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Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2020

Course : VIJAY (01JR to 03JR)

\_PHYSICS /

DPP

DAILY PRACTICE PROBLEMS

NO. A1 TO A2 |Z

DPP No. : A1 (JEE-Main)

Total Marks : 65
Single choice Objective ('-1' negative marking) Q.1 to Q.19
Match the Following (no negative marking) Q.20

Max. Time : 44 min.
[57, 38]
[08, 06]

(3 marks, 2 min.)
(8 marks, 6 min.)

DPP syllabus : Mathematical tools

ANSWER KEY OF DPP NO. : A1

1. (©) 2. (A) 3. (A) 4, (B) 5. (D) 6. (0] 7. (©)
8. (A) 9. (D) 10. (©) 11. (©) 12. (©) 13. (A) 14. (B)
15. (A) 16. (©) 17. (B) 18. (A) 19. (B)
20. (@)—>Q,(b)>P,(c) >R, (d)—>Q, (e) > Q.
1. Ifsin6=% , then cos 0 will be - Hﬁ{sine=% , 81 a1 cos 6 &1 A9 &8N -
8 4 w222 3
(A) J_r§ (B) J_rg (CY J_rT (D) iZ
Sol. cos0=+1-sin’0 = 1—%=i¥
2. Value of sin (37°) cos (53°) is - sin (37°) cos (53°) &1 #4 & -
) 12 16 3
(A%) 25 (B) 25 (C) 25 (D) 5
Sol. sin 37° x cos 53° = 3 x §= 9
5 5 5
3. Convert 18 degree into radians.
18° P IfSIF # g5 |
n T T L3 18
(A*) 10 rad (B) 180 rad (C) 18 rad (D) .
Sol. = 18x— ="
180 10
4, sin (90° + 0) is -
sin (90° + 0) BraT ® -
(A)sin© (B*) cos 6 (C)—cos 6 (D) —sin 6
Sol. sin(90°+60)=cos6
5. sec (n+0) =
(A) cosb (B) tan6 (C)seco (D*) —sec 6
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Sol.

Sol.

9. =

10.

Sol.

1.

Sol.

12,

Sol.
Alter :

13.

sin 300° is equalto  sin 300° &XTR & —

(A) 1/2 (B) —1/2 (C*) —g
sin 300° = sin (360 — 60) = — sin 60° = —g
Value of tan225°is :  tan225° &T |19 & —
1
A) 3 B) — C*) 1
(A) (B) 7 (C)
tan 225° = tan (180 + 45) = tan 45° = 1
sin (750°) =
1 1
A*) — B) —— C)o
(A%) 5 (B) 5 (C)
(‘I‘Inj
cos| — | =
6
1 J3
A) — B) -— C)o
(A) 5 (B) 5 (C)
Value of sin15°. cos15° is : sin15°.cos15° &7 d19 & :
(A) 1 (B) 1/2 (C*) 1/4
sin 15° cos 15° = sin30 =%

If y = e*. cot x then :—ywillbe Ifd y=e*. cotx B @I :—y%"fTrr—
X X

(A) e*cot x — cosec®x  (B) e* cosec?x (C*) e¥[cot x — cosec?X]
y =¢e* d_y cot x
" dx

dy = e*(cot x) + cot x dy (e¥)
dx dx

= e* (—cosec?x) + cotx e

= e* [cotx — cosec?]

Equation of straight line is 2x + 3y = 5. Slope of the straight line is :
TRA YT BT FHIDROT 2x + 3y = 58 A1 ARl @ Bl oA & —
(A) 3/2 (B) 2/3 (C*)-2/3
y=— 2/3x+5/3=> dy =-2/3
dx
y=mx-+c
(@71 slope) m = -2/3

Double differentiation of displacement w.r.t. time is :
farerue Afewr &1 999 & ANy fgeraded (] IR ddba) Bldl & —

(A*) acceleration (B) velocity (C) force
(A*) @R (B) 9w (C) 9«
dx d*x

— =V = — = acceleration TR
dt dt

3

(D) 3
(D) -1
J3
(D)T
]
(D)T
3

(D) 3

(D) e*cot x
(D) -3/2

(D) none of these

(D) ®1E TE
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14, J'x3dx is equal to : jx3dx BT A9 B
x* x*
(A) 3x2 (B*) =—+C (C) = (D) 4x3
4 4
X4
Sol. jx3dx = 2 4+C
4
15. stin(x)dx is equal to : j23in(x)dx BT A BIT
(A*) —2cos x + C (B)2cosx +C (C) -2 cos x (D) 2 cosx
165 Find¥@ 771 [
ax+b
(A) log,(ax + b) + C (B)alog,(ax +b)+ C (CﬂC+1b%@x+m m)%m%@x+m+c
a
Sol. j dx =1b%wx+m+0
ax+b a
172 If y = x%sin(x3), then j ydx will be :
Iy = x2sin(x3) , & jydx BT A9 B
3 3
(A) —cos(x?) + C (B*) [— Cozx J+c (C) cos(x®) + C (D) [Cogx j +C
Sol. y=x2sinx?
J'x2 sinx®dx letu=x3® = du=3x2dx
IWWM=J+£%M+C=—1ww3+C
3 3 3
2n
18.  Evaluate ¥ SI1d &I jzsin(x)dx
0
(A0 ®) ~ © 2 ©0)2
3 3
nl2
19. Value of jcosSLdtb
nl2 °
j cos3t dt &1 719 8 —
0
2 1 2 1
A) = B*) —— C) — D) —
(A) 3 (B%) 3 (C) 3 (D) 3
/2 : n/2
Sol. j cos3t dt = {smSt}
0 3 0
1 -1
= —[-1-0]= —
3 [ ] 3
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20.».  Match the following columns :

=1 @1 gafera AR —

(a) sin 37° (P) ‘—53
(b) cos 127° Q) %
(c) tan 307° (R) —%
(d) cos 307° (S) %
(e) cos (-53°) m

Ans. (a)—>Q,(b)>P,(c)>R,(d)> Q, (e) > Q.
Sol. (a) sin37° = %

(b) cos127° = cos(180° — 53°) = — cos53° = —%
Since, cos(180° —0) = — cosb
(c) tan307° = tan(360° — 53°) = —tan53° = —%

(d) cos307° = cos(360° — 53°) = cos53° =

(e) cos(—53°) = cos53° = . %
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

Course : VIJAY (01JR to 03JR)

NO. A1 TO A2
DPP No. : A2 (JEE-Advanced)
Total Marks : 41 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks, 2 min.) [12, 08]
One or more than one options correct type (‘—1’ negative marking) Q.5 to Q.6 (4 marks 2 min.) [08, 04]
Comprehension (*-1' negative marking) Q.7 to Q.9 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.10 to Q.12 (4 marks 5min.) [12, 15]

DPP syllabus : Mathematical tools

ANSWER KEY OF DPP NO. : A2

1 (C) 2 (B) 3. (D) 4. (C) 5. (B)(C)(D) 6. (C)(D)
7. — 6m/s? , 6m/s? 8. 3m/s 9. 6m 10. 15i + 20]j
11. 3 km north 12. (5, 10)
1= If A and B are two non—zero vectors such that | A+B| = [IA-BI 4ng |A| = 2|B] then the angle
between A and B is:
afe A @R B < 3rg 9RY 59 UBR B f5 |A+B| = |A;B| dem |A| = 2|B| @1 A3RB®
T BT DIV B—
(A) 37° (B) 53° (C*) cos™(~3/4) (D) cos™(—4/3)
2, A particle is moving with speed 6 m/s along the direction of A=2i+ 2] —k ,thenits velocity is :
I T 6 m/s ¥ fem A=2i+2j-k & sgfw RN & @ U1 B I AW
(A) (4i +2j—4k) units (B*) (4i + 4] — 2K) units
(C) (4i + 4] - 4k) units (D) (2i +4] - 2K) units
3= Three forces P, Q and R are acting on a particle in the plane, the angle between P and Q & Q and R
are 150° and 120° respectively. Then for equilibrium, forces P, Q and R are in the ratio
M 90 P,QaR TP BT R Uh dcl § HRNG 8, PTQ D ALY BT 150°TF QT R P Heg HIvT 120° § ol
e & fog P, Q4R & /U 8 —
(A)1:2:3 (B)1:2: 3 (C)3:2:1 (D*) /3 :2:1
AY
Q
. D
So (D) ) 50° y
R
P

The particle is at rest under action of forces P, Q and R.

P, Q@I Rdcll & U9 § o favmd W 2.
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Sol.

Ans.

Sol.

Qsin60°=Pand a2l Qcos60°=R = iP=Cl and d2m 2R=Q

= P:Q:R=i:2:1

Ng

The displacement vector of the particle if it moves from A (3, 4, 5) to B(4, 5, 6) is
afg &1 A (3, 4, 5) W B(4, 5, 6) d% Terdl & o1 9P favemu+ |feer Fm —
(A)3i+4]j+5K (B)4i+5]+6Kk (CHi+] +k (D)3 i +5]+Kk
Position vector of A , OA = 3i + 4] + 5k
Position vector of B , OB = 4i +5] + 6k
Displacement vector AB =0B-0A
= Tejk
A, OAw Rufy wfew = 37 +4]+5k
B, OB &I Rufy @fewr = 47 +5] +6k
favermo wfker AB = OB - OA

STejek

Given vector sum of 4 vectors a+b+¢+d =0, which of the following statements are correct :

(A) a, b, ¢ and d must each be a null vector

(B*) The magnitude of (& + ¢ ) equals the magnitude of (b + d)

(C*) The magnitude of a can never be greater than the sum of the magnitude of b, ¢ and d.

(D*) b + ¢ must lie in the plane of a and d if @ and d are not collinear, and along the line of a and

d, if they are collinear.

foar T ® d+b+C+d=0 @ 79 § § BT 9E 2

(A) 3, b, ¢ qurd y@® I Al T |

(B*) (3 + ¢) & gRHM (b + d) ® IRHT & RI&X &M |
(C*) & &1 URHEMT b, ¢ 3R d & gRE™T & AT I IfWF TE & qhell B |

(DY afe 3 dom d XRgd T 2 A1 b + ¢ 8 5 I d & oo ¥ o afe g & @ a4 qAr d B
feem & g

All statements except (a) are correct.

(a) B AT TH HUT T B |.

The magnitude of the displacement is equal to the distance covered in a given interval of time if the
particle.

(A) moves with constant acceleration along any path

(B) moves with constant speed

(C*) moves in same direction with constant velocity or with variable velocity

(D*) have acceleration and velocity in same direction.

e Y gY IaRTd | IR &1 aRAmT 91 @1 T g9 @ SRR § df HT

(A) 3R wROT I fopel) oft vy # wiferefrer 2

(B) 3reR a1t & Tfrele B |

(C*) 9 feem # 8reR 97 A1 TR 9 | e ¥

(D*) O 9 TROT &Y e A @ B |

To have distance equal to magnitude of displacement the particle has to move in same direction in

straight line path.
X e & 9RATYT & SRR @A B g $o1 FAE Q3 7 @Ra Y@ & ey wiela g =@ty |
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COMPREHENSION

8.»

10.=

Ans.
Sol.

1.

Ans.

Sol.

At time t the position of a body moving such that its position varies with time and is given by s = t2 — 6t?
+9tm.

Bl teor W 5l avg o Rafy 99 & 1 aqecll 8 A s =2 - 62+ 9tm A & Wl 7 |

Find the body’s acceleration each time the velocity is zero.
IR HT TRV TS G R G BRI, 59 97 I B |

Find the body’s speed each time the acceleration is zero
TS T W AT A BRI, S99 $T @R YA BT |

Find the total distance traveled by the body fromt=0tot=2 [4 Marks]
t=0Wt=2a 99 H gRT T I T8 I 91 I |
Ans  (8)—6m/s?, 6m/s? (9) 3m/s (10) 6m

Ifa = 3T+4] & b= 7?+24] then find the vector having the same magnitude as b and same direction
as a is .
% 3 = 3i+4] 9 b=7i+24] A 98 ARY AT AT R gRewr b & wREX 9 R 3 3 g™
2
15i +20]
Let  C=3Ai+42
Now, (3A)? + (4A)% = 72 + 242
= A=5
. T =15i+20j

A sail boat sails 2 km due East, 5 km 37° South of East and finally an unknown displacement. If the
final displacement of the boat from the starting point is 6 km due East, the third displacement is

wﬂwugézkmq:cfﬁﬁeﬂ?ﬁo—\f37°qﬁ@a@waﬁ3ﬂ?5kmaﬁ?ﬁﬁwmﬁﬁqwmw

2| ARk o A @1 R RS g | Yd @ 3R 6 km B AV 37 fawene g |
3 km north.
N
N E
37°
S
D, =2i
D2=5cos37i + 5 sin37(])
D3=7?
D=6i
D:=D-D1-D2
—6i—2i-5x 27 5x 3]
5
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12.w  Find the magnitude of the unknown forces X and Y if sum of all forces is zero.

afe | gl H I I B AL, A gl X T Y S GRATT A1 BRI —

5
y
90°
539
X
90°
10
Ans. (5,10)
Sol.

5 | y

1

|

53N A3
10

YFx=0
= X +5c0s53° -y cos37°=0
= X+3- %=0 = 5x+15-4y =0
Fy=0

10 —5sin53° —y sin37°=0
= 10—4—3—y =0 :>6—3—y = y=10

5 5
X=5
®
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A3 TO A4‘§§

Course : VIJAY (01JR to 03JR)

DPP No. : A3 (JEE-Main)

Total Marks : 61 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.19 (3 marks, 2 min.) [57, 38]
Multiple choice objective ('-1' negative marking) Q.20 (4 marks, 2 min.) [04, 02]

ANSWER KEY OF DPP NO. : A3

1. (A) 2, (B) 3. (D) 4. (B) 5. (D) 6. (B) 7. (B)
8. (A) 9. (C) 10. (A) 11. (D) 12. (C) 13. (B) 14. (B)
15. (B) 16. (A) 17. (A) 18. (C) 19. (D) 20. (A) (B)
1. A particle moves in a plane from A to E along the shown path. It is given that AB = BC = CD = DE = 10
metre. Then the magnitude of net displacement of particle is :
RAER te $o1 fHH a9 § v A¥ E & orgfaw i #=an 21 fawm @1 @ AB=BC =CD = DE =
10 HIeR, T4 P01 & Fol fAvTaT $1 GRAT BT |
D
108°
E
108\ ©
108°
A B
(A*)10m (B) 15 m (C)5m (D) 20 m
Sol.  Given figure represents a regular pentagan so magnitude of AE = 10 metre.
fean o wHU=S @1 SeIiar @ o AE &1 URATT 10m & |
2. A car covers a distance of 2 km in 2.5 minutes. If it covers half of the distance with speed 40 km/hr, the
rest distance it shall cover with a speed of:
Th HR 2 km & T 2.5 e § T SR 2| AR SR e T 40 km/hr B A F TT IR AT 0Tl
ameft & 5 At | T BRI |
(A) 56 km/hr (B*) 60 km/hr (C) 48 km/hr (D) 50 km/hr
Sol. time taken by car to cover first half distance.

g Al g T IR § PR NI o T T

= i hr = i x 60 min = 1.5 min.

40 40
Remaining time 21 3 999 = 2.5 - 1.5 = 1 min.
required speed 3TITIH dATcI= 1 km =60 km/hr
min

/\
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Sol.

Sol.

5.»

A clock has a minute-hand 10 cm long. Find the average velocity between 6.00 AM to 6.30 AM for the
tip of minute-hand.

TS $I e gl g5 @ @ 10 cm B | fiFe arell 98 & @1 &1 a9 6.00 AM ¥ 6.30 AM &
I a1 B |
(A) 2cm min~’ (B) icm min~’ (C) 12 cm min™ (D*) gcm min~’

21 21 21 3
From 6:00 AM to 6:30 AM
displacement of tip of minute hand

=2x10cm =20 cm

20cm _ 2 -

= —cm min
30 min 3

Hence, average velocity =

6:00 AM¥ 6:30 AM &%
fire @1 g8 & @ic @1 favenus
=2x10cm=20cm
2

o o A = 20 M = £ emmin
30 min 3

A particle travels from A to B path shown in figure, then the displacement of particle is :

TP HUT fF A SR T U & AR AW B ST B, T9 $UT P fARemU B
9

5
0] |6 4] |s
3|
17
B --------
(A) 242 m (B*) 442 m (C)52m (D) None of these 78 & ®Tg =gt
9
5
10 |6 4| |8
3 |
L7
4

B ........
4
AB= 4% 1+4% = 42 .

A semicircle of radius R = 5m with diameter AD is shown in figure. Two particles 1 and 2 are at points A
and B on shown diameter at t = 0 and move along segments AC and BC with constant speeds us and

uz respectively. Then the value of Y for both particles to reach point C simultaneously will be :
u

2T AD 3R 591 R=5m &1 3fggd g § weRid 21 t=0 990 R @99 & g A9 B W &1 &7 1
IR 2 yeRid & &1 AC 3R BC 91 & 3rgfast Fad o uq iR ux 9 = 8 79 fdg C d% T A1y

qgaﬁasmaﬁwﬁzﬁarﬁmﬁm%mmgwm

C

1 2
A<—2m->B

(A) 52 (B) 22 () 22 (D%) \E

/\
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Sol.

Sol.

From geometry (STl ) BC = 4m and (@21) AC = 24/5 m.
AC_BC . u AC 25
u, u, u, BC 4

A particle is moving in a circle of radius r with speed v as shown in the figure. The magnitude of change

in velocity in moving from Pto Q is :

TH ol r e & g9 A v are 9 o g | (R IRaw) P Q@ e | 99 uRad= &1 gk g
Q

AN

(A) 2 v cos 40° (B*) 2 v sin 20° (C) 2 v cos 20° (D) none of these SWRIad # A

|\72 —\71| = \/vf — V3 —2v,v,cos0

JV2 +v2 — 2v2 cos 40°
V2v/(1- cos40°)
= J2v(+/2 sin20°)

= 2v sin 20°

The instantaneous velocity of a particle is equal to time derivative of its position vector and the
instantaneous acceleration is equal to time derivative of its velocity vector. Therefore:

fosft @1 &1 araftre 9 Rafa Ifke &1 999 & 1 ddbad & &R areildrd @xor I Afe w1 Gy
B I AP 8 I —
(A) the instantaneous velocity depends on the instantaneous position vector

areerfore 97, areetfdre Rerfd dfew w fafk &var 2

(B*)instantaneous acceleration is independent of instantaneous position vector and
instantaneous velocity

areerfores «roT, areerfore Refd |fesr sk drerfdre 97 ¥ wa—= 2 |

(C) instantaneous acceleration is independent of instantaneous position vector but depends on the
instantaneous velocity

qTeerfoTed @ROT, dTeerfoTen Rerfay |fder R a1 AR 81 axar @ WRe] arcEfoe 9 R R aRar B

(D) instantaneous acceleration depends both on the instantaneous position vector and the
instantaneous velocity.

TqTeeTfOTe @RoT, dreerfores Rerfa afeer 3R dretfored 997 g1 w® ik &xar 21
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Sol.

Sol.

Sol.

depdent of T . (A) is false.
wWdS 2. (A) 3T &

&
5

il
4

So, @ is indepdent of V
So, Bis true

g, @,V ¥ wdd e
3d: BET B

=l

Note: Ifafe i =e'i, vz‘l_tzr

<l

dv
dt
r=v=a [Think]

=l

é:

The velocity of a car moving on a straight road increases linearly according to equation, v = a + b x,
where a & b are positive constants. The acceleration in the course of such motion: (x is the distance
travelled)

Hh T W Tl SR F1 97 ¥ET WY ¥, v =a + bx, B TW®e R F=ar g, W& a 9T b g9HD

fodie 21 39 0 & SR @R & A9 (x T ) B)

(A*) increases (B) decreases (C) stay constant (D) becomes zero
(A*) 9T 2 | (B) Trear B | (C) frad <& 2| (D) T B STl R |
V =a+ bx

(V increases as x increases)

(X P 97 B FIA x g B)

NV _p9X v
dt dt

hence acceleration increases as V increases with x.
I TR dodl & difd V, x & 1 dedl 2 1.

A boy starts running from rest with constant acceleration. If he covers a distance of S1 in the first
10 seconds and Sz in the next 10 seconds, then choose the correct option.

Th AsH fRmERen ¥ g w@Rw g I R #Rar B IR’ a® usad 10 sec W St g qen orTo
10 sec # So 0 T &xal & A & RAded B 7= BRI |

(A) S2 =S (B) S2 = 2S4 (C*) S2= 354 (D) S2 =4S4

1
S, =a(10y

1 2
$,+8, =a(20)

=S, = 3x%a(10)2

(]

S22 =3
S,
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10.

Sol

Hindi

1M1=

Sol.

Each of the four particles move along the x axis. Their coordinates (in meters) as function of time (in

seconds) are given by

TR TIS BUT X A b e Teficd & 390 eeis (Wex #) 999 & $od & ®U ¥ A uelRid 8

Particle &1 1 : x(t) = 3.5 - 2.7t3 Particle &1 2 : x(t) = 3.5 + 2.7t

Particle &1 3 : x(t) = 3.5 + 2.7t Particle &1 4 : x(t) = 2.5 - 3.4t- 2.7 2

which of these particles is speeding up for t > 0?

DITAT B t> 0 & oy gfgam ara & | aforiiad 51 2

(A*) All four (B) only 1 (C)only 1,2 and 3.
(A*) TRT Y (B) a1 (C) ®ad 1,22 3.
Att=0
dx , 2
T 0 for particles 1, 2and 3and |—| >0fort>0

dx d*x

and a= — 3.4 m/s for particle 4 and e is negative fort> 0

Therefore for t > 0; ‘%
t

is increasing in all.

t=0w

2
B 1, 2 qen 3@ forw c(jj—)t(=0%amt>0$1%m jTZ( >0%|

dx d?x
a:mfm4$f%ma=—3.4m/sa@nt>0$%ﬁrww%|

dx|

saferg t > 0 & forw ; pm

it & fow gigam 81

(D)only 2, 3and 4
(D) ®ad 2, 3 T 4

For a particle moving along x-axis, which of the velocity versus position graphs given in options below is

possible : (position is represented by x-coordinate of the particle)

Ao A M T H F BT 9% x-3E D e IEE Po1 & 97 9 Refy & wey @ 9% W — (P

#1 Rearfa &1 x-Fderiad g1 welRia fear mr )
\'

\

\

(A) / X (B)

/

(C) //\\ X (D*) None of these 7% & @I &

It is clearly visible from all graphs that as x-increases. Velocity changes sign. Since this is not possible,

no graph represents the possible motion.

Jf Tl ¥ FE POl U @ W © 6 90 B R d uRacs dRa ® W B $1 x e FReR 9ed ©

ST G99 T8 B | I PIS UTH BT Bl i BT gefd T8 &rar 2 |
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12,

Sol.

13.=

A balloon is moving with constant upward acceleration of 1 m/s?. A stone is thrown from the balloon
downwards with speed 10 m/s with respect to the balloon. At the time of projection balloon is at height
120 m from the ground and is moving with speed 20 m/s. The time required by the stone to fall on the

ground after the projection will be - (g = 10 m/s?)

T TERT SR B AR 0 @O 1 m/s? q S T & | Tob GeR Bl TR | 1 Bl AR [AR D 108
10 m/s & oA F BB AT 2| YUY B FAY [ER B THE J HaAE 120 m ¥ 3R A 20 m/s B |

F8YY & fhae IR 918 TR WHIE WR UgA — (g = 10 m/s?)
I1m/s2

20m/sI

(A) 4 sec. (B) 5 sec. (C*) 6 sec.
BEll

With respect to balloon
120 m l 10 m/s, 11 m/s*

v

20 m/s, 1 m/s*

120 = —10t + 5t2
t2-2t-24=0
t = 6 sec.

The velocity - time graph of a particle is as shown in figure

foref @1 &1 97 I 9% yefRid ¥ —

v(in ms™)

0 2 4 6

time (in second)

(A) It moves with a constant acceleration throughout

I8 gheN fud @ 9 afeEe 2

(D) None of these 394 & &1

(B¥) It moves with an acceleration of constant magnitude but changing direction at the end of every

two second

I8 Ben fad AT & @ROT 9 Il 8 R @R B QR UG I APTS P 918 99 Sl

2 |

(C) The displacement of the particle is zero
BT BT faReUT g B |

(D) The velocity becomes zero at t = 4 second
FHUT BT ANt = 4 AFHTS R LA B |

/\
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14,

Sol.

15.

Sol.

16.

17.

18.

Sol.

At a particular instant velocity and acceleration of a particle are (—T+]+2I§ )m/s and (3iA—j+I2 )m/s?

respectively at the given instant particle's speed is :
(A) increasing (B*) decreasing (C) constant (D) can't be say

fope) fa9Iy &1o1 TR BUT BT AT oA RO BHI: (—i + )+ 2K )m/s TAT (31— j+K )m/s2E @I T &0T BT B
ard

(A) 9% & & (B*) ue & 2 (C) faa 2 (D) §B eI BE Fhdl
\7=—T+]+2 k
=310 - j+ 2 kK

a.v=-3-1+2<0 hence 0 > 90° between a and v
so speed is decreasing

a . V=-3-1+2<0 Tfb a @ v & 75 0>90° |
T AT TS |

A particle has initial velocity, v = 3i+ 4] and a constant force F =4i + 3] acts on the particle. The path
of the particle is :

Td BN BT YRS I, V=3i+4] & Td TP 99 9 F =4i+3] 3 R A 2| BT &1 9 R

(A) straight line (B*) parabolic (C) circular (D) elliptical

(A) TR X (B*) WRaerd (C) gXTdR (D) SrefgareR

(B)

For constant acceleration if angle between initial velocity makes an oblique angle with acceleration then
path will be parabolic. Here 6 = 90°
o @1 & forg afe uRfE 997 @ROT & 91 Eh Ed SI0T 991 § O U WaAdd e |

The position of a particle is given by, x = 3t2 — 5 & y = 2t. Find the velocity vector of the particle.
P01 o R x =322 — 5Ty = 2t gRT <1 RN & | B9 BT 97 WAL 1T IR

(A*)6ti+2] (B)—6ti+2]j

(C)6ti—2]j (D) none of these STH ¥ ®I 7T&

A particle moves in x-y plane according to equations, x = 4t + 5t + 16 & y = 5t. The acceleration of the
particle will be:
Tdh HUT x-y T H FHGHRO, x = 42+ 5t + 16 FAMy = 5t & JJAR A AT © | BT HI @ROT AT |

(A*) 8 m/sec? (B) 13 m/sec? (C) 14 m/sec? (D) none of these §H | ®Ig &I

A particle has an initial velocity (i.e., att = 0) of 37+4] (m/s) and an acceleration of 0.4T+0.3] (m/s?).
The speed of particle at t = 10 sec is :

T BHUT BT RS 4 (AT t = 0 W) 3i+4] (m/s)® T @R 0.4i+0.3] (m/s?) &1 t =10 sec W
BT P AT & —

(A) 7 m/s (B) 7/ \2 m/s (C*) 72 mis (D) 14~/2 m/s

v=u+at when @ is constant
.. velocity att = 10 sec.

Sl A fgg & v=u+at
t=10sec TR I B |
is v=(3i+4j)+10 (0.4 i+0.3 j)
= 7i+7]
v=T7v2 mys
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19.= A particle is projected with speed 10 m/s at angle 60° with the horizontal. Then the time after which its

Sol.

20.

speed becomes half of initial -

TP HUT B AfdS ¥ 60° BT R 10 m/s B Arel A veifd fhar oram & o URMRI$ = &) e =l 81

¥ foram ™ 9=y B8R —

(A) %sec. (B) 1 sec.

u cos60° = 5, Vy = u sin60° — 10t
V2 = (u sin60° 10t)? + (u cos60°)

= 10t =——— = t=.

(C) V/3/2 sec. (D*) /3/2 sec.

