Class IX: Unit7

Unit 7: Data Entry and Keyboarding Skills

Assignment Solutions

Multiple-Choice Questions (MCQs)

1.

In touch typing, we make use of

fingers of each hand.

a. 10 b. 5

c. 4 d. 2

In the RapidTyping application, control buttons are
present in the ...

a. Tool Bar b. Text Panel

c. Title Bar d. Navigation Panel
During typing, your elbows must be aligned at
S

a. Left angle b. Right angle

c. Straight angle d. Curved angle

While typing in the RapidTyping software, the
toolbar displays the ... buttons.

a. Pause and Continue

b. Continue and Delete

c. Print and Restart

d. Create and Continue

In typing, the speed parameter KPS stands for
a. Keyterms per second

b. Keywords per second

c. Keystrokes per second

d. Keys per second

The progress bar reflects the
acceptable time for typing a single character.

a. Red b. Yellow

c. Green d. Black

The fourth level of the RapidTyping software is the
........................................... level.

a. Testing b. Advanced

c. Experienced d. Intermediate
................................ ANSWERS oo
1.b. 2. a. 3.b. 4.a 5.¢

6.b. 7.b.

Very Short Answer Questions

1.
Ans.

Ans.

Ans.

4.
Ans.

5.
Ans.

What is the use of the Caps Lock key in a keyboard?
Caps Lock is like a toggle key. Once it is pressed to switch
on, it types all the letters of the alphabet in capital casing.
Press the key again to return to the normal casing mode.
What are home keys?

Home keys represent the keys in the middle row of the
keyboard.

What is the name of the * key?

The “*” key is known as Asterisk, star symbol, or
mathematical multiplication symbol.

Which finger is placed on the A key while typing?
The little finger of left hand is placed on the A key.

What is the use of space bar key?
The space bar key is used to insert a blank space.

Short Answer Questions-I

1.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

What is the shortcut key for hiding and showing a
virtual keyboard?

You can show/hide a virtual keyboard by clicking the F9
key.

How can you delete a course?

To delete a newly created course, click the Delete button
on the Taskbar. Moreover, you can also delete a particular
course or a lesson by right-clicking it and selecting the
Delete option.

How can you open the Course menu using a
keyboard?
To open a course menu, we can use Ctrl+ K keys.

What do you call F1-F12 keys on the keyboard?
F1-F12 keys on the keyboard are called function keys.

What are the ‘~’ and ‘I’ symbols present on the
keyboard called?

“

~ " is called Tilde and “!” is called the Exclamation mark/
Bang.

What are the different ways of opening the
RapidTyping application in a computer?
You can start the RapidTyping tutor
double-clicking the RapidTyping 5 shortcut

either by
icon
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on the desktop of your computer or by selecting
the following menu path: Start —> All Programs
—> RapidTyping 5 = RapidTyping.

Short Answer Questions-II

1.

Ans.

Ans.

Ans.

What is the significance of interpreting result in the
RapidTyping application?

Interpreting result helps you assess your performance
in various ways. The results window displays your
performance in the following manner:

O Overall rating: The upper slider indicator shows
grades in terms of: Could be better, OK, Good and
Excellent.

O Speed: This indicator shows your typing speed in the
Speed/Net speed, words/characters/keystrokes per
minute/second format.

O Accuracy: This indicator shows your typing accuracy.

O Slowdown: This indicator shows the slowdown of your
typing rhythm.

Expand the following acronyms:

(i) WPM

(i) CPM

(i) KPM

(iv) WPS

(v) CPS

(vi) KPS

The expansion of acronyms is given as follows:

(i) WPM: Words Per Minute

(ii) CPM: Characters per Minute

(iii) KPM: Keystrokes Per Minute

(iv) WPS: Words per Second

(v) CPS: Characters per Second

(vi) KPS: Keystrokes Per Second

Enlist the different types of courses that are available

in the RapidTyping application.

The following are the different types of courses mentioned

in RapidTyping:

O Introduction: This category of course helps in
knowing the location of keys on the keyboard.

O Beginner: The aim of the beginner course is same as
the Introduction course having a little higher level
than the Introduction course.

O Experienced: This course helps in improving your
typing speed by learning symbols and words, which
are used repeatedly.

O Advanced: The course enables you to further enhance
your typing skills by entering the actual text matter.

O Testing: This course tests your touch typing skills.

Information Technology

Ans.

Explain the main components of the RapidTyping
tutor.

The description of the main components of the

RapidTyping tutor is as follows:

O Current Lesson tab: The Current Lesson tab button
is used to move back to the current lesson from any
other screen in the RapidTyping tutor.

O Student Statistics tab: This button shows the current
user statistics.

O Lesson editor tab: The Lesson editor tab opens the
Lesson editor window.

O Options button: This button allows you to customize
the various features or components of the RapidTyping
tutor such as keyboard, background and text color,
font, etc.

O Minimize window button: This button minimizes the
Main window of the RapidTyping application in the
Windows task bar.

O Maximize window button: This button maximizes the
Main window of the RapidTyping application up to the
entire screen of the computer.

O Close program button: This button closes the
RapidTyping application window.

O Toolbar: The Toolbar provides several options, such as
selecting a lesson, course, start or pause the lesson.

O Text panel: This panel shows the text which needs to
be typed by the typist or user.

O Status bar: It shows the tips for completing the
ongoing lesson.

O Virtual keyboard: The keyboard which appears on the
screen of the Main window of the RapidTyping tutor is
called the virtual keyboard.

Long Answer Questions

1.

Ans.

Mention the points that should be observed to

maintain a correct posture while typing.

When you have to do typing, you should sit on a chair

and face the screen. The following points may help you

maintain the correct posture while typing:

O Keep your back straight. Bend your elbows at the right
angle.

O Keep your feet firmly on the ground.

O When you see at the screen, your head must be tilted
slightly forward.

O You should keep at least 20-30 inches (or 45-70 cm)
distance between your eyes and the screen while
typing.

O The keyboard must be kept at the height of 28 to 30
inches from the floor.

O Put the least possible strain on the shoulder, arms and
wrist muscles while typing.



2.

Ans.

Ans.

Which of the following fingers are used for:
a. Pressing the T key

Pressing the/key

Pressing the L key

Pressing the K and, keys

Pressing the N key

Pressing the B key

@ ™ e an T

Pressing the J key
The fingers used for pressing the given keys have been
mentioned corresponding to them:

a. Pressing the T key Index finger of the left

hand

b. Pressing the/key Little finger of the right
hand

c. Pressing L key Ring finger of the right
hand

d. Pressing the K Middle finger of the right

and, keys hand

e. Pressing the N key Index finger of the right
hand

f.  Pressing the B key Index finger of the left
hand

g. Pressing the | key Index finger of the right
hand

Why is the Lesson Editor window used? Explain the
process of creating a new lesson in the RapidTyping
Application.

The Lesson editor window enables you to create or add a
new user-defined course in the RapidTyping application.
When you click the Course menu, you get the options:

O Create new course: Allows you to create a new blank

course by just typing a new name

Ans.
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O Add courses: Allows you to add an existing course
from a file stored in the computer’s hard disk or from
an already existing library stored in the RapidTyping
application

O Save selected courses: Allows you to save a selected
course with the .rapidtyping.course extension

O Save all: Allows you to save all the changes in all the
existing courses

We can perform the following steps to create a course:

1. Open the RapidTyping application. The main window
displays.

2. Click the Lesson editor tab. The Lesson editor window
displays.

3. Click the Course menu and select the Create new
course option.

4. Press the Enter key to enter the new course name
into the system. A new course will be created and
displayed in the list of courses.

Identify the following symbols present on the
keyboard:

a @ b. #
c. $ d %
e. f. &

The names of the following symbols present on the
keyboard are as follows:

a. @:At, or At symbol
#: Hash symbol

$: Dollar symbol

%: Percent symbol
~: Caret symbol

I 2

&: Ampersand, or and symbol
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CBSE Class 9 Mathematics
NCERT Solutions
CHAPTER 3
Coordinate Geometry(Ex. 3.1)

By Anthony Jamatia

Ans. Let us consider the given below figure of a study stable, on which a
study lamp is placed.
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Let us consider the lamp on the table as a point and the table as a plane.
From the figure, we can conclude that the table is rectangular in shape, when
observed from the top. The table has a short edge and a long edge.

Let us measure the distance of the lamp from the shorter edge and the longer
edge. Let us assume that the distance of the lamp from the shorter edge is 15
cm and from the longer edge, its 25 cm.

Therefore, we can conclude that the position of the lamp on the table can be

(15.25) or (25.15)

described in two ways depending on the order of the axes as*

2. Ans. We need to draw two perpendicular lines as the two main roads of the
city that cross each other at the center and let us mark it as N-S and E-W.

Let us take the scale as 1 cm = 200m.

We need to draw five streets that are parallel to both the main roads, to get
the given below figure.
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(i) From the figure, we can conclude that only one point have the coordinates
(4.3)

as .

Therefore, we can conclude that only one cross - street can be referred to as

4, 3).

(if) From the figure, we can conclude that only one point have the coordinates
aSI 3.4) _
Therefore, we can conclude that only one cross - street can be referred to as

(3, 4).

(Ex. 3.2)

Ans. (i) The horizontal line that is drawn to determine the position of any point
in the Cartesian plane is called as x-axis.



The vertical line that is drawn to determine the position of any point in the
Cartesian plane is called as y-axis.

(i) The name of each part of the plane that is formed by x-axis and y-axis is
called as quadrant.

(iii) The point, where the x-axis and the y-axis intersect is called as origin.



2.
Ans. We need to consider the given below figure to answer the following
guestions.

(i) The coordinates of point B in the above figure is the distance of
point B from x-axis and y-axis. Therefore, we can conclude that the
coordinates of point B are (-5, 2).

(if) The coordinates of point C in the above figure is the distance of
point C from x-axis and y-axis. Therefore, we can conclude that the
coordinates of point C are (5, -5).

(iii) The point that represents the coordinates (-3, -5) is E.
(iv) The point that represents the coordinates (2, - 4) is G.

(v) The abscissa of point D in the above figure is the distance of point D from
the y-axis. Therefore, we can conclude that the abscissa of point D is 6.

(vi) The ordinate of point H in the above figure is the distance of point H from
the x-axis. Therefore, we can conclude that the abscissa of point H is -3.

(vii) The coordinates of point L in the above figure is the distance of
point L from x-axis and y-axis. Therefore, we can conclude that the
coordinates of point L are (0, 5).



