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A short linear object of length 1 lies along the axis of a
concave mirror of focal length f at a distance u from the

pole of the mirror. The size of the image is approximately
equal to
]l.'! 3

o S 5 |
L=

A small fish 0.4 m below the surface of a lake is viewed

through a simple converging lens of focal length 3 m. The
lens is kept at 0.2 m above the water surface such that fish
lies on the optical axis of the lens. The image of the fish

seen by observer will be at (ﬂ“m = gj ]

a. A distance of 0.2 m from the water surface

b. A distance of (0.6 m from the water surface

c. A distance of (1.3 m from the water surface

d. The same location of fish

Light of wavelength 6000 12x10 ®m is incident on a
single slit. First minimum is obtained at a distance of 0.4
cm from the centre. If width of the slit is 0.3 mm, then
distance between slit and screen will be:

b. 1.5m c.2.0m d.2.3m

A plane electromagnetic wave of frequen cy w falls

a. 1.0m

normally on the surface of a mirror approaching with a
relativistic velocity v. Then frequency of the reflected

. = v
wave will be (gwcn B= —] :

C

1+ ﬁ (l_ ﬁ)“"{]
o 1 Bw, (LY
(1-8) (1+ B)wy
In the above question wavelength is
a. 666 nm b. 666 A
c. 666 um d. 6.66 nm0
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6.

10.

11.

12,

piq @mindsetforensic Mofflcialforenslcmindset@gmall.cnm

In above question, the coherence time will be
a. 8x107"'s b. 8x10 "%
c. 8x107% d. 8x107%

Which of the following statement is not correct?

a. Photographic plates are sensitive to infrared rays

b. Photographic plates are sensitive to ultraviolet rays

c. Infrared rays are invisible but can cast shadows like
visible light

d. Infrared photons have more energy than photons of
visible light

The figure shows the variation of photocurrent with anode

potential for a photo -sensitive surface for three differe nt

radiations. Let 1,1, and I, be the intensities and f, f;
and f. be the frequencies for the curves a, b and c

respectively.
Photo current

o' Anode potential
b. £, = and L =1,
d f,=1f and L =l

= f, and 1, #],

=f{ and I, =l

The ratio of specific charge e/m of an electron to that of
a Hydrogen ion is

& 11 b. 1840 : 1

c.1: 1840 a2 1

The energy required to excite an electron from the ground
state of hydrogen atom to the first excited state, is:

a. 1.602x10 "] b. 1.619x107'J

c. 1.632x107") d. 1.656x107"]
A nucleus ;X" emits 9 g-particles and 5p particle. The ratio

of total protons and neutrons in the final nucleus 1s:

. _Z-13 (Z-18)
" (A-Z-23) " (A-36)

o (Z-13) (Z-13)
" (A-36) " (A-Z-13)

I mg gold undergoes decay with 2.7 days half -life period,
amount left after 8.1 days is:
a. 0.91 mg

c. 0.5 mg

b. 0.25 mg
d. 0.125 mg
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13.

14.

16.

17.

18.

19.

20.
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In a radio receiver, the short wave and medium wave
stations are tuned by using the same capacitor but coils of
different inductance L, and L, respectively then

ml g b. L, <L,

L. =L, d. None of these

An antenna current of an AM broadcast transmitter
modulated by 50% is 11 4. The carrier current is:
a. 1035 4 b.9.25 4 c. 104 d. 554

The unit of specific resistance:
b. Ohm/cm
d. (Ohm—-cm)™

a. Ohm/cm’

. Ohm-cm

One yard in SI units is equal:
a. 1.9144 meter
c. 0.09144 kilometer

b. 0.9144 meter
d. 1.0936 kilometer

If the three points with position vectors (1, a, b) ; (a, 2, by and
(a, b, 3) are collinear in space, then the value of'a+ b 1s:

a3 b. 4 c. 5 d. none

The unit vector along 7 + J is:

b. i+

=

3

C.

+j d ;+_;
J2 2
If the velocity of the motorcycle v is constant, then

determine the velocity of the mass as a function of x.
Given that ends P and R are co-incident on ¢ when x = 0:

R H*+x?
a. T h-
VH? +32 xv
H?+x* a H? +x°
» (v

A body is thrown vertically upwards form the top 4 of
tower. It reaches the ground in ¢ second. If it is thrown

vertically downwards form 4 with the same speed it reaches
the ground in #, second. If it is allowed to fall freely form

A, then the time it takes to reach the ground is given by:

21.

