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ANSWER - KEY 

  

 

 

 

 

1. Sol. (a)   

 Calorie is the unit of heat i.e., energy. 

 So dimensions of energy 22 -= TML  

2. Sol. (b) 
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3. Sol. (b)  

 Angular momentum = mvr  

 ][][][ 121 -- == TMLLMLT  

4. Sol. (c)  

 ][][][][][ 12122 --- =Ý=Ý= TMLhThTMLhvE  

5. Sol. (a) 

 By principle of dimensional homogenity []P
V

a
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 \ ][][][][][ 6212 LTMLVPa ³== --   = ][ 25 -TML  

6. Sol. (d) 

 By putting the dimensions of each quantity both the sides 

we get yx MTMT ][][][ 21 -- =  

 Now comparing the dimensions of quantities in both sides 

we get 12 and0 ==+ yyx  \ 
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1
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7. Sol. (b) 

 From the principle of homogenity ö
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x
 has dimensions of 

T. 

8. Sol. (a) 

 By substituting dimension of each quantity in R.H.S. of 

option (a) we get 
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 This option gives the dimension of velocity. 

9. Sol. (a) 

 Let zyxrST r´  

 by substituting the dimension of ][][ TT =  

 ][][],[][],[][ 32 -- === MLLrMTS r  

 and by comparing the power of both the sides 

 

 

 

 

 

 

 

 

 

 2/1,2/3,2/1 ==-= zyx  

 so 
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r
kTSrT

3
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r
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10. Sol. (c) 

 Let zyx hGCm´  

 By substituting the following dimensions :  

 ][][;][ 2311 --- == TLMGLTC  and ][][ 12 -= TMLh   

 Now comparing both sides we will get  

 2/1,2/1;2/1 +=-== zyx  

 So 2/12/12/1 hGcm -´  

11. Sol. (b) 

 ][][ 11 --=Ý
D

D
-= TML

z

v
AF hh  

 As ][],[],[ 122 -- =
D

D
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z

v
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12. Sol. (a) 

 ][ 122 --=ù
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13 Sol. (a) 

14. Sol. (c) 

 glT /2p=  glT /4 22 p=Ý  
2

24

T

l
g

p
=Ý  

 Here % error in l = %1.0100
100

1.0
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=³=³
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 and % error in T = %05.0100
1002

1.0
=³

³
 

 \ % error in g = % error in l + 2(% error in T) 

 05.021.0 ³+= = 0.2 % 

15. Sol. (b) 

 3

3

4
rV p=7  

 \ % error is volume %3³=  error in radius  

 13³= = 3% 

16. Sol. (b) 

 Here, )2.08.13( °=S m  

 and )3.00.4( °=t  sec  

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ans. A B B C A D B A A C B A A C B 

Q. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

Ans. B A D B B C A D D B, D  A C D A 

 

1. PHYSICAL WORLD AND MEASUREMENT   
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 Expressing it in percentage error, we have, 

 %4.18.13%100
8.13

2.0
8.13 °=³°=S  

 and %5.74%100
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0.4 °=³°=t  
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17. Sol. (a)  

 Since percentage increase in length = 2 % 

 Hence, percentage increase in area of square sheet  

 %22³=  = 4%  

18. Sol. (d)  

 dgba edcba /=  

 So maximum error in a is given by  
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19. Sol. (b) 

 Average value 
5

80.271.242.256.263.2 ++++
=  

 sec62.2=  

 Now  01.062.263.2|| 1 =-=DT  

 06.056.262.2|| 2 =-=DT  

 20.042.262.2|| 3 =-=DT  

 09.062.271.2|| 4 =-=DT  

 18.062.280.2|| 5 =-=DT  

 Mean absolute error  
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20. Sol. (b)  

 tRIH 2=  
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21. Sol. (c) 

 Quantity C has maximum power. So it brings maximum 

error in P.  