V3

2

If x = 3t2 — 8t + 5, find the velocity of the particle when position of the particle is zero.
Ife x=312—8t+ 5,79 59 1 & RAMT [ & TG HU1 & 97 910 I |

(A*) — 2 (B*) + 2
Tl

(C)3 (D) none of these S8 | &I
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Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2020

Course : VIJAY (01JR to 03JR)

\_PHYSICS /

DPP

DAILY PRACTICE PROBLEMS

NO. A3 TO A4

DPP No. : A4 (JEE-Advanced)

Total Marks : 48

Max. Time : 38 min.

One or more than one options correct type (‘—1’ negative marking) Q.1 to Q.4 (4 marks 2 min.) [20, 10]
Comprehension ('-1' negative marking) Q.5 to Q.8 (3 marks 2 min.) [12, 08]
Subjective Questions ('-1' negative marking) Q.9 to Q.12 (4 marks 5 min.) [16, 20]
ANSWER KEY OF DPP NO.: A4

1. (A) (C)(D) 2. (B)(C) (D) 3. (A)(B)(C) 4. (A) (B) (C) 5 (A)
6. (C) 7. i 8. (C) 9. 14i + 48] 10. 2.25m/s
1. 30m 12 D=V xt=anto
1.=» A particle moves with constant speed v along a regular hexagon ABCDEF in the same order. Then the

magnitude of the average velocity for its motion from A to :

TP HUT T A1 v TSl ABCDEF & Sigfaw 99 %9 # Wi &R &1 2 | S9! TR 7 $U1 $T 3N

97 AN

% % v+/3
A*)Fis — B)Dis — C*)Cis D*)Bisv.
(A%) 5 (B) 3 (C) > (D*)
. \" \ * vy3 *
(A)FWE% (B)DW§§ (C*) C a® > H (DYYBdA®H v &
A B

F Cc . .

Sol. Let side length is a AT ST @ &=TS a |
E D
FromAtoB AJBT® y - displacement _-_a _ - tion D) (R D)
time alv
. Zaﬁ \/‘
FromAtoC AdCas  v=223n60_"" 2  _ ¥3y (option C) (Rwed C)
(2a/v) 2alv 2
A
238/,7600
a C
— 2a 2v
V = = —
(3a/v) 3

From AtoD A9 Dd®
from Ato F AW F %

/\
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2.

Sol.

3=

V=—2__v/5 (option A) (RFca A)

3
A particle is moving along x-axis such that its position is given by x = 4 — 9t + % where t is time in

seconds, x is in meters. Mark the correct statement(s) :

(A) Direction of motion is not changing at any of the instants
(B*) Direction of the motion is changing at t = 3 seconds
(C*) For 0 < t < 3 sec. the particle slowing down

(D*) For 3 < t < 6 sec. the particle is speeding up

TH BT x-31 & I 39 USR Tefier B 5 e Refa x =4 - ot + %mﬁﬂé%mﬁtﬁmﬁ

2, xR # 2| 98 RAavedi &1 787 By |
(A) T @ e =Y Y eror uRafda =18 &ch 2 1
(B*) iy @Y f=m t = 3 sec R uyRafia xft 71
(C*)0<t<3secd forq, U1 & =Tel T
(D*)3<t<6secd forg, HUT & AT gM

dx 3t?

v 2=0-9+ 2
dt 3

v=t2-9
v=0% att=3 ®
Also, 92T a=2t 8

The particle's velocity will be zero at t = 3 sec. where it changes its direction of motion. For 0 <t < 3
sec. v is —ve and a is +ve so particle is slowing down.

HUT B A1 t=3 sec W YA & | 981 g9 A @ fen uRafda i 281 0<t<3secd folg v—ver @
a+ve § a: HUT B A1l T |

A stone is projected vertically upwards at t = 0 second. The net displacement of stone is zero in time
interval between t = 0 second to t = T seconds. Pick up the CORRECT statement.
t=0JP'S TR TPh TR P FHWER HR P MR Y foar Sar 21 t=0Jdpvs A t=T AP & 9

B IR § TR $T 9 ORI 3= B | 9 HoF Bifed —

(A*) From time t = } secondtot = % second, the average velocity is zero.

(B*) The change in velocity from timet=0tot = } second is same as change in velocity from t = %
second tot = % second

(C*) The distance travelled from t = 0 to t = } second is larger than distance travelled from t =
}second tot= % second

(D) The distance travelled from t = % second to t = % second is half the distance travelled from t =

% second to t = T second.
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Sol.

Sol.

4.xn

(A*)wmt=} @rmﬁh% HPHUS TP, AT 97 Y B |

(B*)Hﬂut=0®t=}®mwaﬂﬁqﬁaﬁﬁa€r%aﬁwt=% @m@h%@rmwaﬂ
# oRadw 7|
(C*)Hﬂut=0®rt=}@mwmaﬁn‘s‘aﬁwt:}@m@t:% ARTS TH a9 D T3

T ¥ 2 |

(D)H‘T&t=% @m@rh% @mwmaﬁnﬁgﬁwh%@m@t:Tﬁmwmaﬁ

T B el B

(Tough) Att= } andt = % , the stone is at same height,

Hence average velocity in this time interval is zero.
Change in velocity in same time interval is same for a particle moving with constant acceleration.

Let H be maximum height attained by stone, then distance travelled fromt=0tot = } is %H and from

t= I tot= ﬂ distance travelled is ﬂ
4 4 2

Fromt= % tot =T sec distance travelled is H and from t = % tot= % distance travelled is ;
T 3T o
t=ZH?JTt=T R TR 999 $as W BI

3 3HAAY 3IRTA B foTy AT 97 I B |
97 H Y NI @ g uRadd A B8 1 U U & Hud @R & |t iy & forg
3T

WW@WWN@WWH%IﬂHt=O@H=} W(“I’H@%H?ﬁﬁlt=} ®t=Ta"cBau
H
@E%H

t=%®t=Ta€5m§€rH%a‘mt= =37

T H

> dt= o TP < 2 2 |

A particle of mass m moves along a curve y = x2. When particle has x — co-ordinate as 1/2m and x-
component of velocity as 4m/s then, at this instant :

m SRAE BT S Gh y = x2 b Iz TRl 8 SF HU1 BT x—I<ed 1/2 m JA 97 x-9¢h 4 Aex/4.
g ar—

(A*) the position coordinate of particle are (1/2, 1/4)m

BT & Refay Fdensd (172, 1/4)m 8 |

(B*) the velocity of particle will be along the line 4x — 4y — 1 = 0.
HUT BT AT W1 4x — 4y — 1 =0 I B |

(C*) the magnitude of velocity at that instant is 4 V2 mis
39 Ry W B01 & 97 b1 gR¥AT 442 m/s B

(D) the magnitude of angular momentum of particle about origin at that position is 0.

1@ fag & uRa: 39 Rafd w® &1 & Hofig Faw &1 aREmT 3= 8 |
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Sol. Onthecurve d&% W®
y =x? atx=12 ®
1

y=Z

Hence the coordinate 11
2 4

Differentiating : y = x2
ara: fdena 1,1
2 4
MAHAT B W : y = x2
Vy = 2XVx
vy=(4)=4m/s
Which satisfies the line

S G B G BT B

4x -4y -1=0 (tangent to the curve) (as &1 T3t @)
& magnitude of velocity :
qAT 977 BT GRATT ;

|VI=Vvi+v2 = 42 mis

As the line 4x — 4y — 1 does not pass through the origin, therefore (D) is not correct.

@ 4x — 4y — 1 9 a5 9 781 Tord! Ao (D) 92! 8 & |

Comprehension # 1#
Read the following write up and answer the questions based on that.
The graph below gives the coordinate of a particle travelling along the X-axis as a function of time. AM
is the tangent to the curve at the starting moment and BN is tangent at the end moment (61= 62=120°)
ITHT #1
71 S0 @ YgaN 39 W NG U & IR QI |
X318 & IR AfEE Fo1 & i WY P Bod & ®U H AR gRI IAT W1 & | AM den BN

PHHI: YRS TAT I1TH &0 R NG R Tl T e ¥ 8 | (01= 02=120°).

0 t(sec)
-100

5 The average velocity during the first 20 seconds is

g 20 9Hvs B SR AT 97 B —

(A*)—=10m/s (B) 10 m/s (C) zero T (D) 20 m/s
6. The average acceleration during the first 20 seconds is

YH 20 YHvS b SR 3T @RUT & —

(A) — 1 m/s? (B) 1 m/s? (C*) zero I (D) 2 m/s?
7. The direction (? or—i ) of acceleration during the first 10 seconds is

g 10 %S & IR @RI HI fem (? STQRH—?) =
Ans. i
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Time interval during which the motion is retarded.

AT T fy Afed @

(A) 0 to 20sec. (B) 10 to 20sec. (C*) 0 to 10sec. (D) None of these
(A) 0¥ 20 dFve (B) 10 ¥ 20 §®vs (C*) 0 9 10 9Hvs (D) 379 A PIS &

Sol. (1to 4)

Ans.

Sol.

10.

Ans.

Sol.

(1) <\7>= X —% _ —100-100 = 10m/s
At 20

Vi —V; _ tan6, —tan6,

2 (©)(a) = o 20

(3) during first 10 sec, speed decreases WrH 10 AHTS # ATl T |
acceleration is opposite to the velocity
TR I & A faem 7 @
acceleration isini @RoT i fawm ¥ §
(4) (C) during first 10 sec., the slope of x-t curve decreases in negative direction
motion is retarded.
t=0tot=10s
g 10 AHUS H x-t AIRW BT BTl FOMHS QT H TedT 8 o1a: T radfed 7
t=0 ¥t=10s

Ans. (1)=10m/s (2) 0 (3)i (4) t=0tot=10s

=0 (since gfd 02 = 01)

A particle whose speed is 50 m/s moves along the line from A (2,1) to B (9, 25). Find its velocity vector

in the form of ai + b].

T HUT fSEa! a1 50 m/s § UP XA X1 S IR A (2,1) 9 B (9, 25) & A AT § SADBI A7

qfeer ai+bj & U § S BN |
14i + 48]
Position vector of point A = 2i +]
fag A @1 Rufy afde = 2i + ]
Position vector of point B = 9i + 25]
fag B &1 Refy wfew = 9i + 25]

AB = (9i +25])—(2i +]) = 7i+24]
Unit vector in the direction of AB
AB & fzm # sar$ wfew

AB = Eé _ Ti+24]

| AB | 25

v = 50AB = 14j 1 48]

A particle moves in a straight line with an acceleration a ms= at time ‘t' seconds where a = — "

When t = 1 the particle has a velocity of 3ms™ then find the velocity when t = 4

wwwmﬁtﬁmu?ams—zzﬁawﬁﬂﬁﬂﬁﬁlTﬂ%"fa=—t12 21t=1TWR HU B I 3ms™’

2l t=4 W BT BT I B |
2.25 ml/s

dv -1 t t1
a= —=— = dv = —|—-dt
dt  t? ! -[tz
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1.

Sol.

12,

Sol.

) 3._9
= v-3=|-| =—-1 =v=3-—=—=225m/s.
4 4 4

The velocity of a particle is given by v = 2i - ] + 2k in m/s for time interval t = 0 to t = 10 sec.
Find the distance travelled by the particle in given time interval.

HIRIA t =0 A t=10sec ® U & &1 a1 v= 2i — | + 2k m/s ¥ fear w1 2| fd ™
HHATRIA § P01 §RT T BT T8 g3 B0 |

Speed of particle is BT P aTA B

| V| =) +(1) +(2)

| V |=3misec
10 10

s [|V| dt= [3 dt=]3t |’
0 0

S=30m
Ans. 30 m

A point moves in the x—y plane according to the law x = a sinot, y = a(1- cosot). Find the distance
travelled by particle in first to seconds.

Th g x—y T # x = asinot Iy = a(1 — cosot) B ITIAR TR FIAT & | U to AHv€ # HU1 §RT T B
T 0 ST BN |

D=V xt=aont
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\_PHYSICS /

DPP

DAILY PRACTICE PROBLEMS

NO. A5 TO A6 | i

DPP No. : A5 (JEE-Advanced)

Resonance®

Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2020

Course : VIJAY (01JR to 03JR)

Total Marks : 47
Single choice Objective ('—1' negative marking) Q.1 to Q.5
One or more than one options correct type (‘—1’ negative marking) Q.6 to Q.8
Subjective Questions ('-1' negative marking) Q.9 to Q.11

Match the Following

(no negative marking) Q.12

Max. Time : 37 min.

(3 marks, 2 min.) [15, 10]
(4 marks 2 min.) [12, 06]
(4 marks 5 min.) [12, 15]
(8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : A5
(C) 4. (A) 5. (D)
11

2

6.
3
2

€ 2 (A 3. (B)(C)(D)

8. (A) (B)(C) (D) 9. 15° 10.

(@ QRS (b)P.Q,S (c)P,Q (d)Q,S,R

(A)B) (D)

1. 2 12,

An ant is at a corner of a cubical room of side 'a'. The ant can move with a constant speed u. The
minimum time taken to reach the farthest corner of the cube is:

e A IR SR (Yol a) & U@ dH W Rod g 98 Faa ard u 9 iy &= Fadl 21 99 & 999
R Red &1 R M & oy IH®1 <Fa fhd=1 99 e |
V3 a J5 a

(C*) —
u u

u

) 32

u
Ya

(B) (D)

(a,a,0)

Sol. (avylo)

0]
(0,0,0)

LetB=(a, a, a)
Dist. = OA + AB
Dist _
Speed '

T= 1[\/a2 +y? +@a-y) +a2}
u

2y N 2(@-y)(-1)
2\/a2 +y? 2\/(a —y) +a°

y>  _ a(a-yy
a’+y? (a-y)+a’
yia-yy +a?y?’=a*(@-y)*+y* (a-y)y
= y>=(a-yy
= y=a-y = y=al2
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(a,0,0)

OA +AB
u

=0

=

2

/\




Ans.
Hint :

3=

Sol.

2
Trin = 1[2,/32 +a_] =1[ 4a° +aZJ - Y52
u 4 u u

Initially car A is 10.5 m ahead of car B. Both start moving at time t = 0 in the same direction along a
straight line. The velocity time graph of two cars is shown in figure. The time when the car B will catch
the car A, will be

IR™ H R A, FRBA10.5m M | A t=0 R Th WA Y@ & (R A IR™ FIAl 8 | I
PRI P I GG U6 3 3§ I T 2 | 98 F9I 94 PR B, IR A Pl Udbs oI, 81T —

\4 carB
10m/s car A
_1K45°
t—>
(A*) t =21 sec (B) t= 24/5 sec (C) 20 sec. (D) None of these $7H & ®T$ &1
(A)
XA = XB
10.5+ 10t = %at2 a=tan45° =1
2_20t—21=0 t=20i— "4200+84
t =21 sec.

A car starts from rest & again comes to rest after travelling 200 m in a straight line. If its acceleration
and deacceleration are limited to 10 m/s? & 20 m/s? respectively then minimum time the car will take to
travel the distance is -

TP PR fIRMERT I YR Bl © 91 A N H 200 m G T PR B ggE g8 YA fORTAERen 7 an
ST B | Ife ST @Rl Tl Hed HE: 10 m/s? TAT 20 m/s? Tb AW B A1 g8 T FRA H PR gRIT
T AT AT B—

(A)20 s (B)10s (C* 215 s (D) %s

2t
. Vmax = 20t
Area of graph UT% &1 &A%

1 Vmax ¥ 3t = 200
2

= Et><20t=200
2
= t= 2
3

total time @l ¥HI = 3t = 215 sec
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Hint :

Ans.

Sol.

Two particles at a distance 5m apart, are thrown towards each other on an inclined smooth plane with
equal speeds v’ . It is known that both particle move along the same straight line. Find the value of v if
they collide at the point from where the lower particle is thrown. Inclined plane is inclined at an angle of
30° with the horizontal. [take g = 10m/s? ]

S B S 5M S W T, A | 30° g AP TIqd R FHE 9 VW Th gAY B R vafd B
T R T8 T B fF SF @0 ue & WA Y@ $ few amE 2 R S 3w g R TaRi 2
STl | i aren Ho7 vafud fear mn oen| @ v &1 A 8 — [take g = 10m/s? ]

(A¥) %/.5 m/sec (B) 5m/sec (C) 7.5m/sec (D) 10 m/sec

B
307

1%

Down the plane 99 dd @& A 5=v . t+ % (g sin 0) 12 ...(1)

\'
gsin6

at the plane ¥9del R 0=v —gsingt' = t'=

2v
gsin6

t=2t"=

[time taken by B back to initial position]

[B &RT g7 IR Reafd W ugam # foram wn 993 |
2.v? .19 sin0.4v?
gsind 2 g°sin’0

10”0{;} 100 _ 10
10 g sin0 = 8v2 V= = = — =2.5m/sec.
8 16 4
15

In ground to ground projection, if range 'R’ is related to time of flight 'T' according to relation R = T T2,

then the angle of projection 6 with the horizontal direction is : (Take g = 10 m/s?)
W@WWQW$WW'R',WHW'T'WR=?Tziﬁaﬂ??ﬁﬁﬁ?ﬂﬂ?ﬁ%,ﬁm

e & 99T T YU BT O B | (g = 10 m/s? )
(A) 30° (B) 45° (C) 37° (D*) 53°
(D)

R=—T"

2u”sinBcos® _ 15 4u®sin0
g 4 ok
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Sol.

6.=

Sol.

u”x2sinfcos® _ 15 4u”sin’0

g S 2x2 g
cos0 = 15 sin®

10x2
tano = i Ans.

3

The displacement ' x ' of a particle varies with time according to the relation, x = — (1 — e =), where a

oo

& b are positive constants. Then:

TH HU P RAA 'x ' I B A FEH x = — (1 — e~ M), & FgAR yRakla sar g S8l a 21 b

a
b
gATHS fRdis ® a9 :

A) att = 1/b, the displacement of the particle is a/b

(

(B*) the velocity and acceleration of the particle att = 0 are a & — ab respectively

(C*) the particle cannot reach a point whose distance is > a/b from its starting position
(D*) the particle will never come back to its starting point.

(A)t=1/b, IR BT BT faxeru a/b & |
(
(
(

B*)t=0 TR YT BT 97 TUT @RV HHAI: a TAT—ab ¥ |
C*) ®vl 39 fIg W 71 uga doar e uRfve Rafd & g6 a/b & afd® 2 |
D*) $Y1 S¥d IR g W afos &1 781

A particle moves along a straight line and its velocity depends on time 't' as v = 4t — t2. Here v is in
m/sec. and tis in second. Then for the first 5 seconds :

(A*) Magnitude of average velocity is gm/s (B*) Average speed is % m/s

(C) Average speed is % m/s (D*) Average acceleration is — 1m/s?

TP PHUT WA N D I RN © 3R SHBI 97 F9F 't R v = 4t — 2 B AR R F=ar 2| T@i
vm/s § 8 T t APUS H & | 79 UUH 5 UHTS B forg

(A*) 3irad aﬂzﬁruﬁnmgm/s% (B*) eirad aTer %m/s%
(C) 3frad aTe % m/s & (D*) 3d «RYT — 1m/s2'®

Average velocity 3fqd a7 = Ait = Vavg

5 5 25
S= jvdt = J'(4t—t2)dt= “m
0 0 3
25/3 m 5 m distance covered _ distance
Vavg = = —— Average speed = : =
5sec. 3 sec time taken At
i = = o AR\l

forar = 9wy At

4 5
Distance & = j v dt+ j (~v)dt
0 4
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8.»

Sol.

10.=

Ans.
Sol.

= 2 m=13m
3 3 3
13m
Average speed 3iId @1l =
5sec
Average acceleration 3T @ROT (2avg) = VfA_tv‘

vi=4x5-52=20-25=-5
vi=0

aavg=i_0=—1m/32.
5

A particle is thrown with velocity 10 m/sec at an angle of 37° with vertical, then at the time of projection :
(9 = 10m/s?)

UH $HUT BT IeFleR F 37° S BT W 10 m/sec B I F BT SIaT 7, A YU & 7T R : (g = 10m/s?)
(A*) Acceleration of particle in line of velocity is 8m/s?

(B*) Acceleration of particle perpendicular to line of velocity is 6m/s?

(C*) Velocity of particle in line of acceleration is 8m/sec

(D*) Velocity of particle perpendicular to line of acceleration is 6m/sec.

(A*) T B IET F BT BT @R 8m/s? R

(B*) I @Y YW & I+ad HYT Pl @RV 6m/s? 2

(C*) @RUT BI @I | HYT BT 97 8m/sec &

(

D*) RO BT Y& & oTaeq DU B I 6m/sec &

Two balls are moving on the same smooth horizontal plane . Their velocity components along one edge
of the square plane are 10 J3 & 20 m/s . Their velocity components along a perpendicular edge are 30
& 20 m/s. Find the angle between their directions of motion.

& IS T € e & a1 W TG B Y8 B | b PR B e g 9T B "Ueh 109 20 m/s € |
Tafh A TFEaq R B AR 39D 97 B "wed 309 20 m/s B s AR B fEmast & /g pror
AT BT | Ans: 15°

LV, =103 i+30] Vv, =20i+20j

cosO = \LA'XB = 341
VaVs 22
0 =15°

Two mosquitos move in space such that their x,y,z coordinate at any time are given as (3t + 1, 4t, 2t? —
1), (4t + 1, 3t + 3, 2t?) all in meters. Find the minimum distance between these two and corresponding
time.

Tl WEeR IRE W 39 UHR A axd 8 5l 99 t R ST x, y, z cena (3t + 1, 4t, 2t2 — 1) qen
(4t+1,3t+3,2t2) 2| 9 Mex # 8| SF1 & A& gAGH O 9 IR FHT ST BIRTY |

11 3

R m, —

2 2

Distance r between these two is

ST QM & A A ry
P=t2+ (t-372+12=2(t2-3t + 5)

r2 will be minimum or maximum when r is minimum or maximum asr > 0

r2 ATH A7 JHTH B G r YATH AT fyBaH & 4B r> 02|
r>0 soassume 3fd: AT rP=c

dc

Loopet-3)=0 = 0 = =3
dt 2

2
jTS = 2(2t) which is positive hence r is minimum put t = g to find rmin = \/g m.
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1M1=

Ans.
Sol.

12.»

G#W%mﬁ:rqw%,hg wﬁu'\frmiﬁ\/gmwg‘m%l

Two particles A and B move in x-y plane such that both have constant accelerationa, = -1 0] m/s? and

a; = ~5] m/s? respectively. The velocities of particles at t = 0 are U, = ~5i +20j m/s and Ug = 2.5 +10j

m/s. At time t=0, particle A is at origin and particle B is at point having coordinates (5 meters, 0). Find
the instant of time in seconds at which angle between velocity of A and velocity of B is 180°.

A FT AT B, xy dd A T UBR MY R B 5 IS FEd oRor wEr &, =—10jm/s? Je

3, =-5]m/s? B t=0TWR & & a7 U, =-5i+20jm/s T U, =2.5i+10jm/s 8| t=0 R Th Bl
AT fdg R § T1 &9 B3I fdg R © s A<ena (5 meters, 0) T | 98 999 (@@vs #) 9@ diford
g ATAT B D I & AL HIOT 180° BN |

2

At t= 2 sec. y component of velocity of A and B is zero and x-components are in opposite direction.

t=28 WATNBS I H yacd I § U9 97 & x gcdh WRER Twa em 7 8|
Match the following =1 @1 gafera sifog —

Columnl Column i
(a) Instantaneous speed (P) is a vector quantity
(b) Instantaneous velocity (Q) Its magnitude can decrease with time
(c) Average velocity (R) Will remain constant for a particle moving
uniformly in a circle
(d) Average speed (S) Does not depend on the initial and final position
only but depends on the motion in between
R ¥ 11
(a) ATEIfOT® aT (P) Ig afewr Il 7|
(b) dTeetfOrs (Q) sTHT URATT THI B A1 IoAdl © |
(c) 3 a (R)T®h |AM w9 ¥ g H gAJ 8¢ Y1 & forg I8 fa
sl
(d) 3 aret (S) dad URMH qen afead Reafd v Ak ==& &=

Fafy <1 Rufodl & qeg 1fy w® Ak wxar 21

Ans. (a) Q,R,;S (b)P,Q,S (c)P,Q (d)Q,S,R

Sol.

Instantaneous speed decreases with time as distance travelled can decrease with time.

In a circular motion, velocity changes as direction of motion changes but speed remains constant for
uniformly moving object. Whereas, average velocity changes.

Instantaneous speed is different at different instants/positions, whereas average velocity depends only
on initial and final position.

Similarly average speed depends only on initial and final positions and its magnitude can decrease with
time. It will also remain constant for a particle moving uniformly in a circle.

&afdres el I B WY TS | gAHR A A, I yRafia gar @ weg arer suRafia e ® | o siaa
a7 gRafda g 8 | &ftre arel &) 99g =1 Bl & | Safd ofrad 97 uRfs den sife Refy w iR
TN B T UeR Aa Are ifvaA den uRfe Refd ARk wclt 2| F9d qameR uu ' s9ET A
e <8ar 2|
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

DAILY PRACTICE PROBLEMS

Course : VIJAY (01JR to 03JR)

NO. A5 TO A6
DPP No. : A6 (JEE-Main)

Total Marks : 61 Max. Time : 40 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.19 (3 marks, 2 min.) [57, 38]

One or more than one options correct type (‘—1’ negative marking) Q.20 (4 marks 2 min.) [04, 02]

ANSWER KEY OF DPP NO. : A6

1. (C) 2, (B) 3. (C) 4, (D) 5. (A) 6. (B) 7. (A)

8. (A) 9. (B) 10. (D) 11. (C) 12. (B) 13. (©) 14. (A)

15. (C) 16. (B) 17. (B) 18. (A) 19. (A) 20. (A)B)(D)

1. The position x of a particle varies with time (t) as x = at?> — b t3. The acceleration will be equal to zero at
time:
fredt o1 o1 Rl 99 t R 91 goR & R a_cll 8, x =at? — bt® | 98 999 99 @R LI BIM—

2a a a
A) — B) — c*)y — D) zero I
(A) 3b (B) 5 (C) 3 (D) NS

2. For a particle moving along a straight line, the displacement x depends ontimetasx = at3 + Bt + yt +

8. The ratio of its initial acceleration to its initial velocity depends:
TP PV G YW1 B AR RN © 39D Ao x F9g t R 7 gaR & R a=a1 8, x = atP + B
2+ yt+ 8. URMS @ROT AT YRS I BT U A1 DI |
(A)onlyon o &3 (B*)onlyonp &y (C)onlyon a &y (D) only on o
(A) Dael o AATP W (B*) ®ad pAAMy R (C) Had o AATy W (D) ®ad o TR
3. Mark the correct statement(s). (98! HUF & T HIVA)
(A) if speed of a body is varying, its velocity must be varying and it must have zero acceleration
(@f TF Ivg @ AT I ® A1 ST 9 AT wu @ uRafda g qen SHET @R g 81m)
(B) if velocity of a body is varying, its speed must be varying
(@fe awg &1 97 uRafia e & a1 S9! =1 A ARFd wu & uRafia er)
(C*) a body moving with varying velocity may have constant speed
(aeg < gRafda 971 | IfmE B, @ o faa <8 |/ ?)
(D) a body moving with varying speed may have constant velocity if its direction of motion remains
constant.
(V& 9% S aRad] =ard 9§ e 8, &1 99 f9a I8 9aar & afe swal faen faa =@ 2)

Sol. If speed of a particle changes, the velocity of the particle definitely changes and hence the acceleration
of the particle is nonzero. Velocity of a particle change without change in speed. When speed of a
particle varies, its velocity cannot be constant.

T IR TS HU P A 95 7, AT B BT 97 ARG T A ISAd B qAT gACR HUT HT @ROT IR T |

T HUT BT I TP A gl 991 f 51 WAl 8| 519 Th HUT &) a1 dgardl &, d sABl 97 f==ad
Tl 8 gohdT B |
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4.

Sol.

Bl

Sol.

Sol.

Sol.

