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PREFACE

The journey to academic excellence in the Higher Secondary Certificate (HSC) examinations is both
challenging and rewarding. Target’s ‘Board Questions with Solutions: Std. XII Sci.’ is a compilation of all
the relevant questions (MCQs + Theory Questions + Numericals) that have been asked in the previous years’
HSC Mabharashtra Board Papers of science stream for Physics, Chemistry, Mathematics & Statistics (Part I &
IT) and Biology. The objective of this book is to offer students quick access to previous years’ relevant board
questions along with their answers.

The chapter wise and subtopic wise (for Theory Questions & Numericals) segregation of questions enable
students gauge the weightage given and type of questions preferred for a chapter. Flow of questions is set year
wise with questions from the most recent examination placed last in a subtopic. Only those questions from
previous years which fall under the latest syllabus prescribed by Maharashtra State Board of Secondary and
Higher Secondary Education are included. The solutions are precise and supplied with suitable diagrams and
graphs. To aid students in understanding the different ways questions can be framed, each one is listed with
its alternate versions, marked with an ‘OR’. Detailed solutions are provided to difficult MCQs. Log
calculations are included for selective numericals to aid students. This book is crafted to be an indispensable
companion for students aspiring to excel in their HSC exams, providing them with a robust tool to master
their subjects comprehensively.

Publisher

Edition: Third

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

A book affects eternity, one can never tell where its influence stops.

Best of luck to all the aspirants!

Disclaimer

This reference book is transformative work based on latest textbooks of Physics, Chemistry, Mathematics & Statistics (Part I & II) and Biology
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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< Physics

O ] Rotational Dynamics

Multiple Choice Questions

1.

A car is moving along a horizontal curve of
radius 20 m and coefficient of friction between
the road and wheels of the car is 0.25. If
acceleration due to gravity is 9.8 m/s’, then its
maximum speed is [Mar 08]

(A) 3m/s(B) Sm/s (C) 7m/s (D) 9m/s

A body is acted upon by a constant torque. In 4

seconds its angular momentum changes from L

to 4L. The magnitude of the torque is .
[Oct 08]

@  ® T (D) 12L

4 4

Radius of gyration of a ring about a transverse axis

passing through its centre is [Mar 09]

(A) 0.5 x diameter of ring

(B) diameter of ring

(C) 2 x diameter of ring

(D) (diameter of ring)*

A stone is tied to a string and rotated in a
horizontal circle with constant angular velocity.
If the string is released, the stone flies
[Oct 09, Mar 10]

(C) 3L

(A) radially inward

(B) radially outward

(C) tangentially forward
(D) tangentially backward

The radius of gyration of a solid sphere of mass
M and radius R rotating about an axis with its

diameter N is [Mar 10]
1 2

A —R B ZR

(A) . (B) .
3 7

C —-R D —R

© | I

The moment of inertia of a thin uniform rod of
mass M and length L, about an axis passing
through a point, midway between the centre and
one end, perpendicular to its length is [Mar 13]

48 2 7 2
A — ML B — ML
» 4 ® 7

1 2 1 2
C — ML D — ML
© 48 (D) 16

If ‘L’ is the angular momentum and ‘I’ is the
2

o . L
moment of inertia of a rotating body, then 3

represents its [Oct 13]

10.

11.

12.

13.

14.

(A) rotational P.E. B)
(C) rotational K.E. (D)

total energy
translational K.E.

A thin wire of length L and uniform linear mass
density p is bent into a circular coil. Moment of
inertia of the coil about tangential axis in its

plane is . [Oct 14]

3pLl’ 8n’ 3pL’ 87
A B C D) =
A <= B T © = O e

The period of a conical pendulum in terms of its
length  (/), semivertical angle (0) and
acceleration due to gravity (g) is: [Mar 15]

(A) L [cosO (B) L /sin©
Zn\/ g 2n\/ g

(D)  4n [tan O
4g g

lcos0

(C) 4n

The kinetic energy of a rotating body depends
upon [Mar 15]
(A) distribution of mass only.

(B) angular speed only.

(C) distribution of mass and angular speed.
(D) angular acceleration only.