22. Sol. (a) 

 Percentage error in X gba cba ++=  

23. Sol. (d) 
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C
does not represent the dimension of frequency 

24. Sol. (d)  

 [n] = Number of particles crossing a unit area in unit time = 

][ 12 --TL  

 [][]== 12 nn number of particles per unit volume = [L
ï3
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 ][][ 12 xx = = positions 
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25. Sol. (b, d)  

 Length  ́G
x
c

y
h

z
  

 L= xTLM ][ 231 -- zy TMLLT ][][ 121 --  

 By comparing the power of M, L and T in both sides we get 

0=+- zx , 123 =++ zyx and 02 =--- zyx  

 By solving above three equations we get 
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1
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2

3
,

2

1
=-== zyx  

26. Sol. (a) 

 Let radius of gyration zyx Gchk ][][][][ ´  

 By substituting the dimension of ][][ Lk =  

 ][][],[][],[][ 231112 ---- === TLMGLTcTMLh  

 and by comparing the power of both sides  

 we can get 2/1,2/3,2/1 =-== zyx  

 So dimension of radius of gyration are 2/12/32/1 ][][][ Gch -  

27. Sol. (c) 
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28. Sol. (d) 

 7 Density, 
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29. Sol. (a)   
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1. Sol. (d)  

 22 )24(7|| +=B  625=  25=  

 Unit vector in the direction of A will be 
5

Ĕ4Ĕ3Ĕ ji
A

+
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2. Sol. (a) 

 Let the components of A  makes angles ba, and g with 

x, y and z axis respectively then gba ==  

 1coscoscos 222 =++ gba   

 Ý 1cos3 2 =a  Ý 
3

1
cos =a   

 
3
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A

AAAA zyx ====\ a  

3. Sol. (a) 

 kjiA Ĕ5Ĕ4Ĕ2 -+=
C

\ 45)5()4()2(|| 222 =-++=A  

 \ 
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4
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4. Sol. (a) 
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 \ It is a unit vector. 

5. Sol. (c) 

 RĔ ji
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+
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6. Sol. (d)  

 QQPPQP ĔĔ+=+
CC

 

7. Sol. (a)  

 kjtitr Ĕ7Ĕ4Ĕ3 22 ++=
C

 

 at 0=t , kr Ĕ71=
C

 

 at sec10=t , kjir Ĕ7Ĕ400Ĕ3002 ++=
C

, 

 jirrr Ĕ400Ĕ30012 +=-=D
CC

 

 

 

 

 

 

 

 

 

 

 mrrr 500)400()300(|||| 22
12 =+=-=D
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8. Sol. (b)  

 Resultant of vectors A  and B  

 jijiBAR Ĕ8Ĕ8Ĕ3Ĕ4 ++-=+=  ji Ĕ5Ĕ12 +=  
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9. Sol. (a) 

 
2516925169

)Ĕ5Ĕ4Ĕ3()Ĕ5Ĕ4Ĕ3(

|| ||

.
cos

++++

-+++
==

kjikji

BA

BA
q  

 0
50

25169
=

-+
=  

 Ý 0cos =q , \ ¯=90q  

10. Sol. (a) 

 For 17 N both the vector should be parallel i.e. angle 

between them should be zero. 

 For 7 N both the vectors should be antiparallel i.e. angle 

between them should be 180° 

 For 13 N both the vectors should be perpendicular to each 

other i.e. angle between them should be 90° 

11. Sol. (d)  

 From figure  

 jv Ĕ201 =  and iv Ĕ202 -=  

  

 )ĔĔ(2012 jivvv +-=-=D  

 220|| =Dv and direction  

 ¯== - 45)1(tan 1q  i.e. SïW 

12. Sol. (a) 

 jvmivmP ĔcosĔsin1 qq-=   

 and jvmivmP ĔcosĔsin2 qq +=  

O q 

ς v1 Dv 

v1 =20 m/s 

v2 =20 m/s 

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ans. D A A A C D A B A A D A B A C 

Q. 16 17 18 19 20 21 22 23 24 25 26 27 28 

Ans. D A B A B B A C B B A C B 

 

2. KINEMATICS (2. A VECTOR) 
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 So change in momentum  

 ,Ĕcos212 jvmPPP q=-=D qcos2|| vmP =D  

13. sol. (b)  

 qcos222 ABBAR ++=  

 By substituting, FBFA == ,  and FR=  we get  

 ¯=\= 120
2

1
cos qq  

14. Sol. (a)  

15. sol. (c)  

