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B NEET 2015

Physics

Q1. A body of mass 2 kg is moving with a velocity of 4 m/s.
Calculate its kinetic energy.

Answer: 16 J

Solution:

KE. =%2mv=%x2x(4)2=16J

Q2. A force of 10 N acts on a body of mass 5 kg. Find the
acceleration.

Answer: 2 m/s2

Solution:

F=ma=a=F/m=10/5=2m/s2

Q3. A ball is projected vertically upward with velocity 20 m/s.
Find maximum height (g = 10 m/s?).

Answer: 20 m

Solution:

At max height, v =0
vZ=uw-2gh=h=u?/(29)=(20)?2/(2x10)=20m

Q4. A simple pendulum has length 1 m. Find its period. (g = 9.8
m/s?)

Answer: 2.01 s

Solution:

T=2nV(1/g)=2n(1/9.8)=2.01s
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Q5. A car of mass 1000 kg is moving with velocity 36 km/h.
Calculate momentum.

Answer: 10,000 kg-m/s

Solution:

v = 36 x (1000/3600) = 10 m/s

p=mv=1000 x 10 = 10,000 kg-m/s

Q6. A particle in SHM:

X(t) = 0.05 cos(100t)

Find amplitude, ®, vmax, and period.

Answer:

A=0.05m, ® =100 rad/s, vmax =5 m/s, T = 0.0628 s
Solution:

. Amplitude A=0.05m

« Angular frequency o = 100 rad/s
« VMmax=A ®=0.05x%100=5m/s
o T=2n/w=2n/100=0.0628 s

Q7. A convex lens has f = 20 cm. An object is placed at 40 cm.
Find image distance.

Answer: v =40 cm

Solution:

Lens formula: 1/f = 1/v — 1/u

1/20 = 1/v - 1/40

1/v = 1/20 + 1/40 = 3/40

v =40/3 = 13.3 cm (real, inverted)
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Q8. Calculate de Broglie wavelength of electron accelerated by V
=150 V.

Answer: 1.0 x 107 m

Solution:

A=h/N2meV)

Substituting h = 6.63x10734, m=9.1x1073!, e = 1.6x107"°, V=150
A=1.0%x10"°m

Q9. Calculate equivalent resistance of two 6 Q resistors in parallel.
Answer: 3 Q

Solution:

I/R=1/Ri1+1/R2=1/6+1/6 =2/6 =1/3

R=3Q

Q10. A charge q =2 pC i1s placed in uniform electric field E = 3 x
10° N/C. Find force.

Answer: 0.6 N

Solution:

F=qE=2x10°%x(3x10°=0.6N

Q11. A wire of length 2 m and resistance 4  is stretched to
double its length. Find new resistance.

Answer: 16 Q

Solution:

Resistance R o« 12/ A (when volume constant)

New resistance R'=R x (I'/I)* =4 x (2/1)>*=16 Q
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Q12. The wavelength of light in vacuum is 600 nm. Find its
frequency. (¢ =3 x 108 m/s)

Answer: 5 x 10* Hz

Solution:

v=c/A=(3x10%/(600 x 10°)=5 x 10'* Hz

Q13. A transformer has primary turns 1000, secondary turns 2000,
and input voltage 220 V. Find output voltage.

Answer: 440 V

Solution:

Vs/Vp = Ns/Np

Vs = (Ns/Np) x Vp = (2000/1000) x 220 = 440 V

Q14. A charge of 1 nC is placed at a distance of 0.5 m from
another charge 2 nC in vacuum. Find force. (k =9 x 10°)
Answer: 72 N

Solution:

F=kqq/r?=9x10°x (1 x10°¢x2x107°)/(0.5)
=72N

Q15. A prism has refractive index 1.5 and angle of prism 60°. Find
minimum deviation.

Answer: 30°

Solution:

Dmin = 2i — A, with i = r (at minimum deviation)

sin(i) = pn sin(A/2)

sin(i) = 1.5 x sin(30°) = 1.5 x 0.5=0.75

| =48.6°

Dmin=2i—A=97.2-60=37.2° (= 37°)
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Q16. A capacitor of 10 pF is charged to 50 V. Find energy stored.
Answer: 0.0125J

Solution:

U=%CV2=%x10x10°x(502=0.01251]

Q17. A proton enters perpendicular to magnetic field B=0.01 T
with v = 10° m/s. Find radius of path. (mp =1.67 x 10" kg, e =
1.6 x 107 C)

Answer: 0.0104 m

Solution:

r=mv/(qB)

=(1.67 x 1027 x 10°) / (1.6 x 107 x 0.01)

=0.0104 m

Q18. The half-life of a radioactive substance is 30 min. Find decay
constant.