(viii) The coordinates of point M in the above figure is the distance of
point M from x-axis and y-axis. Therefore, we can conclude that the
coordinates of point M are (-3, 0).

(Ex. 3.3)

1. In which quadrant or on which axis do each of the points (- 2, 4), (3, -
1),(-1,0),(1,2) and (- 3,-5) lie ? Verify your answer by locating them
on the Cartesian plane.

Ans. We need to determine the quadrant or axis of the points (- 2, 4), (3, - 1),
(-1,0),(1,2)and (- 3, - 5).

First, we need to plot the points (- 2, 4), (3,-1), (- 1, 0), (1, 2) and (- 3, - 5) on
the graph, to get

We need to determine the quadrant, in which the points (- 2, 4), (3, - 1), (- 1,
0), (1, 2) and (- 3, - 5) lie.

From the figure, we can conclude that the point (- 2, 4) lie in 11" quadrant.
From the figure, we can conclude that the point (3, - 1) lie in IV"" quadrant.
From the figure, we can conclude that the point (-1, 0) lie on x-axis.

From the figure, we can conclude that the point (1, 2) lie in ISt quadrant.
From the figure, we can conclude that the point (- 3, - 5) lie in ' quadrant.



2. Plot the points (x, y) given in the following table on the plane,
choosing suitable units of distance on the axes.

X —2 —1 0 1 3
y 8 7 —1.25 | 3 —1

Ans. We need to plot the given below points on the graph by using a suitable
scale.

X —2 —1 1] 1 3
¥ 8 7 —1.25 | 3 —1

BS54

(-2.8) o a4
7.5 4

(-1, 7) = 7
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CBSE Class 09 Mathematics
Revision Notes
CHAPTER -6

LINES AND ANGLES

Basic Terms and Definitions

Intersecting Lines and Non-intersecting Lines
Pairs of Angles

Parallel Lines and a Transversal

Lines Parallel to the same Line

Angle Sum Property of a Triangle

ogahwNE

(1) Point - We often represent a point by a fine dot made with a fine
sharpened pencil on a piece of paper.

(2) Line - A line is completely known if we are given any two distinct points.
Line AB is represented by as . A line or a straight line extends indefinitely in
both the directions.

>
< - - >

A B

(3) Line segment - A part (or portion) of a line with two end points is called a
line segment.

-

A B

(4) Ray - A part of line with one end point is called a ray.It usually denotes the
direction of line

~
.- >

A B

(5) Collinear points - If three or more points lie on the same line, they are
called collinear points, otherwise they are called non-collinear points.

(6) Angle - An angle is the union of two non-collinear rays with a common
initial point.

Types of Angles -

(1) Acute angle - An acute angle measure between and



(2) Right angle - A right angle is exactly equal to
(3) Obtuse angle - An angle greater than but less than
(4) Straight angle - A straight angle is equal to

(5) Reflex angle - An angle which is greater than but less than is called a
reflex angle.

(6) Complementary angles - Two angles whose sum is are called
complementary angles. Let one angle be x, then its complementary angle be

(7) Supplementary angle - Two angles whose sum is are called
supplementary angles. Let one angle be x, then its supplementary angle be

(8) Adjacent angles -Two angles are Adjacent when they have a common
side and a common vertex (corner point) and don't overlap.

(9) Linear pair - A linear pair of angles is formed when two lines intersect.
Two angles are said to be linear if they are adjacent angles formed by two
Intersecting lines. The measure of a straight angle is 180 degrees, so a linear
pair of angles must add up to 180 degrees

(10) Vertically opposite angles - Vertically opposite angles are formed when
two lines intersect each other at a point. Vertically opposite angles are always
equal.

TRANSVERSAL - A line which intersects two or more given lines at distinct
points, is called a transversal of the given line.

(a) Corresponding angles

(b) Alternate interior angles

(c) Alternate exterior angles

(d) Interior angles on the same side of the transversal.
. If a transversal intersects two parallel lines, then

(i) each pair of corresponding angles is equal.

(ii) each pair of alternate interior angles is equal.



(iif) each pair of interior angle on the same side of the transversal is
supplementary.

If a transversal interacts two lines such that, either

(i) any one pair of corresponding angles is equal, or

(i) any one pair of alternate interior angles is equal or

(iif) any one pair of interior angles on the same side of the transversal is
supplementary ,then the lines are parallel.

Lines which are parallel to a given line are parallel to each other.

The sum of the three angles of a triangle is

The sum of all angles round a point is equal to

If a side of a triangle is produced, the exterior angle so formed is equal
to the sum of the two interior opposite angles.

If two parallel lines are intersected by a transversal, the bisectors of any
pair of alternate interior angles are parallel and vice-versa.

If two parallel lines are intersected by a transversal, then bisectors of
any two corresponding angles are parallel and vice-versa.

If a line is perpendicular to one of the given parallel lines, then it is also
perpendicular to the other line.




CBSE Class 9 Mathematics
NCERT Solutions
CHAPTER 6
Lines and Angles(Ex. 6.1)

By Anthony Jamatia

1. In Fig. 6.13, lines AB and CD intersect at O. If £A0C +2BOE = 70° gn(d
<BOD = 40° find <BOE and reflex <COE

Ans. We are given that £40C+£BOE=T70"gng £BOD=40"

We need to find ZBOE and reflex Z~COE .
From the given figure, we can conclude that form a linear pair.

We know that sum of the angles of a linear pair is 180",

- ZAOC +ZBOE+/COE =180
=70 + ZCOE =180

= /COE=180 - 70

=110

Reflex <COE =360 —ZCOE

=360 -110

=250

£40C = ZBOD (Vertically opposite angles), or
ZBOD+ /BOE =70

But, we are given that<B0D =40"

40+ ZBOE =70



ZBOE =70 —40
=30

Therefore, we can conclude that Reflex LCOE =250"gnq £BOE=30"

2. In Fig. 6.14, lines XY and MN intersect at O. If £ZPOY =90gnd a:b =2:
3, find c.

..........

Ans. We are given that <POT =90 gng a:b=2:3
We need find the value of c in the given figure.
Let a be equal to 2x and b be equal to 3x.

s a+b=90 = 2x+3x=90" = 5x=90°

= x=18°

Therefore? =3x18%=34°

Now? +¢ =180 [Linear pair]

= 54°+¢ =180°

= c=180"-54°=126°

ZPOR = ZPRQ /PQS = /PRT

3. In the given figure, , then prove that



<« v
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Ans. We need to prove that <¥95 =<FRT

We are given that <798 =<FPRQ

From the given figure, we can conclude that
£PQS and ZPQOR. and £PRS and ZPRT 4. o linear pair.

We know that sum of the angles of a linear pair is 180",
AP0S4+ 2 POR =180, and (l)

ZPRO+ ZPRT =180 (ii)

From equations (i) and (ii), we can conclude that
ZPOS+ ZPOR = /PRQ+ ZPRT.

But /POR= /PRQ.
- ZPOS = /PRT.
Therefore, the desired result is proved.

4.In Fig. 6.16, if x +y =w + z, then prove that AOB is aline.
A

Ans. We need to prove that AOB is a line.
We are given that * TV ="*Z,

We know that the sum of all the angles around a fixed point is 360

Thus. we can conclude thatLiDC+LBDC+LiDD+¢BDD =360, or

V+x+z+w=360"
But, *T¥ =¥*Z (Given).



2{y+x)= 360"
y+x=180"

From the given figure, we can conclude that y and x form a linear pair.

We know that if a ray stands on a straight line, then the sum of the angles of

linear pair formed by the ray with respect to the line is180".
v+x=180

Therefore, we can conclude that AOB is a line.

5. In the given figure, POQ is aline. Ray OR is perpendicular to line PQ.

OS is another ray lying between rays OP and OR. Prove that

;RDS:%{;QDS—;PDSL

ZROS = (2005 - 2P0S)
Ans. We need to prove that Z .

We are given that OR is perpendicular to PQ, or
ZQOR =90".

ZPOR and

From the given figure, we can conclude that Q0K t5rm a linear pair.

We know that sum of the angles of a linear pair is180 .
. ZPOR+ZQOR=180" .

ZPOR=90"
From the figure, we can conclude that £POR = £LPOS+ZROS

= LPOS+AROS :Ei'EI:’ or

ZROS =90 - ~2POS X0)



From the given figure, we can conclude that <2935 and ZPOS ¢4 3 linear pair.

We know that sum of the angles of a linear pair is180".
£QOS+ZPOS=180" .
Y2005+ 2P0Os) =00
2° ' (i)
Substitute (ii) in (i), to get

T L(2005+2P0s) - 2POS
205 =3 |

:%l'LQDS—LP{E:I_

Therefore, the desired result is proved.

6. It is given that<XTZ=64"and XY is produced to point P. Draw a figure

from the given information. If ray YQ bisects £ZI°F
find ZXT0 and reflex ~Q0FP

Ans. We are given that<XTZ=64" XY is produced to P and YQ bisects £ZI7

We can conclude the given below figure for the given situation:

: >
P X
We need to find <t1¢ andreflex 2OTP

From the given figure, we can conclude that <A7Z and £ZIP form a linear pair.

We know that sum of the angles of a linear pair is 180",
ZXTZ + /ZTP=180"

But<YTZ =647
=64 + /ZYP=180
= SZIP=116.



Ray YQ bisects <217 or

ZQYZ = ZQ¥P = @ =38’

ZXYQ=L0VZ + /XYZ
=58 +64 =122°

Reflex ZOYP=360"-2QTP
=360 —58

=302

[ ]

{ LXTQ =12 ZOTP=302"

Therefore, we can conclude tha =and Reflex

(Ex. 6.2)

1. In the given figure, find the values of x and y and then show that AB ||
CD.

Ans. We need to find the value of x and y in the figure given below and then
prove that 42 1CD

From the figure, we can conclude that
»=130"(vertically opposite angles), and
xand 50 form a pair of linear pair.

We know that the sum of linear pair of angles is 180",

¥+ 50 =180



From the figure, we can conclude that x and y form a pair of alternate interior
angles corresponding to the lines AB and CD.

Therefore, we can conclude that*=130 .y =130"and A3 [|CD

2. In the given figure, if AB || CD,CD ||EFand y:z=3:7, find x.

\

Ans. We are given that 2 1CD CDIEF g v:z=3:7

We need to find the value of x in the figure given below.

We know that lines parallel to the same line are also parallel to each other.