16. sol. (d)  

17. Sol. (a) 

 16=+BA  (given)    é(i) 

 ¯=
+

= 90tan
cos

sin
tan

q

q
a

BA

B
  

 \  0cos =+ qBA Ý 
B

A-
=qcos  é(ii) 

 qcos28 22 ABBA ++=   é(iii) 

 By solving eq. (i), (ii) and (iii) we get ,6NA=  NB 10=  

18. Sol. (b)  

                                    

 Ý 
q

q

cos

sin
90tan

QP

Q

+
=̄ Ý 0cos =+ qQP  

 
Q
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=qcos \ öö

÷

õ
ææ
ç

å-
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Q

P1cosq  

19. Sol. (a) 

 According to problem 1 and3 =-=+ QPQP  

 By solving we get 1 and2 == QP  

 \ 2=
Q

P
Ý QP 2=  

 

 

 

 

 

 

 

 

 

 

 

 

 

20. Sol. (b) 

 Let CAABA .).( =³  

 Here ABC ³=  Which is perpendicular to both vector  

 A  and B     \ 0. =CA  

21. Sol. (b)  

 Fr ³=t  

432

323

ĔĔĔ

-

=

kji

 

 [ ] [ ]ji Ĕ)43()32(Ĕ)33()42( ³-³+-³-³=  

 [ ]kĔ)22()33( ³--³+ kji Ĕ13Ĕ6Ĕ17 --=  

22. Sol. (a) 

 0. =QP \ 0322 =-- aa Ý 3=a  

23. Sol. (c) 

 Dot product of two perpendicular vector will be zero. 

24. Sol. (b)  

 Magnitude of unit vector = 1 

 Ý 1)8.0()5.0( 222 =++ c  

 By solving we get 11.0=c  

25. Sol. (b) 

 kjA Ĕ3Ĕ+=
C

, kjiB ĔĔ2Ĕ -+=
C

 

 BAC
CCC
³=

121

310

ĔĔĔ

-

=

kji

kji ĔĔ3Ĕ7 -+-=  

 Hence area = unitsqC 591949|| =++=
C

 

26. Sol. (a) 

 According to Lami's theorem 

 
gba sinsinsin

RQP
==   

27. Sol. (c) 

 gba sinsinsin 22 ++  gba 222 cos1cos1cos1 -+-+-=  

 )coscos(cos3 222 gba ++-= 213 =-=  

28. Sol. (b) 

 )12(222
net +=+=++= RRRRRRR  
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1. Sol. (b)   

 Horizontal distance covered by the wheel in half revolution 

= pR  

 

 So the displacement of the point which was initially in 

contact with a ground  

 = 
22

)2()( RR +p .4
2
+= pR  

2. Sol. (d)  

 Average speed =
taken time Total

travelled distance Total

21 tt

x

+
=                              

   = 

21

)5/3()5/2(

v

x

v

x

x

+ 12

21

32

5

vv

vv

+
=  

 

3. Sol.  (d)  

 633 += xt       Ý )63(3 -= tx   

 Ý 
2)63(3 -= tx  Ý 12123 2 +-= ttx   

 \ v = 126)12123( 2 -=+-= ttt
dt

d

dt

dx
   

 If velocity = 0 then, 0126 =-t  sect 2=Ý  

 Hence at t = 2, x = 3(2)
2
 ï 12 (2) + 12  

 = 0 metres. 

4. Sol.  (b)  

 
2btax +=  

 \ v = bt
dt

dx
20+=     At t = 3sec,   

 

 

 

 

 

 

 

 

 

 

 

 

 v = 332 ³³  = seccm /18  (As cmb 3= ) 

5. Sol. (b)  

 In this problem total distance is divided into two equal 

parts. So  

  

2

2

1

1

21

uu

u
dd

dd
av

+

+
= = 

21

2/2/

22

uu

dd

dd

+

+

      

  Ý    

21

11

2

uu

u

+

=av  = 
21

212

uu
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6. Sol. (c)  

 Given 
32 btatx -=   

 \ velocity 
232)( btat

dt

dx
v -==  and acceleration (a) =

.62 bta
dt

dv
-=  

 When acceleration = 0 Ý 062 =- bta  

 Ý 
b

a

b

a
t

36

2
== . 