A particle rotates in U.C.M. with tangential
velocity ‘v’ along a horizontal circle of diameter
‘D’. Total angular displacement of the particle

in time ‘t’ is [Mar 16]
\ vt 2vt
@ v @ (2o 55 o 2

A body of moment of inertia 5 kgm® rotating
with an angular velocity 6 rad/s has the same
kinetic energy as a mass of 20 kg moving with a

velocity of . [Mar 16]
(A) S5m/s B) 4m/s
(©) 3m/s (D) 2m/s

The difference in tensions in the string at
lowest and highest points in the path of the
particle of mass ‘m’ performing vertical

circular motion is [July 16]
(A) 2mg (B) 4mg
(C) 6mg (D) 8mg

The body is rotating with uniform angular
velocity (o) having rotational kinetic energy (E).

Its angular momentum (L) is: [July 16]
2E E’ E E

A — B — © = O —
® ® ® 20

1
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15.  When the angular acceleration of a rotating 23. A body performing uniform circular motion has
body is zero, which physical quantity will be constant . [July 23]
equal to zero? [Mar 17] (A) velocity (B) kinetic energy
(A)  Angular momentum (C) displacement (D) acceleration
(B) Moment of inertia
(C) Torque 24. The moment of inertia (MI) of a disc of radius
(D) Radius of gyration R and mass M about its central axis is .

16. A body of mass ‘m’ performs uniform circular R ) [Feb 24]
motion along a circular path of radius ‘r’ with (A) MR (B) MR
velocity “v’. If its angular momentum is L, then the 4 2
centripetal force acting onitis . [July 17] (C) MR (D) 3MR’

mL” |5 L r 2
(A) I (B) r © ) D) P Answers:
. . L. © 2 B) 3. A 4. (©

17. If a rigid body of radius ‘R’ starts from rest and 5 (B) 6. B) 7. © 8 (O
rolls down an inclined plane of inclination ‘0’ 9 € 10. (C) 11. (D) 12. (C)
then linear acceleration of body rolling down 1:3 o) 1 4' A1 5' o 1 6. D
the plane is . [July 17] - © - ) - (© - (D)

. 17. (C) 18. (A) 19. (A) 20. (B)
(A) gsﬂ;(e B) gsin9(1+§j 21. (C) 22. (C) 23. (B) 24. (B
1+o Solutions:
©  gsind D) gsine(HK:] 1. v=Jurg = J0.25x20x9.8 = 7 m/s
1+ K—Z R -
R? ) ;’ - d_L N 4L-L _ 3_L

18. A particle of mass m performs vertical motion ' dt 4 4
in a circle of radius r. Its potential energy atthe ( '
highest point is : 6 Ir I I :

(g is acceleration due to gravity) [Mar 18] | D, ! |
(A) 2mgr (B) mgr : 1 ! :
© 0 (D) 3 mgr | E |

19. A thin ring has mass 0.25 kg and radius 0.5 m. : | f | :

Its moment of inertia about an axis passing | f—L/4—sfe—L/4—> L2 I
through its centre and perpendicular to its plane : E: g :
is . [Mar 18] I ! |
(A) 0.0625kgm®>  (B) 0.625kgm’ o o !
(C) 6.25kgm’ (D) 62.5 kg m’

20. The dimensions of angular momentum are From parallel axis thforem, ) 5 R
— 1 [Ngar Psii]uly 18] Io :IC+Mh2 - &+M(£] - o &
A [L°MTT] B) [LMT] 12 4 1216
(C) [L'M*TY (D) [L*M’T7] TML2

21.  In rotational motion of a rigid body, all particles T
move with : [Feb 20]

(A) same linear velocity and same angular 8. Linear density p = M
velocity L
(B) same linear velocity and different angular M=pL
velocity Wire of length L is bent into a coil of radius R
(C) different linear velocities and same ) L
angular velocities - R= n
(D) different linear velocities and different M.L of coil through any tangent in the plane of
angular velocities 3 , 3 LY 3pl

22.  When the bob performs a vertical circular the coil = EMR _E(p L)X(Ej T
motion and the string rotates in a vertical plane,
the difference in the tension in the string at 11. 0=2S s=vtandr= D
horizontal position and uppermost position is r’ 2

. [Mar 22] 0= 2vt
(A) mg (B) 2mg (C) 3mg (D) 6mg D
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O 1 Solid State

Multiple Choice Questions

1.

10.