One car moving on a straight road covers one third of the distance with 20 km/h and the rest with
60 km/h. The average speed of the car is
Al T W R BT g8 VB PR U s g B 20 km/h & T A9 BT 60 km/h A TT PR B |

HR P T a7 B —

(A) 40 km/h (B) 80 km/h (©) 46§km/h (D*) 36 km/h
Let S be total distance covered.
_ S _

Average speed = W_ 36 km/h

60 60
A {6 o gl T T SR

_ S _
60 60

Which of the following is a correct relation ? /=1 & & ®IT == A& 28—

(A*) Speed = |Velocity| (B) Average speed = |Average velocity|
(C) % speed = %velocity (D) Distance = |Displacement|

(A*) =Tl = [37| (B) 3irad @Tet = |3fiad 9|

(C) % Tl = %éﬂ (D) S = |fa=ermys|

Speed is defined as magnitude of velocity.

IRYYT § ATl 97 BT IR BT B |

The speed of a particle moving along a straight line becomes half after every next second (in every one
second speed is constant). The initial speed is vo. The total distance travelled by the particle will be -

Th A @ H TN Th DU P A TIAD T FHvS b 915 3nefl B Il B | URMS AT vo B |
HUT ERT T Bl T8 FA 4 8F1 —
(A) Vo (B*) 2vo (C) (D) None % & P &

Distancefgﬁ=va1+V7° x1+‘;—° XA+ o

Position of a particle at any instant is given by x = 3t> + 1, where x is in m and t in sec. Its average
velocity in the time interval t = 2 sec to t = 3 sec will be :
forddl o1 FoT B RAMT x =32+ 1, g QA TN 8| T x AR A AAMtFFre A g | t=2qFv8 A t=3

AP ORI H ST 3Fd I I

(A*) 15 m/s (B) 12 m/s (C) 18 m/s (D) 6 m/s
t = 3 sec. x=3x32+1=28m
t =2 sec. Xx=3x22+1=13m
Displacement fazermas =28 —13=15m
Vavg = X - 15_m =15 m/sec.
At 1se
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Sol.

9. =

Sol.

10.

Sol.

For a particle undergoing rectilinear motion with uniform acceleration, the magnitude of displacement is
one third the distance covered in some time interval. The magnitude of final velocity is less than
magnitude of initial velocity for this time interval. Then the ratio of initial speed to the final speed for this
time interval is :

UHEA @R ¥ AR Y@ T B G TP B B oY, HB A IARIA | IR w1 aRAmT Fen
TS g0 & IS fORE BT B | 39 999 oI @ forg 3ifod 971 &1 aRkwmr yrfere a1 & g\ |§ &4

BT B, A1 39 9T IR & fol¢ URMS a1l e 3ifd a1l &1 Jgurd & —
(A) V2 (B)2 (C) V3 (D)3

Let u and v denote initial and find velocity, then then nature of motion is indicated in diagram

HAET u AT v RS g i I &1 ad ® a9 T @ gHfa w1 o F qaqmn g

& 28 5
<«a
—>
u—>
— e
<V
—>

S
Hence initial and final speed are given by equation

Id: RIS g Sifam aral 1 = aHievn gRT & S

02=u2-2ax2S and 3R v2=0? + 2as
u u

v — or —:\/5 Ans.
V2 v

A particle is thrown upwards from ground. It experiences a constant air resistance force which can
produce a retardation of 2 m/s? . The ratio of time of ascent to the time of descentis : [ g = 10 m/s? ]

T BT P S A HW Bl AR HPHI ST & | I§ 841 &1 Fad afoRredl 9o 78qy o<1 2 o & 301 &
90 B e & fAURIT 2 m/s? BT AT IS DR DA © | S Bl GHI AR AW & FHY BT AT 817
[g=10m/s?]

. n (2 2 3
(A) 1:1 (B)\g ©) 3 (D) \E

(B)

Let a be the retardation produced by resistive force, ta and t4 be the time ascent and descent
respectively.

If the particle rises upto a height h

AT % 9fRIY 961 & HRUT IS HeT a g | FUWR OM g A9 A & FHAT HT UM HA: tadte B | AR
HU h s dH oI 2 |

SE] then h= %(g+a) ta2 and 1 h= %(g—a)td2

t_a = g-a =\/10_2 =\/§ Ans.
t, g+a 10+2 3

For a particle moving along x-axis, the acceleration a of the particle in terms of its x-coordinate x is
given by a = — 9x, where x is in meters and a is in m/s2. Take acceleration, velocity and displacement in
positive x-direction as positive. The initial velocity of particle at x = 0 is u = + 6 m/s. The velocity of
particle at x = 2 m will be : _

X-318 & T TRAM 0T P @RI IFD x-[Eed P UG H a = — 9x §RI A1 W1 © el x Wex H
MR @7 a, m/s2H B HBUT BT x =0 WR URMIG 9T u=+6 m/s 8| @G x-faen #§ @RO1, 37 qan
faRemd &1 s foram 1 B 1) x = 2 Hiex W HIT HT I B |

(A) + 642 m/s (B) - 642 m/s (C) 72 m/s (D*) 0
% 2
vd—v=—9x :>Iv dv=j—9x dx
dx 5 5
v? —6°

=-18 or v=0
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1.

Sol.

12.»

Sol.

13.

Sol.

A ball is thrown vertically upwards with an initial velocity of 5 m/sec from point P as shown. Q is a point
10 m vertically below the point P. Then the speed of the ball at point Q will be : (take g = 10 m/s? and
neglect air resistance)

fora #§ U AR TS T B 5 m/sec T URME 97 ¥ fdg P ¥ Stk W $1 IR ST o 2| P
J 10 9. Fwler 1 fdg Q Rd 21 fig Q W T &1 =1 9 SIS (g = 10 m/s? Td aig bY0T &I
oY HIfA)

5m/s
«P

10m
*Q

[TTTTTITITITITITITTITITIT
ground

(A) 7.5 m/sec (B) 10 m/sec (C*) 15 m/sec (D) 17.5 m/sec
vZ=u?+2as

vZ=(52+2x10x 10

v2=25+200 =225

v =15 m/sec

If the position vectors of the particles A and B change with time as r: =ti+t?] and r; = (12 = 1)i +1j the
path of A as observed by B will be :

AR 1 A qe B 1 R GRe T B W 1, =t 4+ 2] 91 = (€ —1)i + D AR qRaffq ger 2
d9 B gRT W& H01 A BT 9 BI :

(A) circle (B*) straight line (C) rectangular hyperbola (D) parabola
(A) g (B*) TR 3@ (C) 3 fuRaerg (D) gt

o = (t— 2 £ 1)i 4+ (£ — 1)]
Thus a1, x =t —t2 + 1
and Ty =2 —t
x=—y+1 =x+y=1 straight line ¥a ¥@n

A particle moves along the parabolic path y = ax? in such a way that the y-component of the velocity
remains constant, say c. The x and y coordinates are in meters. Then acceleration of the particle at
XxX=1mis

TP B RIS 9T y = ax? & Q¥ §9 OR8 I BT & & 398 97 & y-"cd F¥d (AT ¢) &l
B xAAT yHex § 81 H9T &1 x =1 M. |R TR & —

2

A) ack B) 2ac?] cY - D) -2
(A) (B) J (C") o (D) %
y = ax?

d_y =C :23X_X

dt dt
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14.»

Sol.

15.»

Sol.

16.=

Sol.

A projectile has same range R for two angles of projection. If t1 & t2 be the time of flight for the two
cases then:

T TS B0 & foy IR R FAM B | 3R 4 T2t 1 Refoat # Ssae &rat &

2
(A" R = gtit, (B)R = 9 (ti+t) (C)R=g¢ /t1t2 (D)R= ZQL
2 2 t,+t,
For same ranges, the angles of projection should be complementary.

A W & o, 98w BT ®Rep BT A1fRY |
|11 Let ; 61 = 62 = 45°,

. 2 .
T= 2usin0® and R = u®sin20
g g
For 01 =02=45°
2
R= YoangT= Y2 o o=
g g g

2u J2u
t, “lg)lg
Substituting FRrenfid &R Ww ; 95 2 = . -

2

=Y -R Hence (A) is correct.
g

3ra:(A) W8 B

Two particles are thrown horizontally in opposite directions from the same point from a height ‘h’
simultaneously with velocities 4 ms™ and 3 ms™. The time when their velocities are perpendicular is
approximately

‘W Has R Red frdl g 4 31 Fo1 e 9 4 (s & RFwda ken 4 s 4ms'a3ms™' &
ITH BB O 2| I8 FHG T BINT Od 9B I Th—g@R B a1 od 2 |

(A)0.15 s (B)0.25 s (C*0.35s (D) 0.45 s
V,=—4 i—gt]j
V,=3i —gt]j

V,V,=0 = —12+10%2=0 = t=12=0.35 sec.

At a given instant two particles have position vectors 4?—4]+7I2 meter and (2?+2]+5I2) meter

respectively. If the velocity of the first particle be 0.4i m/s, then velocity of the second particle in m/sec.
If they collide after 10 seconds is :

(A) 6 {T—h%} (B*) 0.6 {T—h%} (C) 6 {T+]+§} (D) 0.6 {h]—%}

o T & R | Bl B Ry ARew BHE 4§ — 4]+ 7k MR qAT (2i+2j+5k ) Mex 2| AR o Bor
a1 am 0.4 mys, 81 a1 R B 1 A A/, F B ARk S o1 10 sec TTAR] TR B |

(A) 6 {T—h%} (B*) 0.6 {T—h%} (C) 6 {T+]+§} (D) 0.6 {h]—%}

Vaglt = Toa

(V, —Vg )10 = [-2i + 6] — 2K]

4i-10V, = —2i+6j- 2k

Vs = 0.6 {T—h%}
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17.

Sol.

18.

Sol.

Two stones are projected simultaneously from a tower at different angles of projection with same speed
‘. The distance between two stones is increasing at constant rate ‘u’. Then the angle between the
initial velocity vectors of the two stones is :

3 TR TP ARG A TP FFF a1 'U' TR JAHI—37eT BV I T A B oI & | &A1 @Rl & 44
T U R IS & R AT S Uert & URfE 9 afeer & f o g

(A) 30° (B*) 60° (C) 45° (D) 90°

(B) To an observer who starts falling freely under gravity from rest at the instant stones are projected,
the motion of stone A and B is seen as

TP UeTdh @ g Sl fIRM @ wa & X WA=Agad RRAT UR™ &Rl & Bd T TRl & &9 |, A
Jor B Rl @l I 39 R fawmg < ft 2 1is seen as

dx

—=u 1
pm (1)
ds

— =u . 2

™ (2)

x =/¢ and Z BOA = 60°

A particle is projected at angle 60° with speed 10+/3 , from the point ' A' as shown in the fig. At the

same time the wedge is made to move with speed 10+/3 towards right as shown in the figure. Then the
time after which particle will strike with wedge is (g = 10 m/sec?) :

o # <R SR g A" W FU B 60° B BT W 103 @ a | uAf awa E 1 T W
fRETER [ed1 1043 a1 9 IR TR TR S B | 99 98 I RS Ugaq B9 qed A SHI]
3

(A*) 2 sec (B) 24/3 sec (C) %sec (D) none of these STH ¥ ®I 7T&l

Suppose particle strikes wedge at height ‘S’ after time t. S = 15t — %10 t2 = 15t — 5 t2. During this time

distance travelled by particle in horizontal direction = 5+/3 t. Also wedge has travelled travelled extra
distance

A ol B9 d9 R ‘S’ S8 W t?:PTHEﬁEﬂ?{E‘c}T\’lﬂT%.S=15t—%10t2=15t—5t2.WWEﬁ?ﬁ'\’ﬁ
&t fRem # &1 gR1 99 Y T 0 =543 t. a9t ofoRe & 9T R gaT B |

3 V=10/3 sin60°
10/3 10/3
SI
N
V=10/3 cos60° —x

(=S _15t-5t
tan30° 1143
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Total distance travelled by wedge intime t = 10 J3t.=53 t+ 3 (15 - 5t?)
tHAT H AW gRI G @ R I t=10t. =5t+ (15— 5t?)
= t=2sec.

Alternate Sol.

19.»

Sol.

20.=

15

30° R
1043 513
(by Relative Motion) (dmier Tifer gIRT)

To2u sin 30° _ 2x10+/3 « L =9 sec.
g cos 30° 10 V3

= t =2 sec.

The dependence of variable y on variable x is defined by the equation y = g Then the area occupied
by this curve and the x-axis in between x = 1 to x = 4 will be :
ﬂ?xW,ﬂ?yﬂ%ﬁﬁ?ﬂTWy=gmqﬁwﬁﬁaﬁﬁﬁﬁ%‘aﬁx=1aﬁ?x=4$3ﬁﬂxﬁﬂaﬁ?
a% R fORT BT &% B |

(A) gunits (B) 2 units (CH gunits (D) 4 units
4 4 \/;
Area under the curve (% 9§ fiRT g3 &% d) = I y dx = j - dx

1 1

1 [x27 12
_ 2 2 14)32 _ (1)32
:2{3/21 > g T -

= %[(2)3—(1)3/2] = %[8—1] = gunits

The acceleration time graph of a particle moving along a straight line is as shown in the figure, then
choose correct options :

AR @ H T BRI Y B BT @RV GHI—ATH @R 11 8| 07 f5a F9d W U1 97 gRMB™AS 9T
$ IR A R A |

a(m/s’)4

10

4\ t(s) e

(A*) Time at which change in velocity of particle becomes zero is 8 second
8 AHUE & YA HUT BT I LT &1 SITG |

(B*) Particle crosses its starting position once

HU UF IR TS URMSG g | T[oR |

(C) Average velocity of particle becomes zero in 8 second

8 AHUE H HUT BT AT I Y BN |

(D*) Average acceleration of particle is zero in initial 8 seconds

URMEG 8 AHUS H HUT BT i d @RI T B |
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A7 TO A8 | i

Course : VIJAY (01JR to 03JR)

DPP No. : A7 (JEE-ADVANCED)

Total Marks : 41 Max. Time : 37 min.

One or more than one options correct type (-1’ negative marking) Q.1 to Q.3 (4 marks 2 min.) [12, 06]
Comprehension (*-1' negative marking) Q.4 to Q.6 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.11 (4 marks 5 min.) [20, 25]

-

ANSWER KEY OF DPP NO. : A7
(A) (B) (D) 2. (A) (B) (D) 3. (A)B)C)D) 4. (A) S (C)
(C) 7. 6 8. 20 9. 3 10. 20 1. 12

Sol.

Mark the correct statements for a particle going on a straight line (x—position coordinate, v—velocity, a—
acceleration) :

(A*) If v and a have opposite sign, the object is slowing down.

(B*) If x and v have opposite sign, the particle is moving towards the origin.

(C) If v is zero at an instant, then a should also be zero at that instant.

(D*) If v is zero for a time interval, then a is zero at every instant within the time interval.

UH HOT A @ H T BR W@ R 3 U D forg 98 HH ugaftR—(x-Rafa e | v—at, a—w@ror
2):

(A) MR v iR a Awa forg @ B, A1 &1 3 a1 & &1 & &

(B) 3FR x 3R v A forg & 8, @ &1 ot fa=g Y 3R o <& B |

(C) 3R 5l &1 v 3 B, A1 9 &0 W a Wl I B |

(D) 3R 5l TR § v I B, AT SH FHIRTA 4 B off o1 a ) g e |

(A,B,D)

a (acceleration) Velocity (v)

< Py »

If the velocity (u) and acceleration (a) have opposite directions, then velocity (v) will decrease, therefore
the object is slowing down.

If the position (x) and velocity (u) have opposite sign the position (x) reduces to become zero. hence the
particle is moving towards the origin.

» {
Iy, t,
If 8-V >0 speed will increase.
If velocity V=0, ti<t<t
. AV
Hence; acceleration a = Tt =0; tr<t<t

Therefore if the velocity is zero for a time interval, the acceleration is zero at any instant within the time
interval. (D) is correct

[acc,a=i—\tl = v=u+at]

Now,v=0 =a=0= a = — u/t = acceleration may not be zero when vel. 'V' = 0, 'c' is
incorrect.
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a (M) T (v)

<

uﬁan(u)asﬂa%n(a)ﬁruﬁaéemﬁﬁ%aﬁmamv)mmweﬁmgﬁm|
afe Rafd (x) dem a7 (v) fauRa feemett § 8 @ Rt gear g &1 Il o o1 ga g @t &R wifa &

BT 2|
afg a-v>0 qy ara g0 .
g qT V=0, ti<t<t
\Y
» t
Iy, t,
3T NI a=%=0; th<tt

Sol.

sHfery Ife foredl 99 Rt 9 991 3 & A1 S99 99T NI ¥ R A &or iR @R 3 B
(D) is correct
dv
[a= E:w=u+at]
Jq,v=0 =a=0= a=-u/t =T LA T8 A 8 FHar 2| IR I 'V'=0,'c' T B |

A particle is projected from a point on the ground with an initial velocity of u = 50 m/s at an angle of 53°
with the horizontal (tan 53° = 4/3, g = 10 m/s? = acceleration due to gravity).

TEH BT B SHE | UAfd fhar Siar @ den S|et YRS 9 u = 50 m/s 9 AfIS & w1 ueger wror
53° 2| (tan 53° = 4/3, g = 10 m/s? = & & HRUT RO

(A*) The velocity of the particle will make angle 45° with the horizontal after time 1 s.

(B*) The velocity of the particle will make angle 45° with the horizontal after time 7 s.

(C) The average velocity between the point of projection and the highest point on its path is horizontal.
(D*) The average velocity between two points on same height will be horizontal.
(
(
(

A*) 1 AFHTE B 1€ HUT HT I AT I & A1 45° BT BT FHRI |

B*) 7 94®US & 91§ HUT P 97 &fst fem & AT 45° BT HIOT 4RI |

C) S1d U1 J[UN JIfFHaH SHA W BT & A 99 Swadqd a5 den vearoer g & #e ofwa a7 afdst
BT |

(D*) 71 fag < f5 99M S8 W B, 398 AL f\d 97 &fast 8rm |

When particle makes angle 45° with the horizontal.

9 BT AfAST B A1 45° BT IV I 2 |

Vy=iVX
usin53° —gt=+ucos 53°

u(4_3
=t= —| —F—

g5 5

u Tu
Lt=—=1sanddat= —

59 59
A projectile of mass 1 kg is projected with a velocity of /20 m/s such that it strikes on the same level as

=7s

the point of projection at a distance of /3 m. Which of the following options are correct ?
(A*) The maximum height reached by the projectile can be 0.25 m.

(B*) The minimum velocity during its motion can be V15 m/s.

(C*) The time taken for the flight can be \/gs.

(D*) Maximum angle of projection can be 60°.
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Sol.

1 kg SIAM BT TH T 20 m/s B I ¥ 39 TbR yaifdd fear wmar 2, & 77 veuo fag &

Y3m T W I A TR W Tawar 7] A 9 BN Aee |98 7 2
(A%) Y& gRT UT ™ $ars 0.25 m 8 Fhdl 2 |

(B*) T & SR FATH 97 15 m/s & Fhll B |
(C*) SSH & IR foram w5y \E@W@'E‘IW%I
(D*) 3IfrBaH T&TOT B0 60° B HebdT © |

R u®sin20
g
ﬁ :20.25mecose

10

sin 61 —sin%0 = g

= 16sin* 8 — 16sin20 + 3=0

ot 12
2 4 16
= sinezﬁ ; l
2 2
0 =60°; 30°
u®sin? 0
Hiax =~ — =0.75m & 0.25m
g

Vmin = V5 m/s, J15 m/s

T=2usm6=\/§;\/z
o] 51\V5

Comprehension # 1% 3®<

We know how by neglecting the air resistance, the problems of projectile motion can be easily solved
and analysed. Now we consider the case of the collision of a ball with a wall. In this case the problem of
collision can be simplified by considering the case of elastic collision only. When a ball collides with a
wall we can divide its velocity into two components, one perpendicular to the wall and other parallel to
the wall. If the collision is elastic then the perpendicular component of velocity of the ball gets reversed
with the same magnitude.

Vcosh Vcosh
~ 0 Vsing Vsing
Velocity just Components of velocity Components of velocity
before collision just before collision just after collision

8 WA & & 8a1 &1 UfoRIY T90g 799 R Ve I B YT g7 A 9 B iR faveifdd 8 9 g |
g BH ol g 9 IR W TER B IR § ArEd 21 39 RAfd §# QAR q AT B IR DA TR
TIHR B WX B U MMM H B 8 Wdhd & | Ofd UP g SR F THIT 8 A1 39D 99 Pl T gl |
gicT S 9HdT 2| Uh SR & o9dq 3R Rl SR & AR | IfQ Tqhs TR g a1 97 &1 ovaq
gcb I URHANT & A1 Sl B Sidl 2 |
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4.xn

Sol.

Sol.

5.»

VcosbO Vcos6

o

0 Vsind Vsind
TIPSl TFHR P S
TIPR P SIP Ugdl I B °TH e AT P USH

g I

The other parallel component of velocity will remain constant if given wall is smooth.

Now let us take a problem. Three balls ‘A’ and ‘B’ & ‘C’ are projected from ground with same speed at
same angle with the horizontal. The balls A,B and C collide with the wall during their flight in air and

all three collide perpendicularly with the wall as shown in figure.

AN A 7

Ifg AR A 8 @1 37 &1 TR AR Gch Id 8T B 319 Uh WA W fIgR #R | fF & A q
‘B’ TAT ‘C’ B! R | THAHA ATl a2l &fdST F Th & BT R Bhl Sl = | g A,B 3R C =1 ga1 ¥
U IH B IR IR | AFaq THR 7 o {6 o # e 7

AN A 7

Which of the following relation about the maximum height H of the three balls from the ground during
their motion in air is correct :

T & IR A1 A& BT ogaT H gedl ¥ iffman Hds HD foy 98 999 ©

(A*) Ha=Hc > Hs (B) Ha > Hs = Hc (C)HA>Hc>Hs (D) HaA=Hs = Hc
Ha=Hc > Hs

Obviously A just reaches its maximum height and C has crossed its maximum height which is equal to
A as u and 6 are same. But B is unable to reach its max. height.

Ha=Hc > Hs

A BT SHAE W Ygadl © a1 C Af¥ead Ha1z DI UR TR &1 el &, ol 6 AP R & ifd u
3R 0 WA T | W= B f&ad S8 a% Uga & A T B |

If the time taken by the ball A to fall back on ground is 4 seconds and that by ball B is 2 seconds. Then
the time taken by the ball C to reach the inclined plane after projection will be :

I T A foR g9 SR W o # forn 1 w5y 4 QFvs § d91 I8 B3 forg 2 dvs & a1 AT C
ERT YeT9] & U9 Aadd db Uga 9 foran 791 |99 B8R —

(A) 6 sec. (B) 4 sec. (C*) 3 sec. (D) 5 sec.
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Sol.

6.=

Sol.

Ans.
Sol.

Time of flight of A is 4 seconds which is same as the time of flight if wall was not there.
Time taken by B to reach the inclined roof is 1 sec. _
AT ISSTT BT 4 9. B SN fF 99 IS8 Flal & aRIER IS IR q@f &1 &Il |

Id T B BA q% ygas § B gRT form W 19, 2|
P
Q

O R
Tor=4
Tar =1
. Toa = Tor — Tar = 3 seconds. AHTS

In previous question the maximum height attained by ball ‘A’ from the ground is :

fUoe Ued # 5 ‘A’ gRT gedl 9 ¥ U< J1f¥Had Sars sl

(A)10m (B) 15 m (C*)20 m (D) Insufficient information =T
LD
2usin®
from above IR § Ta= =4
g

s usin®=20m/s = vertical component is 20 m/s. 20 m/s &t TeH &
for maximum height 31fwdH $a18 7

vZ=ul+2as = 02=202-2x10xs
s=20m.

Two objects moving along the same straight line are leaving point A with an acceleration a, 2 a &

velocity 2 u, u respectively at time t = 0. The distance moved by the object with respect to point A when

au?

one object overtakes the other is

a
3 B I T B A @ B gy fig A Wt =0 FHI W HA: TROT @, 2@ TAT 97 2u, u F TORd
%lww%mq@waﬁﬁ@aﬁsﬁwA%wﬁawwmmaﬁﬂéqﬁaTuz%‘lu%ﬁaqzﬁ

. Here a is an integer. Find a :

OE 2| o A} BRI
6
S
A‘ 'B
[ *3>2u
Il?u

Suppose at point B (displacement S) II particle overtakes particle 1
AT a5 B R (k= S) 11 @91, [ %01 & 31 el I B

For I particle S = (2u) t + %at2 ............. (1)
[T & forg S=(2u)t+%at2 ............. (1)
For II particle
1% & fog
S=ut+%(23)t2 .................... (2)
1 1

L2ut+ —at?=ut+— (2a)t?
2 2
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|

Ans :

Sol.

Ans.

ut=lat2
2

2u

t= —
a
Putting this value in equation (1) we get

59 A B FHHRT (1) H @ R BF I PR ?

2
S=2ux2—u+%xa><[éj

a a
_4u? . 20 _6u?
a a a

A police jeep is chasing a culprit going on a moter bike. The motor bike crosses a turn at a speed of 72
km/h. The jeep follows it at a speed of 108 km/h, crossing the turn 10 seconds later than bike (keeping
constant speed). After crossing the turn, jeep acclerates with constant accleration 2 m/s?. Assuming
bike travels at constant speed, after travelling a distance 20a m. from the turn,the jeep catches the bike.
Where a is an integer. Find a.

e gferd Sfiu, 7o Alcasfed §aR AR & 4l o) @) 2| Aekdanied aae Je @1 72 e ave
P IR F IR FRaT 2 | 99 108 fHHI/aver o 4, A ¥ Ack9Ried & Ada & 10 APvs a8
TRl B (A1 a9 gY) | A @ YoRd & 91 oY 2 m/s? @ R @R 9 @Ra Bkl B, 98 A
g0 & Arcxarfed fog o 4 I =l 2, @ A 4 20om I W TF FRA b g¥ER oY
HICRATE P BT UHs oIl & | 56l o T YOI © | o 1 BRI |

20

. 30m/s 2
jeep— >  pike 2 p°

e—— 200m —»

200 = 10 (t) + % )

t2+10t—-200=0

t = 10 seconds d&vS

Distance g¥1 =200 + 200 = 400 m Ans.

A person standing on the top of a cliff 30 m high has to throw a packet to his friend standing on the
ground 40 m horizontally away. If he throws the packet directly aiming at the friend with a speed of

% m/s. Packet falls at a distance 20 m from the friend. Here o is an integer. Find o .
(04

[Use g = 10 m/s?].
U Afth 30 m S TBE) W Eel 2| Ig AU 7 &) 3R Uh IPbc Bhdl 8, g9 7 eRdd R el

2 o S o g AR g0 40 m 21 TR DY o T A ok Piffe w wﬁmﬁ%

m/s @ A A BHal 2 A1 Ybe I9b AT | @@Wﬁw%%iawgﬁiﬁg\f?ﬁaaﬁaﬂﬁ?

o

[g =10 m/s?].
3
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Sol.

10.

Ans.
Sol.

In AABD ¥, tan 0 =0 = 3
40 4

Let time taken be 't' in x-direction

a1 x-feem & forar o 9wy v R

30m
D
X = uxt
X =ucoso t
x= 120,04 =19 (1)
5 3

In y-direction y-faem #

1
y=uyt+ Egt2

30 =usinf t+ %gt2

30= 122« 344 g5

3 5
t?2+5t-6 =0
(t+6)(t—1)=0
t=1sec. coooevvenineeen. (2)
from (1)and 2) (1)3(@2)=

100
X=—

3

1 2
. packet is short by a distance of U&c ga=l g1 T8l R 40 — %= ?Om Ans.

A particle is projected from a point (0, 1) on Y-axis (assume + Y direction vertically upwards) aiming
towards a point (4, 9). It falls on ground on x axis in 1 sec. If the speed of projection is \/E m/s, where 3
is an integer. Find B. Taking g = 10 m/s? and all coordinate in metres.

Th HU P Y- R Red a5 (0, 1) & (+Y e &1 Fed IW @1 IR AMG gY) fag (4, 9) @ AR
yefid foar Sam ¥ | 9% S W 1 sec. TR x-31e W fRar ¥ | IR vduwr At (B mis B | wEi B TH
quifes B @1 B FIT BRI | AT g = 10 m/s?, qen aft fdernia e 7 2

20
-1
tan0 = —— =2,
4-0
1
y= Uyt+ant
Y4 / 4(4,9)
e 1
B -~ I
- T 1
|

(0,1)Am i
>X

now 379, — 1 =usind (1) — %g (1)?

usinG =4 d21 and sin 0 = i = u=2\/§

5
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1.