We can conclude that‘i’? ICDII EF

v=3aandz=Ta

Let Angles be

We know that angles on same side of a transversal are supplementary.
- .1’+_:L'=18|:|=.

* =2 (Alternate interior angles)

z+v=180", or

Ta+3a=180

= 10a=180



Now X+34 =180
x=126.

Therefore, we can conclude that x=126"

3. In the given figure, If AB || CD, £F - CD and £GED =126 find
ZAGE, ZGEF and LFGE_

-

N

Ans. We are given that 48 ICD EF L CD gnq £GED =126,

We need to find the value of <*C&.£GEF and ZFGE

in the figure given below.
ZGED=126

ZGED = /FED+ /GEF.

But, ZFED =90’

126 =90" + LGEF

— /GEF =36

" £AGE = 2GED (Alternate angles)

- ZAGE =126

From the given figure, we can conclude that <F£D and ZFEC form a linear pair.



We know that sum of the angles of a linear pair is 180",
ZFED+ /FEC =180

=90 +/FEC =180

= SFEC =90

ZFEC=/GEF +/GEC

~.90" =36 + LGEC

= SGEC =54

ZGEC = LFGE =54 (Alternate interior angles)

Therefore, we can conclude that <1GE =126 .2GEF =36 5q /FGE=54"

4.In the given figure, if PQ || ST, <P2R =110 gnd £LRST =130" find £QRS

[Hint: Draw a line parallel to ST through point R.]

Ans. We are given thatF@ 15T | £POR=110" 54 ZRST =130",

¢ ZORS

We need to find the value o in the figure.

We need to draw a line RX that is parallel to the line ST, to get

Thus, we haves‘T|| M.



We know that lines parallel to the same line are also parallel to each other.

We can conclude that PO| ST RY

<POR = 20RX (Alternate interior angles)

g £ORX =110

We know that angles on same side of a transversal are supplementary.
ZRST +/SRX =180 =130 +£SRX =180

= /SRX =180"-130"=50"

LA

From the figure, we can conclude that
ZORX = ZSRX + ZQRS = 110" =350"+ L QRS

= SORS =60".
Therefore, we can conclude that ZORS=60"

5. In the given figure, if AB || CD, <472 =30 and £PRD =127" find x and y.
p

<

Ans. We are given that 4B CD ,LiPQ:l‘U:and ZPRD =127"
We need to find the value of x and y in the figure.

£AFPQ=x=30" Alternate interior angles)

ZPRD= Z4PR =127 (Alternate interior angles)

ZAPR = /QPR+ /APQ.



127 =v+50° = y=7T"

Therefore, we can conclude that x=30 andy="77"

6. In the given figure, PQ and RS are two mirrors placed parallel to each
other. An incident ray AB strikes the mirror PQ at B, the reflected ray
moves along the path BC and strikes the mirror RS at C and again
reflects back along CD. Prove that AB || CD.

Ans. We are given that PQ and RS are two mirrors that are parallel to each
other.

We need to prove that“ 12 i the figure.

Let us draw lines BX and CY that are parallel to each other, to get‘ig IcD
We know that according to the laws of reflection

ZABX = /CBX gnd £BCY = 4DCY

£BCT = ZCBX (Alternate interior angles)

We can conclude that <4BX = ZCBX = ZBCT =2ZDCT

From the figure, we can conclude that

LABC = ZABX + ZCBX, g q £ZDCB=£BCT +£DCY .

Therefore, we can conclude that<ABC =£DCE

From the figure, we can conclude that <#5C and 2DCB form a pair of alternate
interior angles corresponding to the lines AB and CD, and transversal BC.



Therefore, we can conclude that AB|CD

(Ex. 6.3)

1. In the given figure, sides QP and RQ of APQR are produced to points
S and T respectively. If £ SPR =135°and < PQT = 110°, find £ PRQ.

Ans. We are given that <5FR =135 gng <£PET =110

We know that the sum of angles of a linear pair is180".

£SFPR+2RPQ=180". (| jnear Pair axiom)

and <PQT+2FPOR =180 (| inear Pair axiom)
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"+ ZRPQ =1807, 5 4 110"+ ZPOR =180,
Or. <RPQ =45 and ZPQR=T0"
From the figure, we can conclude that

LPQR+ ZRPO+ £PRQ =180". (Angle sum property)



= 70" +45° + Z/PRO=180° = 115" + ZPRQ =180°
= /PRO =65
{ LPRO =65

Therefore, we can conclude tha

2. In the given figure, £ X =62°, £ XYZ =54°. If YO and ZO are the
bisectors of < XYZ and < XZY respectively of AXYZ, find < OZY and <
YOZ.

w £

Ans. We are given that =¥ = 62'. £X¥Z =54 and YO and ZO are bisectors of
LXTZ and ZXZT | respectively.

We need to find £O0ZI" and LT0Zn the figure.

From the figure, we can conclude that in2 412

LX+LXI’E+LXZF=18D=_(Ang|e sum property)
=62 +54 + SXZV =180 =116 + - XZ¥ =180
= SXZ¥ =64

We are given that OY and OZ are the bisectors of £ATZ and LAZT |
respectively.

and
From the figure, we can conclude that in 2912

LOYZ+£0ZY + ZTOZ =180 (Angle sum property)

27 432 + Y07 =180



=359 + V07 =180

= Y0Z =121

Therefore, we can conclude that £10Z =121" gng £0Z¥ =327

3. In the given figure, if AB || DE, £ BAC =35°and £ CDE =539, find £
DCE.

o, 3.0
~

A

Ny |

Ans. We are given that 5 I1P% ZBAC=35" and ZCDE=53"

We need to find the value of £2CE in the figure given below.
From the figure, we can conclude that
£BAC = ZCED =35 (Alternate interior)
From the figure, we can conclude that in ADCE
ZDCE+ ZCED+ ZCDE =180 (Angle sum property)
ZDCE+35 +53 =180

= /DCE+88 =180

= /DCE=92"

Therefore, we can conclude that £DCE=92"

4. In the given figure, if lines PQ and RS intersect at point T, such that <
PRT = 40°,



ZRPT =95°and < TSQ = 75°, find < SQT.

Ans. We are given that<PRT =40. ZRPT =95 and 2150 =75

¢ £5QT

We need to find the value o in the figure.

From the figure, we can conclude that in ARTP

ZPRT + ZRTP+ZRPT =180 (Angle sum property)

40"+ /RTP+95 =180

= /RTP+135 =180

= /RTP =45

From the figure, we can conclude that

ZRIP = 2510 =45 (v/ertically opposite angles)

From the figure, we can conclude that in ASTO

£SQT + ZSTQ +2TSQ =180 (Angle sum property)

ZSOT+45 +75 =180 = £SQT +120° =180°
— /SOT =60".

Therefore, we can conclude that £50T =60

5. In the given figure, if 72—55 PQ || SR, <S¢k =28 and ZORT =65

find the values of x and y.

, then



Ans. We are given that 9 —£5-PQ | 5R. Z50R = 28 and ZORT =65
We need to find the values of x and y in the figure.

We know that “If a side of a triangle is produced, then the exterior angle so
formed is equal to the sum of the two interior opposite angles.”

From the figure, we can conclude that

ZSQR+ZQSR=ZQRT

28+ Z0SR =65
= Z0SR =37
From the figure, we can conclude that

x=205K =37 (Alternate interior angles)

From the figure, we can conclude that APOS
£POS+205P+20P5 =180 (Angle sum property)
ZQPS=90" (PQ _LPS)

x+y+90° =180

Therefore, we can conclude that

6. In the given figure, the side QR of APQR is produced to a point S. If
the bisectors of <79R ad 2FPRS a6t at point T, then prove that



1 //
\ ///,
\ /
/’ (\“ -

:’/,L/ 7\ / \\\

(‘) R Q
LOTR 1 LZOPR _ )
Ans. We need to prove that Z in the figure given below.

We know that “If a side of a triangle is produced, then the exterior angle so
formed is equal to the sum of the two interior opposite angles.”

From the figure, we can conclude that in29IR ~IRSis an exterior angle

ZQTR+/TOR = /TRS. or
ZQTR=ZTRS-ZTQR iy

From the figure, we can conclude that in, is an exterior angle

ZQPR+ZPQR = ZPRS.

We are given that €7 @4 RT are angle bisectors of <F'ER and ZPRS.
ZQPR+2/TQR=2/TRS

ZQPR=2(ZTRS-ZTQR).

We need to substitute equation (i) in the above equation, to get

ZQPR=2/QTR, or

SOTR= %LQPR.

Therefore, we can conclude that the desired result is proved.
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teachng children musie l

]
|
\

ao Wath the coveted awand vesting on-his chest and his eyes glinting wigy, Fife

happimess he said, “AlLT would like to say is; Teach your childien sy this 4,
Hindustan'’s richest tradition; even the West is now coming 1o ean our gy, e

the film world

"I just can’t come to terms with the artificiality and glamour of the filin v,
he says with emphasis. |
migrating to the U.S.A,

But Khansaab asked him if he would be able to transport River Ganga ag .,
Later he is remembered to have said, “That is why whenever I am ina fareig,
country, I keep yearning to see Hindustan."

playing at temples

For years to come the temple of Balaji and Mangala Maiya and the banks of g,
Ganga became the young apprentice’s favourite haunts where he could practjg,
in solitude.

getting the Bharat Ratna

With the coveted award resting on his chest and his eyes glinting with raye
happiness...

. the banks of the Ganga

and the banks of the Ganga became the young apprentice’s favourite haung

where he could practise in solitude.
But Khansaab asked him if he would be able to transport River Ganga as well,

leaving Benaras and Dumraon

“While in Mumbai, I think of only Benaras and the holy Ganga. And while i
Benaras, I miss the unique mattha of Dumraon.”

Answer these questions in 30-40 words.

- Why did Aurangzeb ban the playing of the pungi?
.. Emperor Aurangzeb banned the playing of the pungi in the royal residence because

its sound was shrill and unpleasant,

How is a shehnai different from a pungi?

The shehnai has a better tonal quality than the pungi, It is longer and broader
than the pungi. The shehnaiis the improved form of the pungi.