In body centred cubic structure, the space

occupied is about . [Mar 13]
(A) 68% B) 53%
©) 38% D) 32%

To prepare n-type semiconductor, the impurity

to be added to silicon should have the following

number of valence electrons: [Mar 14]

A) 2 B) 3 < 4 D) 5

The major binding force in diamond is .
[Oct 14]

(A) covalent bond

(B) ionic bond

(C) metallic bond

(D) coordinate covalent bond

p-type semi-conductors are made by mixing

silicon with impurities of [Mar 15]
(A) germanium (B) boron
(C) arsenic (D) antimony

An ionic compound crystallises in FCC type
structure with ‘A’ ions at the centre of each face
and ‘B’ ions occupying corners of the cube. The

formula of compound is [Mar 17]
(A) AB; (B) As3B (C) AB (D) AB;
Number of types of orthorhombic unit cell is
. [July 18]
A 7 B 3 © 4 (D2

The number of atoms per unit cell of body
centred cube is: [Mar 20]
A 1 B 2 © 4 @DFO

The co-ordination number of atoms in body
centred cubic structure (bce) is .
[Mar 22]
A) 4 B) 6 < 8 D) 12
The CORRECT relation between edge length
and radius of an atom in simple cubic lattice is

, [July 22]
(A) 2a=r (B) V3a =4r
(C) a=2r (D) 2a =4r

The relation between radius of sphere and edge
length in body centered cubic lattice is given by

formula: [Mar 23]
(A) Br =4a (B) r= R
©) r—?a (D) rzgxa

< Chemistry

11. The number of particles present in face centred
cubic unit cell is/are [Feb 24]
@A 1 B) 2
© 3 D) 4

Answers:
. (A 2 D) 3. (A) 4. (B)
5. (B) 6. <o 7 B) 8 (©
9. (©) 10. (©) 11. (D)

Solution:

5. As ‘A’ ions are present at the face centres of

the 6 faces of the cube, the number of ions of
‘A’ in the unit cell = %x 6=3

As ‘B’ is present at the 8 corners of the cube,
number of ions of B in the unit cell

L | x8=1
8
Ratio of atoms A: B=3: 1.
The formula of the compound is A;B.

Theory Questions

1.2  Types of solids
1. Distinguish between crystalline solids and
amorphous solids. [Mar 13, 14, 17, 19]

Ans:

Crystalline solids Amorphous solids

i. The constituent | The constituent particles
particles are arranged | are arranged randomly.
in a regular and
periodic manner.

il. They have sharp and | They do not have sharp
characteristic melting  point.  They
melting point. gradually soften over a

range of temperature.

iii. | They are anisotropic, | They are isotropic, i.e.,
ie, have different | have same physical
physical properties in | properties in all
different direction. directions.

iv. | They have long | They have only short
range order. range order.

e.g. | Ice, NaCl, etc. Glass, rubber, plastics, etc.

2. Define isomorphism. [July 2023]
Ans. Isomorphism is the phenomenon by which two

or more substances have the same crystal
structure.

189




Std. XlI Sci.: Board Questions with Solutions

(Chemistry)

®

T

1.3

Classification of crystalline solids

iii.

Ans:

ii.
ii.
iv.

ii.

Ans:

ii.
ii.
iv.

1.5

Classify the following molecular solids into
different types:

HCl1 ii.
Solid ice iv.

CO;,
SO,
[July 18]

HCI - Polar molecular solid

CO; - Non-polar molecular solid

Solid ice - Hydrogen bonded molecular solid
SO, - Polar molecular solid

Classify the following solids into different
types: [Mar 20]
Silver ii. Py

Diamond iv. NaCl

Silver — Metallic solid

P, — Molecular solid

Diamond — Covalent network solid
NaCl — Ionic solid

Cubic system

Ans:

1i.

iii.

A face centred cube (fcc) consists of how
many atoms? Explain. [July 16]

OR

Calculate the number of atoms in a unit cell
of a metal crystallising in face centred cubic
structure. [July 17]

A face-centred cubic (fcc) unit cell has particles
(atoms) at the eight corners plus particles
(atoms) at the centre of its six faces.

Each particle present at the corner of a given
unit cell is shared with seven other neighbouring
unit cells. As a result, its contribution to the

. . . 1
given unit cell is only D
Thus, the number of atoms present at corners

. 1 .
per unit cell = 8 corner atoms x g atom per unit

cell=1

Each particle at the centre of the six faces is
shared with one neighbouring cube. Thus, 1/2 of
each face particle belongs to the given unit cell.

Thus, the number of atoms present at faces per
. 1
unit cell = 6 atoms at the faces x B atom per

unit cell =3

Therefore, the total number of atoms per unit
cell=1+3=4

Thus, fcc unit cell has total of 4 atoms per unit
cell.

2.

Ans:

Ans:

ii.

ii.

1v.

V.

