TESTNO.1

1. Electron is a particle whose mass is:
(A) Greater  than (B) Smaller  than
that of a proton that of a proton

and greater than
mass of neutron
(C) Smaller than (D) Greater  than
that of a proton

or a neutron
Explanatory Answer:
Mass of an electron

Mass of a proton =1.6726 x 10" kg
Mass of a neutron =1.6749 x 107" kg

2, In the equation E = mc’, value of ¢ is:
(A) 1,86,000 miles (B) 1,86,000 miles
per hour per sec
(C) 3x10°m/sec (D) BothAandC
(E) BothBandC
Explanatory Answer: Lo EQ
Because according to scientific notation,
there should be only one non-zero digit left

(©)
=9.1093 x 107" kg

that of an atom.

of decimal
3. 1m’ 1s equal to: ; :
(A) 10° cm (B) 10" mm
) 10° cm’ (D) Both A and B
Explanatorg Answer: J_ K&
| m’ —1m><]m><1m

— 10%cm x 10%cm x 10° cm = 10%cm® = 10°

C.C.
~10°mm x 10°mm x 10> mm = 10° (mm)’

4. On conversion, Kg-m2 sec”” becomes:
(A) Newton (B) Joule
(D) Watt

(C) Pa‘scal

2 sec™ = (kg m sec'z) X m
=N x m = Joule.
6. The ratio of 1 nanometre to one atto-
metre is:
(A) 10° (B) 10°
(C) 1077 (D) 10°®
HM—___-I
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; E.xplanatorg Answer: A)

1 nanometre 10" metre
] atto metre 10" metre
T 1 kg/m’ is equal to:
(A) 10° gm-cm~3
C) 1gm-cm®

10°

B) 10? gm-cm™

(D) _10° gm. cm’
Explanatory Answer: W _[[©)
1kg 1000 grams _3 gm
=T 1072 107 e~ O e
The prefix micro represents
th part of a quantity.
(A) 10'62 (B) 10°
(C) 10 (D) 107

Explanatory Answer: J_ K&

1 micro = 10°¢
Or 10°th part of certain quantity.
9. Conversion of 10 micro-centimeter in
meters is:
(A) 107" () 107
(Cc) 107 (D) 107"

Explanatory Answer: J_iG
10~ micro-centimetre
=107 x 107° x 102 metres
= 107" metres

10. Tick the correct statement
(A) All digits 1to9 (B)
are significant.

the

oo

Zeros to the left
of a significant

digit but not
between two
digits, is not
significant.
(C) Zero is (D) Only A and C

significant if it are true

lies between

two digits.

(E) All are true

Explanatory Answer: J_[KC)

The options A, B, C are true and these are
actually the rules ~to determine the
significant figures.
11. Significant figures in 0.0010 are:
(A) Four (B) Three
(C) Two (D) One

Explanatory Answer: J_ I8

Because zeros to the extreme left of a
" SI.gm.ﬁcant figures are not significant.
. S|gm.ficant figures in 1.0011000 are:
(A) Eight (B) Seven

[ ey ] Co—

C
Explanatory Answer:

(D) Five
(A)

Because the zeros in between any two
significant figures and to the extreme right

of significant figures are significant.

Six

of an

13. If the absolute uncertainty
instrument is 0.01 cm, then its least count
will be:

(A) 0.005cm (B) 0.01cm
C) 0.02cm (D) 0.001 cm
Explanatory Answer: Yo IS
Absolute uncertainty and least count bear
the same meanings.
14. The distance X determined by the

difference between (wo separate position
measurements are X; = 10.5 + 0.1 cm and
= 268 + 0.1 cm. Then x will be

X2 =

recorded as:
(A) 16.3cm (B) 16.3 +0.1 cm
©) 16.3+0.2cm (D) 16.3 +0.0lcm

Explanatory Answer:

When two quantities —are added or

subtracted, their absolute uncertainties are

added.

nd?l
In the formula V = 4 if the

15.

16.