Scanned with CamScanner



. Where was the shehnai played traditiong|y

¥? How did PBisymg P .
e A o - . . l'l',l \ HiTes. ’ 8¢

rraditionally, the shehnai was part of the ndubys fismillah Khan change thi
. 1t A4 L T i
instrumcnts played at royal courts, Until T traditional ensembie of nine

. . recently. it wie nlaved avrlaatanbr 3
temples and weddings. Bismillah Khan ch Yi 1t was played exclusively in

..Ls

when and how did Bismillah Khan get his big break?

s Bismillah Kha.n got his big break in 1938 in Lucknow with the commencement
of the @l India Radio. He began to play the shehnai for the radio regularly and
gained immense popularity. )

5. Where did Bismillah Khan play the shehnai on 15 August 19472 Why was the event
" historic?

ans. On 15 August 1947, Bismillah Khan played the shehnai at the Red Fort. The event was
historic because it was the day when India got its independence from British Rule.
6. Why did Bismillah Khan refuse to start a shehnai school in the US.A.?

ans. Bismillah Khan refused to start a shehnai school in the US because he did not
wish to live away from Benaras, the river Ganga and his native Dumraon. He loved
his country too much to want to migrate from it.

Find at least two instances in the text which tell you that Bismillah Khan loved
India and Benaras.

o
m
2.
o
3
n

tns. The instances are _ P
i. When he first started playing the shehnai, Bismillah would play for hours ¢

the banks of River Ganga and in the temples of Benaras.

; i » US. he refused the offer
i. When he got a chance to start a shehnai school in the US, he re¢

as that would have meant leaving India.

i . P T A S T S

e as W FOrs e
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Notre Dame School

Sub- Biology class 9

Chapter- 7

Diversity in living organisms
Page-80

1.There are a wide range of life forms (about 10 million =13 million
species) around us. These life forms have existed and evolved on the
Earth over millions of years ago. The huge range of these life forms
makes it very difficult to study them one by one. Therefore, we look for
similarities among them and classify them into different classes to
study these different classes as a whole. Thus, classification makes our
study easier.

2.Examples of range of variations observed in daily life are:

(i)  Variety of living organisms in terms of size ranges from
microscopic bacteria to tall trees of 100 metres.

(ii)  The colour, shape, and size of snakes are completely different
from those of lizards.

(iii) The life span of different organisms is also quite varied. For
example, a crow lives for only 15 years, whereas a parrot lives
for about 140 years.



Page-82

1.The kind of cells that living organisms are made up of is a more basic
characteristic for classifying organisms, than on the basis of their
habitat. This is because on the basis of the kind of cells, we can classify
all living organisms into eukaryotes and prokaryotes. On the other
hand, a habitat or the place where an organism lives is a very broad
characteristic to be used as the basis for classifying organisms. For
example, animals that live on land include earthworms, mosquitoes,
butterfly, rats, elephants, tigers, etc. These animals do not resemble
each other except for the fact that they share a common habitat.
Therefore, the nature or kind of a cell is considered to be a
fundamental characteristic for the classification of living organisms.

2.The primary characteristic on which the first division of organisms is
made is the nature of the cell. It is considered to be the fundamental
characteristic for classifying all living organisms. Nature of the cell
includes the presence or absence of membrane-bound organelles.
Therefore, on the basis of this fundamental characteristic, we can
classify all living organisms into two broad categories of eukaryotes and
prokaryotes. Then, further classification is made on the basis of
cellularity or modes of nutrition.

3.Plants and animals differ in many features such as the absence of
chloroplasts, presence of cell wall, etc. But, locomotion is considered as
the characteristic feature that separates animals from plants. This is
because the absence of locomotion in plants gave rise to many
structural changes such as the presence of a cell wall (for protection),
the presence of chloroplasts (for photosynthesis) etc. Hence,
locomotion is considered to be the basic characteristic as further
differences arose because of this characteristic feature.

Page-83



1.A primitive organism or lower organism is the one which has a simple
body structure and ancient body design or features that have not
changed much over a period of time. An advanced organism or higher
organism has a complex body structure and organization. For example,
an Amoeba is more primitive as compared to a starfish. Amoeba has a
simple body structure and primitive features as compared to a starfish.
Hence, an Amoeba is considered more primitive than a starfish.

2.1t is not always true that an advanced organism will have a complex
body structure. But, there is a possibility that over the evolutionary
time, complexity in body design will increase. Therefore, at times,
advanced organisms can be the same as complex organisms.

Page-85

1.The criterion for the classification of organisms belonging to kingdom
Monera or Protista is the presence or absence of a well-defined nucleus
or membrane-bound organelles. Kingdom Monera includes organisms
that do not have a well-defined nucleus or membrane-bound
organelles and these are known as prokaryotes. Kingdom Protista, on
the other hand, includes organisms with a well-defined nucleus and
membrane-bound organelles and these organisms are called
eukaryotes.

2.Kingdom Protista includes single celled, eukaryotic, and
photosynthetic organisms.

3.In the hierarchy of classification,a species will have the smallest
number of organisms with a maximum of characteristics in common,
whereas the kingdom will have the largest number of organisms.

Page-88

1.Thallophyta is the division of plants that has the simplest organisms.
This group includes plants, which do not contain a well differentiated



plant body. Their body is not differentiated into roots, stems, and
leaves. They are commonly known as algae.

2.

Pteridophyta | Phanerogams
They have They have
inconspicuous | well

or less developed
differentiated | reproductive
reproductive | organs.
organs.

They produce | They produce
naked seeds.
embryos

called spores.

Ferns,

Pinus, Cycas,

Marsilea, fir, etc. are
Equisetum, examples of
etc. are phanerogams.
examples of

pteridophyta.

3.

Gymnosperm | Angiosperm
They are non- | They are
flowering flowering
plants. plants.
Naked seeds |Seeds are
not enclosed | enclosed
inside fruits inside fruits.
are produced.

Pinus, Cedar, | Coconut,

fir, Cycas, etc.

palm, mango,




are some etc. are some
examples of examples of
gymnosperms. | angiosperms.
page-94
1.
Porifera Coelenterate
1.They are 1.They are
mostly exclusively
marine, non- | marine
motile, and animals that
found either live in
attached to colonies or
rocks. have a solitary
life-span.
2.They show | 2.They show
cellular level | tissue level of
of organisation.
organisation.
3.Spongilla, 3.Hydra, sea
Euplectella, anemone,
etc. are corals, etc.
poriferans. are
coelenterates.
2.
Annelids Arthropods
1.The 1.Arthropods
circulatory have an open
system of circulatory
annelids is system.
closed.
2.The bodyis |2.The body is




divided into divided into
several few
identical specialized
segments. segments.
3.
Amphibian Reptiles
1.They have a | 1.They are
dual mode of | completely
life. terrestrial.
2.Scales are 2.Skin is
absent. covered with
scales.
3.They lay 3.They lay
eggs in water. | eggs on land.
4.1t includes It includes
frogs, toads, lizards,
and snakes,
salamanders. | turtles,

chameleons,
etc.

4,

Aves Mammals
1.Most birds | They do not
have feathers | have feathers
and they and the beak
pOssess a is also absent.
beak.

2.They lay 2.Some of
eggs. Hence, |them lay eggs
they are and some give

oviparous.

birth to young




ones. Hence,
they are both
oviparous and
viviparous.

Exercise

1.There are a wide range of life forms (about 10 million-13 million
species) around us. These life forms have existed and evolved on the
Earth over millions of years ago. The huge range of these life forms
makes it very difficult to study them one by one. Therefore, we look for
similarities among them and classify them into different classes so that
we can study these different classes as a whole. This makes our study
easier.

Therefore, classification serves the following advantages:

(i) It determines the methods of organising the diversity of life on
Earth.

(ii) It helps in understanding millions of life forms in detail.

(iii) It also helps in predicting the line of evolution.

2.For developing a hierarchy of classification, we choose the
fundamental characteristic among several other characteristics. For
example, plants differ from animals in the absence of locomotion,
chloroplasts, cell wall, etc. But, only locomotion is considered as the
basic or fundamental feature that is used to distinguish between



plants and animals. This is because the absence of locomotion in
plants gave rise to many structural changes such as the presence of a
cell wall for protection, and the presence of chloroplast for
photosynthesis (as they cannot move around in search of food like
animals). Thus, all these features are a result of locomotion.
Therefore, locomotion is considered to be a fundamental
characteristic. By choosing the basic or fundamental characteristic,
we can make broad divisions in living organisms as the next level of
characteristic is dependent on these. This goes on to form a
hierarchy of characteristics.

3.R.H. Whittaker proposed a five kingdom classification of living
organisms on the basis of Linnaeus’ system of classification. The five
kingdoms proposed by Whittaker are Monera, Protista, Fungi,
Plantae, and Animalia.

The basis for grouping organisms into five kingdoms is as follows:

(i)  On the basis of the presence or absence of membrane-bound
organelles, all living organisms are divided into two broad
categories of eukaryotes and prokaryotes. This division lead to
the formation of kingdom Monera, which includes all
prokaryotes.

(ii)  Then, eukaryotes are divided as unicellular and multicellular,
on the basis of cellularity. Unicellular eukaryotes form kingdom
Protista, and multicellular eukaryotes form kingdom Fungi,
Plantae, and Animalia.



(iii) Animals are then separated on the basis of the absence of a
cell wall.

(iv) Since fungi and plants both contain a cell wall, they are
separated into different kingdoms on the basis of their modes
of nutrition. Fungi have saprophytic mode of nutrition, whereas
plants have autotrophic mode of nutrition. This results in the
formation of the five kingdoms.

Organisms

l

. 3
Prokaryotes Eukaryotes

Monera l . l

Unicellular Multicellular

Protista

l l

With cell wall Without
l cell lwall
1 l Ammalia
Do not perform Able to perform
photosynthesis photosynthesis

l l

Fungi Plantae



4.The kingdom Plantae is divided into five main divisions:
Thallophyta, Bryophyta, Pteridophyta, Gymnosperms, and
Angiospermes.

The classification depends on the following criteria:

e Differentiated/ Undifferentiated plant body

e Presence /absence of vascular tissues

e With/without seeds

e Naked seeds/ seeds inside fruits

(i)

(ii)

(iii)

The first level of classification depends on whether a plant
body is well differentiated or not. A group of plants that do
not have a well differentiated plant body are known as
Thallophyta.

Plants that have well differentiated body parts are further
divided on the basis of the presence or absence of vascular
tissues. Plants without specialised vascular tissues are
included in division Bryophyta, whereas plants with vascular
tissues are known as Tracheophyta.

Tracheophyta is again sub-divided into division
Pteridophyta, on the basis of the absence of seed formation.