1.6

Write the number of particles present in fcc
per unit cell. [July 23]

In fcc unit cell, there are 4 particles per unit cell.

Derive the relationship between molar mass,
density of the substance and unit cell edge
length. [Feb 24]
Relationship between density of a substance
and the edge length of unit cell:
If edge length of cubic unit cell is ‘a’, then the
volume of unit cell is a’.
Suppose that mass of one particle is ‘m’ and that
there are ‘n’ particles per unit cell.
Mass of unit cell =m X n ...(D)
The density of unit cell (p), which is same as
density of the substance is given by:

Mass of unit cell m xn

p = Yy

Volume of unit cell a

= Density of substance ...(2)
Molar mass (M) of the substance is given by:
M = mass of one particle X number of particles
per mole
=m X Nu (N, is Avogadro number)

M
Therefore, m = N ...(3)

A

Combining equations (1) and (3), gives

nxM A
PN, )

Packing of particles in crystal lattice

Ans:

1.7

What is the ratio of octahedral holes to the
number of anions in hexagonal closed packed
structure? [Mar 19]
The ratio of octahedral holes to the number of
anions in hexagonal closed packed structure is 1:1.

Packing efficiency

Ans:

Calculate the percentage efficiency of
packing in case of simple cubic cell. [Mar 17]

Packing efficiency of metal crystal in simple
cubic lattice:

Step 1: Radius of sphere:

In simple cubic unit cell, particles (spheres) are at
the corners and touch each other along the edge.

Thus,a=2rorr=% (D)

where, ‘r’ is the radius of atom and ‘a’ is the
length of unit cell edge.
Step 2: Volume of sphere:
Volume of a sphere = (4/3m)(r’).
Substitution for r from equation (1) gives:
Volume of one particle = (4/3) (.91/2)3
TEa3
< ...(2)
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<Mathematics & Statistics Part- I

O 1 Mathematical Logic

Multiple Choice Questions

1.

If A= {2, 3,4, 5, 6}, then which of the

following is not true? [Oct 13]
(A) 3Ix€Asuchthatx+3=38
(B) 3x€Asuchthatx+2<5
(C) 3Ixe€Asuchthatx+2<9
(D) Vx€Asuchthatx+6>9
The negation of p A (q — 1) is [Mar 16]
(A) pV(~qVn) B) ~pAr@—0
© ~pA(=q—=~1) (D) ~pV(qA~1)
Inverse of the statement pattern
PVvVa—PArgis [July 16]
A) ®r9—(@Va
B) ~pPVvad—-@r@PArq)
© (pV~qQ—(pAr~q)
@) (pA~qQ) = (pV~q)
The negation of p A (q > 1) is .

[Mar 22]
(A) ~pAa(~q—>-~1) (B) pv(~qvr)

©) ~paA(q—>1) D) p—>(@ar~1)

The negation of (p v ~q) A1 is .
[July 22]

(A) (pAgQAr B) (pArgvr
©) (pAqQv-~r D) (pvar~r

If p A q=F, p— q=F, then the truth values of

p and q are : [Oct 15]
A) T,T B) TF
€ FT (D) FEF
OR

Ifp AqisF, p— qisF then the truth values of
p and q are respectively. [Mar 23]
(A) T,T B) T,F
© FT (D) FEF
The dual of statement p A ~ q is equivalent to

. [July 23]
(A) ~pAgq B) pegq
©) ~pVvgq S ~p—>~q
The dual of statement t v (p v q) is .

[Mar 24]

(A) ca(pva) B) cArlprq)
©) tarlprq) D) tapva

Answers:
1. (D) 2. (D) 3. (D) 4. (D)
5. (C) o B) 7. (D) 8. (B)

Hints:
1. Consider option (D)
Forx=2 e A,wehavex +6=8<9
i.e., x = 2 does not satisfy the condition x + 6 > 9

2. ~[pa(@—1)]
=~pv~(q—>r1)

=~pVv(qQA~1)

...[De-Morgan’s Law]
...[Negation of implication]

3. Inverse of (p v q) > (p A q) is
~pvq >~pArq
=(pA~qQ > (pVv~q

4 ~pr(@-o]
=~pv~(q—>r)
=p —>[~(q—>1)]
=p =>[~(~qVv1)]
=p—>(qnr-~1)

5. AV~ At

=~(pV~qV-r
=(~pAq@ VT

6. p—q=F=p=Tandq=F

~[vp—>q=~pvq]

...[De Morgan’s law]
...|De Morgan’s law]