7. Sol.  (c)  

 Given 
42 dtctbtay -++=   

 \ v = 
3420 dtctb

dt

dy
-++=   

 Putting ,0=t  vinitial = b  

 So initial velocity = b  

 Now, acceleration (a) 
21220 tdc

dt

dv
-+==  

 Putting t = 0, ainitial = 2c 

8. Sol. (a)  

 differentiating time with respect to distance  

ba += x
dx

dt
2  Ý 

ba +
==

xdt

dx
v

2

1
 

 So, acceleration (a) = 
dt

dx

dx

dv

dt

dv
.=   

t1 t2 

(2/5)x (3/5)x 

2R 

Pnew 

pR 
Pinitial 

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ans. B D D B B C C A B B A C C C A 

Q. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Ans. B A D A D C A A D A A C A A C 

Q. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

Ans. B C B C B A C A C A,B,D A,D B D C C 

Q. 46 47 48 49 

Ans. C D A C 

 

2. KINEMATICS (2. B MOTION IN 1-D) 
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 = 
32

2
2..2

)2(

2.
vvv

x

v

dx

dv
v aa

ba

a
-=-=

+

-
=  

9. Sol.  (b)  

 12 uuu
CCC
-=D   

255590cos2 22

21

2

2

2

1 =+=-+=D ouuuuu  

 

 25=Du  Average acceleration  

 2
m/s

2

1

10

25
==

D

D
=

t

u
 

 toward north-west (As clear from the figure). 

10. Sol. (b)  

 Given that tt 24 3 -=u  

 ñ= dtx u , Cttx +-= 24
,  

 at 00,0 =Ý== Cxt  

 When particle is 2m away from the origin   

 
242 tt -=  Ý  0224 =--tt    

 Ý 0)1()2( 22 =+- tt  Ý 2=t sec  

 ( ) 21224 23 -=-== ttt
td

d

td

d
a

u
  

 Ý  212 2 -= ta    for 2=t sec  

 Ý ( ) 2212
2
-³=a Ý 

2/22 sma=  

11. Sol. (a)   

 When distance time graph is a straight line with constant 

slope than motion is uniform.  

12. Sol.  (c)   

 In first instant you will apply qu tan=  and say, 

3

1
30tan == ou  m/s. 

 But it is wrong because formula qu tan=  is valid when 

angle is measured with time axis. 

 Here angle is taken from displacement axis. So angle from 

time axis
ooo 603090 =-= . 

 Now 360tan == ou  

13. Sol.  (c)  

 Average velocity = 
timeTotal

 ntdisplacemeTotal
  

          = 
( )( )( )

5

102020 -+-+
  

          = ï2 m/s 

14. Sol. (c) 

 In first half of motion the acceleration is uniform & velocity 

gradually decreases, so slope will be negative but for next 

half acceleration is positive.  So slope will be positive. 

Thus graph 'C' is correct. Not ignoring air resistance 

means upward motion  ill have acceleration (a + g) and the 

downward motion will have ).( ag-   

15. Sol. (a)  

 We know that the velocity of body is given by the slope of 

displacement ï time graph. So it is clear that initially slope 

of the graph is positive and after some time it becomes 

zero (corresponding to the peak of the graph) and then it 

will be negative. 

16. Sol. (b)  

 Distance covered in total 7 seconds = Area of trapezium 

 ABCD 10)62(
2

1
³+= = 40 m 

 Distance covered in last 2 second = area of triangle CDQ=

10102
2

1
=³³ m  

 So required fraction 
4

1

40

10
==  

17. Sol. (a)  

 Area of rectangle ABCO = 4 ³ 2 = 8 m 

 Area of rectangle CDEF = 2 × (ï 2) = ï 4 m 

 Area of rectangle FGHI = 2×2 = 4 m 

 Displacement = sum of area with their sign = 8 + (ï 4) + 4 

= 8 m 

 Distance = sum of area with out sign = 8 + 4 + 4 = 16 m 

18. Sol. (d)  

 In the positive region the velocity decreases linearly 

(during rise) and in negative region velocity increase 

linearly (during fall) and the direction is opposite to each 

other during rise and fall, hence fall is shown in the 

negative region. 