Explanatory Answer: J__ K@)

17.

in diameter is

percentage uncertainty
then the total

0.8% and in length is 0.2%,
uncertainty in measuring the volume is:

(A) 1.8% (B) 1.0%
(C)_0.6% (D) 4%
ExplanatoryAnswer: [ K@)

Since diameter occurs in square, hence
percentage uncertainty in diameter will be
entered as 2 x 0.8 = 1.6. Next rule is that
when two quantities (e.g., diameter and
length in this case) are multiplied, their
uncertainties are added.
For multiplication and division purposes,
percentage uncertaintics are:

(A) Added (B) Subtracted

(C) Multiplied (D) Divided

This is the rule which has been applied in Q.
No. 39.

In case of power factor like rinV= 3"
r’, percentage uncertainty in radius is
the power factor.
] e |
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~

(A) Added into (B) Subtracted from

(C) Multipliedby (D) Divided by
Explanatory Answer: §_ IKS]

This is the rule which has been applied in Q.
No. 39.
18. The time of 30 vibrations of a simple
~ pendulum is recorded as 54.6 seconds by
a stop-watch whose least count is 0.1
second. The time period in seconds will be
quoted as:
(A) 1.82+0.006 (B) 0.54 +0.003
(C) 1.82+0.003 (D) 0.54 +0.006

The uncertainty in the time period of a
vibrating  body is  found by =
least count of a timing device

number of vibrations

, 54.6

and time period T =733

19. Volume of an object has been c'alculated
as 47.7 em® with 1.2% uncertainty. The

result in cm’ will be recorded as:
(A) 477+1.2 (B) 47.7%0.6

(C) 47.7+03 (D) 47.7+0.1
Explanatory Answer: (B)

Because 1.2% of 47.7 gives 0.6. '
20. The maximum possible error in the
reading of an instrument is its

Jeast count.
(A) Halfof (B) Quarter of

(C) Equalto (D) _Double than
Explanatony Answer: A (A)

The reason is wcll;explained by an example
of meter rod in article 1.6 page 10 of the

textbook.
kkkkhkkkkkkkkkhkkkkk%k

= 1,82 seconds.

TEST NO.2

_01_
=730 = 0.0031
1. A body moving with an acceleration of 5

m/sec’ started with velocity of 10 m/sec.
What will be the distance traversed in
10 seconds?
(A) 150m (B) 250m
(D) 400m

(©)

(C) 350m

1
Use s = vit +‘2'at2

2, A ball is dropped from a hcight of 4.2
metres. To what height will it rise if
there is no loss of KE after rebounding?

(A) 42m (B) 84m
(C) 12.6m (D) None of these

The ball will rebound to the same height
from which it was dropped.

3. A body is moving with constant velocity
of 10 m/sec in the north-east direction.
Then its acceleration will be:

(A) 10 m/sec’ (B) 20 m/sec?
(C) 30 m/sec’ (D) Zero
Explanatory Answer. | K&

As the body is moving with constant
velocity, hence acceleration is zero.

4. A certaizn force gives an acceleration of
2 m/sec” to a body of mass 5§ kg. The

same force would give a 20 kg object an
acceleration of:

(A) 0.5 m/sec?

{ 5ot 2 (B) 5 m/sec?
.0 Im/sec

(D) 9.8 m/sec?
am=5kg’F=ma=2x5=

a=2msec?

10N
Now F=10N,m=20kg o=E£ _10_
S 20
0.5 m sec™
S. An object is dro

pped from g3 height of

city at the moment ;
touches the ground js: =t it

(A)

100 m/sec

(B
1960 m/sec )

(D)

140 m/sec
196 m/sec

€re vi = 0 since the
d and not thrown,

nal velocities of a

object is simply droppe
6. If the initial and g
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moving body are 30 cm/sec and 3.70
m/sec, respectively, then the distance
covered in 5 seconds will be:

(A) Im (B) 2m

C) 5m (D) 10m
Explanatory Answer. (D)

Vi— Vi
1st Method = Use s = (——t—) Xt

2nd Method = Firstly find “a” by vi=v; +
at

1
and then use s = vit + 7 at?