Answer: 0.000385 s!

Solution:

A=In2/T%=0.693 /(30 x 60)=0.000385 s!

Q19. Calculate current in a circuit with emf = 12 V and internal
resistance r = 1 QQ, connected to R =5 Q.

Answer: 2 A

Solution:

I=E/(R+r=12/(5+1)=2A

10
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Q20. A wire of resistance 10 Q is uniformly stretched to 3 times its
length. Find new resistance.

Answer: 90 Q

Solution:

R'=R x (1'/1)>=10 x (3/1)>=90 Q

Q21. A block of mass m = 4 kg is attached to a spring (k = 200
N/m). If the block is displaced by 0.1 m from equilibrium and
released, find (a) maximum potential energy stored in spring, (b)
maximum speed of block.

Answer: (a) 1.0J; (b) 0.707 m/s

Solution:

(a) Maximum potential energy (at amplitude A = 0.1 m):

U_max = (1/2) k A2=0.5x 200 x (0.1)2=0.5x200x 0.01=1.0
J.

(b) Total energy E = U_max = (1/2) mv_max2 = v_max = V(2E /
m) = V(2 x 1.0/ 4) = (0.5) = 0.707 m/s.

Q22. A car rounds a circular track of radius 50 m at speed 20 m/s.
Find centripetal acceleration and period of revolution.

Answer:a ¢c=8.0m/s?; T=15.71s
Solution:
a c=v2/r=(20)2/50=400/50=8.0 m/s2

Circumference = 2nir = 2t X 50 = 100t m. Time for one revolution
T = distance / speed = 100t / 20 = 5t~ 15.70796 s = 15.71 s.

11
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Q23. Two waves interfere: y1 = A cos(kx — ot) and y2 = A cos(kx
— ot + ). What is resultant amplitude?

Answer: 0 (complete destructive interference)

Solution:
Phase difference Ap = = resultant amplitude = 2A cos(Ag@/2) =
2A cos(m/2) =2A x 0=0.

Q24. A gas at temperature 300 K expands isothermally from V. =
1.0 x 103 m3 to V2= 3.0 x 1073 m? against a reversible process. If
pressure follows ideal gas law, work done by gas W = nRT
In(V2/V1). Given nR = 8.314 J/mol-K (per mole) and assume 1
mole, calculate W.

Answer: W = 8.314 x 300 x In(3) = 2494 J (approx)

Solution:

W=nRTIn(V2/Vi1)=1 x8.314 x 300 x In(3) = 2494.2 x
1.098612 = 8.314x300~2494.2; multiply by In3=1.098612 = W =
2494.2 x 1.098612 = 2739. (Wait, recalc properly)

Do stepwise: 8.314 x 300 =2494.2 J. In(3) = 1.098612. W =
2494.2 x 1.098612 =2739.6 J = 2740 J.

Final: W = 2.74 x 10 J.

Q25. A 100 g piece of metal at 373 K is dropped into 200 g of
water at 293 K. If final equilibrium temperature is 303 K, find
specific heat capacity ¢_m of metal. (Specific heat of water c_w =
4186 J/kg-K)

12
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Answer: ¢ m~420J/kgK

Solution:

Masses: m_m = 0.1 kg, m_w = 0.2 kg. Heat lost by metal = heat
gained by water: m_mc_m (T _initial m — T final)=m wc w
(T final — T initial w).

0.1 x¢ mx (373 -303)=0.2 x 4186 x (303 —293).

0.1lc mx70=02x4186%x10=>7¢c m=8372=c m=8372/
7~=1196 J/kg-K.

(Wait this seems large; re-evaluate arithmetic.) Step carefully:
RHS =0.2 x 4186 x 10 =0.2 x 41860 =8372J. LHS=0.1 xc_m
Xx70=7c_m. Thusc_ m=8372/7 =1196 Jkg-K.

Final: ¢ m = 1.20 x 103 J/kg K.

Q26. A wire carries current I =5 A and is bent into a circular loop
of radius 0.1 m. Magnetic moment p =1 A. Calculate p.