7. DualofpA~qispV~q.
pV~q=~p—>~q

Based on Exercise 1.1

~[p—>q=~pVq]

1. Write down the following statements in
symbolic form:
i. A triangle is equilateral if and only if it is
equiangular.
ii. Price increases and demand falls.
[Mar 13]

Solution:
1. Let p : A triangle is equilateral
q : A triangle is equiangular
Symbolic form of the given statement is p <> q.
il. Let p : Price increases

q : Demand falls
Symbolic form of the given statement is p A q.
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2. If p : It is a day time, q : It is warm, write
the compound statements in verbal form
denoted by—

i. pA~q ii. ~p—oq iii. qep

[Oct 14]

Solution:

We have

p : Itis day time

q: Itis warm

~p : It is not daytime

~q : It is not warm

Verbal forms of the given statements are
i. It is daytime but it is not warm.
il. If it is not daytime, then it is warm.
iii. It is warm if and only if it is daytime.

3. Write truth value of the following statement:
J5 is an irrational number but 3 + /5 is a
complex number. [Oct 14]

Solution:

Let p: +/5 is irrational.
q: 3 ++/5 is a complex number.

The symbolic form of the given statement is p A q
The truth values of both p and q are T.

Truth value of p A qis T.
4. If p, q, r are the statements with truth values
T, F, T, respectively then find the truth value
of(r Aq) < ~p. [July 16]
Solution:
A ~p=(TAF)~T
=(TAF)©F
=FoF =T

Hence, the truth value is ‘T’.

5. Write the truth values of the following

statements:
i. 2 is a rational number and 2 is an
irrational number.
ii. 2+3=50r2+/3=15
[Mar 19]
Solution:
1. Let p : 2 is a rational number

q: /2 is an irrational number
Symbolic form of the given statement is p A q
The truth values of both p and q are T.
Truth value of p A qis T.

il. Letp:2+3=5
q:V2+3=45
Symbolic form of the given statement is p v q
The truth value of p is T and the truth value of
qisF.
Truth value of p v qis T.

6. Write the truth values of the following

statements:
i. Two is the only even prime number.
ii. cos (20) = cos’0—sin” 0, for all ® <R
[July 19]
Solution:
1. The truth value of this statement is T.
il. The truth value of this statement is T
7. If the statement p, q are true statements and
r, s are false then determine the truth value
of (p—>q)v(r—s). [July 22]
Solution:
pP—=>q9vE—s) =(T->T)v(F >F
=TvT
=T

Hence, truth value is T.

8. Write the following compound statements
symbolically:

i. Nagpur is in Maharashtra and Chennai is in
Tamilnadu.

ii. If AABC is right angled at B, then
mZA + mZC =90°

[July 23]

Solution:

1. Let p : Nagpur is in Maharashtra.

q : Chennai is in Tamilnadu.
The symbolic form is p A q.
il. Let p : AABC is right angled at B.
q:mZA+m ZC=90°
The symbolic form is p — q.

9. Write the compound statement ‘Nagpur is in
Maharashtra and Chennai is in Tamilnaduw’
symbolically. [Mar 24]

Solution:

Let p : Nagpur is in Maharashtra.
q : Chennai is in Tamilnadu.
The symbolic form is p A q.

Based on Exercise 1.2

1. Using truth table, prove that:
P=q=(P—-DAr(Qq—p)

[Mar 98, Oct 00, 01, 04]

Solution:

The truth table is as shown:
1|2 3 4 5 6
P g peqp—qq—p P—>9Ar(Q—D)
T, T| T T T T
T F| F F T F
F|T| F T F F
FI|F| T T T T

In the above truth table, the entries in the
columns 3 and 6 are identical.

peq=(P—>9Ar(@—p)
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O | Differentiation

Multiple Choice Questions

1. Ifx’=¢"”, then % = [Oct 13]
I+x log x
A B —_—o*
(A) 1+logx ®) (1+logx)’
1-logx 1-x
) —== D
© 1+logx D) 1+logx
2. Ify=lfcose,x=lfsin9,then%at
0= % is [Mar 14]
A -1 B) 1
1 1
(O) D) —
© ®
3 Ifsec( y]: az, then d—J;—
x=y
[Oct 14]
(A) B) x
© = D) 0
X
_ \/; -1 .1 x-‘r\/;
4 If = sec | X2 |+ sin!| 2L , then
4 [x+x/; Jx -1
% - . [Oct 15]
1
(A) x ®) -
© 1 D) o
5. Derivative of tan’0 with respect to sec’® at
0= g is [Mar 17]
3 3 1 V3
A) = B) — (O - D) ——
(A) ® 2 © 5 O -
6. Iff(x)=x"+2x-3,then (f') (-3) =
[Mar 22]
A) 0 B -3
1 1
c) —- D) -
© -3 ©®
7. If y is a function of x and log (x + y) = 2xy, then
the value of '(0) = . [Mar 23]
A) 2 B) 0
<€ -1 D) 1