Ans.
Sol.

If at an instant the velocity of a projectile be 60 m/s and its inclination to the horizontal be 30°, at what
time interval ( in sec) after that instant will the particle be moving at right angles to its former direction.
(9 = 10 m/s?)

I el 9o & BN 95 W) F01 &1 97 60 m/s T &I | o 30° 81 1 I &0 & 918 98 A9
(Apve #H) AT HIY 9 H0T 39+ URPMS e & eraaq 1 &R 38T 811 (g = 10 m/s?)

12

At t=0 W ux=ucosd and Uy = usin®

U =ucos@i + usinO]

Let after time ‘t’ the velocity of projectile be v if its intial velocity is u

AT AT UTET U8 BT 99 AR v BT IRMS 9T u R Al

Attime t 3Jd@ I9I tW®

Vx = ucosO, Vy=usind —gt

\7 = ucos@i + (usin® — gt) ]

ulv

u. J =0
(ucosef + (usind — gt)]) (ucosef + usinej)
u?cos?0 + (usin@)?> —gtusind =0
u?(cos?0 + sin?0) = gtusind
— =t
gsin6
IPfed®d & :

Now Let U be L v after time t, then component of velocity along u becomes zero.

=

component of 5 along U = —gsind

T A U 3R v, t T UTAR] A9ad 8 9 § A1 99 BT GCH, U B AT LA B W B
Ezb‘r*aaﬁ U & sgfew

=—gsind
: O=u-—gsinot
t = u/g sin6
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TARGET : JEE (Main + Advanced) 2020

Resonance®

Educating for better tomorrow

\_PHYSICS /

DPP

DAILY PRACTICE PROBLEMS

Course : VIJAY (01JR to 03JR)

NO. A7 TO A8 | i

DPP No. : A8 (JEE-ADVANCED)

Total Marks : 52

One or more than one options correct type (-1’ negative marking) Q.1 to Q.5 (4 marks 2 min.)
Subjective Questions ('-1' negative marking) Q.6 to Q.11
Match the Following

(no negative marking) Q.12

Max. Time : 46 min.

[20, 10]
(4 marks 5 min.) [24, 30]
(8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : A8

1. (A)B)(C) (D) 2. (A) (C) (D) 3. (A)B) (C) 4. (A)(C) (D)
5. (A) (B) (C) (D) 6. 15 7. S m 8. 3 9. 5
NA)
10. 26 1. 41 12. (A)g, B)g, (C)gq, (D)q
1. A man standing on the edge of the terrace of a high rise building throws a stone vertically up with a
speed of 20 m/s. Two seconds later an identical stone is thrown vertically downwards with the same
speed of 20 m/s. Then :
TEH IAEHT S TART @ Bd A P TR W H IWE 20 m/s B A1d § HHal 2| 2 hvs u=dq
FAM O GRR A @ R% FAF A1l 20 m/s F BT a1 8 A
(A*)  the relative velocity between the two stones remain constant till one hits the ground
Pl T weR & T W UgTT & Usdl QI URR] & Hed Wue 97 | 8 |
(B¥) both will have the same kinetic energy when they hit the ground
THIT TR THI FHI S @ Il Hoit A B8R
(C*)  the time interval between their hitting the ground is 2 seconds
T D O W THIE B A FEITARIA 2 JHTS B |
(D*) if the collisions on the ground are perfectly elastic both will rise to the same height above
the ground.
IfE ST 9 cFaR OT TR Bl A1 QN1 a 9HM Sl dd a9 qga |
Sol.  Relative Initial velocities URf™® ATUe 97
u = 20-(0) = 20m/s
Relative acceleration &l RO
a =0
Relative velocity between them after time  t T¥I 915 S9® e ATUET I
Vi = Urtar.t
= 20m/s
= constant fradi®
= (A)is correct  (A) T8I B |
= Since they are thrown from same height
ife I I SHas q bb W B
= Speed is same after reaching ground
31T ERTTA WX UEa W dTel 1 8rRil
JA\Resonance”
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Sol.

Sol.

= Same KE when they hit the ground M KE &  eRTdel 9 AT |
= (B) is correct (B) W& ¥ |

The time taken by the first stone to come to same height from where it was thrown.
TE ¥ U YRR B BH WIdl 8, JE F FHAM SATS B 9 A H UgA URR §RT o FHY
2u _ 2x20
g 10
.. Time interval between two stone when both are at A and going downwards =4 — 2 = 2s.
Since, relative velocity is Constant between them. So time interval between their hitting the ground = 2
s.
LG YRR O ATR 8 iR 19 31 % &, 99 S 7Y WHIURIAd =4 —2=2s,

Id: 39 ST B AT T 97 fId B | 31 SRIAA H ThRI FHY, SHBT FHIATRIA = 2S.
= (C)is correct CH& &
Option (D) is obvious from conservation of energy.

faped (D) Holl dxemr | e 2

A ball is thrown vertically upward (relative to the train) in a compartment of a moving train. (train is
moving horizontally)

& Al §s ¥l B HHIICHT H U I8 (Y & AIUe) SAER FW dl AR B! Tg = | (A &fds feem 4
o= ® 1)

(A*) The ball will maintain the same horizontal velocity as that of the person (or the compartment) at the
time of throwing.

T &1 afast 97 I W@ ST AT DI bhd GHT FfR AT FHCHE B AT I & Jod BRN |

(B) If the train is accelerating then the horizontal velocity of the ball will be different from that of the train
velocity, at the time of throwing.

Ife 27 IRT & @ i &1 &fd 97 Bha I7I 29 B &fos 979 = B |

(C*) If the ball appears to be moving backward to the person sitting in the compartment it means that
speed of the train is increasing.

Ife ¢ 7 93 =fda 31 ik 9w IR g8 k@i < @1 o9 @ 919 98 B B
(D*) If the ball appears to be moving ahead of the person sitting in the compartment it means the train's
motion is retarding.
I 29 ¥ 93 =fad o1 g o okt g3 wefia & a1 97 ) Iy sraHfed 2
(A,C,D) At the time of throwing the ball, it inherits velocity of platform at that moment .
= (A) is correct
And, the horizontal velocity of the ball is constant.
Since, no acceleration in horizontal direction for ball.

= (C, D) are correct
(A,C,D) T B HHd WY, I & U ITHH BT 971 W BT B |
= (A) ¥ & |

AR, T & Afds =ra Faa 2, o afds e § diT &1 B8 @R =81 2|
= (C, D) W& B |

A person is standing on a truck moving with a constant velocity of 15 m/s on a horizontal road. The man
throws a ball in such a way that it returns to his hand after the truck has moved 60 m. (g = 10 m/s?)

AR ds® W 15 m/s & fad 97 & 7foehiia ¢ R v Aafp we1 8| I8 P 39 TR TP g Bhdl
2 d1f g & aro9 afdd & g § e 96 ¢b 60 m T 9T IR 8, (g = 10 m/s?)

(A*) The speed of the ball as seen from the truck is 20 m/s

B*) The direction of initial velocity of ball is upward as seen from the truck

(
(C*) The initial speed of the ball as seen from the ground is 25 m/s
(D) None of these

/\
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(A*) T & HTUeT g B YRS a1t 20 m/s R |

(B*) TF & AMET g & YRS I7 ) e FealeR SR H 3R B |
(C*) 59 & We TG & URMNS a1l 25 m/s B |
(

D) 4 & P &1
Sol. ur=15m/s (velocity of truck)
y
o) X
Range =60 m
Range = distance travelled by truck urx T
60=15xT = T = 4s = Time of flight (of ball)
2u
T= gy where uy = Vertical component of ball's vel. {wrt ground}
T;g =uy i.e,uy=4X10 =20 m/s
Now vel. of truck = ux = horizontal component of ball's vel. (wrt ground)
= ux = 15 m/s (wrt ground)
This is because both cover same horizontal distance in same time with constant velocity along
horizontal.

Now, velocity, of vall wrt track = Ver Then Verx = Vex — V1x

i.e., velocity ball wrt truck (along x axis) = velocity of ball (wrt earth, along x axis) — velocity of truck
(along x axis)

Verx=15-15 =0

Similarly, Very=Vey—V1y=20-0

Very = 20 m/s.
—  Ver = Ven + Ve, =0+20m/s|
= velocity of ball wrt truck = 20 m/s upwards

velocity of ball, V= Vx +V, V =15 +20]

20

o
15

tano =i 0 =53°
3

= {152 +20% = 5432 +4%2 =25 m/s

i.e., vel. of ball (wrt ground) = 25 m/s at an angle of 53° with the horizontal (as shown)
Sol. ur=15m/s (CF H IT)  WRE=60m

y

N

speed = |V

RN =Ch gRT Tl T & =urx T

= 60=15xT = T = 4s = (dfdl B1) IS BT
2u o o
T=—2 STEf uy = (ST @ |TUeT) 9l & I BT SHEaleR gch
g
Txg 4x10

=uy = ie u= =20 m/s

2
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Sol.

E TH BT AT = ux = (U & |TUe) §fa & 97 &1 afast gch

= ux = 15 m/s (S¥19 & wTveT)

g gafoy @ d@ife < a9 & afos feen #§ 99m 999 § 999 &t g8 a9 R 2
379, gk b AUET dfcT BT 97 = Vet Al Verx = Vax — V1x

A, (x—21eT & AIAW) §F & AT I BT 97 = (Yedl & AUeT x—1eF & I7Ife0) A Bl I —
TP BT AT (x0T B IAIR)

‘ Verx=15-15 =0

! UBR, Very=Vey—V1y=20-0
Very = 20 m/s.
- Ver = Vet + Ver, =0+20m/s]

= TH D ATUE §fd BT 97 = 20 m/s HFR B 3AR

dfet @1 a7, V = Vx + V, V =157 +20]
20
-
15
tan9=i 0 =53°
3

Tl = M= J152 4207 = 532 +4% =25m/s

(SHIF & ATUe dfd &1 97) = 25 m/s & & F1 53° % BT R (REATAR)

Two boats A and B having same speed relative to river are moving in a river. Boat A moves normal to
the river current as observed by an observer moving with velocity of river current. Boat B moves normal

to the river as observed by the observer on the ground. Choose the incorrect options.

] A A der B S T & e e 9AE ©, T4l H§ I $R B 2| A9 A, T B gRT & A T
FXA §S, TH VAP B gRI, Off 1<l B gRT & 97 F A w2 @1 2, WA 2eh 2| 9 B, A wR Rera
TP UeTdh & g 4l B gRT & oFgad a Rl gz Ufad Bl © | Tad $AF/ AT BT T DIfoTg—

(A*) To a ground observer boat B moves faster than A

(B) To a ground observer boat A moves faster than B

(C*) To the given moving observer boat B moves faster than A
(D*) To the given moving observer boat A moves faster than B

A*) 5 W Rerd Yed & forg /9 B, 1@ A9 I Ferdt g8 dfdra g
B) oM R Rerd Yerw @& forg =ma A, g B9 I Fordl g8 v e
C*) 3 M 7t #=xa g Y&t & fog 9@ B, 7@ A A9 Fenl gs dférd B |
D*) f&d M 7 F=a gY U&Erd & oy 1@ A, /a9 B A9 Fendl gs dférd Bl |

Speed of river is u and speed of boat relative to water is v.
I L, "L
u u
Boat Ariver frame Boat A ground frame Boat B ground frame

Speed of boat A observed from ground =+/u® + v?

speed of boat B observed from ground = /v —u?
From river frame, speed of boat A and B will be same.

(
(
(
(

/\
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gl S B AT u B dAT ST P ATUET A B ATA v B |
v v v
I I-»u '\I—>u
I ATEI-Feg g 9 A TR a1 A9 B SHH-fdw o=

ST | Uferd g A B A = JUu? + V2

STHE | g A B B Arel = J/v2 — U2
) & e 9= |, 719 A 91 B Y
Irel A BRN |

5.=  An open elevator is ascending with zero acceleration and speed 10 m/s. A ball is thrown vertically up by
a boy (boy is in elevator) when he is at a height 10 m from the ground, the velocity of projection is
30m/s with respect to elevator. Choose correct option(s) assuming height of the boy very small : (g = 10
m/s?)
T el forTe g @R 91 10 m/s A1 & W1 SR Bl TG Teid & | o9 forme SHE 4 10 m S48
R g q9 dSH (ASH foore & R B) U g HW & IR% Hohdl ¢ | foade & Are A5 &1 Jeqor 99

30m/s 8 | € Awed/ Reedi o1 8IS, A dsd @1 SHas 980 w4 2| (g = 10 m/s?)

(A*) Maximum height attained by the ball from ground is 90 m.

(B*) Maximum height attained by the ball with respect to lift from the point of projection is 45 m.
(C*) Time taken by the ball to meet the elevator again is 6 sec

(D*) The speed of the ball when it comes back to the boy is 20 m/s with respect to ground.

(A*) STHIFT & ATUeT g gRT U J1fddbaH Sa1g 90 m g |

(B*) forre & Amer g gRT U< Afdmad Sarg 45 m (F&ToT g @) B

(C*) ¥ gRT gaIT folde & ea_™ # o7 97T 6 sec B |

(
(

D*) 5HIF & |AvE W9 Iig I ASDH B U YgTH & d9 A B A1t 20 m/s § |
Sol. A) Absolute velocity of ball = 40 m/s (upwards)
—ho=f= (40y°
hmax— hi —ff— 10 +—
2x10
h=90m

2
(B) Maximum height from lift = % =45m

X
(C) The ball unless meet the elevator again when displacement of ball = displacement of lift
40t—%><10><t2=10><t = t = 6s.
(D) with respect to elevator Vvan = 30 m/s downward .. Voan With respect to ground = 30 — 10 = 20 m/s
Sol. (A) T P aRAAE AT = 40 m/s (ST B 3MR)

2
hmax =hi=ff=10+ﬂ h=90m
2x10
o (30)*
(B)W@w@wm=m=45m
X

(C) T gaRT folde | TaHvr o9 g &1 favemma = forre &1 e

40t—%><10><t2=10><t

= t = 6s.

(D) forde & e g $I TIfy = 30 m/s A &Y MR o=t & AMUer T = 30 — 10 = 20 m/s
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Ans.
Sol.

Two identical trains take 3 sec to pass one another when going in the opposite direction but only
2.5 sec if the speed of one is increased by 50 %. Find the time (in sec) one would take to pass the other
when going in the same direction at their original speed.

g Ren § =l g8 99wy YAt T §ER B UR IR H 3 HHUS B 99F ol B | W Th
RS B ATA DI 50% T W d 2.5 APvS BT FHY oidll & | A FHH Qe § RS o1l 4 Ferh! g3
YEMTSAT B Uh TR B UR R # foran a1 awg davs #§ T HIY ¢

15

< L >

train A I—»v1
v,&— train B

+—VL—

t1=3= 2L = V1+V2=& ........... (i)
V,+V, 3
t2=2.5=L 1.5V1+V2=£ ........... (i)
1.5v, +v, 5
by (i) and (ii) (i) (i) &
4L 2L
V1 = — , V2 =
15 5
Now 379, t3 = 2L L. 15 sec.

Iv,—v,| 2L/15

A man standing on a truck which moves with a constant horizontal acceleration a (= 10 m/s?) when

speed of the truck is 10 m/s. The man throws a ball with velocity 52 m/s with respect to truck. In the
direction shown in the diagram. Find the distance travelled of ball in meters in one second as observed
by the man. (g = 10 m/s?)

UH Afdd ¢F R EIT 8| I8 ¢h aa it @R a (= 10 m/s?) A 10 HRAT & 519 ¢ a1 a1l 10 m/s

2| afdd ¢ & GUE T I B 52 m/s B 7 J Bahal = | feen R & vl 2| afed g ofta i
F1 afdd & A Uh Jhvs H fhad Hiex o @ 97 | (g = 10 m/s?)
5V2 m/s

45°

10m/s
—_—
—_—
10m/s?
T Y, Y,
5
—~—m
2

/\
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Sol.

Ans.
Sol.

9. =

Ans. 5

5/2 m/s*

10m/s’ /
4—

102 m/s*
[2mis 10m/s?
w.r.t. man Ifdd & GmueT

A boat moves relative to water with a velocity half of the river flow velocity. If the angle from the

direction of flow at which the boat must move relative to stream direction to minimize drift is 2—n then
n

find n.
T TG STl & AUl &1 & 97 & MY 97 ¥ i 7, A FAqH ugs (drift) & forg @ B 981@ @

feem 9 i-“aﬁwwé?mm%q,aanaﬁaﬁm?

3

[} i Let river velocity is 2u 7§ AT T & 97 2u

River T8

d u —2u d u —2Uu

4 J v '
time to cross river A€l B UR HRA § & ATt = d

ucos6
Drift 9879 x = (2u — u sind)t = (2u — u sind) d
ucos6
Drift 9819 x = (2 sec6 — tan6)d
j_)(; = (2 sech tand — sec?0)d = 0 = 2 tan6 = sec6
0 = 30° with the river flow current T B YRT B 1A

angle with stream T< @1 gRT & AT BIUT 30° + 90° = 120° .

A swimmer crosses the river along the line making an angle of 45° with the direction of flow. Velocity of
the river water is 5 m/s. Swimmer takes 6 seconds to cross the river of width 60 m. If the velocity of the

swimmer with respect to water is 5Jn m/s, then find n.

T TP JaTE DI X2 | 45° BT PI0T 991 dTell Y@ $ IR &) B UR FAT 8 | 921 & ST H1 97 5

m/s 2 | 8RT6 60 m A T P UR IR F 6 PvS o1 & | AR o B A a1 BT AT SN mys &
al n S BRI
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Sol. V,, = V, +V,

mg m,
As resulting velocity V, ; is at 45° with river flow

S fb aRorl 971 9 @ 9819 ¥ 45° W 2|
y
Vm.g
X

Vm,r i
o
i/ ~a5° V. =5mls
i.e. arrfd Vg =V, sina =V, cosd5° .. (1)
and @ —°" —gsec. )
V.. cosa

Solving (1) & (2)
(1)d (2) BT A A W

Vm, r= 5\/5 m/s

10.=. During a rainy day, rain is falling vertically with a velocity 2m/s. A boy at rest starts his motion with a
constant acceleration of 2m/s? along a straight road. If the rate at which the angle of the axis of

umbrella with vertical should be changed is 1at t = 5s so that the rain falls parallel to the axis of the
n

umbrella,then find n.

IR & A F 9IR 2m/s & T ¥ FHER T A ®E AR B 2| o aea o % frE & 2, @
g @RoT 2m/s?2 9 e T W T URF BRAT © | SHEAER B 1Y B B 31eT §RT 911 AT HIvT t

=5®rmu‘<1ﬂﬁuﬁaﬁﬂﬁmaﬁqwmmmaﬁaa%wﬁﬁmnam

n
HITTY |
Ans. 26
Sol. Atany time t, rain will appear to the boy as shown in picture.
tano =a_t
\"
at%
e
0% v
Vi

/

V,, = velocity of rain wrt. boy
Boy should hold his umbrella at an angle 6 from the vertical

tano _at sec?0 9 _a
v dt v
do _ a _ a _ a _ av _ 2x2 _ 1
:> —_— = —_ —_ — — —
dt  vsec’06  v[1+tan?0] { aZtZ} viialt? 444127 14t
v |1+ 5
v
@ =_1 Ans. @ = _1
dt 1+t2 dt 1+t2
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Sol.

1%

Ans.
Sol.

Pl 9 t R I BT IR B A1 7 H TR SFAR Tclieb 8l |

tano = a_t

\'
TSP B BIAT TR AR FE& I 6 HIUT W s @Iy |

at
. ; 91 V=TSSP A

S

A qut &1 97
tano = at sec?0 4 _a
v dt v
do a a a av 2x%x2 1
:> —_ = = = = = =
dt vsec’6 v[1+tan®0] { aZtZ} viialt? 444127 1412
v |1+ 5
v
@ = —1 Ans. @ = 1
dt 1+t dt 1+t2

AJd, t=5sec X @zi
dt 26

A man is moving downward on an inclined plane (6 = 37°) with constant velocity vo and rain drops
appear to him moving in horizontal direction with velocity 2vo towards him. If man increases his velocity

to 2vo, the velocity of rain drops as observed by man is \/EVO , then find n.

TP IMGH UH 9d el (0 = 37°) TR vo I | HId #I IR A R |1 ¥ q21 S aut @ 4 afos fem 4
IFBT R 2vo I ¥ TRT PR g UG Bl © | Il SAGHT 309 97 I 2vo TP T 8, T AGH ERIT

uferd aut & §&i &1 97 gvoﬁ,mnaﬁaﬁﬁm—

41
Velocity of rain with respect to man initially as shown — IT&¥ & |Ue UR™ 3§ a9 &1 I FREATER © |
2V,

Velocity relative to man when it increase its speed to 2Vo

9 9@ a1t 2Vo TP dedl & dI MSH! & aruel o9

/\
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12,

Sol.

So resultant velocity of rain with respect to man = \/(2V0 P +(V,) +4VZ:cos37° = ‘/% Vo
o) e & ATUeT aut &1 gROTHAr I

Match the following :

A ball is thrown vertically upward in the air by a passenger (relative to himself) from a train that is
moving as given in column | (Vbai << Vescape). Correctly match the situation as described in the column |,
with the paths given in column Il.

=1 31 gafea Hifg -
s Tfaefia 29 (O f6 fam 17§ 18 ®) § U Il gRT (W0 & A1) U@ g HEER W B AR
&A1 H B S E (v, <<v,_ )| Bied | § & g Reifd o wfed 11 § &4 T vy 4 gafem sifie

Column &faH | Column &fa¥ I -
(A) Train moving with constant acceleration on a slope then (p) Straight line
path of the ball as seen by the passenger.
(B) Train moving with constant acceleration on a slope then (q) Parabolic
path of the ball as seen by a stationary observer outside.
(C) Train moving with constant acceleration on horizontal ground (r) Elliptical
then path of the ball as seen by the passenger.
(D) Train moving with constant acceleration on horizontal ground (s) Hyperbolic
then path of the ball as seen by a stationary observer outside.
(t) Circular
(A) 29 g @R | g R Tfefia & @ (p) IR &
Il gRT QW1 T A BT U R
(B) 29 fud wRvT & g™ WR Wil § ol 9TeR @S ReR (q) Wa®
U&Tdh RT QW1 a1 3§ BT U B |
(C)2H, 4ff R fd @roT ¥ fRfial 8 a1 9= gRT <@ (r) SrEg<iy
AT I BT UYT B
(D) 29, 4f R fad @RoT ¥ iRl @ @1 aR @ Rer (s) SrfaoRaA®
UeTdh gRT Q@1 T S BT 9 R |
(t) I<fra

Ans. (A)q, (B)q, (C)q, (D)q
In all cases, angle between velocity and net force (in the frame of observer) is in between 0° and 180°
(excluding both values, in that path is straight line).

| Rl #, a1 3R {9 Qefd & e %9 #) & 79 $o7 0° R 180° & #ed B, @ U
WRIARAS ERM

/\

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.-1
Educating for better tomorrow | e oo e TE5s | CIN: UB0302R12007PLC024029 -18




Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A9 TO A10 | Z

Course : VIJAY (01JR to 03JR)

DPP No. : A9 (JEE-MAIN)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks, 2 min.) [60, 40]

1.
8.

ANSWER KEY OF DPP NO. : A9
(A) 2. (B) 3. (B) 4. (B) 5. (B) 6. C) T (A)
() o. B 10. () M. () 12. (C) 13. (C) 14. (B)

15. (B) 16. (C) 17. (C) 18. (A) 19. (B) 20. (A)

1=

Sol.

2.

A body covers first % part of its journey with a velocity of 2 m/s, next %part with a velocity of 3 m/s and

rest of the journey with a velocity 6m/s. The average velocity of the body will be

TP a& IA B Tgel %ﬂmzfﬁ./'@.aﬂ@,m%ﬂm3iﬂ./®.zﬁ€m®6w@mwsiﬁ/®®aﬂ

PR B | 9K BT SNAT I FAT B P

(A*)3m/s (B) % m/s (C) %m/s (D) % m/s

Let x be the length of whole journey . AT ATAT & G T x B |
X X X

— e X le— X —
3 3 3

A 2m/s B 3m/s c 6m/s IE)
Total displacement
Total time taken

Average velocity =

A 97 = kil
TN FA T
_ X _ 1 _ 18
X/3+X/3+X/3 1+1+i 3+2+

2 3 6 6 9 18

7 =3 m/s (A) Ans

A stone is dropped into a well in which the level of water is h below the top of the well. If v is velocity of
sound, the time T after dropping the stone at which the splash is heard is given by

TP TR Pl HU H HU D SN fdg A BT Ol &1 HY A U1 BT ®R GY P WY J h TS R 8
IR v e &1 97 JoN T I8 §HI & Sl TR &I BISH & 918 A @ @ FH Ol 8 b 7 P
HAAATRTA & @I, T &1 719 B8R -

(A) T=2hNv (B*) T= &+D (C) T= @+L (D) T= L+&
g v g 2v 2g v
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Sol.

Aliter :

—>
<
5>

Suppose, t1 = time taken by stone to reach the level of water
AMT t = U@R gRT Sid WR d® 3 H ol 99

t2 = time taken by sound to reach the top of well

t =& gRT HU & MY 6 Uga # o A9

so s9fery, T=ti+t

Fort1® folg: u=0

h=ut+lgt2 h=0+ lgt12 t1 = 2h

2 2 g
For t2 : As the velocity of sound is constant
to ® fore : FNfP eafy &1 37 faa 7
h =Vt = t2 = ﬂ

\Y
Therefore s9feg, T= 2h +% "B" Ans
g

Jofeud fafy T= Time taken by stone from top to level water .(T1) + Time taken by sound from level
water to top of the well.(T2)

T=UeR §R1 SR A UM & Gd8 ddb dga d o 99 (T1) + @ §RI Ul & 98 9 HU 7 S
R d@ uga § o 99 (T2)

for downward journey of stone :

YR P A @) AR Y B faw

s = ut+ lat2 = h=0+lgT12 = T= @
2 2 g
h h

for upward journey of sound, Time @Y & FW & AR 7y & forw F7F (T2)= — . T= /@ Fii
v g

\"

Hence option (B) correct. ara: (B) WEY B

Two particles held at different heights a and b above the ground are allowed to fall from rest. The ratio
of their velocities on reaching the ground is :

ST | ST —3TelT a daT b s R Rerd <1 Hulf &l Wd—= wU 9 v 9 iIRM R 999 ) S99 91
1 U BT

(A)a:b (B*) va:vb (C) a2 : b2 (D) @3 : b3
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Sol.

al
>
< c

A 4 ¢V1 i ¢V2

1177777

From the equation, THr&x0T |

V2 = u? + 2gh
Vi2=0+2ga
V12 = 2ga (i)
V22 = 2gb (i)
From the equations (i) and (i) FH&=oT (i) @ (i) & UIed 81T
2
weget U _293_a e, Vi _va (B) Ans
VZ 2gb b V, b

. option (B) is correct  (B) faweu W& B |

4= A body starts from the origin and moves along the X-axis such that the velocity at any instant is given
by (412 — 2t), where t is in second and velocity is in m/s. What is acceleration of the particle, when it is at
distance 2m from the origin.
TP 9] A g I RS AR X-318 B AR 39 FHR A wRa) 2 P HA T SHS@ a7 (468 - 2t)

$ gR1 faan S 8, S8 t vs #H T 99 Hoflo H 2| W9 HU1 I fdg W2 WeR o g W 8 I9 B9

BT TROT BT

(A) 28 m/s? (B*) 22 m/s? (C) 12 m/s? (D) 10 m/s?
Sol.  Velocity of body at any instant is given by fave @1 fed) Y efor 97

V= (43 - 2t) m/s

-4V (12t2 — 2) m/s?

x = [Vdt x = [(4t* - 2t)dt

x=t-t2+C

As body starts from origin ; t=0,x = 0 Ff% five o g & I UR™ TR B |

= 0=0-0+C = C=0 X=t-t

When Sig X =2 m,

t-t?=2; oral t*—t2-2=0

ordl, th-2t2+t2-2=0; ordl, 2(2-2)+1(t2=2)=0; ordl, (t2-2)(t2+1)=0

= t2-2=0 oral ;t2+1=0 = t= V2 sec.