19. Sol. (a)  

 When ball is dropped from height d its velocity will be zero. 

 As ball comes downward h decreases and u increases 

just before the rebound from the earth 

 h = 0 and v = maximum and just after rebound velocity 

reduces to half and direction becomes opposite.  As soon 

as the height increases its velocity decreases and 

becomes zero at 
2

d
h= . 

 This interpretation is clearly shown by graph (a). 

1v
C
-  

sm /52 =u
C  

u
C
D  

9

0o sm /51 =u
C  
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20. Sol. (d)  

 Particle can not possess two velocities at a single instant 

so graph (d) is not possible. 

21. Sol. (c)  

 At a certain instant t slope of A is greater than B ( BA qq >

), so acceleration in A is greater than B 

22. Sol. (a)  

 

 

 

   

  

 Initially when ball falls from a height its velocity is zero and 

goes on increasing when it comes down. Just after 

rebound from the earth its velocity decreases in magnitude 

and its direction gets reversed. This process is repeated 

until ball comes to at rest. This interpretation is well 

explained in graph (a). 

23. Sol. (a)  

 Acceleration along OA 212 /1
10

010
sm

t

vv
=

-
=

-
=  

 Acceleration along OB 0
10

0
==    

  Acceleration along BC =
-

=
20

100
 ï 0.5 m/s

2
. 

24. Sol. (d) 

 asuv 222 -=  Ý asu 20 2 -=  

 Ý 
2

2

2
us

a

u
s ´Ý=  (As a = constant) 

 .241244
50

100
12

22

1

2

1

2 mss
u

u

s

s
=³==Ýö

÷

õ
æ
ç

å
=ö

ö
÷

õ
æ
æ
ç

å
=  

25. Sol. (a) 

 By using ( )12
2

-+= n
a

uSn , Distance travelled by body 

A in 5
th
 second = )152(

2
0 1 -³+

a
 

 Distance travelled by body B in 3
rd

 second is =

)132(
2

0 2 -³+
a

 

 According to problem : 

 )152(
2

0 1 -³+
a

= )132(
2

0 2 -³+
a

 

 Ý 
9

5
59

2

1
21 =Ý=

a

a
aa . 

26. Sol. (a) 

 Let initial )0( =t  velocity of particle = u  

 for first 5 sec of motion metres 105 = , so by using 

2

2

1
tauts +=  

 
2)5(

2

1
510 au+= Ý 452 =+ au       é. (i) 

 for first 8 sec of motion metres 208 =   

 
2)8(

2

1
820 au+=  Ý 582 =+ au          .... (ii) 

 By solving  (i) and (ii) 
2/

3

1
/

6

7
smasmu ==  

 Now distance travelled by particle in total 10 sec. 

( )210 10
2

1
10 aus +³=  

 By substituting the value of u  and a  we will get 

3.2810 =s m 

 So the distance in last 2 sec = s10 ï s8  

3.8203.28 =-= m. 

27. Sol. (c) 

 Since the body starts from rest. Therefore 0=u . 

2

25
)5(

2

1 2
1

a
aS ==  

 
2

100
)10(

2

1 2
21

a
aSS ==+  

 Ý 12
2

100
S

a
S -= =

2
75

a
 

 
2

225
)15(

2

1 2
321

a
aSSS ==++  

 Ý 123
2

225
SS

a
S --= = 

2

125a
 

 Thus Clearly 321
5

1

3

1
SSS == . 

28. Sol. (a) 

 As )12( -´ nSn , 

  
5

7

3

4 =
S

S . 

29. Sol. (a) 

 If ball is thrown with velocity u, then time of flight 
g

u
=  

velocity after :secöö
÷

õ
ææ
ç

å
-t

g

u
 

öö
÷

õ
ææ
ç

å
--= t

g

u
guv  = gt. So, 

distance in last 't' sec : =20 .)(2)( 2 hggt -  

 Ý .
2

1 2gth=  

30. Sol. (c) 

 Let both balls meet at point P after time t. 