<Mathematics & Statistics Part- 11

8. Ifx= at4, y= 2at2, then % =

A ®) ¢
©) 28 (D) _tlz
Answers:
. (B 2. (A 3. (D)
5. B) 6. (D) 7. (D)
Hints:
Loa=e

Taking log on both sides, we get
ylogx=(x-y)loge=x-y
ylogx+y=x
W1 +logx)=x

- X
Y (1+1logx)

Differentiating w.r.t. x, we get

dy_df x
dx dx{ 1+1logx

1+ logx)%(x)—x%(l +logx)

o
dx (1+logx)’
1
_ (1+logx).1—x.;
(1+1logx)’
_ l+logx—1
 (I+logx)?
d logx

dx  (1+logx)’

2. y=1-cos0

% =—(-sin B) =sin O

x=1-sin6

—=-cos 0
do

dy
dy _go _sin® _
—=0 = =—tan O
dx dx  —cos®

do
8]0
dx J(o_ 4

(=)

x
4

[July 23]
4. (D)
8. (A
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Board Questions with Solutions
(Mathematics & Statistics Part - Il)

+
sec [y] _
xX=)y
X

Y~ sec”! (az) =b (say)
xX=y
x+y=bx—by
(1+b)y=0b-1)x
:(ij
Y b+1
y=cx,wherec=E=Z ...(1)
b+1 x

Differentiating w.r.t. x, we get

@
dx
‘% =L ...(i)[From ()]
dy
Y1
&y Tae”
dx? x°
{2
= xz ...[From (i1)]
X
y-y

x+\/;

e (B 35
{

x+\/—J+Sin—1 {x+\/;J

=cos

Jx-1

- A T
..l:'.'sll’l X+ COS x:E:|

o

-4
dr dr

Letu = tan’ 0 and v = sec’ 0

dugs =3 tan” 0 sec’ 0 and
%= 3sec” O sec O tan O = 3sec’ O tan O
du _ 3tan’Osec’® _ tan
dv  3sec’0tan® secO
t T
3
dv (9%) sec ™ 2
3
fx) =x"+2x -3
£ (x)=5x"+2
1y, 1
Y0 ==

(%)

f(xx) = -3 corresponds to x = 0.

- 1 1 1
£y (=3) = = =_
Y= 55 " 52 "2
7. log (x +y)=2xy ...(1)
Differentiating w. r. t. x, we get
=20y " +y)
l+y'=2x(x+y)y'+2y(x+y) -..(i1)
Substituting x = 0 in (i), we get
log(0+y)=0
y0)=1
Substituting x =0, y = 1 in (ii), we get
1+y’(0)=0+2(1)(0+1)
y'(0)=2-1=1
8. x=at
& 4at®
dt
y =2at’
Y _ 4at
dt
)
dy_ldt) _ dat _ 1
dx (QJ 4at®
dt
Based on Exercise 1.1
1. Ify=sec/x, then find % [July 16]
Solution:
y=sec+/x
Differentiating w.r.t. x, we get
% = —(Sec\/_) = (sec/x tan/x ) . —(/x)
1
=(secy/x tanx ). —
( x x) e
d_ _ sec~/x tan/x
dx 24x
2. Ify=tan’(logx’), find % [Mar 18]
Solution:
y= tan® (log x3)
Differentiating w.r.t. x, we get
dv _d
o a[tanz(log)fﬂ
3, d 3
= 2tan (log x°). . [tan (log x7)]
= 2tan(logx3).secz(logxs).%(log)f)
= 2tan (log x°).sec® (log x°). [ij ) i(ﬁ)
¥ ) dx
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< Biology

O ] Reproduction in Lower and Higher Plants

Multiple Choice Questions

1.

10.