Hence, acceleration at t = \/Esec ¥ TONU]

al 5= 12(\/5)2 —2=24-2 =22m/s? "B" Ans

t=

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow =i e e 505255 5555 | CIN: UB0302RJ2007PLC024029




Aliter :

Ipfous faff  V=4t-2t ... 1)

ax 43 - 2t
dt

|
I
2

t
dx = j(4t3 —2t) dt
0
2
X
0

L=[r-],

=t4_t2

=>t= \/E seconds.
From (1) F9&=0T (1) V =413 - 2t

a=12t2-2
At t=V2s
a=22m/s?
5.n Two balls of equal masses are thrown upward, along the same vertical line at an interval of 2 seconds,
with the same initial velocity of 40 m/s. Then these collide at a height of (Take g = 10 m/s?)
M SHAM B Q1 TG DI FAM HEdleR Y@ H 2 HvE B <RI H U AN URM™E I 40 H/A. |
SR B AR BT o1aT & a1 A fd SAE W HRITN | (g = 10 m/s?)
(A) 120 m (B*) 75 m (C)200 m (D) 45 m
Sol.
_ V=0
t=4s O.. ...... 4. -
i 1s
t=3S
1s (second ball?
t=25 O ewe-Xoo T A7
1 Tu=40ms"
u=40m/s, g=10m/s?
Let t be time taken by the first ball to reach the highest point.
A G2H e gR1 Seoad g 9% ugem H forn w993 t 2
V=u-gt 0=40-10t t=4s
From figure second ball will collide with first ball after 3 second, therefore the height of collision point
= height gained by the second ball in 3 sec
IA: TIRM a5 1 =
= fgd 9T §RT 3 sec § UM ST
=40 (3) - %(10) (3)?
=120 -45
=75m "B" Ans
6. A body is released from the top of a tower of height h metre. It takes T seconds to reach the ground.

Where is the ball at the time T/2 seconds ?

(A) at h/4 metre from the ground (B) at h/2 metre from the ground

(C*) at 3h/4 metre from the ground (D) depends upon the mass of the ball

TP ] P h AR $AE S R A BISI A1 | I8 THE Tdb Uga 9 T HPbvs ol 2 | I8 T/2 T R
FBl W BAN?

(A) ST ¥ h/4 Hrer WR | (B) ST ¥ h/2 HieR W |

(C*) W9 & 3h/4 HIeX R | (D) 9%g & SHAM W AR B |
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Sol. u=0,t=T ;h=ut+ %gt? ‘h= _gT?

1
h= —gT? N (
59 (i)
u=0

t=T/2

|
x

o
I t {
«— T —p€—x—>»

Yy J t=T
Let x be the distance covered by the body int = T/2
AT fivs gRT 99T t=T/2 % T @1 T8 I =x

x=0+ %g (T/2)?

1
Xx= —gT? (i
g9 (ii)
From equations (i) and (i) ¥9I®R0T (i) 9 (i) |
h 1/2 gT? h 4 h
x 1/8 gT? x 1 4
Therefore height of that point from ground
I 9 fag & A § AT
=h-x =h—£=ﬁ "C" Ans
4 4
Aliter : d@fors fafy
T
h B+ t=T/2
| v b
c =T ¥
Let at t=% body is at point B.
H‘I?Tt=%tl'\’?:[?§ﬁ§8tl'\’§l
For AC AC & forg For AB AB @ forq
s=ut + lat2 s=ut+ lat2
2 2
1 1 (TY
—h=—-— T2 —(h—-h{)=- — —
5 9 (h—h) 9[2J
T2 T2
h=g— ... 1 h—hi=g—— ............. 2
9 (1) 1595 (2)

From (1) and (2) , we have

JHDHROT (1) T (2), T B T PR &

1 ordl  hi= 34—h from the ground eRTad |
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Sol.

Sol.

A ball is thrown upward at an angle of 30° with the horizontal and lands on the top edge of a building
that is 20 m away. The top edge is 5m above the throwing point. The initial speed of the ball in
metre/second is (take g = 10 m/s?) :

TP T B S| A &R A 30° BT W BHT Sl § ol Feal g | 20 m R Red sART #1 SwaH
Fas W AR 2| Szaqw |as vauel a5 9 5m S9! 2| a1 g & IR™S a1 m/s 9 B (g = 10

m/s?) :

(A*) u = 40 (4+3) (B) u = 40 4=V3 e
1343 13 3
(C) u =40 L R Dyu=4a0—20 s
13 V3 (4+43)
YA u
(20, 5)
30° » X
1 x2
=xtand ——g——>——
y 2gu200326
2
5=20tan 30°— Jx10¥20"_
2 ucos-30°
L =600 1600, &y -0 (1Y)
J3(4-+3) 133 1343

On an inclined plane of inclination 30°, a ball is thrown at an angle of 60° with the horizontal from the
foot of the incline with a velocity of 10~/3 ms". If g = 10 ms2, then the time in which ball will hit the
inclined plane is -

30° ST IV Gl Y Wl B AER W AT W 60° D BT W Th g B 1043 ms B IN G
BHd 21 IR g=10ms2 B A1 fhaw 979 91g g U9 7d de1 § THIYH |

(A) 1 sec. (B) 6 sec. (C*) 2 sec. (D) 4 sec.

u=10m/s
Time of flight on the incline plane =d dd R ISSIA &l

u

k,ﬁ 60°

T= 2usina
gcosp

given f&a1 & o =30°& f=30° & u = 10v/3 m/s

T = 2x10V3sin30°
10cos 30°

so Jfd: T=2sec.
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9. =

Sol.

10.=

Sol.

1.

A plane flying horizontally at a height of 1500 m with a velocity of 200 ms™' passes directly overhead an
antiaircraft gun. Then the angle with the horizontal at which the gun should be fired for the shell with a
muzzle velocity of 400 m s~ to hit the plane, is -

(A) 90° (B*) 60° (C) 30° (D) 45°

TH §ATs WETel, Th A1 & SR A 1500 m & Hars R Afds fen § 200 ms™ & 97 & YoRan 2| AW
@ T BT AT 97 400 m s ® A1 A9 BT SIS § 99T T BT F41 B R @) 98 ga1s SRS B
S I ?

(A) 90° (B*) 60° (C) 30° (D) 45°

u =200 m/s
T > y

400 m/s

ol

i
To hit TR & forg, 400 cos 6 = 200
{-- Both travel equal distances along horizontal, from their start and coordinates of x axis are same}
{~- s=is € Rl & 1 s 3§ w94 gRAET T3 1 3 SF1 & x s 999 © 1}
= 6 =60° Ans.

A projectile is thrown with velocity v making an angle 6 with the horizontal. It just crosses the top of two
poles, each of height h, after 1 second and 3 second respectively. The time of flight of the projectile is
(A)1s (B)3s (C*)4s (D) 7.8 s.

TEH YA BT GRS § 0 D07 W v AT § HH Al 2 | I8 §9H $a18 hd &1 @ & WY & SIdh a9 |

HR: FHT 1 AHTS TAT 3 AHUS U¥AT [OiRdT 2 | A1 T8 BT SSAT BA & —

(A)1s (B)3s (CH4s (D)7.8s
s M 71
o Q
tos) =1 sec
tlon=3
orar  tsm =% tom —tos)=3—-1=2sec
tsmy = tsT) = 1 sec.
tiom)=toos) + tsmy =1+ 1 =2sec.

Time of flight SSSd dlel =2 x 2 =4 sec. Ans."C"

A body has an initial velocity of 3 ms™ and has a constant acceleration of 1 ms= normal to the direction
of the initial velocity. Then its velocity, 4 second after the start is

(A) 7 ms™" along the direction of initial velocity

(B) 7 ms™" along the normal to the direction of the initial velocity

(C) 7 ms™" mid-way between the two directions
(

D*) 5 ms™ at an angle of tan”% with the direction of the initial velocity

UEH g H RIS 97 3 ms™! q1 RS 97 31 fXen & aaq 9 @R 1 ms2 g | @ IR 84 &
4 sec UTATd 9 ERN —
(A) URMPE I B fEem H 7 ms! (B) URf™®E I oI fIen | oaaq 7 ms™

(C) T faemeli & Aew § 7 ms™ (D*) URf™® 977 @t feem | tan‘1§$aﬁ'ﬂTW5ms‘1
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Sol.

12.»

Sol.

13.

Sol.

u=3im/s a=1]j m/s?
aisLlu (a,u® o¥aq ®)
so V after 4 sec @ 4 A. 91§ I

V=u+at
V=3i+1]jx4
V=31 +4]j

\H/R=\/u2 +v2 =4/32 1 42

V.=5m/s and 3R tan9=%

0 = tan (%j with the direction of the initial velocity. TRf™¥® 97 @ faen & A1

A particle at a height 'h' from the ground is projected with an angle 30° from the horizontal, it strikes the
ground making angle 45° with horizontal. It is again projected from the same point at height h with the
same speed but with an angle of 60° with horizontal. Find the angle it makes with the horizontal when it
strikes the ground :

S ¥ h a8 W T Th BT Bl Sfast F 30° IR 9eifd foar S 2 | I8 914 R & 3 45° 1o
991 gY THRMT 2 | 39D G Sl SaE F GHN A1 =g Afael § 60° BT W u&Afd fhar 9
SHE O TR GHY Afdst | 991 T BT 9T BT —

(A) tan~" (4) (B) tan™" (5) (C*) tan™! (\/5) (D) tan™" (/3)
using v = u?+2gh & T |

v = u?sin®@+2gh (vertical comp. when striking) StaitR TcHh, ST9 SHIF I THAT 8
Now 319 tan 45° = 1

u cosh = /u’ sin® 8 + 2gh

h

u? cos?0 = u?sin?0 +2gh  ...... (1)
3 1

u? | =-—| =2gh
i)

u? = 4gh

u=2gh

3
4gh.— +2gh
A/5gh
tan@:v_Tz 4 = 5g =5

Vi 2 ghx% \/QTI'1

A stone is thrown upwards from a tower with a velocity 50 ms~'. Another stone is simultaneously thrown
downwards from the same location with a velocity 50 ms='. When the first stone is at the highest point,
the relative velocity of the second stone with respect to the first stone is (assume that second stone has
not yet reached the ground) :

TP TR P Th AR § FW & dB 50 ms™' & 97T F BHd | TH T TR URR B G SHdlg
I B RE 50ms! B IT F BHA 2| 99 UBA YRR STdH g W B B I TR URR H UEA
TR & AIUE 99 1 BT (F8 A g [P TR URR eRAd R Ml a% 81 Ugdl ©) ¢

(A) Zero 3 (B) 50 ms™" (C*) 100 ms™" (D) 150 ms™"

v1 =50-gT v2=—50—-gT vr=v1—v2=100m/sec
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14,

Sol.

15.»

Sol.

16.=

A boat, which has a speed of 5 km/h in still water, crosses a river of width 1 km along the shortest
possible path in 15 minutes. The velocity of the river water in km/h is -

TP A1 B A S § g1l 5 km/h g T1 1 km A FE P FATH U P R 15 fiFe § uR PRl B
qN T & T Ha® B 9T km/h H B -

(A) 1 (8" 3 (C)4 (D) V41
15 min = 1/4 hr.

R —>
Ve i river Ve

Vi :>l=% =l=% = Vr =3 km/h

y 4 Vir = Vr 4 57— Vi

A particle is thrown up inside a stationary lift of sufficient height. The time of flight is T. Now it is thrown
again with same initial speed vo with respect to lift. At the time of second throw, lift is moving up with

speed vo and uniform acceleration g upward (the acceleration due to gravity). The new time of flight is—

i HaE 3 ReR fofte & 1SR 91 B W B ol & | SSITHA T 2| 3@ 39 fode & | g
T URMMEG AT vo W BHT ST B | fgeha IR a7y forre fF9d @Ror g § SR @ 3R vo a1 |
TRAAT 2 | (g @ BT TRT R |) TIT STITHIA & —

T w T
(A) 7 B )E T (D) 2T
With respect to lift initial speed = vo e ® |MUeT RIS a1ed = vo
acceleration = — 2g TR =-2g
displacement = 0 favemus = 0
L S=ut+ lat2
2

A flag on a bus is fluttering in north direction & wind is blowing in east direction. Then which of the
following will be true -

(A) bus is moving in south direction.

(B) bus is moving in north east direction.

(C*) bus may be moving in any direction between south & east.

(D) bus may be moving in any direction between south & west.

TP VST Uh o W SR RN A TSI @I L I g qd ReM A s @ 2| 9 #§ q 9l 99 & —
(A) 9 <féor fezm & < = 2

(B) 99 IR yd faem # o & 7 |

(C*) 9 <feror 9 ud feem & firg &) fy fyem # o & & Faeh 2|

(D) &< <féor g ulRem & g &) f) fem & o & & Faeh 2|
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Hint :

Hint :

17 =

Sol.

18.»

Flag will flutter in the direction of wind with respect to bus.

and Vwe= Vw _ Ve = Vw4 (—VB) (Addition of two vector always lies between them)

(—VB) must lie in any direction between north & west. So bus will be moving in any direction between
south east. (C)
U, BT B 99 b AUeT IR H AR |

IR vWB: vw _VB = VW+(_vB)
() A= BT ATH BN Sb TeF Rerd Bl ® )

(-Ve) B R SR @ uftem & wer R R F 9 & ARy o 79 <R @@ B we fl R #
T B |

A train is standing on a platform , a man inside a compartment of a train drops a stone . At the same
instant train starts to move with constant acceleration . The path of the particle as seen by the person
who drops the stone is :

TP o7 ©chM R TSl 2| TP 8 & e} Uoh afdd R fRTar 2, st &1 Yerms) fAud @xor & 1)
UR™ Bl 2 | 98 Afdd o TR FRIAT 8, & ATUeT TR BT U 81

) parabola

) straight line for sometime & parabola for the remaining time
C*) straight line
D) varlable path that cannot be defined

) URq (B) ®B® WA & foIy el Y@ A 99 §Y F9F § W
C*)WW (D) srff¥aa uy, e aRwiia =&t far < dwan
Relative to the person in the train, acceleration of the stone is ‘g’ downward, a (acceleration of train)
backwards.

o9 A TS Ifdd & A UeR & RO Y B IR ‘g’ R a1 ‘a’ Wi Bl SR (§F B @Rl W)

(A
(B
(
(
(A
(

According to him S8 AR % at? , Y= %gt2
:é=3:>Y 9 x = straight line. w=a1 Y&
g a

Two persons P and Q start from points A and B respectively as shown in figure. P and Q have speed v
= 12 m/s in shown directions towards point O. when the distance between P and Q is 120m, then Q
increases its speed to 15 m/s. Then find out who will reach the point O first.

31 Ffts P den Q 9 gER He: g AT B9 F19d =1l v =12 m/s ¥ A9 UR™ =4 & a1 g
OFB IR ded 21 9@ PTQ 4 120 m & I BRI 8 A1 Q AN AT FeTdR 15 m/s R ol 2 |
gaTsy fdg O % Ugel BIF g |

0 A

\%

v il18om

37°
240 m—> B
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Sol.

19.

(AP
(C) both P and Q reaches simultaneously

3l Pd QUs A1 Ugad ©

(B) Q
(D) Data is insufficient

SIFHR 3T & |

Position of P and Q when they are at distance 120 m at time t after motion start
Pder Q@ Raft 519 9 71 IR - & t 99 91§ 120 m A § W B |

24012t «—12t—>

37°

A
120m

37°

C

Velocity of Q along y-direction is initially 12cos37°.

Later on it increases it to 15c0s37° = 12 m/s

Earlier Q was travelling with less velocity along y direction. So, it will reach point O later.

So P reaches first at point O

y-faen & egfewr Q 91 uRf™& a1 12c0837°
9% H I8 9¢hY 15c0837° = 12 m/s & STl 2 |

UR™ ¥ Q, y-faRn # sHW FH 9T A I @ o1, 7 I8 g O W 91« H ug=W

safert P g O R vgdl ugad 2 |

Two aeroplanes fly from their respective positions 'A' and 'B' starting at the same time and reach the
point 'C' simultaneously when wind was not blowing. On a windy day they head towards 'C' but both
reach the point 'D' simultaneously in the same time which they took to reach 'C'. Then the wind is

blowing in

S IRgAE AU IR A T B Rfdi @ g g1eR 9WE W § g 'C' I Uged ©, Siaid a1 T8
g8 Y& 2| 891 989 9T R9 9 'C' & TR W gY g 'D' R TH A1 Ud G H ugad 2 S fF C'
TG S Y & o7 | 99 A1 & d8 dI e ' —

N
W—'—E
S
A C
B
(A) North-East direction ITR—7d fa=m
(B*) North-West direction ITR—uf¥=H feen

(C) Direction making an angle 0 < 6 < 90 with North towards East.

IR ¥ 0PIV g9 Y (0 <0< 90) gd faem #

(D) North direction IR foem #

/\
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Sol.

20.

Sol.

In absence of wind A reaches to C and in presence of wind it reaches to D in same time so wind must

deflect from C to D so wind blow in the direction of CD

N,

= Vie t=Vauut+Vys t
AC = V,,t
CD = Vct

(B) g @ ruReIf # A ugaal ® C W R 91g 9o R I8 WA 97 § D W Ugadr 8 | 3r: arg C

| D 31 3R fAafia =t 8 o arg CD fienm # = =nfey |

N

CD =Vt

A man who is wearing a hat of extended length of 12 cm is running in rain falling vertically downwards
with speed 10 m/s. The maximum speed with which man can run, so that rain drops do not fall on his
face (the length of his face below the extended part of the hat is 16 cm) will be:

T Afdd S 12 cm IH g dHTs P TP S U g R ¥ Srsdl 2| o fF 10 mis & I 9
@R g 3 3R AR 2| e & dred @) AfdaA ardd, dIfd =A@ § 9D dex W T8l R

(S9® TER B IW Y AN & 1T B =18 16 cm ) BR —

(A¥) 175 m/s (B) 43—0 m/s (C) 10 m/s
VRrigx = 0, Vrigy) = 10 m/s

Let, velocity of man =v

AT {6 e &1 I = v

12 cm

ol

16 cm

tan 6 =E = i

12 3
then, VrRman = v (Opposite to man)
For the required condition :

Td, VR/man = V (3 <Hl & ﬁtlﬁﬁ)

& T Rafa & fog:
tang= o 10 _ 4
R/M(x) v 3
V= 10:3 7.5 Ans

(D) zero
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

DAILY PRACTICE PROBLEMS

NO. A9 TO A10 | Z

Course : VIJAY (01JR to 03JR)

DPP No. : A10 (JEE-Advanced)

Total Marks : 36 Max. Time : 38 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks, 2 min.) [03, 02]
Comprehension ('-1' negative marking) Q.2 to Q.4 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.5 to Q.10 (4 marks 5 min.) [24, 30]

ANSWER KEY OF DPP NO. : A10

1. (c) 2. (-10i —10k) rain appears to come 45° with . 3. (B) 4. (D)
5. 52m 6. 30° 7. % m 8. y=— %xz 9. 70 10. 25
a
1. The displacement of a particle moving in a straight line is given by x = 16t — 2t?> (where, X is in metres
and t is in second). Find the distance travelled by the particle in 8 seconds [starting from t = 0] is :
Ixd @ # el Ud 1 B AR x = 16t — 212 gR1 AT Srar ' (SEf x Wex # a9 t Adhvs H B) |
8APTS A [t= 0 UR™ P gI] PV §RT T Bl T8 T 8
(A)24 m (B) 40 m (C*)64 m (D) 80 m
Sol. x=16t-2t2
v =16 —4t=0ort= 4 sec (break point gard fd=g)
Distance g% = [16t—2t2]: + | 16t-2t’ |j = [64 — 32] + | [(128—128)—(32)]| =32+ 32
=64 m
COMPREHENSION
Rain is falling with a velocity (—4T+8]—10I2). A person is moving with a velocity of (6?+8]) on the
ground. x—axis and y—axis lies in horizontal plane and z—axis is vertically upward.
qIRT (—4i +8j—10k) & 7 ¥ FR W& 21 TP el (6i+8]) I A ST W =el Y& & | x—3H&T qell y—
JeT &S I H qAT z—3MET HWER HW DI AR T |
2, Find the velocity of rain with respect to man and the direction from which the rain appears to be
coming.
S & AUE IR BT 9 A BRI qAT I8 fawn ff 7w w0 o 9iRke ol g8 Wl 8 I3 2
Sol. Vm=Vi—Vm = (-10i-10k)
Ans. (—10?—10I2) rain appears to come 45° with .
3. The speed with which the rain drops hit the person is :
I8 AT T H T IR @t g e § THI § ¢
(A) 10 m/s (B*) 1042 m/s (C) 180 m/s (D) /360 m/s
Sol. Vm=+102+10> = 10v2 m/sec.
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Sol.

Sol.

Sol.

The velocity of man w.r.t. rain is : 3GH &1 aIRY & AUET IT AT BRI
(A) -6i—8]  (B) 4i—8]j+10k (C) 10i —10j (D*) 10i + 10k
Vir =—Vem =10 i + 10 k

A balloon is ascending vertically with an acceleration of 0.4 m/s 2. Two stones are dropped from it at an
interval of 2 sec. Find the distance between them 1.5 sec. after the second stone is released.

(9 = 10 m/sec?)

TP @RI SR P AR 0.4 m/s 2 & @RI ¥ Tl © | S99 & T@R] Pl 2 hvs & <RIl H IR

ST 2 | T TR @ Bl & 1.5 Whvs Ul SHd "8 g¥) S BT, (g = 10 m/sec?)
[Ans.: 52 m]

g——B
}
l
Ll

At position A balloon drops first particle

Rafd A R @ERT vgel FU1 ARTa B

So, ua=0,aa=—g,t=3.5sec.

sA=(%g€j ........... ()

Balloon is going upward from A to B in 2 sec.so distance travelled by balloon in 2 second.

TERT AW B SR & 3R 2 sec.H o 781 & gAY 2 H @R ERT T Bl 5

B

+A

as=04m/s? t=2sec.
S1=BC=(SB+SA) ... (iii)
Distance travell by second stone which is droped from balloon at B

TR TR §RT 97 3 off B W &R 9 fiRT 7]

uz=us=ast=04x2=0.8m/st=1.5sec.

1 .
(SZ = uzt—Egtzj ........... (iv)
Distance between two stone 3191 TRl & = T
AS=S51-S2.

A projectile is thrown at an angle 30° from the horizontal ground with velocity 10 m/s. Find angle
between displacement vector and velocity vector at time t = 1 sec .

UH GV B oW A AT | 30° BIoT R 10 m/s I A vafia frun Smar & @ faenus «feer qen 9w
afeer & a1 t=1 JFHvs & I1€ BT M|

For direction of motion 7t @1 fasn & ford

10sin30-10x1_ 1

10cos30° J3
For displacement fazermos & forw

tan 61 =

103m30—10x%x1

tan 02 = =0
10cos0
01=-30°62=0
PIOT Angle = |01 — 02| = 30° Ans 30°
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Sol.

Sol.

A particle is projected from the ground level. It just passes through upper ends of vertical poles A, B, C
of height 20 m, 30 m & 20 m respectively. The time taken by the particle to travel from B to C is double
of the time taken from A to B. Find the maximum height attained by the particle from the ground level.

TP HUT B S A UG B S 21 I8 e wH A, B, C 9@ Sars A 20 m, 30 m @120 m
2, @ SRR o1 Sa gal gon Meear 81 BACTd oW ¥ foramn ™ ¥ AJAB IS o # fow Mg

FHI BT T & | B §RT SHH & I AfHad A8 &1 719 A1 IRI—

[ Ans.: Em]
4
tae =t
tec = 2t
So, for ABC part, ABC w1 & for,
u
y B I*
110m, h
A 1w v @
i * | * I
1 20m ! 20m
Ly Yy N
Time of flight €I ®Td,
2u
tac = 3t = y
g

= u-39t
y= =
2

Also, 10 =uyt— %gt2 =gt?

= t=1s uy =15 m/s
_ vy 22545
29 20 4

Maximum height attained 31fS&aH U Samg= 20 + 45 _ 125

—m
4 4

A radius vector of point A relative to the origin varies with time t as r = atf—th] where a and b are
constants. Find the equation of point’s trajectory.

g A @1 1 g & amer Broflg afde 97 & @ F —ati-bt?] ' TRe gRaffT g1 ¥ e a sk
b Fardis & a1 fag & et &1 FHaRoT BN |

Ans.y=— %xz
a

T =ati —bt?j
X = at y =—bt?
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Ans
Sol.

10.

Ans.
Sol.

A body starts with an initial velocity of 10 m/s and moves along a straight line with a constant
acceleration. When the velocity of the particle becomes 50 m/s the acceleration is reversed in direction
without changing magnitude. Find the speed of the particle in m/s when it reaches the starting point

10 H1/3. & IRMIE IT |/ IR @ § AN BT fd @®er | AT HRar ® 1 9 B BT 97 50 WA
BT § @ @ROT $ gRArer § gRaddd R A 1 59 @R9 1 fiwn a8 9 81 B0 & g o

RS g IR wgam W S B A mis § T By |

70
B
u=10m/s a V =50 mls
[ L
b
€&— S a e
A —> starting point
R fawg

For AB AB® ford

V2 =u?+ 2as

2400 = 2as ordgr  as=1200 (1)
Now, for BA ard :BA @& farw

Va2 = (50)? + 2 (-a) (-s)

Va2 = 2500 + 2 x 1200

Va =+/4900
Va=70m/s

velocity of particle when it reaches the starting point is 70 m/s.
ST9 BUT G YRS g R ugHEdn 8, @ &1 B1 97 70 m/s. B |

A Bomber flying upward at an angle of 53° with the vertical releases a bomb at an altitude of 800 m.
The bomb strikes the ground 20 sec after its release . Velocity of the bomber at the time of release of

the bomb is V m/s. Find % [Givensin 53°=0.8 ; g= 10 ms™]

800 m P! HATS TR Udh dHd8H QM HWER A 53° B IV N FW P! IR Is 81 2| I8 Th 99
BIedl & T Bigw & 20 s U¥A| I8 S ¥ THIAT 8 | 99 BISA F99 99 dIEd 999 &1 97 V m/s 81

ar %mmaﬁm—wﬁm%min&%og : g=10ms?]

25
y
u £H
R
530 800 m
<
6 =37° v S x
T=20s
1 5 10) 2

Sy=uyt+ ant 800=(—ucos53°) T+ > T = u=100m/s
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A11 TO A12‘§[§

Course : VIJAY (01JR to 03JR)

DPP No.: A11 (JEE-Advanced)

Total Marks : 35 Max. Time : 26 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks, 2 min.) [06, 04]
One or more than one options correct type (‘—1’ negative marking) Q.3 to Q.5 (4 marks 2 min.) [12, 06]
Comprehension (*-1' negative marking) Q.6 to Q.8 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.9 to Q.10 (4 marks 5 min.) [08, 10]

ANSWER KEY OF DPP NO. : A11
(A) 2. (C) 3. (A) (C) (D) 4. (A) (B) 5. (A)(C)
B) 7. (B) 8. (C) o 160°CW, 200° ACW  10.  mt/144 cm?

Sol.

A plane mirror is placed with its plane at an angle 30° with the y-axis. Plane of the mirror is
perpendicular to the xy-plane and the length of the mirror is 3 m. An insect moves along x-axis starting
from a distant point, with speed 2 cm/s. The duration of the time for which the insect can see its own
image in the mirror is :

TP AT SUUT B Tl BT y-31el F 30° F BT R G gY IG@T ST B | FUUT B qA, Xy-0d b TGI8

Jor SUUT Bl FHTs 3. B | R Ryd fFN iy 4 U@ dle1 x-318 & srfewr 2 9H/4. &1 3 | i
2| 98 IR 1 8 RO SRM @reT 3o ufifaw qunr # <% dadr 2

(A*) 300 s (C)150 s (D) 100 s

30°

.
.
.
.
.
. \
.
>V 3
Py S
> X

M

0 °B
In the figure shown the line 'OA' is normal to the mirror passing through the end point A. By ray diagram
it can be shown that when the insect is to the left of 'O’ all its reflected rays will be towards right of 'O’ so
it cannot see its image because rays are not reaching it. when the insect is to the right of 'O' its
reflected rays will be on both sides of the insect that means the insect will be in the field of view of its
image. So it can see its image.
So it will be able to see its image till
it reaches the point 'B' of the mirror from point 'O'.

