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PREFACE
4 I

Target's Triumph MHT-CET Mathematics Solutions to MCQs book provides students with holistic
comprehension of principles of Mathematics through solutions to MCQs based on the concepts emphasized in
the syllabus.

It includes Smart Keys (Caution, Shortcuts and Thinking Hatke), which offer supplemental explanations for
the tricky questions and are intended to help students how to approach problems in novel ways in the shortest
possible time with accuracy.

e Caution apprises students about mistakes often made while solving MCQs.

e Shortcuts comprise formulae based short cuts considering their usage in solving MCQ.

e Thinking Hatke reveals quick witted approach to crack the specific question.

Solutions to Model Question Papers and MHT-CET 2023 Question Papers (9" May Shift - 1
& 10™ May Shift - 1) are also included in this book.

All the features of this book are designed keeping the following elements in mind:
Time management, easy memorization or revision, and non-conventional yet simple methods for MCQ
solving.

We hope the book benefits the learner as we have envisioned.

Publisher

\Edition: First /

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve nearly
missed something or want to applaud us for our triumphs, we’d love to hear from you.

Please write to us on: mail@targetpublications.org

This reference book is transformative work based on Std. XI and XII Mathematics Textbook; Reprint: 2022 published by the Maharashtra State
Bureau of Textbook Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of
textual contents which are transformed by adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and
reproduce the same in examinations.

This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune.
Every care has been taken in the publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be
responsible for any loss or damages caused to any person on account of errors or omissions which might have crept in or disagreement of any third party on
the point of view expressed in the reference book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for
the benefit of students.
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Chapter

¢oe Shortcuts [ 2CIK
1. Standard deviation < Range. i.e., Variance < (Range)’

. [n*—1
2. S.D. of first n natural numbers is

LA B Classical Thinking K 2CaR 2
8.1 Range, Variance and Standard Deviation 12. (O)
1. (A 2. (O 2 _
(A) ©) 13. (B) S.D. of 1*' n natural numbers = |
3. (C) Range=L—S=100-50=50
...[Using Shortcut 2]

4. (B) Least possible value of x
= Qreatest Value — Range
=35-23
=12

5. (C) Upper limit of the highest class (L) = 50
Lower limit of the lowest class (S) =10
Range=L-S=50-10=40

6. (A 7. (B)
fix.
8. (B) co2fm 2 g,
DE 10
Variance = iZfl (x, -X)* = 336 _ 356
N 1
9. (B)
10. (C) Here, ¥ = W= 6
. 1 -2
variance = — X (xj—x)
n
=% (2= 6+ (4—6) + (6 - 6)
+(8—6)*+ (10 — 6)*}
4 % {l16+4+0+4+16}
~1 140y =38
5
11. (A) Variance of first n natural numbers
2 —
= n12 ! ...[Using Shortcut 2]
forn=20
. 2071
Variance of first 20 natural numbers =
_ 13
4

Forn=7,

2 —
Required S.D. = %:\/_: 2

52w

(619) —(9)?

14. (A) SD.=

=T

| —

7

_ [619-567
7

\1|%

15. (C) S.D. is independent of change of origin.
16. (B) Here, 5, =10

Lety=5x+50
o, = 50,
=5(10)
=50
S
17. (C) 6= (|=2 (%)
n
4= |25 sop
100

2
259500 = 3 %2 =251600
100

16 =

18. (D) If X and Y are two variables such that

Y= X (a#0), theno, = lcsx
a el
Here, 6, =8
S.D. of the new observations = ﬁ =4

93
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2+3+a+11: 16+a

19. (B) x=
9. B) x 2 2

Now,
o2

%E(x x)?

(3.5 =

(4+9+a”+121) (16”}2

4 4
49 134+a®> 256+32a+a’
4 4 16
= 3a’-32a+84=0

20. (D) We know that o(ax + b) = |a| (5(x))
Soo(l—-4x)=|-4|oc(x)=4x2.6=10.4

21. (B) As S.D. is independent of change of origin.

S.D.ofy;,—3,y,—3, ...,yn— 3 is also 6.
So, their variance is 36.

8.2 Standard Deviation for Combined data,

Coefficient of variation

1. (B) Here, o’=4, &> =5, X,=2, X, =4

andn;=n, =5

iz n1§1+n2§2 =3
n+n

d, = X X=2- 3=-1,

d2:X2—X=4—3=1

Let o° be the combined variance. Then,
N nl(csl2 +df)+n2(c§ +d§)

n1+n2
_ (@+Dh+(GS+D 1
2 2
2. Oy CV. =P 0= 1270 100
35.16

| ean|

3. (A) Wehave, C.V. =50 and S.D. =20

S.D. % 100
| Mean |

50= —2% < 100x
| Mean |

LA

8.1 Range, Variance and Standard Deviation

1. (D) Variance = Z - (x)?