7. Acceleration of 1.5 m sec” expressed in
km hr is:
(A) 324 (B) 5.4
(C) 5400 (D) 19440

1.5 E—C‘i = 1.5 X

1
1 1
3600 ¥ X 3600

hr

= 1.5 x _1—0]—06 x 3600 x 3600 km
hr ™
= 19440 km hr2
8. A train covers 90 km in half an hour.
The time taken by it to travel 15 km will
be:
(A) 20 minutes (B) 48 minutes

(C) 10 minutes (D) 5 minutes
Explanatory Answer: (D)

v =90 km in half on hour = 180 km/hr
s=15km,t=?

_ _s_15 _1
s=vtort= v =180 ]2hours

= 5 minutes
A body starting from rest covers a
distance of 0.45 km and acquires a
velocity of 300 km/hr. Its acceleration

will be:
(A) 0.092msec? (B) 0.5m sec?
C) 7.71 m sec™ (D) 0.15m sec?

Exlalanatorq Answer: ©
S=0.45km’vi=0
Vf=300km/hr’ a="9

2as = v;z - viz
_vi—vi _300x300
2s 2 x045

= 100,000 km-hr

_ 100,000 x 1000
3600 x 3600

=77l m

sec?

10. When a climber reaches the top of a
mountain:
(A) His weight is (B)
now greater

His
now
smaller

None of these

mass is
slightly
His weight is (D)
now  slightly
less

At the top of the mountain, value of g
becomes less and hence weight becomes less.

(©)

11. According to the law of conservation of
momentum, M;vy; — myvy =

(A) myvp t+ m2V2’

(C) m2v2 —myV’ 2

(B) mavy —myv2
(D) None of these

(B)

Law of conservatxon of momentum is
mvy; T mava= m,v + m»\

Thus m;vy — myv; = mpvy — mMaVv,
12. Force can also be defined as:
(A) Rate of change (B) Product of
of momentum mass per
second and
change in
velocities

(C) Both A and B (D) None of these
are correct

Force = rate of change of momentum
_ Mmvy—my;
B t

m
=7 We=w)
Force = mass per sec x change in velocity

13. When a bullet is fired by a gun, the gun
moves backward with a:
(A) Velocity equal (B) Velocity less
to that of bullet than that of
bullet
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- (C) Velocity (D) None of these

greater  than
that of bullet

Explanatory Answer: J_KG)
The option B is accordix?g to law of
conservation of momentum i.e.,

mv, + Mv, =mv, + My,
0+0=mv, + Mv,

! — —— /
Vz o "'M Vl
ie., vy <<v,

14. A force of 100 N acts upon a body for
five seconds. What will be the change in

momentum?
(A) 200NS (B) 500 Kg m/sec
(C) 20Kgm/sec D) 1
20 NS

Explanatory Answer: | (3)

Change in momentum = impulse = F x t

15. Suppose water comes out of a pipe at
the rate of 3 kg per second and its
velocity changes from 5 m/séc to zero on
striking the wall perpendicularly. The
force exerted on the wall is:

(A) 15N (B) 8N
(C) -2N (D) 166N
Explanatory Atiswer:
‘r%=3scc,vf vi=5—-0=5m/sec
m(vi—vi) m
F =:__Lt—12=T(Vf_ \D))
16. Range of the projectile is the same for

the following pair of angles:
(A) 0°and 45° (B) 35°and 55°
(C) 15°and 60° (D) 30°and 75°
Explanatony Answer: = [{
When the sum of two angles of projection
is equal to 90°, their horizontal ranges are
the same.

17. For any value of initial velocity, the
minimum range of a projectile is
obtained by throwing it at an angle of:

(A) 45° (B) 40°or50°
(C) 30°0r60° (D) 0°or90°

Explanatory Answer:

RIS sarADIC

18.

(C) tan’ (2) (D) tan™ (4)
Explanatory Answer: [0

19.

Explanatory Answer: |

MINIMum range means ZC1U range anu uiv
body is no more projectile. Either it 1s
moving horizontally or vertically.