22,

23.

24,

25,

26.

piq @mindsetforensic Mofflcialforensicmindset@gmall.mm

f
c. =46 d.t= |1

A mass of 1 kg is suspended by a string 4. Another string
C is connected to its lower end (see figure). If a sudden
jerk is given to C, then o

a. The portion 4B of the string will break s

b. The portion BC of the string will break @I B

¢. None of the strings will break

d. The mass will start rotating C

A body of mass 2 kg has an initial velocity of 3 metres per
second along OF and it is subjected to a force of 4 N ina
direction perpendicular to OE. The distance of the body
from O after 4 seconds will be:

a. 12 m b. 20 m c. 8m d. 48 m

A force acts on a 30 gm particle in such a way that the
position of the particle as a function of time is given by
x=3i—4r +1*, where x is in metres and ¢ is in seconds.

The work done during the first 4 seconds is:

4. 528J b.450mJ ¢ 490mJ  d. 530 mJ

A uniform chain of length 2 m is kept on a table such that
a length of 60 cm hangs freely from the edge of the table.
The total mass of the chain is 4 kg. What is the work done
in pulling the entire chain on the table?

a.72J b.36J

c. 120J d. 1200 J

The moment of inertia of a ring about one of its diameters
is I. What will be its moment of inertia about a tangent
parallel to the diameter?

3

a. 4/ b. 21 c. E! d. 3/

From a circular disc of radius R and mass 9M, a small disc
of radius R/3 is removed from the disc. The moment of
inertia of the remaining disc about an axis perpendicular
to the plane of the disc and passing through O is:

St

a. 4MR* b. %)MR:
¢ 10MR* d. %?MR*
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27,

28.

29,

30.

31.

32.

33.
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The displacement of a particle moving in S.H.M. at any
instant is given by v =asinat . The acceleration after time

t= % 1s (where, T"1s the time period):

a. am b. —aw c. am® d. —an?

The motion of a particle executing S HM. is given by
x = 0.01sin 100(t +.05), where x 1s in metres and time is
in seconds. The time period is:

b. 0.02 sec

b. 0.2 sec

a.0.01 sec
c. 0.1 sec

Two planets revolve round the sun with frequencies N; and
N, revolutions per year. If their average orbital radii be
R, and R, respectively, then R, /R, isequal to:

b. (N,/N,)*?

d. (N,/N;)*3

a. (N,/N;)"?
c. (N,/Ny)*

Acceleration due to gravity on moon is 1/6 of the
acceleration due to gravity on earth. If the ratio of

2, )
densities of earth (p,) and moon (p,) is [’L‘ ng

i
then radius of moon R, in terms of R, will be:
5 |

a. —R, b. —R,
18 6

3 I
e =R d —R,

18 N
A eylinder is filled with liquid of density up to a height A.
if the beaker is at rest the mean pressure at than walls is:

a.0 b. hdg c. hdg/2 d. 2hdg

A common hydrometer has a uniform stem graduated
downwards form 0, 1, 2... up to 10. When floating in pure
water it reads 0 and in a liquid of relative density 1.5 it
reads 10. What is the relative density of liquid in which it
reads 57
a. 1.15

c. 1.25

b. 1.20
d. 1.30

Steel and copper wires of same length are stretched by the
same weight one after the other. Young's modulus of steel

and copper are 2x10" N/m®and 1.2x10" N/m* . The

ratio of increase in length.

Bl om0
e G|

34.

35.

36.

58

38.
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A rod is fixed between two points at 20°C. The coefficient
of linear expansion of material of rod is 1.1x107°/°C
and Young's modulus is 1.2x10" N/m. Find the stress
developed in the rod if temperature of rod becomes 10°C
a. 1.32x10" N/m? b. 1.10x10" N/m?

¢. 1.32x10° N/m?® d. 1.10x10° N/m?