.'.2xt=( 3 j x 100
cos60°
= t = 300 seconds
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Sol.

2.

Sol.

. / y
AL
30°
3m
Y & >
O > NB rd

e W o § Y@ 'OA' JUY & o aq B aul W g A 9 Ol B | YEfd 9§ 98 S o
FoHd1 8 f o9 ie1 '0'$ il &R g O WEkia faxel 'O’ & Tl &R B s9foy I8 ow ufafew &1
T g Fha1  HifP B0 59 TP T UgF I8! ©| O9 Bl 'O' B I IR © Al 3qD! W@k oy
DS B QA AR B | DT AU B fF Fe1 39S e & geg g7 A 2w swfery F' e wfafdw
XY FHA & | I8 U1 YRR 99 TP <@ FH | 59 do g fig O U9 & fI<g B b uge |

L2xt= 3 x 100
cos60°

= t = 300 seconds

A body travelling with uniform acceleration crosses two points A and B with velocities 20 m s~ and
30 m s~" respectively. The speed of the body at the mid-point of A and B is
e @RoT & TR R IE TP avg 1 gl ATB P R 20m s g30m s B 9 9§ UR PRl 51 A

IB P W fag W 9 B A1 BN —

(A)24ms™ (B)25ms™ (C*)25.5m s™ (D) 10J6 ms™
20m/s 30m/s
A C B
—r—r
X X
_ Ve’ -V, _ 900-400 _ 125
2x2X 4x X
Vo= |V, +2ax
= \/400 +2x125, y = /650 = 25.5m/s.
X

The velocity time graph of a particle at the origin at time t = 0 and moving in a straight line along the x-
axis is shown.If A1, A2, and As are the shaded areas and A2 > 3A1 and As< 2A1, then :

X 3T B AR IREE P SN t= 07 g W & & g 971 9799 o =1 o & <wfn w2 | AR
Ar, Az, TT Az BT AT S3%et &, T Az > 3A1 Td As< 2A¢, Td —

Va

/\

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




Sol.

Sol.

5.»

(A*) For 0 < t <to, the particle crosses the origin only once.

FIA 0<t<tod Y U7 Had & IR T g B IR HR FHAT ¢ |
(B) For 0 < t < to, the particle crosses the origin twice.

O<t<to® forg ®o1 g1 g 1 I IR IR B

(C*) The particle motion is non- uniform.

P B A Th A TE B

(D*) Acceleration of particle becomes zero only once during 0 <t<to
AT 0<t<tod® HA HU P @1 Had Y IR YL BT |

since gfd A1 + As < 3A1 < A2

Hence particle crosses origin only once.

ol g B9d TH IR IR R |
Slope i—\tl =a =0 only once.

gaoTdl i—\t'=a=oz?>—c:awaw¥13rﬁrvﬁ|

At what angle should a body be projected with a velocity 24 ms™ just to pass over the obstacle 14 m
high at a distance of 24 m. [Take g = 10 ms]
24m @ g R Rd 14 m ST JRYS B AP IR IR @ o U a%g D1 24 ms™' & 97 A fa

BT W BH AMRA | [ g =10 ms2]

(A*)tan 6 =3.8 (B*) tan 6 =1 (C)tan6=3.2 (D)tan6=2
X =24 = u cos6.t

24 1
= t=

24cos0 - cos0

y =14 = u sinbt — %gt2

usin® 5
= 14 = -——
cosO cos“0
= 14 = u tan6 — 5 sec?0
= 5tan%0 —24 tano + 19=0 = tand =1, 3.8.

Consider two cars moving perpendicular to each other as shown. Initially distance between them is 100
m. Velocity of A is 10+/3 m/s and velocity of B is 10 m/s. Then :
RATER 31 &R, T& TR & o9dq TRid 81 UR™ ¥ I & 95 0 100 m 3| I A &1 9w

103 m/s d21 B &1 91 10 m/s 2 | d9

103 ms A
<«
I
I
100m| 110m/s

L

A*) magnitude of velocity of A w.r.t. Bis 20 m/s
B) minimum distance between them is 50 m

(

(

(C*) minimum distance between them is 50+/3 m

(D) att = 2 sec. they will be nearest to each other
(A*) A®T BB ATUeT I 20 m/s B |

(B) Il & He gAqH I 50 m BN |

(C*) T & A ~ga¥ g8 5043 m |
(D)t=2sec. W d SHI Th TR & IMfAHIA U B |
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COMPREHENSION

A stone is projected from level ground with speed u and at an angle 6 with horizontal. Some how the
acceleration due to gravity (g) becomes double (that is 2g) immediately after the stone reaches the
maximum height and remains same thereafter. Assume direction of acceleration due to gravity always
vertically downwards.

TP TR SHE 9 u ard der A 9 0 BT R yafia fHar S 21 fE SR 99 THa @R (g)
TR $ IfHTH ST W U B 3P q18 G (W1 b 2g ©) B ST B qA IWD 1 AN I8 © |
THAR @R B {32 TR He@ieR A B AR Wi |

6.=n  The total time of flight of particle is :
FU B ISSIT P HoA THI B —

3 usin® usin® 1 2usin0 usin® 1
A) — B* 1+ — C D 2+ —
™ 5 ()g[+EJ<> : ()g(+j

AN The horizontal range of particle is

B B AfaS WE § —

2 i 2 o 2 2
A) 3 u”sin20 4 U sm29(1+ij ©) Wsn2o (D) Y sm29(2+ij
4 g 29 V2 g 2g 2
8.»n  The angle ¢ which the velocity vector of stone makes with horizontal just before hitting the ground is
given by :
BIVT ¢ S ERIAA UR THI A Ugal URR &1 99 Ay afdst & |1t g9mar 8, nm—
(A)tand=2tano (B)tan$ =2 cot6 (CHtan¢ = 2 tan6 (D)tan¢ = \/Ecote
Sol. 6to 8
The time taken to reach maximum height and maximum height are
. 2 ain?
t=usme andH:usme
g 29

For remaining half, the time of flight is

t'= ﬂ = uzsmze:L
\ (29) | 2¢? V2

.. Total time of flightist+t'= t (1+

J
e ()

2 .
Also horizontal range is=ucosd x T = usin20 (1 +ij

29 V2

Let uy and vy be initial and final vertical components of velocity.
u?=2gH andvy®=4gH
Vy = \/E Uy
Angle (¢) final velocity makes with horizontal is
v u
tan¢ = =22 = 2 tano
UX

A
uX
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Sol.

AAGTH SaE W U H o AT AT AAHIA S aTs
usin® and H = u®sin*0

g 29

Y MY AT B foTY, SgSIT BIA B —

o= 2 H _ [|u’sin®6
\ (29) | 2¢?

SR 3SSTT DAt +t' = t(1+ij

2
usin® 1
T= 1+—=
g ( ﬁj

2 .
m:aﬁﬁmw:ucosexT=M (1+iJ

t=

t
V2

29 V2

AT Uy TAT vy TRMTE TT AfTH IT & FHAY: JHWER T€F 8 |

u?=2gH andvy®=4gH
Vy = \/Euy
afast & warer fsaw o Afeen (¢) BT 99T B

v u
tanp= —L =+2—L = /2 tand
uX uX

Two plane mirrors are inclined to each other at 30°. A ray is incident on M1 at angle of incidence 40°.

Find deviation produced in it by three successive reflections due to mirrors.

31 AT YU RER 300 FHE W T | TH fFROT My TR 40° W AT B B | IUON |/ A HAR

WRIAdAl @ 915 B B fAerer= dror w1 8 |

30° z//;

[Ans. 160°CW, 200° ACW]

Emergent ray

incident ray

80°

o 0 40940°
WN30T 70X78870° 502K X¥50°

Emergent ray

incident ray

Sod = 160° clockwise BT & fawm &

= (360° — 160°) Anticlockwise T<1 @ fawdia faem #

= 200° Anticlockwise oI @ faudig feem &
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10.

Sol.

A point object is 10 cm away from a plane mirror while the eye of an observer (pupil diameter
5.0 mm) is 20 cm away. Assuming both the eye and point to be on the same line perpendicular to the

mirror, the area of the mirror used in observing the reflection of the pointis

e g 9= & d9dd U7 | 10 cm S W § SEfE Th JEd B i@ gﬂ?ﬁmﬁra?rrézmamwo
mm) 20 cm i R | IR T8 A forn S e g i wa ot 91 & U0 & oraq, S YR W

%|ﬁ§ﬁ@aﬁﬁfﬁﬁaﬂﬁ$mm‘mmq§aﬁaﬁw

[Ans. /144 cm? ]

A
T ’II\\
10 cm / :‘é\\
|

Triangle IEB
& IFD are similar

29 IEB

T IFD 99 &

So 31T, tand = L
30

r=10x—x 1 = i:i

2 300 60 12

Area &5 = 2 = cm?2.
144

(5/2)x10™"
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

Course : VIJAY (01JR to 03JR)

NO. A11 TO A12

DPP No.: A12 (JEE-Advanced)

Total Marks : 36 Max. Time : 32 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks 2 min.)  [03, 02]
One or more than one options correct type (‘—1’ negative marking) Q.2 to Q.3 (4 marks 2 min.) [08, 04]
Comprehension (*-1' negative marking) Q.4 to Q.6 (3 marks 2 min.)  [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.10 (4 marks 5 min.) [16, 20]

ANSWER KEY OF DPP NO. : A12

1. (©) 2. (A) (B) 3. (A) (C) (D) 4. (A) 5. (B) 6. (A)
7. t= % or 2,s=25 8. 8 m/s 9. vi=1.1m/s and v2=0.5m/s.
10. 5/8 = 0.625 cm
1. A stone is projected with a velocity of 10 m/s at angle of 37° with horizontal. Its average velocity till it
reaches the highest position is : (Assume horizontal direction as x-axis and vertical upward direction as
+y-axis)
e TR B Afasl ¥ 37° B9 W 10 m/s 97 | v&fd fFar S 2| Sww Rafd 9@ uges | sHat
Iirga 97 w1 B (ST e B x-3ret T SEaieR HWR B AWM BT +y-31& AH)
10m/s
37°
X
(A) 4i+3] (B) 8i +6j (C*) 8i+3j (D) 8i
VAFRY o} ; ol o} A
Sol.  <v>= V,+V, _ (10cos37 |+103|r;37 j+10co0s37°i) N <V> = 8i+3] .
2. The displacement of a body from a reference point is given by, JX =2t—3, where 'x'is in metres and
it is non negative number, t in seconds. This shows that the body :
forefy a%g @1 fvenye fft g & wme VX =2t -3, % W& 'x' Wiex # qU1 UT VIS HeEAT ¥ SR
tdpus § 2| I8 Fam & fF g
(A*)restatt=3/2 (B*) is accelerated
(C) is decelerated (D) is in uniform motion
(A" t=3/2wR fam & 2| (B*) @Rd 21
(C)#fed = | (D) U& FHM w9 ¥ 7T B IE R |
Sol. JX = (2t -3) for B option B fd®wed & for
x = (2t — 3) acclerated for t>3/2 % for @Rd 2
(31_): =2(2t-3) (2) = 4(2t - 3)
V=4(2t-3)=0
restatt=2/3 W O™ w 2
a=8m/s.
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A person, standing on the roof of a 40 m high tower, throws a ball vertically upwards with speed 10 m/s.
Two seconds later, he throws another ball again in vertical direction. (use g = 10 m/s?) Both the balls hit
the ground simultaneously.

40 m S AR R T 76 I T 45 10 m/s & IT A FEER FW B! R BHal 8| 2 hvS &
9% 98 SO 1% B SEER BHAl 2 | I IS THE R TP 01T IR 81 (g = 10 m/s?)

(A*) The first stone hits the ground after 4 seconds.

(B) The second ball was projected vertically downwards with speed 5 m/s.

(C*) The distance travelled by the first ball is 10 m greater than the distance travelled by the second
ball.

(D*) Both balls hit the ground with same velocities.

(A*) Ugell g 4 APHUs B 915 SHIF | THA B |

(B) XY g He@ier T B R 5m/s B I | Bdh! A B |

(C*) Ugel g §RT OF &) T8 X A g & 10 m 1fda® 7 |

(D*) ST g SHM W FEE 97§ TH B |

COMPREHENSION

Sol.

Sol.

A concave mirror of radius of curvature 20 cm is shown in the figure. A circular disc of diameter 1 cm is
placed on the principle axis of mirror with its plane perpendicular to the principal axis at a distance
15 cm from the pole of the mirror. The radius of disc starts increasing according to the law r = (0.5 +
0.1 t) cm/sec where t is time is second.

20 cm Ta1 a1 #1 TP Sadd qUU AR & | P gRTeR dddl foal @™ 1 om ®, B g9 &
I e W YT & B oA <Uv B gd (pole) W 15 cm B O W FREGAR @1 A T | 3G FqDBA
@1 oot f99 r= (0.5 + 0.1t) cm/sec & AR qeT UR™ BT B Wl t 7T AdHvE 7 2 |

The image formed by the mirror will be in the shape of a :

U gRT 991 T wiafew & amgpfa sl —

/)

(A*) circular disc (B) elliptical disc with major axis horizontal
(C) elliptical disc with major axis vertical (D) distorted disc

(A*) RTHR Feheil
(
(

B) U% EqAIGR Fde foraat < ot &foet 7

C) V% STHATeR abdl e ™ 318 HEfer ¢ |

(D) IFrafd ol areh T |

All dimensions of the disc are perpendicular to the principal axis. Hence all dimensions are equally

magnified, resulting in an image in the shape of a circular disc.
Jl Tl B AN 9T I & A 2 | o 9 I aRTeR WU 9 Smafed Bri | den ufafew gurerR

FH B AR BT B |

In the above question, the area of image of the disc at t = 1 second is :

TJhdl & fafee Bt =1 Jhvs W ISWIad U39 P foIU &b B —

(A) 1.2 m cm? (B*) 1.44 & cm? (C) 1.52 t cm? (D) none of these 3% A PIS &
Att=1 sec.
r=05t+0.1t=0.6cm
f -10
m: _ s - = =
f-u -10+15

= Radius of image = 2r=1.2 cm

Area of image = n(1.2)? = 1.44 ncm? .
= gfafes @ frsar =2r=1.2cm
yfafew &1 &3%et = n(1.2)% = 1.44 ncm?.
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Sol.

Ans.

Sol.

What will be the rate at which the radius of image will be changing

(A*) 0.2 cm/sec increasing

(C) 0.4 cm/sec increasing

(B) 0.2 cm/sec decreasing
(D) 0.4 cm/sec decreasing

yfafers & Brear & uRads & <% =1 8 i —

(A*) 0.2 cm/sec 9l €%
(C) 0.4 cm/sec dg<h g8

(B) 0.2 cm/sec el 8§
(D) 0.4 cm/sec T g8

dr
E — =01
(Easy) at

Fimage = |M|Fobject = 2robject

dr,
image _ o ﬂ: 0.2 =0.2 cm/sec.

dt dt

A particle moving in a straight line has an acceleration of (3t — 4) ms= at time t sec. The particle is
initially at 1m from from O, a fixed point on the line. It starts with a velocity of 2ms~". Find the time when
the velocity is zero. Find also the displacement of the particle from O when t = 3.

TEh FHU WA YW B R e & RET t 99 W @R (3t—4)ms2 B BT UR™ H O 1Im g1
W O R e Rer g 21 98 2ms™ & 97 & RN UR™ -1 B | F9F 1T PG 59 I I

21 t=3qPhvs W B & OF faeny" § sira S |

t=g ordr 2,s=2.5
3
dv Y F
a= - =3t—4 = [dv=[(3t-4) dt
2 0
2 2
v—2= 3L—4t = v=3i—4t+2
2 2
v=0 = (3t-2)(t-2)=0
= t=§ or Il 2 Ans.
2
E:V,Ez 3L_4t+2
dt dt 2
s 3 2
- jds =j U 4t42]at
1 0 2
£ ’
= s—1= {3_2t2+2t} =15 = s=25 Ans.
0

The acceleration-displacement graph of a particle moving in a straight line is as shown in figure, initial
velocity of particle is zero. Find velocity (in m/s) of the particle when displacement of the particle is
s =16m.

RS ¥ @ e freld S w1 @R fRenus ww fm # ueRid § | w1 @1 uRfe 9T g B | F
BT 9T m/s H AT B o9 BV BT fARATUT s = 16m B |

a (m/s)*4

4

2F---

»

» s(m)
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Sol.

Sol.

10.

v dv = ads
12m

v dv=ja ds
0

< O ey <

N

= area under a-s graph from s =0 to s = 16m.

2
2
V7=s=0?§fs=16mﬂ'cﬁa—swiﬁﬂv_\ﬂﬁ&}fm
=2+12+6+ 12
=32ml/s
or VvV =464 m/s =8 m/s Ans. 8m/s

When two bodies move uniformly towards each other, the distance between them diminishes by 16 m
every 10 s. If bodies move with velocities of the same magnitude and in the same direction as before
the distance between then will decrease 3 m every 5 s. Calculate the velocity of each body.

T9 Q1 IRY T AT A TH g B IR A I B A1 b 799 g 16 m Uiy 10 s # wH Bt 2| IR
I Sa B A W g9 IR § Fed & 91 990 A A 3m Ui 55 H HA Bl B | IS 9%g BT A7
ST AR |

Let velocity of bodies be v1 and va.

in first case
Ut =Vvi+vz ()}
in second case
Uz = Vi—V2 ()}
u, +u u, —u
wvi= 12 and vo= 12

Here u1 = E m/s and uz = E
10 5

After solving we have
vi=1.1m/s and vz =0.5m/s.

AT a¥GRAl & I vi TRAT V2 |

gorq Rerfy #
Ut =Vvi+vz ()}
fgda Rufy #
Uz = V1i—V2 ()}
vz e ey, = BTl
2
o 16 3
Jelur= —m/s qAT U2 = —
10 5
T BRI W

vi=1.1m/s and v2=0.5m/s.

Two rays are incident on a spherical mirror of radius of R = 5 cm parallel to its optical axis at the
distance hs = 0.5 cm and h2 = 3 cm. Determine the distance Ax between the points at which these rays
intersect the optical axis after being reflected at the mirror.

hi1=05cmTd hy=3cm 30 ¥ R=5cm s & el g901 R J1 fawel gorfE og & F9=R
amafad B €1 87 el & 75 T Ax I SR SRt W M1 IR0 qU § WRiadE & 919 ghri e
B Hredl & ?

[Ans. 5/8 = 0.625 cm ]
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A13 TO AK

Course : VIJAY (01JR to 03JR)

DPP No. : A13 (JEE-Advanced)

Total Marks : 46 Max. Time : 41 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04]
One or more than one options correct type (‘—1’ negative marking) Q.3 to Q.5 (4 marks 2 min.) [12, 06]
Subjective Questions ('-1' negative marking) Q.6 to Q.10 (4 marks 5min.) [20, 25]
Match the Following (no negative marking) Q.11 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO.: A13

1. (C) 2, (C) 3. (B) (D) 4. (A) (C) 5. (A)B) (C) 6. v=7

7. n=2 8. Huy=5m/s .(ii)ux=4m/s 9. t = (loge2) sec

10. On the object itself 11. (A)s, B)p, (C)s, (D)q

1. A body is projected vertically downwards from A, the top of the tower reaches the ground in t1 seconds.
If it is projected upwards with same speed it reaches the ground in t2 seconds. At what time it will reach
the ground if it is dropped from A.
TP a%] B Bl TR & STaaq fig A 9 SElER E @1 IR BdT 9l 8 A1 I8 fRad Wt 99g A
TSI B | AR S FAM A § FW BB Ol B A1 gt I H RIS db Ugadl 21 IR T AW
BISl W 1 I8 fbads I9g H &R IP ggam ?
(A) 2 /t, (B) 3/t (C*) ty t, (D) t1 t2

Sol.

21
1 .

t, "tz
For downward motion, 5= & 3R 7Ifd & ford
h=ut+ %ghz ............ 0
For upward motion, %R &I 3R 7fq & forw
h=—ut+ %gtzz ............ (il
From (1) & (2) J

1 1
uts + Eghz =—utz2+ Egtz2

= u(ts + t2) = %g(tz2 —t1?)

h= % (t —to)ts + %gn2 - 9t22t1

Reguired time gifea d#a t= 2—; = Jtt, .
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2.

Sol.

3.

A swimmer crosses a river with minimum possible time 10 second. And when he reaches the other end
starts swimming in the direction towards the point from where he started swimming. Keeping the
direction fixed the swimmer crosses the river in 15 sec. The ratio of speed of swimmer with respect to
water and the speed of river flow is (Assume constant speed of river & swimmer) -

THh IRTH TG B YATH GG FHI 10 AHTS H IR FRAT 7 | 99 98 TR fFIR W ugEar g a1 98 S
foen ST 9 SEA ARAT Y A, B ARG ARAT Y dRal 2| fem B 9 @d gY OIS @ Th Bl
15 ¥HTS H IR FXAT B A1 Ul & AUe IR B A1 G A4l HI ATl BT U I BT (A1 RSP G

T P A g 7))

2 5

(A) - (B) % (C*) NG (D) 75

2

v

C
V = velocity of man w.r.t . river &l & ATUeT 3MEHT BT I
u = velocity of river /&Y &1 7

tA%B=E:1O=E:d=1OV (1)
\") \")
d d
tg,c = —— =>15=——=d=15vcos 6 (2)
v cos0 v cos0

(1) & (2) =>cosb=2/3 =>sec0=3/2

tanf= — secp—1 =2
\")

- Y= oia-1=
\")

Acceleration (along x-axis) v/s time graph of two particles A and B starting from rest is shown in figure.
Then:
fORTEw ¥ UR™T gU Q1 FUT A9 B & @RUT (x-3181 & IfRe) 9 999 § av@ IR 8| a9 ¢

a(in m/s®)
A

4m/s’

»
»

t=2 t=4  t(in sec)

(A) att = 2 sec. relative velocity of particle A with respect to particle B is zero

(B*) at t = 4 sec relative velocity of particle A with respect to particle B is zero

(C)fromt=0tot =4 sec. particle A has accelerated motion where as particle B has retarded motion
(D*) from t = 0 to t = 4 sec. both particles have accelerated motion

(A)t=2JPHT8 R FUTA DT BT BB AU I YT B |

(

(

(

B*)t=4 JHvs WR BT A DT B B P AUeT 97 IYH B |
C)t=0t=49avs d& dv1 A @RI 7T Hxar &, S&fdh Ho1 B Afga 7ifey ot 21
DY t=0% t=4 qhvs TP QA BV @RI A B B |
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4.

Sol.

A football is kicked with a speed of 22 m/s at an angle of 60° to the positive x direction taken along
horizontal. At that instant, an observer moves past the football in a car that moves with a constant
speed of 11 m/s in the positive x direction. Take +ve y direction vertically upwards. (g = 10 m/s?)

e FHedld ® 22 m/s B A1 9 g x e @S fem) | 60° & dror R fhe (kick) fham e @
I &, b PR H P Y&TP Fedld & UK 9§ BIPR JoRdl © | dR & F9d =ard 11 m/s g1 x faem
H 2| @R SR # e &) gqrHd +y {9 <f (g = 10 m/s?)

‘ i 22m/s ‘ i 22m/s
ball

11 mis Q&W % 1 mis

(A*) The initial velocity of the ball relative to the observer in the caris 11+/3 m/s in the +y direction

(B) The initial velocity of the ball relative to the observer in the car is 17 m/s at 60° to the +x direction.
(C*) According to the observer in the car, the ball will follow a path that is straight up and down in the y
direction.

(D) According to the observer in the car, the ball will follow a straight line that is angled (less than 90°)
with respect to the observer.

(A*) BeaTel BT YeTd (BR H) & |el IRFPIS 3T 114/3 m/s gTcd +y fem # 7|

(B) GeaTel &1 YeTd (PR H) & AU URMIS 97 17 m/s & TAT I§ gD +x QM | 60° BT HIvT g1l
=

(C*) PR H eI & AJAR Feald Pl U Hgl HWR d Al =i y fem 7 g |

(D) PR ¥ U&eTh & JMTAR, s TP Al @1 H U P AR I qAT Ig Al Y@ (90° A FH) B
DI Y&Th B ATUET S § |

w.r.t. to observer (Vx) football/obs. =11 -11=0

So Motion of the ball as seen from observer will be purely vertical with initial velocity 11+/3 upwards.
VeI & AU WG & I BT xTed (V) =11-11=0

31T YT EIRT g B e T I gE v | FEER B e IRMBIS I 1143 W B w®S B

Observer

1143 "
m/s 22m/s 4

R/

. v

11J§T )

ball Q) '

a Q
ST U&Th gINT
T T

Point A (0, 1) and B (12, 5) are object—image pair (one of the point acts as object and the other point as

image) x—axis is the principal axis of the mirror. Then this object image pair is:
(A*) due to a convex mirror of focal length 2.5 cm

(B*) due to a concave mirror having its pole at (2, 0)

(C*) real virtual pair

(D) data is insufficient for (A) and (B)

fag A (0, 1) 8iR B (12, 5) faw wfifems g™ & (T fiwg, a¥qy oieln @en guwt fawg, wfafews Sar arl e
2) x—o1e1 TUUT P YA e B A1 F§ avg — wfafer g e —

(A*) 2.5 cm BTHE G & ITA QUIT & BRI

(B*) s19dat gUUT & gRT , Rrdd ga (2,0) W 2

(C*) arifde Ry g

(D) (A) 3R (B) @ forq e sroafe 2 |
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Sol.

A particle has initial velocity u = 2?—3]+4I2 . It moves with a constant acceleration a = f+2]—2|2 . Find
the speed of particle after a displacement s = 6i+ 3]+ k. Al parameters in S.I. units.

Th HU Bl URMRIE dMG=2i-3j+4k Bl T UG @RU Ed=i+2j-2k @ TqEE ¥ favemww
§=6i+3j+k. D TyTaTd B B =T S BT | N 7 S| gbrg | R |

Ans.v2=u? +23.8 =(4+9+16)+2(6+6—-2)=29+20=49

v=7

A particle is projected horizontally with a speed u from the top of a plane inclined at an angle 6 with the
2

horizontal. The particle will strike the plane at a distance tan 6 sec 0 from the point of

projection. Find the value of n.

0 7T P Il A0 I B W F UH PO P AR Rem F v A | BB A 2| FU gEuer {5 |

2
"Y' tan6secO g W T A <RI £ 1 n BT A 1T BN |

Ans. n=2
e u
0
Time of flight Sssa7 ®1a1, T = 2usin®
gcos6

&tane

Range i@ =ucosd T + %gsine.T2

2
= 2Lsin(ﬂ
9
2
= 2 Gin0 [1 + tan20] =
g

H 2
gsme.driztan2 0

2
2u tan0. seco.

Hence ard:n = 2.

Two graphs of the same projectile motion (in the xy plane) projected from origin are shown. X axis is
along horizontal direction & Y axis is vertically upwards. Take g = 10 m/s?.

T HEIT T (xy FHdA H) AR &1 7w A qd fig 9 Qw18 v X3 8w fem d 2 eiR Y
T Hed HW B R B | (Take g = 10 m/s2))

\Y \Y,

y y

(Y4, 0) t— (in second) (2,0)  x—»(in metre)

Find (i) Y component of initial velocity and
URMS 9T H Y °Th 3R

(i) X component of initial velocity

URATH I BT X TITh
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Sol. Fromgraph@® (1)¥: vy=0 at t=% sec.

i.e., time taken to reach maximum height H is

i afead Sarg § wgam 7o forg o w Wy
— = uy =5m/s ...Ans.(i)

from graph @ (2) ¥ : vy = 0 atx = 2m
i.e., when the particle is at maximum height, its displacement along horizontal x =2 m
JAT ST BT STaaH Hdls W B, SHHT AfaS & ey faRemmd x=2m

X=uxxt = 2=ux><1
2

= ux=4m/s ....Ans (ii)

9w Two cars A and B are racing along straight line. Car A is leading, such that their relative velocity is
directly proportional to the distance between the two cars. When the lead of car A is /1 = 10 m, its

running 10 m/s faster than car B. Determine the time car A will take to increase its lead to /2 = 20 m
from car B.