The types of pollination exhibited by Vallisneria
and Zea mays respectively are [Oct 08]
(A) Anemophily and Hydrophily
(B) Entomophily and Hydrophily
(C) Hydrophily and Anemophily
(D) Hydrophily and Entomophily

The endosperm cells in an angiospermic plant
has 18 chromosomes, the number of
chromosomes in its roots cells will be

[Mar 09]
A) 12 (B) 6 () 18 (D) 24

In porogamy, the pollen tube enters into the

ovule through [Mar 09]
(A) micropyle (B) integument

(C) chalaza (D) funicle

Egg apparatus consists of [Oct 09]
(A) egg and antipodals

(B) egg and polar nuclei

(C) eggand synergids

(D) egg and secondary nucleus

Synergids are [Mar 10]
(A) haploid (B) triploid

(C) diploid (D) tetraploid

How many meiotic divisions are required for the
formation of 100 seeds? [Oct 13]
(A) 25 (B) 50 (C) 100 (D) 125

During fertilization, male gametes are carried by

pollen tube. This is called [Oct 13]
(A) Syngamy (B) Mesogamy
(C) Polygamy (D) Siphonogamy

For formation of 50 seeds, how many minimum
meiotic divisions are necessary? [Mar 14]
A 25 B 50 (©) 75 (D) 63

In bisexual flowers, maturation of gynoecium

before androecium is known as . [Mar 14]
(A) protandry (B) protogyny
(C) gynandry (D) dicliny

If the number of chromosomes in an endosperm
cell is 27, what will be the chromosome number
in the definitive nucleus? [Mar 15]
A 9 B) 18 (C) 27 (D) 36

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Lever mechanism of pollination is observed in
. [Mar 15]
(A)  Salvia (B) Jasmine

(C) Bougainvillea (D) Butea

Vegetative propagation takes place with the help

of leaves in plant. [Oct 15]
(A) Kalanchoe (B)  Oxalis
(C) Cynodon (D) Dahlia

How many meiotic divisions will be needed to

produce 44 female gametophytes in
angiosperms? [Oct 15]
A 11 B) 22 (C) 4 (D) 66
Endosperm of angiosperm is [July 16]
(A) haploid (B) diploid

(C) triploid (D) tetraploid

A versatile anther is an adaptation for

type of pollination. [July 18]
(A) anemophilous (B) entomophilous

(C) hydrophilous (D) ornithophilous

During double fertilization second male gamete

fuses with . [Mar 19]
(A) antipodal cell (B) eggcell
(C) secondary nucleus (D) synergids

How many meiotic and mitotic divisions are
required for the formation of male gametophyte
from pollen mother cell? [Mar 20]
(A) 2 meiotic and 1 mitotic
(B) 1 meiotic and 1 mitotic
(C) 1 meiotic and 2 mitotic
(D) 2 meiotic and 2 mitotic

How many meiotic and mitotic divisions occur
during the development of male gametophyte
from the microspore mother cell? [Mar 22]
(A) One meiotic and two mitotic

(B) Two meiotic only

(C) Two mitotic only

(D) One mitotic and one meiotic

How many mitotic divisions take place during
the formation of a female gametophyte from a

functional megaspore? [Mar 23]
(A) One (B) Two
(C) Three (D) Four

Which of the following types require pollinator
but result is genetically similar to autogamy?

[Mar 24]
(A) Geitonogamy (B) Xenogamy
(C) Apogamy (D) Cleistogamy
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Chapter 01: Reproduction in Lower
and Higher Plants

Answers:
1. < 2. B) 3. (A) 4. ©)
5. (A) 6. D) 7. (D) 8. (D)
9. B) 100 B) 11. (A 12. A
13. () 14. (©) 15. (A) 16. (O
17. (A) 18. (A) 19. (©) 20. (A)

Solutions:

6. For formation of 100 seeds, 100 male gametes

1

1

0.

3.

and 100 female gametes are required.
For formation of 100 male gametes, the number
of meiotic divisions required will be 25.

(1 Microspore mother cell —————> 4
microspores)

For formation of 100 female gametes, the
number of meiotic divisions required will be

100.

meiosis

(1 Megaspore mother cell ————— 4
megaspores —3degenerate oy functional
megaspore)

Therefore, for the formation of 100 seeds 125
meiotic cell divisions are expected.

For formation of 50 seeds, 50 male gametes and
50 female gametes are required.

For formation of 50 male gametes, the number
of meiotic divisions required will be 12.5 i.e. 13.

(1 Microspore mother cell —2%5 5 4
microspores)
For formation of 50 female gametes, the number

of meiotic divisions required will be 50.

meiosis

(1 Megaspore mother cell —————> 4
megaspores —Sdegenenate functional
megaspore)

Therefore, for the formation of 50 seceds 63
meiotic cell divisions are expected.