(22+42+~--.+100 ) [2+4+....+1ooj2

50 50
41 +27+...+50%)

= 50 (&)

94
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Critical Thinking

[Mean| = 20 x 100
50

Mean = 40

(C) Coefficient of variation = gx 100

X
60 = 21100
X
= x =35

(B) Coefficient of variation = §x 100

X
72= 3.24 x100
X
w= 3324 100=25
7.2
(D)ﬁx100=16anda_c=25
X
=o0=4
=>o'=16

)y x=2 —53 3x =530, (x-%) =70

SD.=c= ,/—Z(’“‘ —%) =\/7:°=ﬁ ~2.64

CV.= x 100 = x 100 =4.98

IXI

(C) Coefficient of variation = | S.D. | %100
can

= 45=2x100
12

45x12 540

o= PXE 2 gy
100 100
(C) SD. (0)= |20 = r5=5
Hence, coefficient of variation = x100
mean
= 5 %100=10
50
L 2N
—4 50x51x101 _(51y’
50%6
= 3434 - 2601 = 833
(C) Here,
N =3 =12, Sfoy, = 132, £f x2=1692
v(x) = 1692 [132J 141 - 121 =20
T2 12



3.

4.

5.

6.

7.

(D) Since, root mean square > A.M.

= ﬂz% =n<16
n

(A) It is given that each of the two populations has
100 observations which are 100 consecutive
integers. So, sum of the squares of deviations
from their respective means are same.

\Y%
Va=Vg=> 4=
ATTET Y

B
(C) Let the unknown numbers be x and y.
Mean = 8
N 2+4+10+12+14+x+y:8
7

=>x+y=14 ...(1)
Variance = 16

22+ 4 410" +12° +14° + X* + )7

7

— (mean)2 =16
= 460 + x> + 7 = 7[16 + (8)’]
= 460 + x* + 17 = 560
= x*+1* =100
Solving (i) and (ii), we get
x=6,y=8or x=8,y=6
Product = 48

(il

(C) Since, mean =6
a+b+8+5+10
: =
=at+b=7
=(@-6)=(1-b) ....(0)

> (x-x)

(@a—6)+(b—-6)>+4+1+16
5

=34=(a-6)+(b-6)+21

= (a—6)+(b-6)=13

= (1-b+(b-6)>=13 ...[From (i)]

=b’=2b+1+b>—12b+36=13

= 26> 14b+24=0

=b'-7b+12=0

=b=3,4

b=3=a=4and

b=4 = a=3

6

6.80 =

= 6.80=

(D) Using Shortcut 1, we get
Var(X) < (Range)”
i.e., Var (x) < (b —a)’

Chapter 8: Measures of Dispersion
8. (B) Corrected Y x* =2830—20° +30°= 3330
Corrected > x =170-20+30=180

2
Corrected Variance = % —(%)

=78

_31+32+33+...+47
17

H(31+47)
=l ——| . [s
17

9. (C) Mean x

=%@+gﬂ

= x=39
Now,

Q
)
Il

T(x—X)

Z|~

[(31-39)° +(32-39) +....+ (47 -39)" |

[82+72+62+....+12 +0+12 +22+...+82]

Il

Slo 5l 3l 50—

| — N e

1 +22 437 +....+82]
%(8)(8+ D2 x8+ 1)}

[ zn:xz = %[n(n +D)(2n+ 1)]}

=24
SD.=c=24= 26
10. (B) Corrected 2. x =40 x 200 — 50 + 40 = 7990
Corrected= x = 7990 _ 39.95
200

Incorrect ¥ x* =n [6° + ¥°]
=200 [15% + 40%]
=365000
Corrected Y x* = 365000 — 2500 + 1600
=364100

364100

Corrected 6 = —(39.95)2 =14.98

11. (B) Let xi, xp, ..., x3 be actual weights of
30 fishes and yy, yy, ...., ¥30 be the weights of
fishes taken from misaligned increasing scale.
Then,

YVi=Xi + 2; i= 1,2,....,30
= Y=X+2and 6y = 6%
...[ Standard deviation is independent
of change of origin]
—=30= X+2and oy =2
= X=28 and oy =2
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12. (O)
d, =Xi— A, 2

Class f, Xi A=25 fldl fidi
0-10 1 5 -20 —-20 | 400
10-20 | 3 | 15 -10 -30 | 300
20-30 | 4 | 25 0 0 0
30-40 | 2 | 35 10 20 | 200
Total | 10 —-30 | 900

o Il [Zﬂj :@_[ﬁf

21 21 10 10
o> =90-9=281
=0=9

13. (C) Leta, a, ..ntimes and—a,—a,—a,—a,...n
times i.e., mean =0 and
SD. - \/n(a —0)’ +n(-a—0)
e 2n

2 2
na“ +na
2=, =% = \a’=+a
2n

Hence, |a|=2.