4.The other group of plants having well developed reproductive
organs that finally develop seeds are called Phanerogams. This
group is further sub- divided on the basis of whether the seeds
are naked or enclosed in fruits. This classifies them into
gymnosperms and angiosperms. Gymnosperms are seed bearing,
non-flowering plants, whereas angiosperms are flowering plants
in which the seeds are enclosed inside the fruit.

Plants
! l }
Do not have Have differentiated
differentiated plant body
plant body l
Thallophyta T . 1
Without specialised With vascular
vascular tissue tissue
Bryophyta
Do not produce seeds Produce seeds (Phanerogams)
Pteridophyta l l
Bear seeds
Bear naked seeds R
inside fruits
Gymnosperms Angiosperms

5. Criteria for deciding divisions in plants are:

(i) Differentiated/ Undifferentiated plant body



(i) Presence/ absence of vascular tissues

(iii) With/without seeds

(iv) Naked seeds/ seeds inside fruits

Plants
l | 1
Do not have Have differentiated
differentiated plant body
plant body l
Thallophyta " T . g
Without specialised With vascular
vascular tissue tissue
Bryaphyta
Do not produce seeds Produce seeds (Phanerogams)
Preridophyta l l

Bear seeds

Bear naked seeds Rt
mnside fruits

Gymnosperms Angiosperms

Criteria for deciding subgroups among animals are:

Animalia

|
1 l

Chordata Non - chordata

Kingdom Animalia is divided into two major groups on the basis of the
presence or absence of a notochord.



Absent
2. Body cavity [

3. Type of body symmetry

4. Type of coclom development

Enterocoleom

S, Types of true coclom [
Schizocoleom

Non-chordates do not possess a notochord, while all members of the
phylum chordates possess a notochord.

Non-chordate is further divided into subgroups on the basis of the
following features:

On the basis of the above features, non-chordates are divided into the
following subgroups: Porifera, Coelenterate, Platyhelminthes,
Nematodes, Annelids, Molluscs, Arthropoda, and Echinodermata.



Animals

Cellular level of Tissue level of
organisation orgamsation
Porifera
No body cavity Pseudocozlom Coelomate
between epidermis
and gastrodermis
Coelenterata, Nematoda
Platyhelminthes
Mesodermal cells Coelom formed from
from a single cell dunng pouches pinched off’
growth of the embryo from the endoderm

.

Annelida, mollusca

Arthopoda
No notochord Notochord present

Echinodermata Chordata

All members of the phylum chordate possess a notochord. However,
some animals such as Balanoglossus, Amphioxus, Herdmania, etc. have
a notochord, which is either absent or does not run the entire length of
the animal’s body. Therefore, these animals are kept in a separate sub-
phylum called Protochordata, and the rest of the chordates are
included in the sub-phylum vertebrata. The members of the sub-
phylum vertebrata are advanced chordates. They are divided into five
classes: Pisces, Amphibian, Reptilia, Aves, and Mammalia.



Phylum Chordata

Notochord present Notochord replaced by
at larval stages: vertebral column in
very rudimentary adults
Sub-phylum Sub-phylum
Protochordata Vertebrata

6 Vertebrata are classified into five classes:

(i)

(ii)

(iii)

Class Pisces: This class includes fish such as Scoliodon, tuna,
rohu, shark, etc. These animals mostly live in water. Hence,
they have special adaptive features such as a streamlined body,
presence of a tail for movement, gills, etc. to live in water.
Class Amphibia: It includes frogs, toads, and salamanders.
These animals have a dual mode of life. In the larval stage, the
respiratory organs are gills, but in the adult stage, respiration
occurs through the lungs or skin. They lay eggs in water.

Class Reptilia: It includes reptiles such as lizards, snakes, turtles,
etc. They usually creep or crawl on land. The body of a reptile is
covered with dry and cornified skin to prevent water loss. They
lay eggs on land.



(iv) Class Aves: It includes all birds such as sparrow, pigeon, crow,
etc. Most of them have feathers. Their forelimbs are modified
into wings for flight, while hind limbs are modified for walking
and clasping. They lay eggs.

(v) Class Mammalia: It includes a variety of animals which have
milk producing glands to nourish their young ones. Some lay
eggs and some give birth to young ones. Their skin has hair as
well as sweat glands to regulate their body temperature.

Vertebrates

Pisces Amphibia Reptilia Aves Mammalia



CBSE Class 09 Mathematics
Revision Notes
CHAPTER -3
COORDINATE GEOMETRY

By Anthony Jamatia

1. Cartesian System
2. Plotting a Point in the Plane with given Coordinates

Coordinate Geometry : The branch of mathematics in which geometric
problems are solved through algebra by using the coordinate system is known
as coordinate geometry.

Coordinate System
Coordinate axes: The position of a point in a plane is determined with

reference to two fixed mutually perpendicular lines, called the coordinate
axes.
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In this systerﬁ, position of z‘aﬂ|~ooinAt ‘ié&aescribed by ordered pair of two numbers.

Quadrants: The coordinate axes divide the plane into four parts which are
known as quadrants.



Ordered pair : A pair of numbers a and b listed in a specific order with 'a’ at
the first place and 'b' at the second place is called an ordered pair (a,b)

Note that (a,b not equal to b, a)

Thus (2,3) is one ordered pair and (3,2) is another ordered pair.

In given figure O is called origin.

The horizontal line

XOX' is called the x-axis.

The vertical line YOY' is called the -axis.

P(a,b) be any point in the plane. 'a’' the first number denotes the distance of
point from

y -axis and 'b' the second number denotes the distance of point from x -axis.
a - X - coordinate | abscissa of P.

b - Y - coordinate | ordinate of P.

The point of intersection of the coordinate axes is called the origin.

The coordinates of origin are (0,0)

Every point on the x-axis is at a distance o unit from the x -axis. So its
ordinate is O.

Every point on the y-axis is at a distance of unit from the y -axis. So, its

abscissa is 0.
aY

('r ‘) (*/ +)

Note : Any point lying on - axis or - axis does not lie in any quadrant.
The sign of coordinates (x, y) of a point in various quadrant are as given
below:

Quadrant Coordinates
X y
| + +

Il - +






IN-TEXT QUESTIONS SOLVED

NCERT Textbook for Class 9 Science — Page 15
Question 1. What is meant by a substance?
Answer: A pure substance consists of a single type of particles.

Question 2. List the points of differences between homogeneous and
heterogeneous mixtures.

Answer:
Homogeneous mixtures Heterogeneous p
e It has uniform composition. It does not have a unifo
® No visible boundaries of separation. Shows visible boundaries
® They consist of only one phmse. They consist of more tha
Example: sugar + water — sugar solution.| Example: sugar + sand

—

Class 9 Science NCERT Textbook Page 18
Question 1. Differentiate between homogeneous and heterogeneous mixtures with

examples.
Answer:

Homogeneous mixtures Heterogeneous p
® It has uniform composition. It does not have a unifo:
® No visible boundaries of separation. Shows visible boundaries
® They consist of only one phmse. They consist of more tha

Example: sugar + water — sugar solution.| Example: sugar + sand

—


https://www.aplustopper.com/types-pure-substances-mixtures/

Question 2. How are sol, solution and suspension different from each other?
Answer:

-

Sol. (colloid) Solution
1. Size of solute particles Size of solute particles .| Size of s
between 1 nm to 100 nm. less than 1 nm (10° m) more tha
2. It is stable. Stable. Unstable
3. It scatters a beam of It does not scatter light. It scatter
light.
4. Solute particles pass Solute particles pass Solute r
through filter paper. through filter paper. pass thre

Question 3. To make a saturated solution, 36 g of sodium chloride is dissolved in
100 g of water at 293 K. Find its concentration at this temperature.

Answer: Mass of solute (sodium chloride) = 36 g

Mass of solvent (water) =100 g

Mass of solution = Mass of solute + Mass of solvent

=36g+100g=136¢g

Mass of solute
Mass of solution
36
136

x 100

Concentration

it

x100 = 26.47%

Class 9 Science NCERT Textbook Page 24

Question 1. How will you separate a mixture containing kerosene and petrol
(difference in their boiling points is more than 25°C), which are miscible with each
other?

Answer: A mixture of kerosene and petrol which are miscible with each other can be
separated by distillation.

Method

Take a mixture in a distillation flask.

Fit it with a thermometer.

Arrange the apparatus as shown in the figure.

Heat the mixture slowly.

Petrol vaporises first as it has lower boiling point. It condenses in the
condenser and is collected from the condenser outlet.

—



o Kerosene is left behind in the distillation flask.

Kerosene
+ Petrol

Petrol

Distillation process

Question 2. Name the technique to separate
(i) butter from curd,

(ii) salt from sea-water,

(iii) camphor from salt.

Answer: (i) Centrifugation,

(i) Evaporation,

(i) Sublimation.

Question 3. What type of mixtures are separated by the technique of
crystallisation?

Answer: Crystallisation technique is used to purify solid with some impurities in it.
Example: Salt from sea-water.

NCERT Textbook Questions Page 24
Question 2. Classify the following as chemical or physical changes:

cutting of trees,

melting of butter in a pan,

rusting of almirah,

boiling of water to form steam,

passing of electric current, through water and the water breaking down
into hydrogen and oxygen gas,

dissolving common salt in water,

o making a fruit salad with raw fruits and

e burning of paper and wood.



Answer:

Physical Change Chemical Change

e cutting of trees e rusting of almirah

e melting of butter in a pan e passing of electric current
® boiling of water to form steam water and then breaking
e dissolving common salt in water into hydrogen and oxyger
®

making a fruit salad with raw fruits e burning of paper and woo

Question 3. Try segregating the things around you as pure substances or mixtures
Answer: Pure substances—Water, bread, sugar and gold.
Mixtures—Steel, plastic, paper, talc, milk and air.

Questions From NCERT Textbook for Class 9 Science

Question 1. Which separation techniques will you apply for the separation of the
following?

(a) Sodium chloride from its solution in water.

(b) Ammonium chloride from a mixture containing sodium chloride and ammonium
chloride.

(c) Small pieces of metal in the engine oil of a car.

(d) Different pigments from an extract of flower petals.
(e) Butter from curd.

(f) Oil from water.

(g) Tea leaves from tea.

(h) Iron pins from sand.

(i) Wheat grains from husk.

(j) Fine mud particles suspended in water.

Answer: (a) Evaporation

(b) Sublimation

(c) Filtration

(d) Chromatography

(e) Centrifugation

(f) Separating funnel

(g) Filtration

(h) Magnetic separation

(i) Winnowing/ sedimentation

(j) Decantation and filtration

Question 2. Write the steps you would use for making tea. Use the words, solution,
solvent, solute, dissolve, soluble, insoluble, filtrate and residue.