The endosperm is triploid (3n), whereas the
definitive nucleus is diploid (2n).

For formation of 44 female gametes, the number
of meiotic divisions required will be 44.

meiosis

(1 Megaspore mother cell —— 4
megaspores —Sdegenerate functional
megaspore)

Theory Questions

1.1  Asexual Reproduction

1. What is vegetative reproduction? Describe
any °‘three’ natural methods of vegetative
reproduction with examples. [Oct 14]

Ans:

Vegetative reproduction is a method of
reproduction in which plants reproduce
asexually through their vegetative parts.

il

Ans:

Ans:

Ans:

Ans:

ii.

Ans:

ii.

Natural methods of vegetative reproduction are
as follows:

Roots : Sweet potato, Asparagus, Dahlia

Leaf: Bryophyllum, Kalanchoe, Begonia, etc.
Stem: Rhizome (Turmeric), Tubers (Potato),
Bulbs (Onion), etc.

Define vegetative propagation.
Refer Subtopic 1.1: Q. No. 1(i)

Label the parts (1) and (2) in budding of

[Mar 15]

yeast cell. [Oct 15]
2
Nucleus
Vacuole
(1
The parts in budding of yeast cell are as follows:
1: Mother cell 2: Bud

What is ‘vegetative reproduction’? Explain
‘any three’natural methods of vegetative

reproduction. [July 18]
Refer Subtopic 1.1: Q. No. 1
Define stock and scion. [July 18]

The part of the rooted plant on which grafting is
done is called stock (root stock).

The part which is inserted on the stock during
grafting is called scion (graft).

What is artificial method of vegetative

propagation?

Describe:

Cutting ii. Budding.
[Mar 20]

The process of growing plants by using artificial
methods like cutting, grafting and tissue culture
is known as artificial method of vegetative
propagation.

Cutting:

The small piece of any vegetative part of a plant
having one or more buds is used for
propagation.

Some of the common cuttings are:

Stem cutting - e.g. Rose, Bougainvillea; leaf
cutting - e.g. Sansevieria; root cutting e.g.
Blackberry.

Budding:

Budding is also called bud grafting in which
single bud is a scion.

A single bud is then inserted in the slit of the
stock.

Grafting is commonly done in plants like Apple,
Rose, Pear, etc.

497



Page no. 498 to 608 are purposely left blank.

To see complete chapter buy Target Notes




Meet the Entrance Exam

Game Changers

T N
_____ ") PapeRs 25 Years MHT-CET Previous Solved Papers (PCMB)
MHT-CET  sampie Chapter-wise, topic-wise and year-wise past MHT-CET ’

CHAPTER

questions that will help you breeze through MHT-CET

37— s » Trend analysis - Time-saving tricks - Rapid revision tools

MHT-CET 22 Model Question Paper Set (PCM and PCB)

Unskippable practice papers for unbeatable scores

SAMPLE
CHAPTER », .

[
- Practice papers - Solved past papers - Solutions - Shortcuts fazhr

-

MHT-CET Solved Papers 2024 (PCM and PCB)

savpie Authentic papers from all sessions of the 2024 MHT-CET exam
2024 | _CHAPTER :

£\

- All sets of 2024 - Smart tips - Difficulty level
papers and tricks analysis

A @.77‘“\ n
i 37 Years NEET (UG) Previous Solved Papers (PCB) (D) T
. The ultimate topic-wise collection of previous NEET questions NEET wo)
i SAMPLE  BjOLOGY el
; - Latest NEET - Topic and subtopic - Detailed IR go“f\‘,"g%”sf —
- questions analysis solutions "

10 s NEET (UG) 10 Full Syllabus Mock Tests
—_— A NEET-like mock test kit for the real exam experience

- 10 Mock tests - 10 OMR sheets - Solutions booklet

Tar® et rubiications’ Pvt. Ltd. Visit Our Website

Transforming lives through learning,

Address:

B2, 9" Floor, Ashar, Road No. 16/Z, A :
Wagle Industrial Estate, Thane (W)- 400604 En 4 Get FREE mﬁﬁiﬁg

Tel: 88799 39712 /13 /14 /15 e it Previous Years' & e
Website: www.targetpublications.org Papers E]ﬁw?ﬁ

o . . . TARGET AMAZON TARGET FLIPKART
Email: mail@targetpublications.org STORE SrhSE



https://www.targetpublications.org/