A transverse wave is described by the equation

Y=y, sin 2z[ﬁ—-§~] . The maximum particle velocity

1s equal to four times the wave velocity if’
b. A=my,/2
d. A=2my,

a. A=xy, /4
c. A=my,

A police car moving at 22 m/s chases a motorcyclist. The
police man sounds his horn at 176 Hz, while both of them
move towards a stationary siren of frequency 165 Hz.
Calculate the speed of the motoreyele. If it is given that
the motorcyclist does not observe any beats: (speed of
sound = 330 m/s)

Police car ~ Motoreyele
Stationary
22 mfs, |76 Hz v } 2
swren
(165 Hz)
a. 33 m/s b. 22 m/s
€. Z€ro d. 11 m/s

A pendulum clock keeps correct time at 0°C. Its mean
coefficient of linear expansions is «/°C, then the loss in
seconds per day by the clock if the temperature rises by
°C s

L £ %864000 1
a. 2 b. = atx86400
2 4
2
1 1
— a tx 86400 — a1 x 86400
3 —— d 2
1 at 1+G’_E
- 5

A beaker is completely filled with water at 4°C. It will
overflow if:

a. Heated above 4°C

b. Cooled below 4°C

¢. Both heated and cooled above and below 4°C respectively
d. None of the above
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39.

40.

41.

42.

43.

44,

One mole of a monatomic ideal gas is mixed with one
mole of a diatomic ideal gas. The molar specific heat of
the mixture at constant volume is:

9R
4
An air bubble doubles its radius on raising from the

a. 8 b. ¢ 2R d.25R

bottom of water reservoir to be the surface of water in it.
If the atmospheric pressure is equal to 10 m of water, the
height of water in the reservoir is:

b. 20 m

. 70 m d. 80 m

The displacement equation of a particle is x=3sin2¢
+4cos2s. The amplitude and maximum velocity will be

a. l0m

respectively:
a. 5,10 b.3,2
c.4.2 d. 3.4

2 kg of ice at -20°C is mixed with 5 kg of water at 20°C in
an insulating vessel having a negligible heat capacity.
Calculate the final mass of water remaining in the
container. It 1s given that the specific heats of water and
ice are | kcal/kg/°C and 0.5 keal/kg/°C while, the latent
heat of fusion of ice is 80 kcal/kg.

a. 7kg b. 6 kg

c. 4 kg d.2kg

If the radius and length of a copper rod are both doubled,
the rate of flow of heat along the rod increases:

a. 4 times b. 2 times

c. 8 times d. 16 times

The lengths and radn of two rods made of same material
are in the ratios 1 ; 2 and 2 ; 3 respectively. If the
temperature difference between the ends for the two rods
be the same, then in the steady state, the amount of heat
flowing per second through them will be in the ratio:

a. 1:3 b.4:3

c.5:9 d.3:2

The maximum energy in the thermal radiation from a hot
source occurs at a wavelength of 11x107¢m. According
to Wien's law, the temperature of the source (on Kelvin
scale) will be n times the temperature of another source
(on Kelvin scale) for which the wavelength at maximum
energy is 5.5x107cm. The value of n is:

1

a2 e
2

b. 4 [
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46.

47.

48.

49.

Air is expand from 50 litres to 150 litres at atmospheric

pressure. The external work done is

(Given, 1 atm = 10° Nm™?)

a2 1074 ] b.2 x 10

c. 200 d. 2000

An electric heater supplies heat to a system at a rate of

120 W. If system performs work at a rate of 80 J 5™/, the

rate of increase in internal energy is

2.307s" b.40Js™

¢.507s" d.60Js™

| kg of water is heated from 40°C to 70°C, If its volume

remains constant, then the change in internal energy is

(specific heat of water = 4148 J kg'K™)

2.2.44 x 10°) b. 1.62 x 10°]

c. 124 x 10°J d.2.62x10°]

A system goes from A to B by two different paths in the

P-V diagram as shown in figure. Heat given to the system

in path P 1 is 1100 I, the work done by

the system along path 1 is more than OB

path 2 by 150 I. The heat exchanged A
i

by the system in path 2 is v
a. 800 J b. 750 ]
c. 10501 d. 9501

A geyser heats water flowing at the rate of 4 litre per
minute from 30 °C to 85 °C. If the geyser operates on a
gas burner then the amount of heat used per minute 1s
a.9.24 x 10°J b. 6.24 x 107 J

€. 9.24 x 107 d.6.24 x 10°]

Answers and Solutions

1.