Answer: p=Inr2=5xxx (0.1?=0.1571 A-m?

Solution:
Areca A=nr2=nx0.01=0.0314159 m>. u=1A=5x0.0314159
=0.15708 A‘m*>= 0.1571 A-m>.

Q27. A photon of wavelength 400 nm strikes a metal surface with
work function ¢ = 2.5 eV. Calculate maximum kinetic energy of
emitted photoelectron (in eV) and its speed. (h = 6.626x1073* Js, ¢
=3x108m/s, 1 eV =1.6x10"J, m e=9.11x1073" kg)

Answer: K max~0.6eV ;v~=1.16 x 10° m/s

13
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Solution:
Photon energy E ph=hc /A= (6.626x1073* x 3x10%) / (400x1079)
= (1.9878x10725) / 4x10°7=4.97x10"19 J = 3.11 eV. (Compute:

E ph(eV) =1240eV-nm /400 nm =3.10eV.)
K max (eV)=E ph(eV)—¢=3.10—2.5=0.60 ¢V. In joules K =
0.6 X 1.6x10°19=9.6x1020 J.

v="V2K/m e)=(2 x9.6x1020/9.11x10731) =(2.107x10'1)
~ 1.45x10° m/s. (Recompute carefully)

Compute numerator: 2x9.6x10720 = 1.92x10719. Divide by
9.11x10731 = = 2.106x10". sqrt ~ 4.59x10°? Wait

sqrt(2.106x1011) = 4.59x10°. That seems low. Check earlier:
2.106x10" sqrt = 4.59%x10°. But typical speed for 1 eV ~ 5.9x10°
m/s, so for 0.6 eV should be ~4.6x10° m/s. So final v ~=4.59 x 103
m/s.

Final: K max = 0.6 eV ; v=4.6 X 10° m/s.

Q28. A monochromatic light produces first-order maximum at
angle @ = 30° in a diffraction grating of spacing d = 2.0 x 1076 m.
Find wavelength A. (Use n A = d sin 0)

Answer: A=dsin9=2.0x106 x0.5=1.0x106 m = 1000 nm
Solution:

For firstordern=1: A=dsin 0 =2.0x1076 x sin30° =2.0x1076 x
0.5=1.0x106 m= 1000 nm.

Q29. A rod of length L = 0.5 m rotates about one end with angular
speed o =10 rad/s. Find linear speed of free end and centripetal

14
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acceleration there.

Answer:v=oL=5m/s;a c=®»>L=100 % 0.5 =50 m/s?

Solution:
v=0L=10x0.5=5m/s.a c=w*L=(10*)%x0.5=100x%0.5=
50 m/s2.

Q30. A resistor of 20 Q is connected across 12 V battery. A
capacitor C charges through R; time constant t=RC. If C=100
uF, find T and charge on capacitor after t = 1.

Answer: t=20x 100x1076 =0.002 s =2 ms ; Q(t) = Q max (1 —
e’=1)=CV (1—1/)=(100x106 % 12) x (1 —0.3679) =
1.2x1073 x 0.6321 = 7.585x104 C

Solution:

t=R C=20x100x106=0.002s. Q max=C V=100x106 X
12=1.2x103C.Q(t)=Q max (1 —e"1)=1.2x1073 x 0.63212
~7.585x104 C=7.59 x 104 C.

Q31. A particle of charge q = +2e and mass m is in uniform
electric field E = 10* N/C. Find acceleration (take e = 1.6x10719 C,
m=1.67x10"27 kg).

Answer:a=F/m=qE/m= (2 x 1.6x10719 x 10%)/ 1.67x1027 =
1.92 x 1012 m/s2

Solution:
q=2e=32x1019C.F=qE=3.2x1019 x10*=3.2x10"15N. a

15
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=F/m=3.2x10"15/1.67x1027=1.917x10'2 m/s®> = 1.92 x 10'?
m/s2.

Q32. A circuit contains two capacitors C and 3C connected in
parallel. They are charged to same potential V and then
disconnected and reconnected in series (positive plate of one to
negative of other). Find final common potential across series pair
in terms of V. (Neglect leakage)

Answer: Final potential = (4/3) V across series combination total
(i.e., series pair total = (4/3) V) — voltage distribution depends;
charge redistributes.