Answer: 1. Take a cup of water in a container as solvent and heat it.

2. Add sugar in it which is solute. Heat it till all sugar dissolves.

3. You get a solution of water and sugar.



4. Sugar is soluble in water completely.

5. Add half a tea-spoon of tea-leaves, it is insoluble in water.

6. Boil the content, add milk which is also soluble in water, boil again.

7. Filter the tea with the help of strainer, the tea collected in cup is filtrate and the tea
leaves collected on the strainer is residue.

Question 3. Pragya tested the solubility of three different substances at different
temperatures and collected, the data as given below (results are given in the
following table, as grams of substance dissolved in 100 grams of water to form a
saturated solution).

Substance Dissolved Temperature in K and Solubili_tg
283 293 313 333 i
Potassium nitrate 21 32 62 106 o
Sodium chionde 36 36 36 37
Potassium chionde 39 39 40 46
Ammonium chlonde 24 vl 41 99

(a) What mass of potassium nitrate would be needed to produce a saturated
solution of potassium nitrate in 50 grams of water at 313 K?

(b) Pragya makes a saturated solution of potassium chloride in water at 353 K and
leaves the solution to coo! at room temperature. What would she observe us the
solution cools? Explain.

(c) Find the solubility of each salt at 293 K. Which salt has the highest solubility at
this temperature?

(d) What is the effect of change of temperature on the solubility of a salt?



Answer:
(@) Mass of KNO, to produce a saturated solution of KNO, in 100 gr:
water at 313 K=62 g

. Mass of KNO, in 50 grams of water at 313 K

62.0 x 50
(b) Crystals of potassium chloride will be obtained on cooling the sat

solution.
(9 Solubility of each salt at 293 K is
() Potassium nitrate — 32 g
(i) Sodium chloride —> 36 g
(ii) Potassium chloride — 35 g
(iy Ammonium chloride — 37 g
(d On increasing the temperature, solubility of a salt increases.

Question 4. Explain the following giving examples:

(a) Saturated solution

(b) Pure substance

(c) Colloid

(d) Suspension

Answer: (a) Saturated solution: In a given solvent when no more solute can dissolve
further at a given temperature is called saturated solution.

(b) Pure substance: A pure substance consists of a single type of particles. E.g.,
gold, silver.

(c) Colloid: A colloid is a solution in which the size of solute particles are bigger than
that of true solution. These particles cannot be seen with our naked eyes, they are
stable, e.g., ink, blood.

(d) Suspension: It is a heterogeneous mixture in which the solute particles are big
enough to settle down, e.g., chalk-water, paints, etc.

Question 5. Classify each of the following as a homogeneous or heterogeneous
mixture: soda water, wood, air. soil, vinegar, filtered tea.

Answer: Homogeneous: Soda water, vinegar, filtered tea.

Heterogeneous: Wood, air, soil.

Question 6. How would, you confirm that a colourless liquid given to you is pure
water?

Answer: By finding the boiling point of a given colourless liquid. If the liquid boils at
100°C at atmospheric pressure, then it is pure water. This is because pure
substances have fixed melting and boiling point.



Question 7. Which of the following materials fall in the category of a “pure
substance”?

(a) Ice (b) Milk (c) Iron

(d) Hydrochloric acid (e) Calcium oxide (f) Mercury

(g) Back (h) Wood (i) Air.

Answer: Pure substances are: Ice, iron, hydrochloric acid, calcium oxide and
mercury.

Question 8. Identify the solutions among the following mixtures.
(a) Soil (b) Sea water

(c) Air (d) Coal

(e) Soda water.

Answer: Solutions are: Sea water soda water and air.

Question 9. Which of the following will show “Tyndall effect”?
(a) Salt solution (b) Milk

(c) Copper sulphate solution (d) Starch solution.

Answer: Milk and starch solution.

Question 10. Classify the following into elements, compounds and mixtures.
(a) Sodium (b) Soil (c) Sugar solution

(d) Silver (e) Calcium carbonate (f) Tin

(g) Silicon (h) Coal (i) Air

(i) Soap (k) Methane () Carbon dioxide

(m) Blood

Answer: Elements — Compounds — Mixtures
Sodium — Calcium carbonate — Sugar solution
Silver — Methane - Soil

Tin — Carbon dioxide — Coal

Silicon — Soap — Air ,Blood

Question 11. Which of the following are chemical changes?
(a) Growth of a plant (b) Rusting of iron

(c) Mixing of iron filings and sand (d) Cooking of food

(e) Digestion of food (f) Freezing of water

(g) Burning of a candle.

Answer: Chemical changes are:

(a) Growth of a plant (b) Rusting of iron

(c) Cooking of food (d) Digestion of food

(e) Burning of a candle



SOCIAL SCIENCE [GEOGRAPHY] - IX

CHAPTER- 4. CLIMATE
-NORBERT JAMATIA
Answer the following questions briefly :

What are the controls affecting the climate of India?
Ans- There are six major controls of the climate of any place. They are latitude, |at

pressure and wind system, distance from the sea, ocean current and r
Why does India have a monsoon type of climate?

es.
Ans- The monsoon winds play an important role in the climat ndi efare it is called
the monsoon type of climate.

Which part of India does experience the highest diurnal e of temp ure and why?

Ans- The north western part of India experiences the hig i nge of temperature. In

the thar desert, the day temperature may rise to 50\degree Celsius) and drop to near 15 degree

the same night. On the other hand there is ha ifference in day and night temperatures

Which winds account for rainfall alon

Ans- The south —west monsoon wi sible for the rainfall along the Malabar
coast.

What are jet streams and ho eyaffec climate of India?

Ans- Jet streams are a na be titude above 12000 m westerly winds in the
troposphere.

a) Their speed vari about 110 km/h in summer to about 184km/h in winter.

b) A numbe treams have been identified.

c) Them mid latitude and subtropical jet streams.

d) Jet ndian peninsular during the summer affect the monsoon.

hat do you understand by break in monsoon?

are moisture laden winds from the southwest which bring heavy rainfall to
summer.
onsoon means that the monsoon has alternate wet and dry spells. This means that
nsoon rains take place for a few days at a time. These wet spells are interspersed with
spells related to the movement of the monsoon trough.
Why is monsoon considered a unifying bond?
Ans- The seasonal alteration of the wind system and the associated weather conditions
provide a rhythmic cycle of seasons.
Monsoon rains are unevenly distributed and typically uncertain. The Indian landscape plant
and animal life, agriculture, the people and their festivities all revolve around the monsoon.
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All the Indian people eagerly await the arrival of the monsoon. It binds the whole country by
providing water which sets all agriculture, the people and their festivities, all revolve around the
monsoon.

All the Indian people eagerly await the arrival of the monsoon. It binds the whole country by
providing water which sets all agricultural activities in motion. That is why the monsoon is
considered a unifying bond.

Why does rainfall decrease from the east to the west in northern India?

Ans- Rainfall decrease from the east to the west in Northern India because therélis a decrease

in the moisture of winds. As the moisture bearing winds of the Bay of Beng
south west monsoon move further and further inland, the moisture gra
results in low rainfall when moving westwards. Consequently states lik

in western India gets very little rainfall.

The Tamil Nadu coast receives winter rainfall. Give reason, w

Ans- During the winter season the north west trade winds prevail ovegthe @ountry. They blow
from land to sea and hence for most part of the country it is a seas

Some amount of rainfall occurs on the Tamil Nadu t fr

ds as here they blow

from sea to land.
Give the characteristic of the monsoon rainfalfNin Indi
Ans-

e qUestiohs to try at Home/ Home work
eversal of wind direction takes place over the Indian sub-continent.
k offrainfall in India is concentrated over a few months.
a region of the eastern coast is frequently struck by cyclones.
ts of Rajasthan, Gujurat and the Leeward side of the western ghat are drought prone.
e escribe the regional variations in the climatic conditions of India with the help of suitable
examples.
f) Discuss the mechanism of Monsoon.
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Chapter 9 - Force And Laws Of Motion
Page:118

Question 1. Which of the following has more inertia:

(a) a rubber ball and a stone of the same size?

(b) a bicycle and a train?

(c) a five-rupees coin and a one-rupee coin?

Solution 1

Mass is a measure of the inertia of a body. The greater the mass of a body; the greater is its inertia.

(a) Mass of a stone is more than the mass of a rubber ball of same size. Hence, inertia of a stone is greater than that of
a rubber ball of same size.
(b) Mass of a train is more than the mass of a bicycle. Hence, inertia of a train is greater than that of a bicycle.

(c) Mass of a five rupee coin is more than that of a one-rupee coin. Hence, inertia of a five rupee coin is greater than
that of a one-rupee coin.

Concept Insight: More mass means more inertia.

Question 2. In the following example, try to identify the number of times the velocity of the ball changes.
“A football player kicks a football to another player of his team who kicks the football towards the goal The
goalkeeper of the opposite team collects the football and kicks it towards a player of his own team”.

Also identify the agent supplying the force in each case.

Solution 2

The velocity of the ball changes four times.

Agent supplying the force Change i_ri velocity of ball

\:

1. First player kicks a football. Velocity from ‘0’ changes to ‘w’
2. Second player kicks the football towards — Velocity changes again

the goal.

3. The goalkeeper collects the football. — Velocity becomes 0

4. Goalkeeper kicks it towards a player — Change in velocity takes place
of his team.

Concept Insight:- Velocity is a vector quantity. It has both magnitude and direction.

Question 3. Explain why some of the leaves may get detached from a tree if we vigorously shake its branch.
Solution 3

Some leaves of a tree may get detached when we shake its branch vigorously. This is because when the branch of the
tree is shaken, it moves to and fro, but due to inertia its leaves tend to remain at rest. Due to this reason, the leaves fall
down from the tree.

Concept Insight:- Inertia resists change in state of motion.

Question 4. Why do you fall in the forward direction when a moving bus brakes to a stop and fall backwards when
it accelerates from rest

Solution 4

When a moving bus brakes to a stop, we fall in the forward direction because though the lower part of our body comes
to a stop when the bus stops but the upper part of the body continues to be in motion in the forward direction due to its
inertia, thus making us fall in the forward direction.

When a bus accelerates from rest, we fall backwards because though the lower part of our body starts moving with the
bus but the upper part of the body tries to remain at rest due to its inertia, thus making us fall in the backward
direction.