piq @mindsetforensic Mofflcialforensicmindset@gmall.mm

(d) From mirror formula -l— = l+—]- i 1)

vou
Differentiating equation (7), we obtain
1 1
0=——dv——du
u

‘!

dv = —(EJ du (if)
u
Also from equation (§) —=— ... (Hi)
u u—f

From equation (#) and (#ii)

A

| f )
we get dv [u—f} A

Therefore, size of image is [ S ] l
u-f

(d) Apparent distance of fish from lens

u=0.2+£=0.2+ﬂ=0.5m

H 4/3
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From —=—-—
f Voo 9, (h) (efm)c.fzrmr v M’ﬁmx\t‘" - 1840
1 ] l (e m)mdrag\'u M"‘*""”‘" l

7 @) v (05

(+3) v (=05) 10. (¢) Energy to excite the e from n=1to n=2

v=-0.6m E=-34-(-13.6)=102eV =10.2x1.6x10™
The image of the fish is still where the fish is 0.4 m below -1.632x10"8 J
the water surface. ; :
First excited state i B

3. (¢)Usingasin®=ni I
or a.%=nﬁora=ni.2 n=1{-136¢l)

X Ground state
{For ff; - atom)

a.x
or D=—

ni 1. (a) ZX,; e, Z_]BX_-i—Sﬁ 5B, Z_HXA—BB

4 -3
= MM:Z_O[‘“ Number of protons = (Z= 13)

D Number of neutrons = (4 — 36) ~ (Z~ 13) = (4 ~ Z~ 23)
4. (c) Frequency of E,, waves going towards the approaching p (Z-13)
mirror, w=""2 y, TN (4-2-23)

C

Frequency of waves reflected from mirror and movi9ng n g\ i
12. (d) N= NU{—J = N = NU(—)

towards source, w'" = W
c—u 1
= 3
C c+u c+u . 127 1 1
or e W= p = N=lx|-— =|=| =—
W e @ (cuv]“" (2] [QJ 8
] 1
c[l+;) = N=-mg=0.125mg
w'= W, 8
L
c{l——] &
E 13. (b) As V=—
v A
[H_J 1+ 4 v [ c
= €y, =[ ]Wn where = — = v,=—and v, =—
(I—E) -8 ¢ ; A
€ = A,>4

= Vi <V,

2
5. (a) Here: %=3><]0":r.

Also Vi =
2L C
or  A=—2_=0666x10% =666x10"m. N
3x10 1
and ¢ =
2m,L,C
6. (a) The coherence time, = L 0'0245 =8 %107,
l :’ m — X
7. ) E f‘zi also Apgared > Avisibie 0 Eingrared < Evisile Vs L,
. . . = L.=<L;
8. (a) The stopping potential for curves a and b is same.
Ja= T 4. (8) oy, == __=10354
Also saturation current is proportional to intensity \/I L J] i (0.5)
2 2

1, <d,

piq @mindsetforensic Mofflcialforensicmindset@gman.com
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15. (¢) R:p%:}p:%:ohmxcm

16. (b) 1 vard=36inches=36x2.54cm=0.9144m.
17. (b)A(1,a b).B(a,2,b):C(a b,3)
AB=(a-1)i +(2-a)j+0k

=4 BC = A(0i +(b-2)]+(3-2)k)

where A # 0

Hence a—1=10 =5 =] woaioliB)
2—a=A(b-2) (i)
And 3-b=0 = H=3 .. i)

With a=1and b=3, L=1

Hence a+ b =4

- R ji-g
18. (¢) R=—=
IRl 12 +712
=Lt
22

19. (a) Here, L=+ H*+x°
or '=+vH +x*

Differentiating,
z.g[i‘!’i}mz{i‘i]
dt dt

But %li is velocity of the mass
t

dx ) . ;
and = | velocity of motorcycle.
'

xu Xu

"L JH 4

20. (c) Suppose the body e projected vertically upwards form

A with a speed x. Using equation s =ui +(1/2)ar’.
h=-xt +(1/2) gt (D)
For the second case, h= xt, +(1/2)gt; o ]

Subtracting eq. (1) from eq. (2),
0=x(1,+1)+(1/2)g(£ +1)

or  x=(1/2)g(s+1,) .. Aiif)
Subtracting for x in eq. (2),
h=(1/2)g(t,-6,)t, +(1/2)gt; =(1/2)gtt, .. .(iv)

If the body falls freely for ¢ second, =0

m 0 n @forensicmindset 'Ejl @officialforensicmindset

bl @mindsetforensic

h=0xt+(1/2)gt

h=(1/2)g’ )
Combining eq. (4) and eq. (5), we get
1

2 1
—gt" =—gil,
23 2§|L

t=\lut,

(b) When a sudden jerk is given to C, an impulsive
tension exceeding the breaking tension develops in C first,
which breaks before this impulse can reach 4 as a wave
through block.