V
e
lo

ci
ty
 

Time V
e
lo

ci
ty
 

Time 
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 The distance travelled by ball A   ( 2
1

2

1
) gth =  .....(i) 

 The distance travelled by ball B   2
2

2

1
)( gtuth -=  ...(ii) 

 By adding (i) and (ii) uthh =+ 21 = 400 (Given 

.40021 =+= hhh ) 

 sect 850/400 ==\  and  mhmh 80 ,320 21 ==  

31. Sol. (b) 

 Let at point A initial velocity of body is equal to zero 

 

 For path AB : ghv 202 +=    é (i) 

 For path AC : gxv 20)2( 2 += Ý  gxv 24 2 =    é (ii) 

 Solving (i) and (ii)  hx 4= . 

32. Sol. (c) 

 For first case of dropping .
2

1 2gth=  

 For second case of downward throwing 2
11

2

1
gtuth +-=

2

2

1
gt=  

 Ý )(
2

1 2
1

2
1 ttgut -=-    ......(i) 

 For third case of upward throwing 22
22

2

1

2

1
gtgtuth =+=  

 Ý )(
2

1 2
2

2
2 ttgut -=    .......(ii) 

 on solving these two equations : 
2
2

2

2
1

2

2

1

tt

tt

t

t

-

-
=-   

 Ý .21ttt =  

33. Sol. (b) 

 Let the interval be t then from question 

 For first drop 5)2(
2

1 2 =tg    .....(i) 

 For second drop 2

2

1
gtx =   .....(ii) 

 By solving (i) and (ii)
4

5
=x  and hence required height h

.75.3
4

5
5 m=-=  

34. Sol. (c) 

 As the balloon is going up we will take initial velocity of 

falling body ,/12 sm-= ,81mh=
2/10 smg +=  

 By applying 
2

2

1
gtuth += ; 

2)10(
2

1
1281 tt+-=  

 Ý 081125 2 =-- tt  

 Ý 
10

162014412 +°
=t  

10

176412°
= .sec4.5º  

35. Sol. (b) 

 For vertical downward motion we will consider initial 

velocity = ï u. 

 By applying ghuv 222 += , ghuu 2)()3( 22 +-=  

 Ý 
g

u
h

24
= . 

36. Sol. (a) 

 =x  ñ
2

1

t

t
dtv  =

ù
ù
ú

ø

é
é
ê

è
==ñ

3

0

23

0
2

22
t

dtt 9 m. 

37. Sol. (c) 

 ñ
2

1

v

v
dv = ñ

2

1

t

t
dta  =ñ

2

1

)(
t

t
dtbt

2

1

2

2

12

t

t

bt
vv

ö
ö

÷

õ

æ
æ

ç

å
=-Ý  

 Ý 
22

2

0

0

2

12

bt
v

bt
vv

t

+=
ö
ö

÷

õ

æ
æ

ç

å
+=  

 Ý 
3

0

2

0
6

1

2
bttvdt

bt
dtvS +=+= ññ . 

38. Sol. (a) If 1t and 22t  are the time taken by particle to 

cover first and second half distance respectively. 

 
63

2/
1

xx
t ==    é(i) 

 21 5.4 tx = and 22 5.7 tx =  

 So, 
2

5.75.4
2

2221

x
tt

x
xx =+Ý=+  

 
24

2

x
t =    é(ii)  

 Total time 
4126

2 21

xxx
ttt =+=+=  

 So, average speed secm /4= . 