8.2 Standard Deviation
Coefficient of variation

for Combined data,

1. (C) Here, x=13, y=17,0,=3,06,=2,n,= 20,
n,= 30
Combined mean (x,) = LETLY
n + n,
~20(13) +30(17)
© 20430
=154

Now,d,=x—x,=13-154=-24
d=y-x=17-154=1.6
Combined standard deviation (o)

_ \/nx(cxz +d){2)+ny(cy2 +dy2)

n, +n,

X

:\/20[32+(—2.4)2J+30(22+1.62)

20+ 30
=3.14
2. (A)Let n; = 60, n, = 120, x,= 354, Xx,= 30.9,
01=4,06,=5
-
Combined mean (%) = X o, X,
n]+n2
_ 60 x 35.4+120 x 30.9
60 +120
_ 21243708
180
=382 34
180

96
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3.

4.

Now,d; =X, —X, =354-324=3
%=309-324=-1.5
Combined standard deviation (o)

_ \/n] (012 + dlz) +tn, (022 + dzz)

n, +n,

dzzfz—

_ \/60 (42 +3)+120[ 5 +(-1.5)"|

60 +120
_ [4770
180

= 4265=15.15
(B) Here,
Zn:xi:m’ Zn:yi:40, ixf:220, Zn:yf:340
=t i=1 i=1 |
n 5
—_ 2y _40
= <Ji =TV — 8
y N S
Combined mean(x,) = nx+ny
n + n
5(6) +5(8)
5+5

ol= 1y -(3) = %(220) (67
n
=44 -36=8
G’ = %Zyiz (7= §(340) — (8= 68 — 64
=4
Combined standard deviation (o)
_|n, (GXZ +d? )+n'v (Gyz +dy2)
n, +ny
s[8+(-1)" |#s[4+(1)']
- 545
_ [
10
=7 =265
(A) Let n; and n;, be the number of boys and girls
respectively.
Let n =200, x.= 65, x,=70, X, = 62, 0| = 8§,
O = 10
Here,n; +n,=n
1'11+1’12:200 (1)
Combined mean (x,) = O * 0%y
n, + n,
65 = m(70)+n,(62) ...[From (i)]

200



70n; + 62n, = 13000

35n; + 31n; = 6500 ...(11)
Solving (i) and (ii), we get

n = 75, n, = 125

Number of boys = 75
d=x-x=70-65=5

=X -x=62-65=-3
Combined S.D. (c,)

_ \/nl (612 +d12)+n2(622 +d22)

n+n

\/ 5(64+25) +125(100+9)

}6675+13625

20500 _ J101.5 =10.07
5. (B) Here, ¥ = 75+78+80+876+91+88+83
S8l gy
7

Y xi=581, Y (xi— x)*=196
SD.=c= \/lZ(xi _x) = \/1(196) =529

9 s100= 22

| x|

C.V.= x 100 =6.37

6. (C) Here,Y f;=50, Y f.x; = 3130,

S (xi— ¥ ) =106
_ Xy 3130 o
>t 50

1. (A) Note that: Required variance = Variance of

first 10 natural numbers

...[ =~ Variance is independent of

change of origin]

_10°-1
12
=8.25

...[Using Shortcut 2]

_ 243+11+x_ 16+x

2. (A) Mean

A

(-2 ({2

Chapter 8: Measures of Dispersion

1 2 106
=f— f(x-x :/—=146
Nz'(x' ¥ 50

Now, Variance = c*=2.12

cV.= 2x100=233

%]
(B) C.V. = ;x 100
When C.V. = 55,6 =22
55= 22100

X1
= m=22 x100=40
55
For C.V.=65,6=39
=22 100 =60
65
Means are 40, 60.