3 PR 39 TRE A IR W 5 6 A, BH M E TN IH F 41 BT AU 97 QA1 B 9 DI G D
FAGUH B 96 BR A /1 =10m 3 & O I8 BH 10 m/s SATET IS 9 &1 8 AN SR A RT foram
FHY T BN S I8 B /2= 20 m AW &

X\—Xg
k— »
=P =
00
X, ——
| Xa »|

Sol.  Asgiven ST f&ar T &
(Va—VB) o Xa—Xs
(Va—VB) = K(xa—xs)
when 5@ xa—xs = 10 We have 89R 99 & Va-Vs = 10
We get &9 T &d 8
10=K10 = K=1
= Va-VB = (Xa—XB)......... (1)
Now Let 319 HTH1

XA=XB =Y tevvrnienenenn (2)
On differentiating with respect to ‘t’ on both side.
SR YD AU ADHAT B W

Xy Me Yy ye= W 3)
dt dt dt dt

Using (1), (2), (3) T &R TR
We get 89 UT< &xd &
dy

at =y Here y represents sepration between two cars
T8l y & BRI BA O USRid w7

20 t

jd—y =[dt = [log,y], =t

10 y 0

t = (loge2) sec Required Answer.
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10. = A composite slab consisting of different media is placed infront of a concave mirror of radius of

Sol.

1M1=

curvature 150 cm. The whole arrangement is placed in water. An object O is placed at a distance 20 cm
from the slab. The R.I. of different media are given in the diagram. Find the position of the final image
formed by the system.

== weEi | 9 UE Ugn, 150 cm Il R & saad U & 9H I ©§ | IRl e od |
G Wl 2| Uh I/ O ufgsdt 9 20 om & R @1 W1 B | o | fafe wremdil & emadie 9 W
2| frer g T sifvam ofafe @ Rafd g &=

n=4/3p=15 |u=10 | R=15 _ 4

O
Ocm

45cm 24cm 54cm
10cm
[Ans. On the object itself ]

ROC =150cm

1 2 SB

R
n=4/3|p=3/2| p=1 |p=3/2|p=4/3

\\\

L

«—
20cm

45cm 24cm 54cm€

=)
(@]
XE
& i

4
Apparent shift in the object O dut to three slabes S,,S, and S, with respect to the medium of p = 5 is given by :

o 1 1 1
Shift = 45 1—i—2 +24 1—I +54 1—l—2
4/3 4/3 4/3

shift= 45 [1-2 424 [1-2) 454 [1-8]
9 3 9

Shift=5+(-8)+6=3cm
: U... = 150 cm and ROC = 150 cm.
Hence image will be formed on the object itself.

Four particles are moving with different velocities in front of stationary plane mirror (lying in y-z plane).
Att =0, velocity of Ais v, = i, velocity of B is Vg = —i+3j , velocity of C is Vg = 5i+6] , velocity of D

is vy = 3?—]. Acceleration of particle A is a, = 27+] and acceleration of particle C is a. = 2t]. The
particle B and D move with uniform velocity (Assume no collision to take place till t = 2 seconds). All
quantities are in S.1. Units. Relative velocity of image of object A with respect to object A is denoted by

V.. a- Velocity of images relative to corresponding objects are given in column I and their values are

given in column II at t = 2 second. Match column I with corresponding values in column II and indicate
your answer by darkening appropriate bubbles in the 4 x 4 matrix given in OMR.
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Ans.
Sol.

Rer 9xad TUT & AHE IR T A= 37 4 1T R B & @0 yzdd H 8) 1 t=0 97T R A HT 97

Vo= 1,BBIAT Vy=— i+3 | ,CH AT V,=5 i+6 | ,D®HI T v, =3 i— | ¥ BT A @RVl

4,=2 i+] AR P CHI @RV 3,=2 t | 8| BT BT Do a7 fgad ¥ (@8 A 6 t =2 o db
YU § IS TR T8 B B) | W (awg) A D A, A B ufafdw @ @ 9V, , §RT q¥in S

2 |l JIRET S.I. 93 # & | agell & G e & anfee 90 ww-1H Ry g 2 den S9a A
-1l Ht=2¥o W AT M 8 A WH-1 $ T WH-11 BT A SIS qA S8 IR 4 x 4 Jfga™

d OMR ¥ SUga Mal Pl TERT B g ST |

JaAA YT
Plans mirror
OA (
0 Br
y /
oeC ;
4
/
/
X /
Column 1 Column 11
RSl | I 11
(A) Vy o (p) 27
(B) Ve.s (a) -
(C) Ve ¢ (r) —12i +4]j
(D) Vo5 (s) —10i

(A)s, B)p, (C)s, (D)q
V,=i+a t=i+(2 i+]) (2)=5 i+2 |

V, =-5i+2]
Va a =V, -V, =—10i
Vg = (=i +3]), Vg =i+3] SO Vg 5 =2
For particle C (#9 C & famm)
dv,
:>Vy—6=t2 :>Vy=6+4=10

dt
v i+10 ] Vo=- 5 i+10 js0 Vg ¢=-10 i
i-7, i

5
v :3 _—3 ’i\—’j, \7D’,D=_6 |
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\_PHYSICS /

Resonance”
Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2020

DPP

Course : VIJAY (01JR to 03JR)

DAILY PRACTICE PROBLEMS

NO. A13 TO A14

DPP No. : A14 (JEE-Main)

Total Marks : 63
Single choice Objective ('-1' negative marking) Q.1 to Q.21

Max. Time : 42 min.
(3 marks 2 min.) [63, 42]

ANSWER KEY OF DPP NO.: A14

1. D) 2 C) 3. (D) 4. (C) 5. (D)
8. (A) 9. ® 10. ®) M. (B) 12. (D)
5. (C) 16. (C) 17. (A) 18. (D) 19. (B)

6. C) T (D)
13. (A) 14. (D)
2. (C) 21. (D)

1. A lift starts from rest. Its acceleration is plotted against time in the following graph. When it comes to

rest its height above its starting point is:

Teh forde favmmERen ¥ R Bl 8| SHGI ©@N0 99T U <1 9l ™71 8| o9 I8 favmEmaen § o

Sl @ 99 39! S aTs URMAE 95 4 8 —

a(m/s?)
40—
: 8 1|2
1
0 4 | , Hs)
-4 | I—
(A)20m (B) 64 m (C)32m

Sol. Att=4sec, V=0+(4)(4) =16 m/sec.
Att= 8 sec, V=16 m/sec.
Att=12sec,V=16-4(12-8)=0
For 0 to 4 sec si=%at?="%(4)(4?=32m
For 4 to 8 sec $2=16(8—-4)=64m
For 8 to 12 sec s3=16(4)-%(4) (4)*°=32m
Sosi+s2+s3 =32+64+32=128m

gel: t=4sec®®, V=0+(4)(4) = 16 m/sec.
t=8sec I}, V=16 m/sec.
t=12sec X, V=16-4(12-8)=0

0¥ 4secd forg s1=Yat?="%(4) (42=32m
47 8secd forg 52=16(8—-4)=64m
8% 12 sec & forg s3=16 (4) — % (4) (4)>=32m

3afeTT s1+s2+s3 =32+64+32=128m

(D*) 128 m
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2. P is a point moving with constant speed 10 m/s such that its velocity vector always maintains an angle
60° with line OP as shown in figure (O is a fixed point in space). The initial distance between O and P is
100 m. After what time shall P reach O.
10 m/s @ 9 a1 & TH FHUT P 39 UBR A 8 5 sH®1 9 afewr 1@ OP & 1 dad 60° &l
BIVT FY IGAT 2| (GF 9 O U& 3¢ (fixed) 45 81) 09 P& #e7 URM™SH ¢ 100 m B | foa w99 &
g% P, O 9% Uge=n |

P
S 60
v=10m/s
(0]
(A) 10 sec. (B) 15 sec. (C*) 20 sec. (D) 20 sec
P
60
+
v=10m/s

Sol.(C) ©
Velocity of approach of P and O is

—d—X =vcos 60° =5m/s
dt

It can be seen that velocity of approach is always constant.
P reaches O after = % = 20 sec.
P

60
+*

v=10m/s
Sol. (0]
P 3R O & Uga &1 a1
_(31_): =vcos 60° =5m/s
IE W A1 GHdT & {6 ugem &1 9 |99 a2

P ,Oiﬁﬁlﬁqﬁﬂm%=%=203ec.

3. A particle is moving with constant speed V m/s along the circumference of a circle of radius R meters
as shown. A, B and C are three points on periphery of the circle and AABC is equilateral. The
magnitude of average velocity of particle, as it moves from A to C in clockwise sense, will be :

RATgER 6 $0 R = &) ga &) oReY R g 9 Vm/s 9§ 17 &R @1 &1 A, B3R C3d &t
Rl W FF a5 2 3k AABC SwaTg ol 2 o1 A9 C d% sfdomad faem # 7 a=a g3 @01 &

3rgd 99 b1 gRETT B |

33 Vv

. 3V3
O
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Sol.

4.

Sol.

The displacement of particle from A to C will be
9 AW Cdd HUT HI AR B |
Rx2cos30 = /3 R

Time taken in moving from A to C will be
9 A¥ Cas W ¥ foram T w9g 8rm |

A to C distance AR C & T &I T 47R
Y, TV Y,
RV V3R _3J3V
47‘ER 471;
3V

A point moves in a straight line under the retardation a v2 , where ‘a’ is a positive constant and v is
speed. If the initial speed is u , the distance covered in 't' seconds is :
TH FHU F89 av?, d T § (& Wd 3@ ¥ I wxal B, 9@ ‘@’ UE gD adie § | Al aRS

A UR At AFIS H T B TR B

(A)aut (B)log (aut) (C*)1 log(1+aut) (D)alog(aut)
a
retardation given by Higd f&ar Siram B
LA av?
dt
integrating between proper limits 3fard A1 & g THTHAT HRA W
v t
= —d—\21=ja dt or l=at+1
/ 5 v u
a at+ 1 = dx == dt
dx u 1+aut

integrating between proper limits
Sferd ARl & 9 FHMdAT BRI WX
j- u dt
o 1+aut

A particle is projected from the horizontal x-z plane, in vertical x-y plane where x-axis is horizontal and
positive y-axis vertically upwards. The graph of ‘y’ coordinate of the particle v/s time is as shown. The

range of the particle is J3 m . Thenthe speed of the projected particle is :

Th BV B &S x-z GHAA W, Fed x-y FHa H vefd fobar Sar 8 | SiEl x-31e1 &fdst ¥ &R eHreHsd y-
e el HW P AR 2| B b1 GHY ARy’ Feie b1 ure R T g B B WK /3 m B
T BT B VI ATA B

= [dx = s=1 n (1 + aut)
0 a

y
60°
! t
(A) V3 m/s (B) /44£ m/s (C) 2¢/5m/s (D*) V28 m/s

/\
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Sol. (D)
From graph 7T% ¥

uy = tan 60° = J3 m/s

2u,u

= oor 3 - 2xuo3
g

g
orux=5m/s

= Jul+u? = 28 mis

6. A particle is moving in x-y plane along curve y = % and ux = 4 — 2t. The displacement verses time

Range IR R=

graph of the particle would be (where all parameters are in S.I. units)
TH HI x-y dal H y=% TP W TAMUx = 4 — 2t B AJAR T HAT 81 AT U P [RIA-—FHT TH

BIT— (217::“1 Tt wiEer S s‘cms‘ # ?)
S

S
A
(C*) (D)
\?t t

Sol. = % implies that particle moving in a strength line passing through origin.

y= EH&THW%%W@%@@W%@%WW%

ux=4-2t = ax=—2and dA1 4x =4

X =45t + 1ax. t2

2
=4t + 1 (-2)xt?
2

X =4t —t?

S = VxX*+47

S= Xﬁ

2
S= ﬁ (4t - 2)
2

7. A particle starts from the origin at t = 0 and moves in the x-y plane with constant acceleration a which is

in the y direction. Its equation of motion is y = bx2. The x component of its velocity is :

e HUT fRH 4 I g A t=0 R x-y T 7 0 @=o1 a (y fazn #) & 97 g a=a1 g | s90 A B

THHROT y = bx2 8 | $9B I B x—GH 81T |

(A) variable uRad=efia (B) 2a (©) 2 (D) /i

b 2b 2b
Sol. y=bx?
2 2 2

L = Y s p [ by OX

dt dt dt dt dt

a=2bv2+0 - v= |2

2b
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8.»

Sol.

9. =

Sol.

A particle is projected from the inclined plane at angle 37° with the inclined plane in upward direction
with speed 10 m/s. The angle of inclined plane with horizontal is 53°. Then the maximum height
attained by the particle from the incline plane from the point of projection will be-

T HUT Pl A0 T A 37° BV I 8T Aaqdd b HW DI AR 10 m/s T 4§ FEAGER gaifta fosar e
210 dd P SRS S T FPbE 53° 2| gAY g A 9 T F P §RT UK Bl TS A S aTg
Bl —

370

53°
7
(A*) 3m (B)y4m (C)5m (D) zero I
(Easy) Maximum height from inclined plane is
(Easy) T It A 31fdHad Hars
u? (10 sin37°y
2 a, 29 cosb53°

H= =3m

A ship is moving westward with a speed of 10 km/h and a ship B , 100 km south of A is moving
northwards with same speed. The time after which the distance between them is shortest and the

shortest distance are:
TP STEl A, 10 km/h @1 o1 9§ 9fRFd &1 3R T $R 8T & d1 T el B, AH 0T 9 100 km g0

W R g A G4 =e W SR B IR A IR @ & | 98 GHY e gwEn & P "l @ g
B qe1 98 <A g9 B8R —

(A) 2h, 100 km (B*) 5h, 504/2 km (C)5¥2 h,50km (D) 1042 h, 5042 km
AN
A D
< & ——>E
100km /2,0 @\@\
¢ N
BI™, 7

minimum separation <g=aq g1 = AC = % =50v2 km

_BC _100/+/2 _

tmin ~, - = =
Vea 1042

5h

/\
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10.

Ans.
Sol.

1.

Sol.
12.

A man standing on a truck which moves with a constant horizontal acceleration a (= 10 m/s?) when

speed of the truck is 10 m/s. The man throws a ball with velocity 512 m/s with respect to truck. In the
direction shown in the diagram. Find the displacement of ball in meters in one second observed as
obsered by the man. (g = 10 m/s?)

UH AfFT ¢F R EIT 8| I8 ¢h aa it @R a (= 10 m/s?) A 10 $HRAT & 519 ¢ a1 a1l 10 m/s

2| afi o5 & A Te i 31 5V2 @ A wwdl & | R B § welfa | el gr1 ORE i @
Ifdd & el U Apve H favemu= sd 1| (g = 10 m/s?)

52 m/s
45°
10m/s
—_—
o
10m/s’
4
(A)20 m (B)10m (C)5m (D*) zero
(Zero)
5/2 m/s*
10m/s®
4—
102 m/s?
[2mis 10m/s?
w.r.t. man afdd & GmUeT
S=ut+ 1at2
2

=52 x 1+ %(-10&) £ = 0.

A frame of reference F2 moves with velocity ; with respect to another frame F1. When an object is
observed from both frames, its velocity is found to be \71 in F1and \72 in F2. Then, \72 is given by :
TF FIET a9 Fo o PIST 97 Fi® WIE v A § TR el 21 o9 T aeg @ Qi s a5 §
AT ST R, TEHT AT F1H v, 91 ol v, oI 21 € a9 v, Fe ger fRar s —

N

- > . - o - o NN Vv
(A) vi+v (B¥) vi—v (C) v-v, D) |v,-v| ——
[vil

Vo2 = Vo,1_;2,1 =V =VimV
An object moves in front of a fixed plane mirror. The velocity of the image of the object is

U a9 T ReR FHdd Ul & A Y &dl ¢ | o= & gfafds &1 971 —

(A) Equal in the magnitude and in the direction to that of the object.

(B) Equal in the magnitude and opposite in direction to that of the object.

(C) Equal in the magnitude and the direction will be either same or opposite to that of the object.

(D*) Equal in magnitude and makes any angle with that of the object depending on direction of motion
of the object.

/\
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Sol.

13.=

Hint :

14.»

(A) 7 & 971 & aRmToT iR fIen & 99M B |

(B) 7 & 91 & uR®oT & FHH ® iR fRem & fawdia B

(C)faw & 971 & uRHAMT & AW B IR fAem o1 @1 S9a (e @) aw= eFft o1 Swa (R &) o
BN |

(D*) fda & 97 & uRA™T & FHE & MR @) fRen I & | 01 &8 W B g9l ' o W @
T B feen W R e 7

When object moves normal to the mirror, image velocity will be opposite to it. When object moves
parallel to the mirror, image velocity will be in the same direction.

Tq IR SUU & A=aq A Al 8, UAE BT 9 §9G A B Od 9] FUUT P FARKR A FBRAT
2 a1 ufafes &1 a1 S w9 e # 8

In the figure shown. A particle ‘P’ moves with velocity 10 m/s towards the intersection point ‘O’ of the
plane mirror kept at right angle to each other. 11 and 12 are the images formed due to direct reflection
from m1 and mz respectively. In the position shown, the relative speed of 11 w.r. to 1> will be :

AR T& $U1 ‘P’ |1 e I8 99 S9UT & Ufressd g O @ TR% 10 m/s & 97 | 7IRT FR @
2| 11 9T T2 U7 mq T me A WY WRIGeT A 9497 BT &1 gffam 2| fowrs 18 Rafd & fow L& L&
Jroer arel T B

(A*) 20 m/s (B) 12 m/s () 1072 s (D) 16 m/s

1, % P

10m/s4 10m/s

10m/q

g I‘
The image will move as shown in the figure. It is very clear from the figure that the required answer is

20 m/s Ans.
gfafew o % g SrgaR i) w1 21 o 3§ IR SHR I8 WK © fb SR 20 m/s B |

A converging mirror forms real image of object AB on screen. Now a hole is made on mirror just in front
of point B, Select correct alternative :

T AR TUUT fa| AB @1 U W IRdfad wfafew 99 21 o/ gUor # g B @ die A U fos
far Srar | W8 Reew &1 999 ARG —

/\
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15.=

Sol.

16.

A) Image of point B will be absent on screen

B) Image of point B will be slightly below the previous position in screen.

C) Image of point B will be just above the previous position in screen.

D*) Image of point B will be at the same place where it was formed earlier
E) Two images of point B will be formed

A)us R fIg B &1 ufifdw srgufRer grm|

) Te R fag B &1 ufifdw ugal arell Rafd & g1 &1 == 9 |
C)us R g B &1 vfafew ugal arel Rafd 4 & SwR a7 |

D*) ud W g B &1 ufifd ¥99 WIH W & 997 Sl I8 U8 99 T o |

E)ud w g B & a1 ufifaw a7 |

o

(
(
(
(
(
(
(
(
(
(

Angle of incidence of the incident ray for which reflected ray intersect perpendiculaly the principal axis.

amufaa fwer & forg smuae @ivr &1 AF foe foy wafia fevo g1 s @1 aaq ufdwes o<l g,
B

A

\J’i
V} ~~~~C

(A) 0° (B) 30° (C*) 45° (D) 60°

A

In the figure i +i=90°
i =45°

An infinitely long rectangular strip is placed on principal axis of a concave mirror as shown in figure.
One end of the strip coincides with centre of curvature as shown. The height of rectangular strip is very
small in comparison to focal length of the mirror. Then the shape of image of strip formed by concave
mirror is

TP A W0 W AN JIATGR Ue! B faddl SUvT & & 38 W AR I ST 2 | 59 g B S
fIRT RETgER a1 &= 9§ F9RT 2 | TU0 & BIHd T8 B ol 9 MIATPR Tl B HaTs 9gd b
21 O Ifade TU gRT 99 UEr & Ul @ eepfa gl —

- i ?

F C
(A) Rectangle (B) Trapezium (C*) Triangle (D) Square
NEIRE] (B) FHeT= AgHS (C*) BrgeTeR (D) &t

/\
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Sol.

17.

18.

Sol.

Draw an incident ray along the top side of rectangular strip,which happens to be parallel to the principal
axis. After reflection this ray passes through focus. Hence image of all points (for e.g. O1, Oz, Os, ....... )
on top side of the strip lie on this reflected ray (at Iy, Iz, I3, ....... ) in between focus and centre of
curvature. Thus the image of this strip is a triangle as shown in figure

S99 IMIATDHR UfEHT & qad FWI T8 & Qe T Iufdd fARor 4= 31 & FArR IR g8 <U0T 4
THT B | Wadd & IR 501 Biea § SRl | o 9 f9gail (3rafd 01, O, O, ......) 51 f& dfgad &
ST Fag R g S99 ufafed (I, I, I, ... ) Rafid feer wR g den 3 ufafes amdr & 9 Bied &
He B of: ufgdt &1 ufafem REgar s g

§ 0,0, 0,
§ ¢ //////////////////ﬁ

PN

A driving mirror on a car is never concave because :
Fdl BR & fold B W Jadel UV T IYAIT &1 IR RMh

(A*) its field of view is too small

) the image would be inverted
C) the image would be virtual and therefore useless for the driver
D) only a plane mirror forms true images.

(B
5
(A*) 3P G2 &9 9§ HH Bl B |
(B) ufafew Seer B

(C) ufafarg amvreft B gafer) aretd & ford aRTeR &
(D) Riw wwaa gUvT |El yfafes g 2

A plane mirror is made of glass slab (n = 1.5) 2.5 cm thick and silvered on back. A point object is placed
5 cm in front of the unsilvered face of the mirror. The position of final image is :

2.5¢cm (n=1.5)AICE &I D B UfgdH A DI G B TRG UMl IR EAGAR Th FHAS U T
2 | fa=r diferer arelt |as & AFH 5 om g0 W TS Ay I 2 | 3ffaw ufafes @ Refa 2

(A) 12 cm from unsilured face (B) 14.6 cm from unsilvered face
C) 5.67 cm from unsilvered face D*) 8.33 cm from unsilvered face

( (
(A) o= aiferr & a8 9 12em A R (B) fa=m diferer o) @ag 9 14.6 cm & W
(C) fa=1 diferer @ ¥ag ¥ 5.67 cm T W (D) fo=m aiferer @) A8 9 8.33 cm 1 R

A

5cm

TTTTTTTITITITTITRITTITITITITIOT,

Cc

+—> F
2.5cm

Let I, I2 and Is be the image formed by :
AT Iy, L @21 s 91 g1 90 1) wfafaws &

(i) Refraction from ABC ABC a8 ¥ 319ad+ grRT
(i) Reflection from DEF and ~ DEF ¥dg 9 WRradd gRT
(iii) Again refraction from ABC §aRT ABC §d8 ¥ 310dda gRI
then @ Bl = 5n=7.5cm
Now 3fd EI1=7.5+25=10cm
Now 3fd Bl =10+ 2.5=12.5¢cm
12 5 12.5

Bls = ——=8.33cm.
n 1.
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19.»

20.

Sol.

21.=

Hint :

In the figure shown ﬂ is equal to:
sinr

frwm i B & S erav @

sinr

TN T T

7

2
(A) —H2_ (B*) Ko c) B h (D) none of these
Hs My M Ha

="

A bird is flying up at angle sin™' (3/5) with the horizontal. A fish in a pond looks at that bird. When it is
vertically above the fish. The angle at which the bird appears to fly (to the fish) is: [ Nwater = 4/3 ]
e fafedt &fs 9 sin' (3/5) & ST WR S$ W& 2| 99 IB Bl A9 P ASell & SEER IW BRN B

a1 wod Al @1 S § | 7odl @1 ffsan fha o1 ) Sl g3 e wei|
(A) sin"' (3/5) (B) sin' (4/5) (C*) 45° (D) sin~! (9/16)

Let y-axis be vertically upwards and x-axis be horizontal.
Ife y-3781 SR SR B TP AR x-3e7 &faet 2|

\Y ) V. (aredfas
Vy (app.) (@A) = y(rfa) ! 1 )
&G
Vx (app.) (3MHTAN) = Vx (real) (a<Ifa®)
V,(app 4.3

an ¢ = )=itan9 —x—=1
V. (app) 3 3 4

In the figure shown a slab of refractive index g is moved towards a stationary observer. A point ‘O’ is

observed by the observer with the help of paraxial rays through the slab. Both ‘O’ and observer lie in
air. The velocity with which the image will move is

ICERRECHIMECE GIK g UGG dTell T Ufeed! Uh ReRr etd @t 3R TIfd el 21 wa fag ‘O’ &

Y& gRT ufgdt 9 uiRa w9T=R faRoll (paraxial rays) §RT <@ oI 2 | =g 'O’ don Yets QM1 gar §
IuRerd B | 98 97 o ufafew 7fy oxar & —

4_._
Q
Obs.
(A) 2 m/s towards left  (B) % m/s towards left (C) 3 m/s towards left (D*) zero
(A) 2 m/s a1 AR (B) %m/s CIRIRCIN (C) 3 m/s SRfT 3R (D*) T

The final image formed by slab has a fixed separation from 'O’.

afgdr gR1 §91S T Sifaw ufifew 'O’ W va Ffdud & waar B
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\_PHYSICS /

Resonance®

Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2020

DPP

Course : VIJAY (01JR to 03JR)

DAILY PRACTICE PROBLEMS

NO. A15 TO AK

DPP No. : A15 (JEE-Main)

Total Marks : 64
Single choice Objective ('-1' negative marking) Q.1 to Q.16
One or more than one options correct type (‘—1’ negative marking) Q.17 to Q.20

Max. Time : 40 min.
(3 marks 2 min.) [48, 32]
(4 marks 2 min.) [16, 08]

ANSWER KEY OF DPP NO. : A15

1. (B) 2 (A) 3. (B) 4, (A) 5. (A) 6. (B) 7. (B)
8. (A) 9. (C) 10. (C) 1. (B) 12. (A) 13. (A) 14. (D)
15. (B) 16. (A) 17. (B) (D) 18. (C) 19. (B) (C) 20. (A) (B)
1. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s.
Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be:
UH FHU 90 d W SHWR P 3R 39 ISR y&fid fear Smar 2 & 97 &1 90 g &) IR °ged 10 m/s B |
ISESITHTA 2 sec TAT d Tal TR AMHAH SaTs 5 m g T9 W90 I B
(A) 10 m/s (B*) 102 m/s (C)5 /5 m/s (D) none of the above ST
% B A
Hint. (B)
Use the given data in the formulae for projection up the inclined plane.
Tq T R SR Bl AR T & fog g7 # Ry T Awel &1 ST H
2, A body travels 200 cm in the first two seconds and 220 cm in the next four seconds. What will be the
velocity at the end of 7 second from start?
TP a%] U & HHUS H 200 cm TAT 3T AR AFHTS H 220 cm T B A UR™ BN B 7 AHUS
eI HUT BT I FAT I ? [Ans. 10 cm s7']
(A*) 10 (B) 20 (C) 30 (D) none SWRIF # ¥ ®IS &l
Sol.  According to question, YZAER

Displacement in 2 s = 200 cm
Displacement in 6 s = 200 + 220 = 420 cm

2u+%xa><22=200

= 2u+2a =200 = u+a=100 ... 0]
6u+%xa><62=420

= 6u + 18a =420

= u+3a=70 (i)

Solving equation, (i) & (ii)
u=115cm/s, a=— 15 cm/s?
v=u+at=115-15%x7=115-105=10 cm/s.
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Sol.

Sol.