In a projectile motion, the maximum
height reached equals the horizontal
range. The angle of the projectile with
the horizontal will be:

-1
@ g (1) B) tan” (1)

maximum height = horizontal range

visin?@ v?sin20
28 T e
S"; 0 = (sin 20) =2 sin O cos O
sin O
2
At the highest point, we can claim that:

(A) Resultant (B) Only
velocity is zero horizontal
component of

velocity is zero
Nothing of
above

=2cos0ie,tan0=4

(C) Onlyvyiszero (D)

©)

As the projectile moves from point of
projection to the highest point, v, goes on
decreasing and becomes zero at the
highest point.

20. Select formulae for time of flight and
maximum horizontal range:
(A) v?— sin2 0 (B) 2v;sin@
e g
g 2 .
I V. sin 20
Vv, sin“ 9 S ——
7 :
(C) 2v;sin® (D) 2
) g 2v;sin O ﬁ
V. sin? @ & 8
2g
Explanatory Answar.

There is no need of calculation. The
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Explanatory Answer:

2.

(C) When added, (D) When
give the sum multiplied, give
equal to zero the answer
equal to zero
Explanatory Answer J_[[i3

A=A j+A, | A=AvitAf
Explanatory Answer. Jf_[JE)

(D) A=A,sin@
Explanatory Answer: ()

——

projectile projected at 15 and 75° will
have same value of horizontal range, since

their total is 90°.

EA R A RS SRR R 1]

TESTNO.3

Which is correct?

(A) > A B) _A
A x A N

A

< — (D) _A
A A=

A== i

A A

Vector quantity is defined by its magnitude
and direction i.e.,

- A
A=AA

__)

or A=%
A

Parallel vectors of same magnitudes:
(A) Areequal (B) Are unequal

Direction of parallel vectors is always same.

According to the question, magnitude of

given vectors is always same, hence they are

equal.

Which one is correct?
A) > >, (B

A
©

=
Acit+Ayj

N’

_)

- - -
A=A +A,

- Ao A
where A, =A, i, A, = A, j

_)
If a vector A makes an angle O with x-
axis, then:

(A) A,=Asin®

(B) A=AcosH
(€) A=A cos0

Explanatory Answer: J_KQ)

6.

In the right angled triangle, the line opposite
to angle 0 is always called perpendicular.

oQ_ .
Hence op — sin 0
‘f= sin® ie, A,=Asin0

Distance AB between the points A (2,3,4)
and B (-5,6,7) is given by:

A) Firoi+ ik B gi-gf-nk
© _3i-3f-38 O _ff+af+ak

A v/\
A (2,3,4) is written as 2i + 3) + 4
A A A
(-5,6,7) is written as —5i + 6j + 7k.
A A A A A

" o ¢ . . A .
The distance AB = (-5i + 6) + 7K) — (21 + 3]
+4K)

A
k and B

A A A

=—7i+3j + 3k

= A A A
If A =2i+3)-4K, then its magnitude will

be:
(A) 3 ®) 3

© -1 ©)
Explanatory Answer: ()

— % A A
ITA=Ad+Aj+ Ak
_)
then |A| = \IA; + A_v-’ +A2

When the magnitude of two component

vectors are equal to that of their

resultant, then the angle between the
components is:

(A) 60°

(B) 90°
<€) 120°

(D) 150°
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Explanatory Answer: Jf__[[%)

Note that while determining the angle
between two vectors, we join their tails.

8. The rectangular components of a vector
are equal in magnitude when the vector
makes an angle with their x-

component.
(A) 0° (B) 30°
(C) 45°

(D) 60°
Explanatony Answer W= &)

If the rectangular components of a vector are
equal to each other, then angles opposite to
these sides will also be equal i.e., 45° each.

9. If the vector 5 N lies along x-axis, then its
component along y-axis will be:
(A) Zero (B) SN
(C) 7N _ (D) 10N
Explanatory Afiswer:
A vector of 5 N along X-axis cannot be
resolved. So its Y-component is zero.

