shift 2)

Options:

mgy
A. Tlog 2
B. mj hlog2

mg

C. ——hlog 2
D. —mg hlog2
Answer: C

Solution:
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Let m be the mass of substance at time t. Then,

—— = —km, wherek > 0

dt
dm _ _kdt
m

=

Integrating on both sides, we get
logm = —kt +c¢
Whent =0, m = myg

logmy =0+c
= ¢ = logmy

logm = —kt + log mg
= log % = —kt

Whent =h,m = ; m,

Initial decay rate,

dm _
F T ]ﬂﬂg

= —-log 2 [From (i)

Question6

The sides of a triangle are three consecutive natural numbers and its
largest angle is twice the smallest one, then the sides of the triangle (in
units) are MHT CET 2023 (13 May Shift 1)
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Options:
A.3,4,5
B.4,5,6
C.5,6,7
D. 2,3,4
Answer: B

Solution:

B O
n+2

Let AC=n,AB=n+1,BC=n+ 2 Largestangleis A and
smallest angle is B.

A=2B
SinceA+B+C=180°:. 3B+ C=180°

= C=180°-3B
= sinC = sin(180° — 3 B) =sin3 B

By sine rule,
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sin A B sin B B sin C'
n+2 n @ n+1
N sin 28 B sin B B sin 3B

n—+ 2 n n4+1
2sin Bcos B sin B 3sin B — 4sin® B
= — —
n—+ 2 n n—+1
2co0sB 1 3 —4sin’B
= = — —
n+ 2 n n+1
2 1
cosB:n+ ,3—4sin2B:n+
2n n
+1
3—4(1—COS2B) = n
n
2 1
2n n
n® +4n + 4 n—+1
= —1+ 5 =
n n

= —n+ni+dn+4=n’>+n
=n’—-3n—4=0

= (n+1)(n—4)=0
—n=—-lorn=4

But n cannot be negative.
s.n=4

The sides of the A are 4, 5, 6.

Question7

z,y, z are in G.P. and tan ! z,tan"! y, tan"! z are in A.P., then MHT CET
2023 (13 May Shift 1)

Options:
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A.b6x =4y =3z
B.2x =3y = 62
C.b6x =3y =2z
Dz=y=z
Answer: D
Solution:

x,y,z are in G.P.

$y2:a:z

1

Also, tan ! z,tan"! y, tan"! z are in A.P.

= 2tan ! Yy = tan 'z + tan 'z

2 T+ z
itanl( J 2) :tanl(—)
1—y 1 — 2z

2y T+ z
= =
1 —y? 1 — xz
2y T+ z
= 1—zz 1—2z
= 2y=1=T + z

= x,vy, z are in A.P.From (1) and (i1), we get

x=y=12

Question§

Angles of a triangle are in the ratio 4 : 1 : 1. Then the ratio of its greatest
side to its perimeter is MHT CET 2023 (13 May Shift 1)

Options:
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A.3:(2++3)
B.v3:(2+/3)
C.vV3:(2-+3)
D.1:(2++3)
Answer: B

Solution:

Let the angles of the triangle be 4z, x and =.

S Ar+ 2+ =180° = 6x = 180° = = = 30°

By sine rule,

sin 120° sin 30° sin 30°

a b C
a:(a+b+c)
= (sin 120°) : (sin 120° + sin 30° + sin 30°)

\ég:\/g2+2:\/§:\/§—l—2

Question9

Rate of increase of bacteria in a culture is proportional to the number of
bacteria present at that instant and it is found that the number doubles in 6
hours. The number of bacteria becomes times at the end of 18 hours. MHT
CET 2023 (13 May Shift 1)

Options:
A.9
B.6
C.8

D.3
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Answer: C

Solution:

Let Py be the initial population and let the population after ¢ years be
P. Then,

dP—kP here k > 0

E— , where kK >
dP

= —— = kdt

P

Integrating on both sides, we get

logP =kt +c¢
Whent =0,P =Py
logPy=0+c
= ¢ = logPy
log P = kt 4 log Py
P
= logP—0 = kt
log P = kt 4 log Py

= 1 e = kt
0og P,
Whent = 6 hrs, P = 2P,
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p log 2
:Ogt

1

“®p T 6
When t = 18hrs, we have

P log 2
1 = 18
og 2 6 X
= 3log?2
P

log 2N = log 8

= P = 8P

Questionl10

The lengths of sides of a triangle are three consecutive natural numbers
and its largest angle is twice the smallest one. Then the length of the sides of
the triangle (in units) are MHT CET 2023 (12 May Shift 2)

Options:
A.3,4,5
B.4,5,6
C.5,6,7
D. 2,3,4

Answer: B

Solution:

Leta,a + 1, a + 2 be the sides of the triangle and A, B, C be the
angles opposite to them respectively.According to the given
condition,
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C=2A

sinC = sin2A
sinC = 2sin Acos A

Note that sizd — sinC 1,
a a+2

= sin A = ka and sin C' = k(a + 2)
Also, cos A = (a+1)*+(a+2)*—a’

2(a+1)(a+2)

a’+2a+1+a*+4a+4—a?
2(a’+3a+2)

_ a’+6a+5
— 2(a?+3a+2)

: a’+6a+5
(1) = k(a+2) =2 x ka X 2(a213;'r2)

a(a2—|—6a—|—5)
(a®+3a+2)

a+2=
(a+2) (a* + 3a + 2) = a® + 6a® + 5a
a® + 5a® + 8a + 4 = a® + 6a® + 5a

a’> —3a—4=0
(a—4)(a+1)=0

=a=4o0or —1

But a = —1 is not possible..:. 4,5, 6 are the lengths of the sides of
the triangle.