(C) C.V. of A= 22x100
X

4—ix100
X
4x )
opA= — ...
A% Too (1)

and C.V. of B = 28100

X

2=28,100

X

2 ..
= o= ﬁ ...(11)
From (i) and (ii),

GA:20]3

LN
zﬁ: 1 (x+8)2 +(x+4)2
4 4| 16 16
(28-x) +(3x—16)2
C 16 16

784 = (x* + 16x + 64) + (x> + 8x + 16)

+ (784 — 56x + x%) + (9x* — 96x + 256)
= 12X~ 128x +336=0
=3x*—32x+84=0
=>x=6o0orx= 14

3
(C) Co-efficient of variation = SD. 100

can

C.V. of Physics = zi x 100 = 15
C.V. of Chemistry = — >< 100=8

97
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C.V. of Mathematics = 213 « 100 = 17.39

S

C.V. of Biology = 57 x 100 = 18.52
Biology shows the highest variability in
marks.

4. (D) i:%:%:%

>(x —x) =9158
Variance = %Z(xi —;)2

=28 _ 595375
16

5. D)CV.= >P 100

|Mean|

=12 100=16.67%
72

SD. 100

6. (B) Co-efficient of variation =
Mean

CV.of A= 2100 =15
80

CV.of B= 2 x100 =8
75

C.V.of C= > x100 = 11.43
70

CV.ofD= %XIOO = 13.89

C.V. is the least for division B.

7. (A)S.D.= %[;xfj—()_c)z

8. (A) First 10 multiples of 3 are 3, 6, 9, 12, 15, 18,

21,24, 27, 30.
. 1 -
Variance = ;(sz) —(x)2
1

= —| 3 (1P +27+..+10°

- {%[3(1 + 24t 10)]}2

=L »3465-(16.5)
10
=74.25
9. (D) Using Shortcut 2, we get
n’ -1
12
=>n=7

98

®
==

T

10. (B) Here, Yf, = 20, Yfix; = 141, ¥f x> = 1051

Var(X) = ng —(;)2

_ 1051 (141Y
o(50)

= 52.55-49.70
=285

11. (C) Here, 3f; =(x+ 1> +2x—5+x"—3x+x
=2 +2x—4

S =2(x + 1)* +3(2x — 5) + 5(x* — 3x) + 7x
=7x*+2x - 13

N =20

= Y£=20

=2 +2x—4=20

=>x=-473

=>x=3 7. IR

...[|Given]

Now mean (E) =

12. (A) Vari :—E |t
(A) Variance N X (N]

_ 18000 (960
60 60

13. (C) Var(X) = =~ % f—[szi]
169 (12) _
- W—(Ej =0.25
S.D.= 4025 =0.5

3k
14. (B) Mean (x) <0
= 16= % = > x, =800

-0

Standard Deviation =

2
= 16= %—(16)2
= Y2 =(16"+16°) 50 = > x? = 25600

: 205 - 5)2
Now, required mean = =<0
_ DX +25x50-10) x,

50
_ 25600 +1250 —8000

- 50

=377



15. (D) Variance remains the same i.e., 6

Mean (;) _ Sum of observations
15
_ Sum of observations
= 10=

15
= Sum of observations = 150
Now, each observation is increased by 8.

150 +8(15)

New mean = =18

16. (C) Mean=5

Zn:xi
i=1
n
3+5+7+a+b
5
=a+b=10 ...(0)
S.D.=2 ...[Given]

...[Given]

Mean =

=5=

=

3P +52+7 +a’ +b?

2

i -(5)
— 4= M 25
=a’+b =62
Now, (i) =a+b=10
Squaring both sides, we get
(a+b)* =100
a’ +2ab + b> =100
38 =2ab
ab=19
Note that the required quadratic equation is
expressed as
X —(a+bx+ab=0
X~ 10x+19=0

S.D.=

=)=

.(ii)

...[From (i1)]

17. (D) When each item of a data is multiplied by A,
variance is multiplied by A*.
New variance = 3% x 16
=9x16
=144

18. (C) Given that n =50, x =16 and o,> = 256
ol= Uy e |-(%)
’ n\i=1 i
256= L[S |- 256
sol &
l(i 2] 512
R X =
50\{= ‘

50
3 x2 = 25600 (i)
i=1

Chapter 8: Measures of Dispersion

Now 5Zo(xi -5)

i=1

50 50
=3 +25x50-103 x

=25600 + 1250 — 8000

..[From (i) and (ii)]
= 18850
> (55
X
Required Mean = =L 18830 _ =377
50 50

19. (B) Variance = lef -x
ni=;
Here, n = 4 and variance = 5

5= LI+ (07 + (1 +K)