Concept Insight:- Inertia resists any change in the state of motion of a body.

Exercise 126

Question 1. If action is always equal to the reaction, explain how a horse can pud a cart?
Solution 1



A horse pushes the ground in the backward direction. According to Newton's third law of motion, a reaction force is
exerted by the ground on the horse in the forward direction. As a result, the horse moves forward along with the cart.
Concept Insight:- Action and reaction forces act on two different bodies and that too in opposite directions.
Question 2. Explain, why is it difficult for a fireman to hold a hose, which ejects a large amount of water at a high
velocity.

Solution 2

Due to the backward reaction of the water ejecting from the hose pipe.

When a fireman holds a hose, which is ejecting large amounts of water at a high velocity, then a reaction force is
exerted on him by the ejecting water in the backward direction. This is because of Newton's third law of motion. As a
result of the backward force, the hose pipe tends to go backward and slips from the hands of fireman which makes it
difficult for the fireman to hold the hose pipe.

Concept Insight:- Action and reaction forces act on two different bodies and that too in opposite directions.
Question 3. From a rifle of mass 4 kg, a bullet of mass 50 g is fired with an initial velocity of 35 m/s. Calculate the
initial recoil velocity of the rifle.

Solution 3

Mass of the rifle, m; =4 kg

Mass of the bullet, m, =50 g = 0.05 kg

Recoil velocity of the rifle = v,

Bullet is fired with an initial velocity, v, = 35 m/s

Initially, the rifle is at rest.

Thus, its initial velocity, v=0

Total initial momentum (before firing) of the rifle and bullet system = (m; + m,)v =0

Total final momentum (after firing) of the rifle and bullet system

=mVviy + My,

=4(v,) +0.05 x 35

=4v; +1.75

According to the law of conservation of momentum:

Concept Insight:- Total momentum after the firing = Total momentum before the firing

4v;+1.75=0
v, =—-1.75
vy = —% =—-0.4375m/s

The negative sign indicates that the rifle recoils backwards with a velocity of 0.4375 m/s.
Exercise 127

Question 4. Two objects of masses 100 g and 200 g are moving along the same line and direction with velocities of
2 m/s and 1 m/s respectively
Solution 4
Mass of first object, m; = 100 g = 0.1 kg
Mass of second object, m, = 200 g = 0.2 kg
Velocity of first object before collision, v; =2 m/s
Velocity of second object before collision, v, =1 m/s
Velocity of first object after collision, vz = 1.67 m/s
Velocity of second object after collision = v,
According to the law of conservation of momentum:
Concept Insight:- Total momentum before collision = Total momentum after collision
Sy oMy = myvy tompvy
(0.1)X2 + (0.2)%1 = (0.1)X 1.67 + (0.2)Xvy
0.2 + 0.2 = 0.167 + 0.2v,
0.4 = 0.167 + 0.2y,
0.4—-0.167 = 0.2v,
0.233 = 0.2v,
0.233

T oz
Sovy=1.165m/ s




Hence, the velocity of the second object becomes 1.165 m/s after the collision.
Exercise 128

Question 1. An object experiences a net zero external unbalanced force. Is it possible for the object to be
travelling with a non-zero velocity? If yes, state the conditions that must be placed on the magnitude and
direction of the velocity. If no, provide a reason.

Solution 1

Yes. Even when an object experiences a net zero external unbalanced force, it is possible that the object is travelling
with a non-zero velocity. This is possible only when the object has been moving with a constant velocity in a
particular direction. Then, there is no net unbalanced force applied on the body. The object will keep moving with the
same non-zero velocity.

Concept Insight:- To change the state of motion, a net non-zero external unbalanced force must be applied on the
object.

Question 2. When a carpet is beaten with a stick, dust comes out of it. Explain.

Solution 2

Inertia of an object tends to resist any change in its state of rest or state of motion. When a carpet is beaten with a
stick, then the carpet comes to motion. But, the dust particles try to retain their state of rest. Hence, the dust particles
come out of the carpet.

Concept Insight:- Inertia resists change in state of motion.

Question 3. Why is it advised to tie any luggage kept on the roof of a bus with a rope?

Solution 3

When the bus suddenly accelerates from rest and moves forward, it acquires a state of motion. However, the luggage
kept on the roof, owing to its inertia, tends to remain in its state of rest and hence may fall down from the roof of the
bus.

Similarly, when the moving bus stops suddenly, then due to its inertia of motion, the luggage kept on the roof of the
bus tends to remain in motion and hence may fall down from the roof of the bus.

Hence, it is advised to tie the luggage kept on the roof of a bus with a rope so that it does not fall down when the bus
starts or stops suddenly.

Concept Insight:- Inertia resists change in state of motion

Question 4. A batsman hits a cricket ball which then rolls on a level ground. After covering a short distance, the
ball comes to rest. The ball slows to a stop because

(a) the batsman did not hit the ball hard enough.

(b) velocity is proportional to the force exerted on the ball.

(c) there is a force on the ball opposing the motion.

(d) there is no unbalanced force on the ball, so the ball would want to come to rest

Solution 4

(c) There is a force on the ball opposing the motion.

A batsman hits a cricket ball, which then rolls on a level ground. After covering a short distance, the ball comes to rest
because there is frictional force on the ball opposing its motion.

Frictional force always acts in the direction opposite to the direction of motion. Hence, this force is responsible for
stopping the cricket ball.

Question 5. A truck starts from rest and rolls down a hill with a constant acceleration. It travels a distance of 400
m in 20 s. Find its acceleration. Find the force acting on it if its mass is 7 tonnes (Hint : 1 tonne = 1000 kg).
Solution 5

Initial velocity, u = 0 (since the truck is initially at rest)

Distance travelled, s = 400 m

Time taken,t=20s

Acceleration, a=?

According to the second equation of motion:



1
5 =u'c+—a'c2
2

400=0+%Xaxqzmz

4OD=%X3X4DD

400 =200a
400

a=—
200

a=2m/s’

Given: 1 tonne = 1000 kg

Therefore, 7 tonnes = 7000 kg

Mass of truck, m = 7000 kg

From Newton's second law of motion:

Concept Insight:- Force, F = Mass x Acceleration

F =ma =7000x2 = 14000 N

Hence, the acceleration of the truck is 2 m/s? and the force acting on the truck is 14000 N.

Question 6. A stone of Ikg is thrown with a velocity of 20 ms~1 across the frozen surface of a lake and comes to
rest after travelling a distance of 50 m. What is the force of friction between the stone and the ice?
Solution 6

Initial velocity of the stone, u = 20 m/s

Final velocity of the stone, v = 0 (finally the stone comes to rest)

Distance covered by the stone, s =50 m

According to the third equation of motion:

V2= u? + 2as

where, a = acceleration

(0)>=(20)* + 2 x a x 50

0=400+100a

-400=100a

400
- =3
100

“a=-4mis
Concept Insight:- The negative sign indicates that acceleration is acting against the motion of the stone.
Mass of the stone, m =1 kg

From Newton's second law of motion:

Force, F = Mass . Acceleration
F=ma
F=1x(-4)=-4N

Hence, the force of friction between the stone and the ice is -4 N.

Question 7. 40000 kg engine pulls a train of 5 wagons, each of 2000 kg, along a horizontal track. If the engine
exerts a force of 40000 N and the track offers a friction force of 5000 N, then calculate:

Solution 7

(a) Force exerted by the engine, F = 40000 N

Frictional force offered by the track, Fs = 5000 N

Hence, net accelerating force, F, = F - F; = 40000 - 5000 = 35000 N



(b) Let acceleration of the train be a.
Net accelerating force on the wagons, F, = 35000 N
Mass of the wagons, M = Mass of a wagon x Number of wagons = 2000 x 5 = 10000 kg

From Newton's second law of motion:
Concept Insight:- Force = Mass x Acceleration

F.=Ma
F
a:_a:ngj r'ﬂ_,-‘rs2
M 10000

Hence, the acceleration of the train is 3.5 m/s%

Mass of the four wagons behind the first wagon = 4 2000 = 8000 kg

Acceleration of the wagons = 3.5 m/s?

Thus, force of wagon 1 on remaining four wagons behind it = 8000 3.5 = 28000 N

Hence, the force exerted by wagon 1 on wagon 2 is 28000 N.

Question 8. An automobile vehicle has a mass of 1500 kg. What must be the force between the vehicle and road if
the vehicle is to be stopped with a negative acceleration of 1.7 ms™*?

Solution 8

Mass of the automobile vehicle, m = 1500 kg

Final velocity, v = 0 (finally the automobile stops)
Acceleration of the automobile, a = -1.7 ms™

From Newton's second law of motion:

Force = Mass x Acceleration = 1500 x (-1.7) = -2550 N

Hence, the force between the automobile and the road is -2550 N, in the direction opposite to the motion of the
automobile.

Question 9.What is the momentum of an object of mass m, moving with a velocity v?.

Solution 9

(d) mv

Mass of the object =m
Velocity = v
Concept Insight:- Momentum = Mass x Velocity

Momentum = mv

Question 10.Using a horizontal force of 200 N, we intend to move a wooden cabinet across a floor at a constant
velocity. What is the friction force that will be exerted on the cabinet?

Solution 10

Force applied, P =200 N

Force of friction, F =?

As the wooden cabinet is to move across the floor with a constant velocity, no force (f) is spent in accelerating the
cabinet, i.e.,

f=P-F=0

or, F=P=200N

Concept Insight:- For a non-accelerated motion, no net force is required.



Question 11.Two objects each of mass 1.5 kg, are moving in the same straight line but in opposite directions. The
velocity of each object is 2.5 ms™ before the collision during which they stick together. What will be the velocity of
the combined object after collision?

Solution 11

Mass of first object, m; = 1.5 kg

Mass of second object, m, = 1.5 kg

Velocity first object before collision, v = 2.5 m/s

Velocity of second object before collision, v, = -2.5 m/s

(Negative sign arises because mass m, is moving in an opposite direction)

After collision, the two objects stick together.

Total mass of the combined object = m; + m;

Velocity of the combined object = v

According to the law of conservation of momentum:

Concept Insight:- Total momentum before collision = Total momentum after collision

My Vi + My V2 = (Mg + M) v

15(25)+15(-25)=(15+15v

3.75-3.75=3v

v=0

Hence, the velocity of the combined object after collision is 0 m/s.

Exercise 129

Question 12. According to the third law of motion when we push on an object, the object pushes back on us with
an equal and opposite force. If the object is a massive truck parked along the roadside, it will probably not move.
A student justifies this by answering that the two opposite and equal forces cancel each other. Comment on this
logic and explain why the truck does not move.