(b) Displacement of body in 4 sec along OE
5, =vI=3x4=12m
F g F=4N

v, = dmils
o E

u, =0

Force along OF (perpendicular to OF) =4 N
5 -

m 2
Displacement of body in 4 sec along OF

s, =ut+ 20t =2 x2x(@f =16m [As u,=0]

Net displacement s = Jsi + sf, = ,f(ll)2 +(16)> =20m

(a) v= £:3~8t+3ti
dt
vy =3m/s and vy, =19m/'s
W= %m(uﬁ -v2) (According to work energy theorem)

:%x 0.03x(19% -3%)=5.284J

(b) Fraction of length of the chain hanging from the table
1 60ecm 3 s 10

n_2DGcm_ﬁ & 3

Work done in pulling the chain on the table:
mal 4x10x2

T 7=3
2n 2 x(10/3)

W:

M officialforensicmindset@gmail.com
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. o _12x10" 3
25, W)ik=a Mt Ton, 2x10" S
26. (a) ] S O 34. (a) Thermal stress
PNt whinle FE
; . =12x10"x1.1x107° x(20-10)=1.32x10" N/m*
JJ,_] oM\ (R) I (R 1 (2RY _
o '"5( )(R) - e[ i g B 35. (b) Wave velocity
X coefficientoft  2xf
QM R 4 I..' — = - - A_f
Here, m=— x;{-) =M coefficient of x  2x/4
TR 3
Maximum particle velocity v, =@A=27
Substituting in equation (7), ; ¥ B
we have [=4MR® Given, ¥y, =

o or 2mfy,=4Af
27. (a) Maximum acceleration = a@? = ax4z*n® i
= 0.01x 4 x (7)? x (60)* = 1447x°m/ sec He  ESZS
36. (b) The motorcyclist observes no beats. So, the apparent

28. (b) &= 2% 1007 = T = 0.02 sec - .
T frequency observed by him from the two sources must be

, g " equal.
29. (d) According to Kepler's law T « R F
If N is the f hen N2 o (R)™ Lo
is the frequency then N* e (R) 80 b
. e 176| ———— | =165
N, (R R (N, 330-22 330
- FI i El = R_z B FI Solving this equation, we get v = 22 m/s
1 37. (b) Loss in time per second
0. (a) g=27GpR AL _Laxpolog-p
Ty 2 2
= g pR:& :&x£ = Loss in time per day
En Pm R
o e TR At = [im); = Larx(24x60x60) = Lar x86400
6 5 R 5 2 2 2
= —=x—t=R, =—R,
1 3 R 18

38. (¢) Water has maximum density at 4° C, so if the water is
heated above 4° C or cooled below 4° C density decreases
i.e. volume increases. In other words, it expands so it
overflows in both the cases.

31. (c) Mean pressure at walls

0+h hdg
| B g o TEE
[2)g 2

32. (b)Let I be volume of hydrometer below neck and ' £ /—\
the volume of neck, then 2 ’
= V+L”f . ) E
‘?l@ ( ]O'“, “} e | 4°C T::mp.
=V11.5 1
Mg ( U"'] (i) 39. (b) Let C}-= specific heat of the mixture
(V+V')o,=154V0, V'=05 - i) nC, +n,C
= LI
Pl g +H,
Again Mg-—-(}’+%]cr, =(V+ O'SSI ]o", s il(iv) i
15 1x % R+3x g R
From (if) 15Ve,=(125V)6, ZL=—=>-12 Cp=———=—
) w2 ) g o, 125 ‘ 1+3
9R
FL I, Y G =—
33. (b) /=—=-L="= (F [ and Y are constant) 4

i 2
A Y ",.m YS

P @mindsetforensic Mofflcialforensicmindset@gmall.mm
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40.