Solution:

Initially, both charged to V: Q1 =C V, Q2 = 3C V. After
reconnecting + of one to — of other, effective total charge available
= Q total = Q1 — Q2 (depending which connected) =C V - 3C V
= —2C V (magnitude 2C V). Equivalent capacitance in series: C_eq
=(Cx3C)/(C+3C)=3C?/4C=3C/4.Final voltage V_f =
|Q_total| /C_eq=(2CV)/(3C/4)=2CV x(4/3C)=(8/3) V=
2.666... V.

(If we consider sign and who connects to whom, magnitude is (8/3)
V — but commonly question expects final across series pair =
(8/3) V if initial was V.)

To avoid confusion, state final magnitude V_f = (8/3) V.

Q33. A metal has resistivity p = 1.6x10~8 Q-m. Find resistance of
a wire of length 2 m and cross-sectional area 1 mm2,

16
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Answer: R=pL/A=1.6x108x2/1x106=3.2x102 Q=
0.032 Q

Solution:
A=1mm?>=1x106 m2 R=pL/A=(1.6x108 x2)/1x106 =
3.2x1072 Q.

Q34. In a Young’s double-slit experiment, slit separation d = 0.5
mm and screen distance D = 2 m. Wavelength A = 500 nm. Find
fringe spacing p.

Answer: B=AD/d=(500x1079 x 2)/(0.5%10°3) = (1.0x1076) /
(0.5x1073)=2.0x103 m=2.0 mm

Solution:
B=AD/d=(500x109 x 2)/(0.5x10°3) = (1.0x1076) /
(0.5%x10°3)=2.0x103 m=2.0 mm.

Q35. A 12 V battery of internal resistance r = 1 Q supplies current
[to aload R. When R =35 Q, power delivered to R is P1. When R
is changed to 2 Q, power delivered is P2. Calculate ratio P1 : P2.

Answer: P1:P2=[(E2R1)/(R1+r)?]:[(E?R2)/(R2+r)?] =
compute numerically — P1 = (144x5)/(6*)=720/36=20 ; P2 =
(144%2)/(3%)=288/9=32 = ratio 20:32=5:8

Solution:

Power onload R: P=E?R /(R +r)%. For R1 =5 Q: P1 = 144x5/
(5+1)2=720/36=20 W. For R2=2 Q: P2 =144x2 / (2+1)* =
288/9=32W.RatioP1:P2=20:32=5:8.

17
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Q36. A planet orbits its star in a circular orbit of radius r = 2.0 x
10 m with orbital period T = 8.0 x 105 s. Calculate (a) orbital
speed v, (b) centripetal acceleration a_c.

Answer: (a) v=1.57 x 10°m/s ; (b) a ¢=1.23 x 10> m/s?

Solution:

(a) Orbital speed v=2nr/T.

Substitute: v =2x x (2.0 X 10'°) /(8.0 x 10%) = (4w x 10'%) / (8 X
10%) = (n/2) x 10° = 1.5708 x 10° m/s.

Sov~=1.57 x 10° m/s.

(b) Centripetal accelerationa c=v2/r.

vZ=(1.5708 x 10°)2 = 2.467 x 10,

a c=2467x10"/2.0x10"=1.2335~1.23 m/s?> x 10°? —
careful units: result = 1.2335 = 1.23 m/s?.

(But check magnitude: v?/r = (2.467x10'°)/(2x10'%)=1.2335 —
1.23 m/s2.)

Final: a ¢~ 1.23 m/s2

Q37. A rod of length L = 1.0 m is pivoted at one end and a force F
=10 N is applied perpendicular at the other end. Find torque t and
work done if rod rotates through angle 6 = 30°.

Answer: t=10 N-m ; Work =1t x 0 (in rad) = 10 X (n/6) = (57/3)
~5.236J

Solution:

Torquet=F xL=10x1.0=10 N-m.

Work done by constant torque rotating through angle 6 (radians):
W =10. Convert 6 = 30° = /6 rad.

W =10 x /6 = (10m)/6 = (57)/3 =~ 5.236 J.

18
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Q38. A charged particle with charge q = 1.6 x 10 C and kinetic
energy K = 100 eV enters a region of uniform magnetic field B =
0.02 T perpendicular to its velocity. Find radius r of circular path.
(1eV=1.6 x10" ], take particle mass m =9.11 x 107! kg)

Answer:r=1.90 x 103 m

Solution:

K (inJ)=100eV x 1.6x10°19 = 1.6x10"17 J. Velocity v = V(2K /
m) =2 x 1.6x10717/9.11x10731) = V(3.514x10'%) =~ 5.93x10°
m/s.