Solution 12 When we push a massive truck parked along the roadside, it does not move. The justification given by
the student that the two opposite and equal forces cancel each other is totally wrong. This is because force of action
and reaction never act on one body. There is no question of their cancellation. The truck does not move because the
push applied is far less than the force of friction between the truck and the road.

Concept Insight:- Action and reaction forces act on different objects.

Question 13. A hockey ball of mass 200 g travelling at 10 ms™ is struck by a hockey stick so as to return it along its
original path with a velocity at 5 ms™. Calculate the change of momentum occurred in the motion of the hockey
ball by the force applied by the hockey stick.

Solution 13

Mass of the hockey ball, m =200 g = 0.2 kg

Hockey ball travels with velocity, v; = 10 m/s

Initial momentum = mv;

After being struck by the stick, the hockey ball travels in the opposite direction with velocity, v, = -5 m/s

Final momentum = mv,

Concept Insight:- Change in momentum = Final momentum - Initial momentum

Change in momentum = mv, - mvy; =m (v, - v;) = 0.2 [-5-10] = 0.2 (-15) = -3 kg ms™

Hence, the change in momentum of the hockey ball is -3 kg ms™.

Question 14. A bullet of mass 10 p travelling horizontally with a velocity of 150 m™ strikes a stationary wooden
block and comes to rest in 0.03 s. Calculate the distance of penetration of the bullet into the block. Also calculate
the magnitude of the force exerted by the wooden block on the bullet.

Solution 14

Mass of the bullet, m =10 g = 0.01 kg

It is given that the bullet is travelling with a velocity of 150 m/s.

Thus, when the bullet enters the block, its velocity = Initial velocity, u = 150 m/s

Final velocity, v = 0 (since the bullet finally comes to rest)

Time taken to come to rest, t = 0.03 s

According to the first equation of motion,

v=u+at

where , a is the acceleration of the bullet

0=150+ (ax 0.03)




0=150+0.03a
—150=0.03a
150

— =3

0.03
c.a=—5000m/s?

Concept Insight:- Negative sign indicates that the velocity of the bullet is decreasing.
According to the third equation of motion:

V= U2+ 2as

0 = (150)? + 2x(-5000)xs

0 = 22500 + 2x(-5000)xs

0=22500 - 10000 s

10000 s = 22500
22500

s=———=2.25m
10000
Hence, the distance of penetration of the bullet into the block is 2.25 m.
From Newton's second law of motion:
Concept Insight:- Force, F = Mass Acceleration
Mass of the bullet, m = 0.01 kg
Acceleration of the bullet, a = -5000 m/s?
F =ma=0.01x(-5000) =-50 N
Hence, the magnitude of force exerted by the wooden block on the bullet is 50 N.
Question 15. An object of mass 1 kg travelling in a straight line with a velocity of 10 ms™ collides with, and sticks
to, a stationary wooden block of mass 5 kg. Then they both move off together in the same straight line. Calculate
the total momentum just before the impact and just after the before the impact and just after the impact. Also,
calculate the velocity of the combined object.
Solution 15
Mass of the object, m;=1 kg
Velocity of the object before collision, v; = 10 m/s
Mass of the stationary wooden block, m, = 5 kg
Velocity of the wooden block before collision, v, = 0 m/s
Total momentum before collision = myv;+ma,v, = (1x10)+(5%0) = 10 kg ms™
According to the law of conservation of momentum, the total momentum just after the impact will be the same as the
total momentum just before the impact.
i.e., the total momentum just after the impact will be 10 kg m s™.
It is given that after collision, the object and the wooden block stick together.
Total mass of the combined system = m; + m,
Velocity of the combined system = v
According to the law of conservation of momentum:
Concept Insight:- Total momentum before collision = Total momentum after collision
myvi+myv, = (m1+m2)V
(1x10)+(5%0) = (1+5)v
10+0 = 6v
10 = 6v
10 5
v=—==—m/5s
= 3
v=1.67m/s
Hence, velocity of the combined object after collision will be 1.67 m/s.

Question 16. An object of mass 100 kg is accelerated uniformly from a velocity of 5 ms™ to 8 ms™ in 6 s. Calculate
the initial and final momentum of the object. Also, find the magnitude of the force exerted on the object
Solution 16

Initial velocity of the object, u =5 m/s

Final velocity of the object, v =8 m/s

Mass of the object, m = 100 kg

Time taken by the object to accelerate, t=6s

Initial momentum of the object = mu = 100 5 = 500 kg ms™



Final momentum of the object = mv = 100 8 = 800 kg ms™

M — mul

.I.
Concept Insight:- Force exerted on the object, F =

_m(v—u) _800-500 300 _
ot 6 5 >ON

Question 17. Akhtar, Kiran and Rahul were riding in a motorcar that was moving with a high velocity on an
expressway when an insect hit the windshield and got stuck on the windscreen. Akhtar and Kiran started
pondering over the situation. Kiran suggested that the insect suffered a greater change in momentum as
compared to the change in momentum of the motorcar (because the change in the velocity of insect was much
more than that of the motorcar). Akhtar said that since the motorcar was moving with a larger velocity, it exerted
a larger force on the insect. And as a result the insect died. Rahul while putting an entirely new explanation said
that both the motorcar and the insect experienced the same force and a change in their momentum. Comment on
these suggestions

Solution 17  Rahul gave the correct reasoning and explanation that both the motorcar and the insect experienced
the same force and a change in their momentum. As per the law of conservation of momentum.

When 2 bodies collide:

Initial momentum before collision = Final momentum after collision

My U+ My U= My Vit MV,

The equal force is exerted on both the bodies but, because the mass of insect is very small it will suffer greater
change in velocity.

Question 18. How much momentum will a dumb-bell of mass 10 kg transfer to the floor if it falls from a height of
80 cm? Take its downward acceleration to be 10 ms>

Solution 18

Mass of the dumbbell, m = 10 kg

Distance covered by the dumbbell, s =80 cm =0.8 m

Acceleration in the downward direction, a = 10 m/s’

Initial velocity of the dumbbell, u=0

Final velocity of the dumbbell (when it was about to hit the floor) = v

Concept Insight Choose the equation of motion wisely out of the three, to minimize the number of steps in
calculations.

According to the third equation of motion:

V2 = U+ 2as
v!=0+2(10)0.8
v=4m/s

Hence, the momentum with which the dumbbell hits the floor = mv = 10x4 =40 kg m st
Momentum transferred to the floor is 40 kg m/s.

Exercise 130

Question 1. The following is the distance-time table on an object in motion:
Time in seconds Distance in metres
] 0
1
8
27
64
125
216
343

(a) What conclusion can you draw about the acceleration? Is it constant, increasing, decreasing, or zero?
(b) What do you infer about the forces acting on the object?

Solution Al

@) A3carefu| observation of the distance-time table shows that

st

A W N o~

N O O



It is known that

(i) for motion with uniform velocity (zero acceleration)
S =ut

e, st

(it) for motion with uniform acceleration

s =ut+ —at2

l.e., sot
52 t3

In the present case, . Therefore, we conclude in this case that acceleration must be increasing uniformly with

time.

(b) As F = ma, therefore, F *a. Hence, the force must also be increasing uniformly with time.

Question 2. Two persons manage to push a motorcar of mass 1200 kg at a uniform velocity along a level road. The
same motorcar can be pushed by three persons to produce an acceleration of 0.2 ms™. With what force does each
person push the motorcar? (Assume that all persons push the motorcar with the same muscular effort.)

Solution A2

Here, mass of motorcar, m = 1200 kg

Let each person exert a push F on the motorcar.

Total push of two persons = F + F = 2F

As this push gives a uniform velocity to the motorcar along a level road, it must be a measure of the force of friction
() between the motorcar and the road,

i.e, f=2F.

When three person push, total force applied=F + F + F = 3F

Force that produces acceleration (a=0.2 m/s?),

i.e, ma=3Ff=3F2F=F

or, F=ma=1200 x 0.2 =240 N

Question 3. A hammer of mass 500 g, moving at 50 ms™, strikes a nail. The nail stops the hammer in a very short
time of 0.01 s. What is the force of the nail on the hammer?

Solution A3

Civen:

Mass of the hammer, m=500g= 200 =0.5 kg
1000

Initial velocity, u =50 m/s
Final velocity, v=0m/s
Time, t=0.01 s
Force of the nail on the hammer, F=7
miv —u)
t
0.5(0-50)
0.01
0.5(—50)
0.01
_25
0.01
F=—-2500HM
Thus, the force of the nail on the hammer is 2500 N. Negative sign indicates the opposing force.
Question 4. A motorcar of mass 1200 kg is moving along a straight line with a uniform velocity of 90 km/h. Its
velocity is slowed down to 18 km/h in 4 s by an unbalanced external force. Calculate the acceleration and change
in momentum. Also calculate the magnitude of the force required.
Solution A4

F=ma=



10

Civen:
Mass, m= 1200 kg
S0x1000m

Initial velocity, u=90 km/h = =25m/s
E0XE0 s
X
Final velocity, v=18 km/h = 18x1000m _ Sm/is
E0XE0 s

Time, t=4 s
Acceleration, a="7
By equation of motion, we get,
w=L+at
VU

a=—-5m/s’

Change in momentum = mv-mu = m(v-u) = 1200x(5-25)= -24000 kg m/s

Force required , F = ma = 1200x(-5) = -6000 N

Magnitude of force required = 6000 N

Negative sign shows that force is opposing the motion

Question 5. A large truck and a car, both moving with a velocity of magnitude v, have a head- on collision and both
of them come to a halt after that. If the collision lasts for 1 s:

(a) Which vehicle experiences the greater force of impact?

(b) Which vehicle experiences the greater change in momentum?

(c) Which vehicle experiences the greater acceleration?

(d) Why is the car likely to suffer more damage than the truck?

Answer:

(a) During head on collision forces applied by truck and car are action-reaction forces. Hence both vehicles
experience same (equal) force of impact.

(b) Here initial velocity of both car and truck is same equal to v and final velocity of both is zero. But mass of truck is
much more than that of car, hence change in momentum of truck is more than change in momentum of car.

(c) For same force of impact, the acceleration of car will have greater magnitude because its mass is less.

(d) Car suffers more damage than the truck, as acceleration of car is more, its velocity falls to zero in a shorter time
and consequently, its momentum changes in a shorter time