10. A vector of magnitude 5 N is added to a
vector of magnitude 8 N while the
orientations are changeable. Range of
their possible sum will vary from:

(A) Zeroto3 N (B) 1NtolI3N

(C) 13Nto3N (D) None of these

Explanatory Answer: J —[[SH
If both the vectors are parallel, they will
give resultant equal to 13 N and if they are

anti-parallel, the resultant will be of
magnitude 3 N.
11. A person starts his journey from a point

O, travels 4 Km SE, then 4 Km SW, then
4 Km NW, and finally 4 Km North-east.
At what distance is he now from point O?

(A) Okm (B) 4km

(C) 8km (D) 12km

Explanatory Answer. {03

Firstly draw the direction indicator. Then
draw the diagram with scale (say) 4 km = 1
cm and note that 4 km SE means that vector
makes an angle of 45° with East as well as
South direction.

PR ATIPTAR
12. The unit vector of the vector A = 4i + 3j is
given by:

N

(B)

(A) 7 4i + 3}
5
©€) 5 @) 3i+4f

5

Explanatory Answer: | K&

- A

> A AN A 4it3]  A4it+3)
A=AA1.e.,A—A—m 5
AA

e
3. UA+B=7+7kand A-B=-{+§

—> -
then magnitude of A and B are:
(A) 3and4 (B) 7and-1
(C) 7and7 ) 5and 5
ExplanatoryAnswer Y2
A

A
A+B=7j+7k

M
=% =0 & A
A-B=-j+k 2)
- a) A
2A=6j + 8k

— A A
A=3j+4k Its  magnitude IK)l =

\Jo+16=5

Similarly
A A
A+B=7+7k Q)
— A A

A-B=-+k (2)
— + .{.. —

- A A
2B'=8j + 6k

e =

B=4j+3k  Its magnitude Bl =

14. Angle between two forces i?‘—: and F: acting

on a body is 90°, Their resultant F will
have magnitude equal to:

A) 2.2
&) Fi+F B) F2+p2

2
(D) None of these
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15. Two forces each of 10 N magnitude act on
a body. If the forces are inclined at 30°
and 60°, respectively with x-axis, then x-
component of their resultant is:

(A) 20N (B) 13.66N
(C) 10N (D) 8.66N
Explanatory Answer W=l
Rx = le e FZX 7

=F, cos 0; + F; cos 0,
=10cos 30 + 10 cos 60
=10x0.866 +10 x 0.5
=8.66+5=13.66 N

16. Two forces each of magnitude F act
perpendicular to each other. The angle

made by the resultant force with the
horizontal will be:

(A) 30° (B) 45°
(C) 60° (D) 90°
Explanatory Answer Wi
C When two sides of a
triangle are equal, the
F  angles in front of these
sides are also equal.
A F| 90+A+C =180°
A+C =180°
-90°=90
A =45 C=45°

17,

All trigonometric functions (sine, cosine,
tangent etc.) are positive in:
(A) 1st quadrant (B) 2nd quadrant
() 3rd quadrant (D) 4th quadrant
lanatory Answer: | A (A

Sin 8 is positive above X-axis.

Sin 0 is negative below x-axis. '
Cos 0 is positive on the right side of y-axis.
Cos 0 is negative on the left side of y-axis.

18. A force of 5 N is acting Y-axis. Its
component along X-axis is:
(A) 7N (B) SN
(C) Zero (D) 10N

A vector cannot have its component in a
direction perpendicular to itself.

A

19. The angle of a vector K)= A,i—A, jwith
the X-axis will be in between:
(A) 0°to90° (B) 90°to 180°
180° to 270° (D) 270°to 360°
ExplanatoryAns Vet (D)
. A A

-
A = A,i — Ajj tells that x-component of the

vector A is positive and y-component is
negative, therefore, vector lies in 4th

quadrant i.e., range of the angles is 270° to
360°.

20.

The x and y components of a force are3 N
and 5.2 N, respectively. The angle made
by the force with X-axis is:

(A) 30°

(B) 60°
(D) 90°

(B)

tan 9= =32 _ o
an 8 =5 =25 = 1733, 6 = 60
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