39. Sol. (c) 

x 

A 

B 

C 

u = 0 

h 

v 

2v 

A 

h1 

h2 

B 

P 
400 m 
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 1

2

2
K

bt
vdtbtdvbt

dt

dv
+=Ý=Ý=  

 At 010,0 vKvvt =Ý==  

 We get 0
2

2

1
vbtv +=  

 Again 20

2

0
2

32

1

2

1
Ktv

bt
xvbt

dt

dx
++=Ý+=  

 At 00,0 2 =Ý== Kxt  

 \ tvbtx 0
3

6

1
+=   

40. Sol. (a,b,d) dt
v

dv
v

dt

dv
=

-
Ý-=

36
36  

 Integrating both sides, ññ =
-

dt
v

dv

36
 

 Ý 1
3

)36(log
Kt

ve +=
-

-
 

 Ý 23)36(log Ktve +-=-   é(i) 

 At 0,0 == vt \ 26log Ke =  

 Substituting  the value of 2K in equation (i) 

 6log3)36(log ee tv +-=-  

 Ý t
v

e 3
6

36
log -=ö

÷

õ
æ
ç

å -
  Ý 

6

363 v
e t -
=-  

 Ý tev 3636 -=-  Ý )1(63 3 tev --=   

 Ý )1(2 3 tev --=  

 \ smv /2trminal= (When ¤=t ) 

 Acceleration ( )[ ] tt ee
dt

d

dt

dv
a 33 612 -- =-==  

 Initial acceleration = 2/6 sm . 

41. Sol. (a,d) The body starts from rest at 0=x  and then 

 again comes to rest at 1=x . It means initially acceleration 

 is positive and then negative. 

 So we can conclude that a can not remains positive for all 

 t in the interval 10 ¢¢t  i.e. a must change sign during the 

 motion.   

42. Sol. (b) The area under acceleration time graph gives 

 change in velocity. As acceleration is zero at the end of 11 

 sec  

 i.e. =maxv Area of OABD  

 sm /551011
2

1
=³³=   

43. Sol. (d) Let the car accelerate at rate a for time 1t  then 

 maximum velocity attained, 110 ttv aa =+=  

 Now, the car decelerates at a rate b for time )( 1tt-  and 

 finally comes to rest. Then,   

 )(0 1ttv --= b Ý 110 ttt bba +-=   

 Ý tt
ba

b

+
=1  \ tv

ba

ab

+
=  

44. Sol. (c) If a stone is dropped from height h  

 then 2

2

1
tgh=    é(i) 

 If a stone is thrown upward with velocity u then 

 2
11

2

1
tgtuh +-=    é(ii) 

 If a stone is thrown downward with velocity u then 

 2
22

2

1
gtuth +=    é(iii) 

 From (i) (ii) and (iii) we get 

 22
11

2

1

2

1
tgtgut =+-    é(iv) 

 22
22

2

1

2

1
tgtgut =+    é(v) 

 Dividing (iv) and (v) we get 

 \

)(
2

1

)(
2

1

2
2

2

2
1

2

2

1

ttg

ttg

ut

ut

-

-

=
-

  

 or 
2
2

2

2
1

2

2

1

tt

tt

t

t

-

-
=-  

 By solving 21ttt =   

45. Sol. (c) Since direction of v is opposite to the direction of g 

 and h so from equation of motion   

 2

2

1
gtvth +-=  

 0222 =--Ý hvtgt  

 
g

ghvv
t

2

842 2 +°
=Ý   

 
ù
ù
ú

ø

é
é
ê

è
++=Ý

2

2
11

v

gh

g

v
t   

46. Sol. (c) 

 gtgttgtuth /2
2

1
01

2

1
1

2
11

2 =Ý+³=Ý+=  

Velocity after travelling 1m distance  

gvgvghuv 212)0(2 2222 =Ý³+=Ý+=  

For second 1 meter distance 

0222
2

1
21 2

2
2

2
22 =-+Ý+³= tggtgttg  

gg

ggg
t

22

2

8822
2

°-
=

+°-
=  
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Taking +ve sign gt /)22(2 -=  

  \
12

1

/)22(

/2

2

1

-
=

-
=

g

g

t

t
 and so on. 

47. Sol. (d) Interval of ball throw = 2 sec. 

 If we want that minimum three (more than two) ball 

remain in air then time of flight of first ball must be 

greater than 4 sec. 