Questionll
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If z,y,z are in A.P. and tan ! z, tan ! y and tan ! z are also in A.P., then
MHT CET 2023 (10 May Shift 2)

Options:
Ar=y=z

B. 2z =3y =62
C.6x =3y =2z
D. 6z =4y = 3z

Answer: A

Solution:

Given, z,y,z are inA.P.:. 2y=2x+ z...(i)Also,

1 1 arein A.P.

2tan ly =tan 'z +tan"!z

2 xr+ z
:>tan1( J 2) ztanl(L)
1—y 1 —zz2

tan ", tan ! Yy, tan

2y T+ z
= —
1—y? 1—zz
2 2
= Y= [From(i)

1—-y? 1—zz
=1—-y’=1—2zz
= y? = zz
x,y,z are in G.P. ... (4i)From (i) and (ii), we get ¢ = y = z

Question12
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The sum to 10 terms of the series 1 x 32 +2 x 52 +3 x 72+ .. ... ........
is MHT CET 2020 (20 Oct Shift 1)

Options:
A. 13,495
B. 15,595

C. 13,000

D. 13,695

Answer: D

Solution:
1x3%24+2x52+3x 72+
Term : — 2(2g + 1)®
5 = Zé“  #(2g + 1)°
S=Y" (4" +4z+1)¢
=320 [42° + 422 + 2]

2 2
g — 4><1El4>-<11 4+ 4xlﬂﬁxllz+lﬂ;11

5 =13,695

Questionl3

The sum of first four terms of a G.P. is 160 and the common ratio is 3 , then
the 4" term is MHT CET 2020 (19 Oct Shift 1)

Options:
A. 118

B. 100
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C. 108

D. 102

Answer: C

Solution:

a,ar,ar’,ar’

Solving these we geta = 4

as® = t, = 108

Question14

The rational form of a number 1 - 41 is MHT CET 2020 (16 Oct Shift 2)

Options:

154
A. 5

55
B. 59

140
41
D. 39
Answer: C

Solution:
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The rational form of a number 1.41 is %.

Letz = 1.414141 () 100z = 141.414141 __(ii)

Subtract Eq. (i) from Eq. {ii), we get

00x = 140
=2 1a=2
Questionl5

If for an Arithmetic progression, 9 times nineth term is equal to 13 times
thirteenth term, then value of twenty second term is MHT CET 2020 (16
Oct Shift 1)

Options:
A.0
B.2
C.4
D.5

Answer: A

Solution:
Let the first term and common difference of given AP be a and d,
9.a9g = 13. a3
= 9[a+ (9 — 1)d] = 13|a + (13 — 1)d]
= 9[a + 8d| = 13[a + 12d]
= 9a + 72d = 13a + 156d

Get More Learning Materials Here : & m @) www.studentbro.in



respectively.Given = 4a + 84d = 0
= 4[a + 21d] =0
= 4[a+(22-1)d=0
=a+(22—-1)d=0
= a99 = 0

Question16

If %, a, b, % form a H.P. then the values of a and b are respectively MHT
CET 2020 (15 Oct Shift 1)

Options:

Answer: C

Solution:
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Question17

12 12+22 12+22+32 12+22+32+42

CET 2020 (14 Oct Shift 2)

............ upto 8 terms = MHT

Options:
A.76
B. 74
C.78
D. 72

Answer: B

Solution:

1 12422 124224 32
T +t—3 T 4

general _z Yy &2
t—=1 ¢

term

8 el=+1)(2g941)
- ZE 17 6

2|1] Eell}l

_ﬁzel

= 23°% (282 +3r +1]

_ 1 2x3x9x1?+ JxBx9 +8

=74
Questionl8

For a sequence (t,) if s, = 7(3" — 1), then t, = MHT CET 2020 (14 Oct
Shift 1)

Options:
A. (7)3"!

B. (14) 37!
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C. (14)3"!
D. (7)3"*!
Answer: C

Solution:
A sequence; t,,;

Sp =17 (3n_1)
Sno1="T7(3"""—1)

tn = 8p — Sn—1

t,=17(3"—3""")
—7.3"1.9
—14.3"1

Question19

If for the harmonic progression, t; = %, ti2 = %, then to0 = MHT CET
2020 (13 Oct Shift 2)

Options:

1
A 5
B. 49
c. L
D. 48

Answer: C

Solution:
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First term of an AP = 10 and the 12® term = 25. Considering corresponding AP a + 6d = 10 and
a+11d=256d =3,a=—8

Hence, the 20 term of the corresponding HP is 1/49.