B (—1+O+l+kj2
4

_ 2+k2 k2
4 16
80 = 8 + 4k — K
3K =72
k’=24
k=26 R

20. (A) Note that standard derivation is independent
of change of origin.
S.D. of x; = S.D. of (x; — 2)
S.D. of (x; —2)

ni=;

k> 0]

Il
[\e}
(e}
|
—~
—_
~—
S

= Requird S.D. =2

21. (D) &* = ZL [12+22+32+ . +(2n)]
n

3 (1+2+3+...+2nj2

2n
1 [2n(2n+D)(4n+1)] [ 1 2n(2n+D)T
= | AT 2 e )
2n 6 2n 2
_ (2n+l)(4n+l)_(2n+1j2
6 2
_ 2n+1(4n+1 2n+1j
2 3
:2n+1(2 j 4n’ -1
2

22. (D) When each term of a data is multiplied by A,
variance is multiplied by A%,
New variance = 2° x5 = 20

99



MHT-CET Triumph Maths =
Solutions to MCQs I

L 2N Evaluation Test LN

1. (D) When each item of a data is multiplied by A,
variance is multiplied by A%

2 2
Standard deviation = 2] —(&j

. 2
Hence, new variance = 5" x 9 =225

1341 (153
2. (C) S.D. of first n natural numbers IR ETEEGTY
2
- Az —(2) [J—CZE} = 745-7225
n n n =15
B \/n(n +D)2n+1) _[n(n +1)}2 5. (D)
6n 2n 6. (C) Let the two unknown items be x and y, then
2 Mean =4
_ (n+1)(2n+1)_ n+1 1+2+6+x+y
= . ; Le2t6trty
5
=>x+y=11 ..(1)

and variance = 5. 2

P+2°+6"+x*+y’
5

=41+ +1P =552+ (4)]

=41 +x"+)* =106

=’ +)" =65 (i)

Solving (i) and (ii) for x and y, we get

x=4,y=Torx=7,y=4

— (mean)’ = 5.2

z\/n;l{2n3+l_n;-l)
(

_ [n+l1 4n+2—3n—3j
2 6

. a b
1.e., y= ;x+ ;

ax+b
3. (B) Lety=
(B) Lety 7. (B) Heren; =5, X, =8, o, =18,n,=3

- 2
i.e.,y=A.x+B,WhereA=3,B=E X,=8,0,=24
) ¢ X = combined mean Sx8+3x8 _ 64 8
— - X = R e —__
y =AXx+B 5+3 8
Y- y=AX-Y) Combined Variance=nl(c‘z+d‘2)+n2(ci+d§)
Ill+112

=>@y-7) =A(x-7)

where d =X, -x, d, =%, —-x
SIXp-7)=A"T(x-%) b o

Now,d; =8-8;d,=8-8=0

= n.GZ :AZ.HGZ = 62 :AZO_Z
y ) y x Combined variance = 3(18) +3(24)
= oy AAle. 5+3
_90+72

a =
= G, =|~|O« s

c _ 162

- 8

Th S.D.=|=
o ¢ ) =20.25

18 18
4. (D) D.(x,-8)=9 = > 'x,=153
j=1 j=1
18
and )" (x,—8)’ =45
=1

18
= Z(sz—l6xj+64)=45

j=

1

18
= D xT=45-64x18+16 ) x,

1
j=1 j=1
=45-1152 + 2448
=1341

100



Give your MHT-CET exam preparation the

TECHNOLOGY BOOST!

Y ¢

N re fo\\o @ SN
e ?‘\;c.ﬂ'\\\ m’;\‘g\;““‘m\\e\\
\m\\*“:‘\ cesius @
ya\ue

Practice more than
23,000 MCQs
for just 3649/-

Use Coupon Code

QUILLPADHAI2023

Also available for X, XIth, XII*, NEET & JEE

» Practice chapter-wise & full syllabus MCQs in test format
« Get instant verification of your answer
-« Detailed analysis of every test on completion

- Option to save questions for future reference

Scan QR Code

to download
Visit our website to know more about our the app
range of books for IR (M 3R T15:
Visit Our Website

P W )
Ta Y Et Publications’ Pvt. Ltd. ~510L06 HEMISTRY
Transforming lives through learning.

Address:
B2, 9*" Floor, Ashar, Road No. 16/Z,
Wagle Industrial Estate, Thane (W)- 400604

Tel: 88799 39712 /13 /14 /15 Explore

our range of

Website: www.targetpublications.org MHT-CET

Email: mail@targetpublications.org



https://www.targetpublications.org/