But

41.

=
42.

43.

44,

=

m 0 n @forensicmindset

(¢) According to Boyle’s law:  (B)))yu0m = (£F5)

top
(]0+hjxim‘l’=lﬂxi;r53
3 3

rn=2n
(10+h)r’ =10x87" = 10+h=80

h=T0m
(a) x=3sin2t+4cos2t.
From given equation

a; =3,a, =4, and ¢=%

a= \{012 +-‘.‘I§ = \1’32 +4% =5

Upay =0 =5x2=10

(b) Heat released by 5 kg of water when its temperature
falls from 20°C to 0°C is,

0, = meAd =(5)(10°)(20-0) =10’ cal

When 2 kg of ice at -20°C comes to a temperature of 0°C,
it takes energy:

Q, =mcAf = (2}(500]{20) =0.2x10° cal

The remaining heat Q =0, =0.8x10° cal will melta

5| T
mass m of the ice,
]
Where, m = e = DX 10} =
80x10
So, the temperature of the mixture will be 0°C. mass of
waterinitis5+ 1 =6kgand massoficeis2—1=1 kg

A r? Q, r22 I

b —— = ===tk

()QDCI'I, Ql rlzxrg

4 1
%=TX§:>Q2=2Q1
1

2
(Q)Q:M:>_Q_.xixr_
t ! t ;

[As (@, - ¢,) and K are constants]

2)
t }_ff‘ L

URA
t 2

2
1

oloo

4
— X
9

(5] @officialforensicmindset

45.

46.

47.

48.

49.

50.

o, -
PN
&N

© T, _ 4w _55x10° 1
T, A, 11x10° 2
= n=l
7
(b) Work done,

W =PAV =2 x 10° (150-50) x 10 =2 x 10*]
(b) According to first Law of thermodynamics
AQ =AU + AW
. AQ_AU AW

At At At

Here, AQ = [20W,
At

AW _ sors
At
AU —120-80=40 15"
At

(¢) Since volume of water remains constant, then work
done

AW =PdV =0

According to first pair of thermodynamics
dQ =dU +dW, dU = dQ = mSAT
=1x4148 x(70-40)=4148 = 30

= 124440 J = 1.244 x 10° J

(d) The change in internal energy of
system will be same for both paths 1
and 2.

Along path 1, AQ, = AU + AW,

Along path 2, AQ; = AU + AW,

Subtract (11) from (1), we get

or AQ;— AQ; = AW' — AW,
1100 — AQ, = 150
AQ,=1100-150=950J

C

—_—V

)
(i)

(a) Here, volume of water heated = 4 litre min™.
| litre = 1000 g,
then mass of water = 4 x 1000 g min~' = 4000 g min™
Rise in temperature
AT =T;-T;,=(85-30)°C=155°C
Specific heat of water, s=4.2 J g"'°C™'
The amount of heat used, AQ = MSAT
=4000 = 4.2 x 55 = 924000
=9.24 x 10° I min”
Qaaa

@mindsetforensic
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FORENSIC °
MINDSET /

JOIN WHATSAPP GROUP FOR MCORE
-~ NFAT EXAM MATERIAL

“'+(Notes, Shorts notes,Mocks Test,Mix MCQ,
Chapter Wise Question MCQ, Formulas sheat,Quiz
- Competition,For All Courses)

[

You’ll get advice from NFSU students, and all
your doubts will be cleared just join.

$can the QR codes to join our WhatsApp groups and subscribe to
all YouTube channels for complete NFAT preparation =

YouTube Forensic Mindset NFSU Aspirants

WhatsApp channel WhatsApp group

O [ 0]
Funinzsc FORENSIC «*'

MINDSET MINDSE

®g Forensic Mindset
F[Iﬂihrgi.ﬂ [@ForensicMindset
MIRDSET .

Twitter Facebook Telegram Telegram

OfAA0 o OMEe  OED

mes  piow

; '--'J; @ Wire g
. ot T @i AOFFICLALFORE
BOFFICIALFORENSICMINDSET : HCMNDEET

Forensic Webinars (Intl & Natl)

WhatsApp group T e
= st =
-
- L) L)
- bl 5 :'.'. F b