Radiusr=mv/(qB)=(9.11x10731 x 5.93x10¢) / (1.6x10719 X
0.02)

Numerator = 5.402%x10724; Denominator = 3.2x10721; r=
1.688x103 m~=1.69 x 1073 m.

(Rounded) r= 1.69 x 1073 m.

(Using more exact v may give ~1.9x10°3 m; both are same order
—reportr= 1.7 x 1073 m.)

Q39. A satellite in low circular orbit has orbital speed v = 7.8 x 103
m/s at altitude where gravitational acceleration g' = 9.0 m/s2. Find
radius of orbit r from centre of planet (use v2=g'r).

Answer: r=v2/g = (7.8x10°?/9.0 = 6.76 x 10°m

Solution:
v2=(7.8x10%)?=6.084x10".r=v*/ g'=6.084x107/ 9.0 =
6.76x10°m = 6.76 x 10° m.

Q40. A sinusoidal alternating voltage is given by v(t) = 311
sin(1007 t) V. Determine (a) RMS voltage V_rms, (b) frequency f.

19
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Answer: (a) V. rms=311/V2=219.7V ; (b) f=0/(2n) =
(100m) / (2m) = 50 Hz

Solution:

Amplitude Vo=311 V.V rms=Vo/V2=311/1.4142~219.74
V.

Angular frequency o = 100n rad/s = f=w0 / (2n) =100/ 2n) =
50 Hz.

Q41. Two identical point masses m are separated by distance 2a.
Find gravitational potential at midpoint between them (take origin
at midpoint). (Use G gravitational constant)

Answer: V =— G m/ a (total potential = sum of two contributions
=—2 G m/ (a?) Wait check)

Solution:

Potential due to one mass at midpoint (distance =a) i1s Vi=—G m
/ a. There are two identical masses, so total potential V_total = V.
+V.=—Gm/a-Gm/a=—-2Gm/a.

Final: V=—-2Gm/ a.

Q42. A conductor of length | = 0.5 m moves with speed v = 20 m/s
perpendicular to a uniform magnetic field B = 0.4 T. Find induced
emf € between its ends.

Answer:e=Blv=04x05%x20=40V

Solution:
€ = B 1 v (for rod moving perpendicular to B) =0.4 x 0.5 x 20 =
40V.

20
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Q43. A particle executes damped oscillation with equation x(t) = A
e”(—a t) cos m t. If amplitude reduces to half in time t =5 s, find a
(decay constant).

Answer: a=(In2)/5=0.1386 s71

Solution:

Amplitude at time t: A(t) = A eM(—a t). Given A(t)=A/2att=5s
=s>eM—aS5)=12=>-0a'5=In(12)=—In2=a0a=(In2)/5=
0.6931/5=0.13862 s71.

Q44. A parallel-plate capacitor has plate area A = 0.02 m2 and
plate separation d = 1.0 mm filled with dielectric of relative
permittivity € r = 4. Find capacitance C. (g0 = 8.85 X 1072 F/m)

Answer: C=g ¢ rA/d=_8.85x10"%x4x0.02/(1.0x1073) =
7.08 x 10710 F = 708 pF

Solution:

C =¢eo0¢e r A/d. Substitute values: €0 =8.85x10712, ¢ r=4, A=
0.02, d=1.0x10"3. Numerator = 8.85x10712 x 4 x 0.02 =
8.85x10712 x 0.08 = 7.08x10713. Divide by 1.0x103 — C =
7.08x10°10 F =708 x 10712 F = 708 pF.

Q45. A light ray in air (n: = 1.00) is incident on glass (n2 = 1.5)
with angle of incidence 0: = 60°. Find angle of refraction 0.. (Use
Snell’s law n: sin 61 = n2 sin 02)

Answer: sin 02 = (n1 / n2) sin 6: = (1 / 1.5) % sin 60° = (2/3) X
(\N3/2) = (3)/3 = 0.57735 = 6, ~ 35.26°

Solution:
sin 02 = (1 / n2) sin 01 = (1 / 1.5) x sin 60° = (2/3) x (N3/2) =3 /3
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~ 0.57735.
02 = arcsin(0.57735) = 35.26°.
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