Question20

For a sequence if S,, = 57;;”2”, then its fourth term is MHT CET 2020 (13
Oct Shift 1)

Options:
A 3D
B. 35
c. =
D. &
Answer: A
Solution:
Tn = Sp — Sp-1
5n . 27?, . 57’L—l
Tn = n
2
54 —2.53
o 5n_2n. o 5n—1_2n—1 T4 —
Sn = “gr 1Sn-17= T o1 94
625 — 250
B 16
375
16
Question21
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52 L6272 4+ 9202 =
MHT CET 2020 (12 Oct Shift 2)

Options:
A. 2860
B. 2840
C. 2830
D. 2850

Answer: B

Solution:

The given series is 5% + 6% + 7% + ... + 20°n™ term,
a, = (n+4)° =n®+8n+ 16

SoSp = zn:ak = zn: (k* + 8k + 16)
k=1

k=1

:§5E+8§ék+ﬁém
k=1 k=1 k=1

n(n+1)(2n +1 8n(n +1
— (n )G(n )+ ('n,2 )—|—16n

(16 + 4)2 = 207
16(16 +1)(2 x 16 + 1 8 x16 x (16 +1
S8 = ( T )(6 T ) + 2( T ) + 16 x 16

_ (16)(167)(33) MOEST >2< 16+1) 616

_ (90768 | ©UOMT |

= 1496 + 1088 +- 256
= 2840

N A L, 1207 = 2840

16™ term is
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Question22

g 2648 uptontems - 37 ' then n = MHT CET 2020 (12 Oct Shift
14+3+5+7——————— upto n terms 36
1)

Options:

A. 36
B. 29
C.23
D. 37

Answer: A

Solution:

sum of 1 even natural numbers = n(n + 1)
sum of i odd natural numbers = n"*2
n(n+1)/n"2=237/36
n+1/n=37/36

cross multiplication

36(n + 1) = 37n

36n+ 36 =3Tn

3Tn — 36n = 36

n =36
Question23
For a G.P.,if S, = ——, then, t, = MHT CET 2019 (02 May
Shift 1)
Options:
AL

9
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&
NoR I )

7
C.;
4
D.g
Answer: D
Solution:
) 4n 3"
Given §,, = o
Tn — Sn'Sn-l 5 2
42.32 4.3
Ty =582-51=—7 -~
7 1 4
= . -
9 3 9
Question24

For a G.P., if m + n'" term is p and m - n'" term is g, then m'" term is
MHT CET 2019 (02 May Shift 1)

Options:
A.pq

B. \/Pq
C.

QT

D.

SEES

Answer: B

Solution:

In a G.P,, each term is G. M. of terms which we are equal distance
from 1t

Then, Ty = Tman Tm-n

then, T, =./Pq
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Question25

IF3 7 (2r +1)=440 . thenn=__..
MHT CET 2019 (Shift 2)

Options:
A.20
B. 22
C.21
D. 19

Answer: A

Solution:

We have, Y r  (2r + 1)= 440

= 3+5+7...+(2n + 1)= 440
= 32 %3 +(n—1)(2)]= 440
= n(3+n—1)= 440

= n(n + 2)= 440

= n =20

Question26

If the sum of an infinite GP be 9 and sum of first two terms be 5 then their
common ratio is ..... MHT CET 2019 (Shift 2)

Options:
1

A. 3

B.3

C.

wirN

D.2
2
Answer: C

Solution:
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We have,
Sum of infinite GE, -2 9

1ir

=at+ar==5
=a(l+r)=5

=091—r)(1l+r)=5

=‘.r1—r2=i;'>r2=%

2
== = =
9 3

Question27

For a sequence (&) , if Sy = 5(2" — 1) then ¢, —

" "MHT CET 2019 (Shift 1)
Options:

A.

5(2")

B.

2x(2m1)
5

Answer: C

Solution:

We have, S, = 5(2" — 1)
We know that @, = Sp — Sn_ 1

Question28

If A, B, C are p'", ¢*"* and r" terms of a GP respectively then
AT BTP cPT9 = .. MHT CET 2019 (Shift 1)
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Options:
A.0

B.1

C.3
D.-1
Answer: B

Solution:

Let first term and common ratio of a GP are m and n respectively. Then, A = m(nP 1) ... ()
B=m(n?1) ...

and C =m(n" ') ... (i)

Now, AT ".B" P . CP 1

@) @ DED) ) B ) a1

— mf Tr-pip 9 piP-q-Tpirirg-—r-v pqtptpr—p—qriq

—mln'=1x1=1

Question29

The sum of the first 10 terms of the series 9 + 99 +999 + . ... . is MHT
CET 2018

Options:

A.
:(0°-1)
B.

T (10° —1)
C.10°-1
D.

(10 - 1)

Answer: B

Solution:
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10-1+4100—1+1000—1+...)
+100+ 1000 +..) — (1 +1+1....)
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