The mirror of length L moves horizontally as shown in the figure with a velocity v. The mirror is
illuminated by a point source of light ‘P’ placed on the ground. The rate at which the length of the light
spot on the ground increases is :

RAER L d9TE &1 T gUo1 99 v ¥ &fasl faen & 1fw= | gdv 1 99 R W fAgead Ea P Y
TSR a1 SITar B | 9 W USHIRIE H1T &1 o arg 7 gfg o = 8

|
l—L
FZWMMM_’L
|
|
P
| ]

wall

(A)v (B*) zero [ (C) 2v (D) 3v

d d
va= — (2vt)=2v; ve= — (2vt+2L)=2v
A Olt( ) B Olt( )

= VA= VB
length of AB will remain same.
AB & TIHTS T IR |

Two plane mirrors are inclined to each other at 90°. A ray of light is incident on one mirror and the
reflected light goes to the other mirror. The ray will undergo a total deviation of :

T FUAA SUUT UHh SR 9§ 90° P BV W W B | UH S IR0 UH qUUT WR Iufd BT B der
wRTEfid fhRoT SR SUUT R SR B | fHRT BT o fEes e

(A*) 180° (B) 90° (C) 45°

(D) cannot be found because angle of incidence is not given.

a8 PR G wifh AT divr T8 fear B |

§ =81+ 2= (180 — 2i) + (180 — 2i') = 360 — 2(i + ")
8 = 360° — 20
§ = 360° — 2(90°) = 180° .
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Sol.

Two rays are incident on a spherical concave mirror of radius R = 5 cm and rays are parallel to a line
AB which passes through the centre C. The rays are at perpendicular distances 3 cm and 4 cm from AB
respectively as shown. Find the distance between the points at which these rays intersect the line AB
after reflection -

F CH o+ drell Y@ AB & FH=R R =5 cm 3501 & Telly sadd 901 W ] favol amuferd & | AB
N = C ¥ Yordl ¢ 3 REgAR AB ¥ HWR: oW aq ¥ 3cm @4 cm R © | 89 gl & 7y
T A B R R A IR0 wRTads @ uwErq v AB W fRerd |

>

N

[}
3,
A\ 4 O‘
V)

2
CFi= —R R (w=3cm)
2cosi 2\/R2 h2
1
2
CF= — R (h2 = 4 cm)
2R —12
25

CF2—-CF1= —cm
24

In the figure shown a convex mirror of radius of curvature 20 cm is shown. An object O is placed in front
of this mirror. Its ray diagram is shown. How many mistakes are there in the ray diagram (AB is its
principal axis):

fm & 20 cm awar w1 aren SO@ TUO SRR T B | UP 9%g O TUUl & G W ORI B | ST
foreor o qeitan T 2| 39S fawor o # fRae ol (AB sH® T oET )R 7

9
A — 3
10cm 20cm
(A) 3 (B*) 2 (C) 1 (D) 0
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Sol.

B
X
\
> (correct)
\
P
© Normal
Error — 11 ﬁ)

7.». A ray of light falls on a transparent sphere as shown in figure. If the final ray emerges from the sphere
parallel to the horizontal diameter, then the refractive index of the sphere is (consider that sphere is
kept in air) :

RAER e g R aReRft e R Ao 21 At e | i eiftw R afte e & 'R
2, A1 Tl &1 acie § (Mol 31 9y 7 Rera #fg) -
/_\Hori.diameter /\?fﬁﬁ E3IK]
3
A) V2 B*) /3 C) = D) 2
(A) (B%) (C) N (D)
Sol.
B 600
C T 1
60° /0 Jc
In diagram angle of emergence = 60°
o & fata @11 = 60°
« BOC =60°
r+r=60° = r=30°
sin60°
= = = 3
Sin30° w=3
8. Find the displacement of the ray after it emerges from CD
foor BT CD A de & g fawemus g —
I
N
n=2\Nﬁ
A B
no i3 5
I =
C :}O\ D
n=2 I
(A*)2.5cm (B) 5cm (C)1cm (D) ?cm
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Sol.

Sol.

10.

by shell's law ¥l & 599 gRT2sin30° = /13 sinr

1= 13sinr
sinr= L tanr = L
V13’ J12
; tsin(i—r)
So, lateral displacement TTf¥d® favermus = R

_ [sin(i)cosr — cos(i)sinr]
cosr
= t[sini — cosi tanr]

1
= 10[sin 30 — cos 30 x
[ «/ﬁ]
—10/ 1B o5 em
2 2 23

A mango tree is at the bank of a river and one of the branch of tree extends over the river. A tortoise
lives in river. A mango falls just above the tortoise. The acceleration of the mango falling from tree
appearing to the tortoise is (Refractive index of water is 4/3 and the tortoise is stationary)

TP A P Us 7ol fHIR Red & T s U IR <] & HW 961 g3 © | b QM 4l H &l 2|
TP M PGY B 3P SR ARAT 2| s 4 ARA 8T I &1 @ROT $GY $I Tdhid el— (A1 BT e

4/3 8 T FgaT Rer )

3
(A)g (B) Tg
(C*) ‘;—g (D) None of these (STRITT § | ®Ig &)
5 — Xrel Xrel = MX
1

d2XreI _ dZ_X

a2 "ar
arel = UG

A ray R1 is incident on the plane surface of the glass slab (kept in air) of refractive index 2 at angle of
incident equal to the critical angle for this air glass system. The refracted ray Rz undergoes partial
reflection & refraction at the other surface. The angle between the reflected ray Rs and the refracted ray
R4 at that surface is:

THh B0 Ry, 2 S/Ugdsics arell T Ufgdl Pl GHdA Hdg W 8dl T b B piiad b B
RMEX HIUT W IR B0 & | fuaiid fdRol R SO |8 ¥ §B WER d $B IRIAAG B8Rl 2|
REfdd faor R 92 IR B0 Ry & A28 59 Adg TR I ©

(A) 45° (C*) 105° (D) 75°
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1.

Sol.

12,

Sol.

13.

In the figure ABC is the cross section of a right angled prism and BCDE is the cross section of a glass

slab. The value of O so that light incident normally on the face AB does not cross the face BC is
(given sin™ (3/5) = 37°)

fasr % ABC W& s &1 &5%e dam BCDE o9 ufg® &1 &=5%hd 21 0 &1 A+ s forg fawor
Hag AB TR Taq AT 81 IR 98 BC A IR 7 &) 9a | (far & sin™! (3/5) = 37°)

B E
Te]
[qV] ~
s R
g cf <
A C D
(A) 0 < 37° (B*) 0 < 37° (C) 0 < 53° (D) 0 < 53°
A=90-0
rr=A=90-0>0c
cosh > sinfc = 6/5_4 = 9<COS‘1i =37°.
3/2 5 5

The observer 'O' sees the distance AB as infinitely large. If refractive index of liquid is u1 and that of

glass is p2, then Hijg
Mo
&1 '0', T8 AB &1 o @l Sl § | AR BT JUASID i AT BE BT SUIAAD 2, & q9 L &
Ko
<5 =]
o) o[\
(A*) 2 (B) 1/2 (C) 4 (D) None of these 7% ¥ &I

T8
Using formula of spherical surface taking 'B' as object

el |8 &1 g3 ST § a9 W T6fd B B va 79 @ wifa foram mm 2

B B - Bh (R being the radius of the curved surface)
© (-2 R) - R
Ho W KWy (R agr dag @ a1 )
© (-2 R) - R
Ha

A diverging lens of focal length —10 cm is moving towards right with a velocity 5 m/s.An object ,placed on
Principal axis is moving towards left with a velocity 3 m/s. The veocity of image at the instant when the
lateral magification produced is 1/2 is : (All velocities are with respect to ground)

(A*) 3 m/s towards right (B) 3 m/s towards left (C) 7 m/s towards right (D) 7 m/s towards left

~10 cm BTHE X HT TH AR o 5 m/s & I § 1Y 3R TR &R 2T & | I 318 R &I Th 9% 3
m/s & I | 90 MR T FR W& 7 S v ufifd B 9 59 S ured emad| 1/2 ®, g (9 99
eRTAA & WTUeT B)

(A*) 3 m/s TIT 3R (B) 3 m/s Y 3R (C) 7 m/s ST 3R (D) 7 m/s 97T 3R
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14,

Sol.

15.

Sol.

16.=

=—.— (where i—\tl denotes image speed w.r.t. lens and (ji_LtJ denotes object speed w.r.t. lens)

dt  u? dt
-me. =T g2
dt 4

Therefore image speed w.r.t. lens is 2 m/s towards left.
Therefore image speed w.r.t. ground is 3 m/s towards right.

%:é.z—? (Gi%’“TZ—\t'ﬁﬂ?ﬂﬁﬂﬁ@ﬂ%ﬁ%ﬁ%@?i—?ﬁﬂ%ﬁﬁaaﬂaﬁmaﬁ
u

=
m2. d—u=l.8 =2
dt 4

gafoy o & g gfdfds= &1 97 2 m/s I TRB 2 |
Safor) eRTddl & |vel gfafas &1 97 3 m/s SR dR% 2 |

, then the deviation

[SLRINN

A thin prism of glass is placed in air and water respectively. If ng = g and nw =
produced by the prism for a small angle of incidence when placed in air and water separately is :
wﬁammﬁmm:mamﬁmw%|aﬁng=gHan=%,%,aﬁmzarr§a‘m

STl ® g4 R fISH gRT 31 3Mud= 1o & forv S~ fa=ge= &1 919 31T —

(A)9:8 (B)4:3 (C)3:4 (D*) 4 : 1
Oa = 3_1 xA:A
2 2
sw=[212 1|a=2
4/3 8
8air =i
o 1’

The focal length of the objective and eyepiece of a microscope are 2 cm and 5 cm respectively. Object
is placed at 3 cm from objective then find the magnification and lenth of the tube for normal adjustment.

T Gereell & AfMgead o a1 AT AT B WIed R HAE: 2 om TAT5 cm B | I BT ANGEID
J 3 cm W W I 2 | T9 AR G B Y mads vd Toft &) o8 Si1d BTy |

(A) 10, 7 cm (B*) 10, 11 cm (C) 10, 7 cm (D) 12, 55/6 cm

Given f&am ga7 8 fo=2cm, fe=5cm

U=-3,Vo=6cCcm mo=-2

for normal adjustment AT AT & forg

Ue = -5 cm, Ve = infinity 319 Me =5

The xz plane separates two media A and B with refractive indices w1 & U2 respectively. A ray of light

travels from A to B. Its directions in the two media are given by the unit vectors, T, = ai + b] &

= o+ Bj respectively where i & ] are unit vectors in the x & y directions. Then:
qHl A9 B & uad=id A Wi d e B, P xz do AT HAl 8, TP BT A B H Ihl 2|

T Remel B A e § mEer fre geE Gl gRT e A o ¥ Lo=ai+bj ek
L=oi+B] o=l i o], xaRyRemed ¥ g afeer ¥ o
(A*) pa = peo (B) pio = poa (C) b = p2f (D) w1 = pab
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17.=

Sol.

18.

Sol.

A particle is projected vertically upwards in vacuum with a speed u.
(A) When it rises to half its maximum height, its speed becomes u/2.

(B*) When it rises to half its maximum height, its speed becomes U/\/E.

(C) The time taken to rise to half its maximum height is half the time taken to reach its maximum height.
(D*) The time taken to rise to three-fourth of its maximum height is half the time taken to reach its
maximum height.

TP B P Ul 9 fFafd § Swler SuR B IR yafd fHar s g |
(A) 519 T8 JIHaH FaTE & Y W U 8, A SHD a1l u/2 Bl 7 |

(B*) 5 T8 SRiwTH SarE & o1 W udEn &, o vaa A U/N2 B ¥

(C) if¥aH a1 & oMY IF yga H o 11 a9y, Ifdas Hars ad ugad H fod T 99 &1 e
BT 2

(D*) If¥HaH SaE & - IF Uga ¥ o T 99y Ifead $aTs 9@ Ugdd d fofl W 99
BT AT BT B |

At maximum height, velocity =0 (f@aw Sa1E W, I = 0)

2

H=1 &
29
At height ($a1E) h = H/2
V2 = u? — 2gh
u2
VZ=u?-2g. —
49
2
ve= 4 =Y
2 V2

Time taken to rise to maximum height

Ffpaq SaATS dPb Sod d foran a1 a9y

T:E
g

for heighth =1 (aré h:% & for) t= (U—L;/ﬁ) _ (ﬁ\/—g;) u

2
. . 3 . H
Time taken to rise to ZH =T —time taken to fall down by y

%Hwﬁs‘waﬁﬁmww=T—;@ﬁlﬁﬁmrww

=T _I = I
2 2

A projectile is thrown with a velocity of 20 m/s at an angle of 60° with the horizontal. After how much
time the velocity vector will make an angle of 45° with the horizontal (take g = 10 m/s?)):
TH BT At | 60° D HIvT W 20 m/s B I A BHl oAl B | fhas a9y 919 9 Ay afow & |
45° %1 HIvT IR | (g = 10 m/s?):
(A) /3 sec (B) 1//3 sec (C*) (/3 +1)sec (D*) (V3 —1)sec
For 6 = 45°
Vx = Vy
Vx =20 cos 60° = 10 m/s

For Vy
10 = 20 sin 60° - 10. t

t=(\/§—1)sec.
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19.

Sol.

20.

A ball is projected horizontally from top of a 80 m deep well with velocity 10 m/s. Then particle will fall
on the bottom at a distance of (all the collisions with the wall are elastic)

TP g 80m e H{Y H SW A 10 m/s & 97 4 &foat fen # vafda @ omch g1 9 B¢ & aa | fa
T R RN (HT @ TARi 4§ 75 3 I IR T ©) ¢

) O—> 10m/s
80m
v A B
& 7m N
(A) 5m from A (B*) 5m from B (C*)2m from A (D) 2 m from B
(A)AS 5m (B*)B¥ 5m (C*)A¥ 2m (D)B¥ 2m

Total time taken by the ball to reach at bottom

Jd W YgeH & fog g gR1 foram T o w9

2H f 2x80
= [— = =4 sec.
g 10

Let time taken in one collision is t
A U <dpx | t G foran S 2 |
Then Tad tx10=7

t=.7 sec.

= 5? (5th collisions from wall B)

SN

No. of collisions =

Horizontal distance travelled in between 2 successive collisions = 7 m
.. Horizontal distance travelled in 5/7 part of collisions =g X 7=5m

Distance from A is 2 m. Ans.

TFPR B T =i7 =5g (541 g} B SR gRI)

aﬁwa&mﬁﬁaﬁmaﬁnﬁ%ﬁmaﬁ=7m
o TFPR D 5/7 9 H maﬁnﬁéﬁmq&? X 7=5m
AJ X 2m. 2| Ans.

A particle moves with an initial velocity vo and retardation Bv, where v is its velocity at any time t (B is a
positive constant).

o HUT URMAE 97 vo Tl g By A TN 2| TRl v, t 999 W ST 97 & (B TP 99T s i
2)-

(A*) the particle will cover a total distance of vo/3

B GRT T B Hol T volp

(B*) the particle will continue to move for a very long time

HUT 980 o I TP A BT

(C) the particle will stop shortly

HUT 950 Sleal ©Pb SR |

(D) the velocity of particle will become vo/2 after time 1/p.

1/B AT & 91 BT BT A7 vo/2 BT ST |
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dv

Sol. (i) Vo- =— BV iy a=-BV
dx
dv
dv = — Bdx —=_pV
p pm p
0 X v t
jdv =—B [dx jd—"=—5jdt
Vo 0 Vo v 0
\
—vo=—Bx n [—}—Bt
VO
x= Yo V = Voe ™
p
=V—§t at t—>o0oV=0.
e

A & B are correct answer
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020 D F F

DAILY PRACTICE PROBLEMS
Course : VIJAY (01JR to 03JR)

NO. A15 TO A16

DPP No. : A16 (JEE-Advanced)

Total Marks : 38 Max. Time : 27 min.
One or more than one options correct type (‘~1’ negative marking) Q.1 to Q.2 (4 marks 2 min.) [08, 04]
Comprehension ('-1' negative marking) Q.3 to Q.8 (3 marks 2 min.) [18, 12]
Subjective Questions ('-1' negative marking) Q.9 (4 marks 5 min.) [04, 05]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : A16

1. (A) (B) 2. (B) (C) (D) 3. (B) 4, (D) 5. (A) 6. (C)
7. (A) 8. (A) 9. 24 units. 10. (A)p,s;(B)qg; (C)r,s; (D)q
1. A person initially at rests throws a ball upward with speed 10m/s at angle 37° with horizontal. He tries to

catch the ball for this he accelerates just after he throws the ball, with constant acceleration 'a’ for 1 sec
and then continues to run at a constant speed and catches the ball exactly at the same height he
throws the ball. Choose the correct option(s) (Use g = 10 m/s?)

Ue Afdd UR™ § favmEaRen § 2, 98 U 9ig 8w ¥ 37° I W HW B 3R 10 m/s & a1l H Hpdl
21 98 T B gbed B HIRME wRar B, s fof 98 B @ R 918 g @R 'a' @ 1sec & forg
SredT & Td a9 fd a9 AR Srsdl 8 U9 g Bl Dby B GHM $als W g Bl Uhs odl B |
I8 fAweu/fAeed &1 g9 HIRTT| (g = 10 m/s? oid)

A*) Acceleration (a) of person is approx 13.7 m/s?
B*) Constant speed (V) of person is approx 13.7 m/s

(
(
(C) Acceleration (a) of person is 15.2 m/s?
(D) Speed (V) of person is 23 m/s

(

A*) fdd BT @R (@) T 13.7 m/s? R |
(B*) aafad & fad aret (V) T 13.7 mis B |
(C) afdd &1 @RV (@) M 15.2 m/s2® |

(D) afad & faa o (V) @ 23 m/s B |
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Sol.

10 m/s

(o]
37 S a v

€<—— t=1sec —)IH
0.2 sec

_ 2(10)sin37°

Time of flight 3§€J4 ®Td (T) = ——— = 1.2 sec.

10
_10%sin2(37°)

=96m
10

%a(1)2 +v(0.2)= 9.6

05a+0.2v=96
Also T
V=u+at
V=0+a(1)=a
From (i) and (ii) ; (i) @ (i) 9 ;

V=a=% = 13.7
7

A light ray passes through a prism with an apex angle 30° as shown in figure. Incident medium is air.
Critical angle for air prism interface is 42°. As angle 'i' increases from zero to 90° in anti clock wise
sense, angle of emergence changes. Which of following options is/are correct, when i = 90°.

[Given sin 42° = 0.670 ; sin 12° = 0.21 ; sin 18° = 0.313

30° s @IvT & TH oA W a g fawer fRErgaR amufad g 8 | omuae wemw arg 21 fow &
IRIYS & fIg arg 7 wifad BT 42° B | SIS MU HIoT i arwrad faem 3§ 3 | 90° 9@ dgr
ST 2, a1 et @ror oRafda grar 21 1 § @ sewn/aw fadwen w8 B, o9 i = 90° B | [T g @

sin 42° = 0.670 ; sin 12° =0.21 ; sin 18° = 0.313]
A

»

C
A) Emergent ray will bent towards base of prism.
B*) Emergent ray will bent away from base of prism.

C*) Deviation produced by prism is 42° in clockwise sense

(
2
(D*) Angle of emergence will be 18°

(A) et fasor s & omeaR @t &R gt |

(B*) frfa fawor fisq & oMaR & g% & &R el |
(C*) s gRT S~ fawre 42° gfdomad fdem & & |
(D*) faRTd ®IoT 18° BT |
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Sol.

e
302
p)
I
O
i o
L Y
sinry sin42°

Using trigonometry @10l & STRIRT | @ rz = 42° —30° = 12°

sinr, _ 1 N sin12°

sine u sine

Now 319 = sin 42°

e=18°
& = (90° — 42°) — (—12 + 18°) = 42° clockwise &faoract

COMPREHENSION

A point object is placed on principal axis of a concave mirror ( of focal length 15 cm) at a distance
u = 61 cm from pole. A slab of thickness t = 3 cm and refractive index p = 1.5 is placed with two sides
perpendicular to principal axis, such that its nearest face is xo cm from pole. The final image of object is
to be considered after refraction by slab, reflection by mirror and final refraction by slab.

e g avg 31 srEaa g (Rrae! B a1 15 cm 8) & M & 3e] IR ¢d (pole) ¥ u =61 cm
B QN W @ G 2| TH ufEd fAEe A t = 3 cm ® T IUaddid p= 1.5 8, B A qF W
AR @1 ST 2| SOl QM1 g T e B oEaq 8 a7 g A SIS qrell Fag Bl g xo om
2| UBd Ufgd ¥ aadd, fR qUr § e, iR ufgdt 9 afad suadE & 9| 99 avg @ ufafiw @,
% o1 o1~ ufafew w2 |

f=15cm _ f=15cm

I}

E;

object

\\

Xo

\\
X

t=3cm| |u=1.5 t=3cm| [u=1.5

If xo = 30 cm, then the distance of final image from pole is
=T ufafd= @ ga & 0 8rf afe xo =30 cm
(A) 19 (B*) 21 (C)23 (D) 24

If the slab is shifted parallel to itself by 3 cm then the final image
afg afgd &1 = FFFaR & 3 om fIvenfia fear o a1 o< ufafes

A) shifts towards left B) shifts towards right
C) may shifts towards left or right D*) does not shift
A) IRt TR% favenfiq & | B) Trii aRw fazenfud = |

C) et a1 srff aRw fazenfiq & dahdr 2 | D*) fazenfaq =& g8rm |

~_~ o~~~
~_~ A~~~

If xo = 30 cm and the object is given velocity 18 m/s towards left then the speed of image at that instant
is

If& xo = 30 cm TAT IXF BT 18 m/s ¥ it TR I 71 T B 9 I &01 ufafd o A B |
(A*)2m/s (B) 6 m/s (C)9m/s (D) 162 m/s
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Sol.3to 5

The shift due to slab is t (‘I —1j =3 (‘I —%j = 1cm towards left. Hence the object appears to mirror
u .

at a distance 61 — 1 =60 cm.

From mirror formula l+1 = 1we getv =20 cm.
vV u

ufgdt & HROT AR t (1—1J=3(1—%j=1cmaﬁ‘ra'\ftﬁg‘rml&ﬁ:aﬁaﬁqﬁ,ﬁwﬁ 61-1=
n .

60 cm Ul Bl

o 7 1+1=%8Hq1ﬁ%v=200m.

v u

Hence the mirror forms the image at v = 20 cms towards right. The slab again causes a shift of 1cm
towards right. hence the final image is formed at a distance of 21 cm from pole.

Shifting of slab towards left does no cause any change to position of final image .

The slab only causes apparent shift, but does not cause any change to velocity of image. Hence the
velocity of image is only due to mirror. The object appears at a distance u= 60 cm from mirror and
mirror forms its image at v=20 cm. Hence the velocity of image is

2 2
= _[XJ x velocity of object= —[%} x18 = 2 m/s towards right
u

Jras YU JRIfI™ &1 v = 20 cms W TR TR% 9901 2 | fedt B | 1om &1 faRenmu <R iR a_ell 2 |
3rat: v ufifes ga 4 21 cm @) g W I |

gfgeT b1 R R® A" & sRor afsay ufafere & Reafd § o1$ aRad= =&t ear 21

fEd & HROT AR favE BT @ weg ufafeR & 97 # P uRad & B 2 | o wfafaw @1 a9

P YU B RO 8 | 9% u= 60 cm W IUUT F I W FAI B © qAT YT g9HT UfifdE v =20 cm
g1 B 31 ufafes &1 9w

=_[XJ x X B 9T = —[%} x18=2 m/s TR TR®

u

COMPREHENSION

6.=

A glass prism with a refracting angle of 60° has a refractive index 1.52 for red and 1.6 for violet light.
A parallel beam of white light is incident on one face at an angle of incidence, which gives minimum
deviation for red light. Find :

[Use: sin (50°) = 0.760; sin (31.6°) = 0.520 ; sin (28.4°) = 0.475; sin (56°) = 0.832 ; & = 22/7]

60° 3TUaTd PV ATl UH Hid B ISH BT T UHRT & forg 3ruacie 1.52 qm S+ UHTel & fog 1.6 2 |
AT YHT P Uh FAR GO T Herd U= ATIAT HIvT WR IMMuferd 811 8, S ol Udbre & forg =Ja
foaem <a1 8 | 9 NI

[Use: sin (50°) = 0.760; sin (31.6°) = 0.520 ; sin (28.4°) = 0.475; sin (56°) = 0.832 ; = 22/7]

The angle of incidence at the prism is :
s &1 MU BT B

(A) 30° (B) 40° (C*) 50° (D) 60°
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Sol.

Sol.

Sol.

Sol.

Minimum deviation condition forred isr=30° = (1) sini = (1.52) sin30°
i = 50°, or =(50°) 2-60° =40°
The angular width of the spectrum is :
RWFgH B O AT 8
(A*) 6° (B) 4.8° (C)9.6° (D) 12°
For violet light
(1) sin 50° = (1.6) sinr

. r=28.4°
r=31.6° (r+rr=A)
(1) sin e = (1.6) sin 31.6°
: e = 56°, = dv=i+e—A=50°+56°-60°
=46°
angular width = &y — 8r = 6°

The length of the spectrum if it is focussed on a screen by a lens of focal length 100 cm is :

Wagd o T8 I 39 100 cm BIHd X a7t o gRT U W BIbfad fHar S & |

10x 10x 5n 5n
A*) ——cm B) —m C) —cm D) —m
(A%) 3 (B) 3 (C) 3 (D) 3
. b 10%
if0 =100 x 6 x cm = ——cm
180 3

The position of a particle moving rectilinearly is given by x = t® — 3t — 10. Find the distance travelled by
the particle in the first 4 seconds starting from t = 0.

AR YT A PR Y BT BT RAfT x =3 - 32— 109 & SRl 21t =0F UR™ AT H_d 8¢ YA 4
AHUS § HU gRT OF DI T8 G T B |

X,

-14 -10 0
t =2 sec. t =0 sec. t =4 sec.

—
X1

x=1t-3t2-10

v=d—X = 3t? - 6t
dt

v =0; gives
t=0 & t=2sec.
Velocity will become zero at t = 2 sec., so particle will change direction after t = 2 sec.
t=2sec. W I Y & ST 8 3M: t = 2 sec. W HUT U1 M BT g 7 |
Att=0w
X(0sec) = — 10
At t=2sec. ®
X(2 sec) = 23— 3(2)2 -10
= 8-12-10= -14

At t=4sec. ®
X(4 sec) = 43 - 3(4)2— 10
=64-48-10=6

Distance travelled T g1 = x1 + X2 = |- 14 — (=10)| + |6 — (=14)| =4 + 20 =24
Ans. Distance Travelled = 24 units. T3 X1 = 24 units.
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10.=  Match the Column if deviation in the Column—lI is the magnitude of total deviation (between incident ray
and finally refracted or reflected ray) to lie between 0° and 180°. Here n represents refractive index of
medium.

Pl F1 fad Y I diam-Il § Rfees ga fees &1 aRaor § Sife smufdd e qen siaa:

afidd a1 wrafdd e feror & weg form T 81 I8 0° 921 180° & €1 & | U8 n AIEYH P AU D
BT Tl 2 |

Column-I Column-lI
medium |l

interface

medium | (p) deviation in the light ray is greater than 90°

medium Il

interface

medium | (q) deviation in the light ray is less than 90°

medium Il

interface

medium | (r) deviation in the light ray is equal to 90°

medium |

(s)Speed of finally reflected or refracted light is
same as speed of incident light.
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Dl

(p) g&Te faR0T &1 fager 90° & 1w B |

Q) 1T fhRoT &1 faaet= 90° | &HH BIT |

() ThTer fhvor &1 fa=re= 90° BT |

(s) 3rIa: WRmEfda Al uafidd udrer R & @
mufad yeTer fxor & a1l & FHE B

Ans. (A)p,s;(B)qg; (C)r,s;(D)q
Sol. C=sin" (LJ = 30°

2/1
for i=37% fay, TIR gof oiaRe wRmad= S0 3T, 8 = n—2(37°) = 104°
i =25, Refraction 3mgad= 5< g— C

i =45°, TIR goi A& WRT&add so 31 , & =n—2(%j =90°

By applying snells law for prism : v & fog e fram 9
i=90
ri =30
r =30
e=45
6=90+45-60=75°
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