 4>T sec 

 smusec
g

u
/6.194

2
>Ý>  

 for u =19.6.  First ball will just strike the ground (in sky) 

 Second ball will be at highest point (in sky) 

 Third ball will be at point of projection or at ground (not 

in sky)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

48. Sol. (a) The distance covered by the ball during the last t 

seconds of its upward motion = Distance covered by it 

in first t seconds of its downward motion  

From 2

2

1
tguth +=   

2

2

1
tgh=                 [As u = 0 for it downward motion] 

49. Sol. (c) 
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1. Sol. (c) 

 By comparing the coefficient of x in given equation with 

standard equation  

 
q

q
22

2

cos2
tan

u

gx
xy -=  3tan =q  ¯=\ 60q  

2. Sol. (b) 

 By comparing the coefficient of x
2
 in given equation with 

standard equation B 

 .
cos2

tan
22

2

q
q

u

gx
xy -=   

2

1

cos2 22
=

qu

g
     

  Substituting q= 60
o
 we get sec/102 mu= . 

3. Sol. (d) 

 Standard equation of projectile motion ù
ú

ø
é
ê

è
-=

R

x
xy 1tanq  

Given equation : 
4

5
16

2x
xy -= or ù

ú

ø
é
ê

è
-=

5/64
116

x
xy   

 By comparing above equations 
5

64
=R  =12.8 m. 

4. Sol. (c) 

 

 Body moves horizontally with constant initial velocity 3 m/s 

upto 4 seconds  

 \  mutx 1243 =³== and in perpendicular direction it 

moves under the effect of constant force with zero initial 

velocity upto 4 seconds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 \
2)(

2

1
tauty +=  

2

2

1
0 t

m

F
ö
÷

õ
æ
ç

å
+=  

24
2

4

2

1
ö
÷

õ
æ
ç

å
= m16=  

So its distance from O is given by 

 
2222 )16()12( +=+= yxd  \ md 20= . 

5. Sol. (c) 

 Displacement along X- axis : 

 2

2

1
tatux xx += m48)4(6

2

1 2 =³³=  

 Displacement along Y- axis : 

 mtatuy yy 64)4(8
2

1

2

1 22 =³³=+=   

 Total distance from the origin 

 myx 80)64()48( 2222 =+=+=  

6. Sol. (a) 

 From the formula of instantaneous velocity 

qsin2222 tgutguv -+=

ov 30sin1103021)10()30( 222 ³³³³-³+=  

sm /710=  

7. Sol. (b) 

 

 Horizontal velocity at point acos'' uO=  Horizontal 

velocity at point asin'' vP=  In projectile motion horizontal 

component of velocity remains constant throughout the 

motion. 

 \ aa cossin uv =  Ý acotuv=  

90o 

u 
v 

a 

O 

P v sina 
90o ς a 

u
 s

in
a

 

u cosa 

x 

O 

y 

E 

F 

u 

d 

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ans. C B D C C A B B D C B B B B C 

Q. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Ans. C C C A B C D C D A D D B A B 

Q. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

Ans. A B B C D C C C C C D A C C B 

Q. 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

Ans. B B D B A D D B B B C A A C C 

Q. 61 62 63 64 65 66 67 68 69 70 71 72 

Ans. D A C A D B D B C A B A 

 

2. KINEMATICS (2. C MOTION IN 2-D) 
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8. Sol. (b) 

 Let in 2 sec body reaches upto point A and after one more 

sec upto point B. 

 Total time of ascent for a body is given 3 sec i.e.  

  3
sin

==
g

u
t

q
 

 30310sin =³=\ qu     é..(i) 

 

 Horizontal component of velocity remains always constant 

  ¯= 30coscos vu q    é..(ii) 

 For vertical upward motion between point O and A 

2sin30sin ³-= guv o q  [ ]tguv -=Using  

 203030sin -=ov   [ ]30 sinAs =qu  

 ./20 smv=\  

 Substituting this value in equation (ii) 

 
ou 30cos20cos =q 310=  é..(iii)  

 From equation (i) and (iii) 320=u and ¯=60q  

9. Sol. (d) 

 At point N angle of projection of the body will be 45°. 

 

 Let velocity of projection at this point is v. If the body just 

manages to cross the well then 

wellofDiameterRange=  40
2sin2

=
g

v q
       

[ ]̄=45Asq  4002 =v  Ý smv /20=   

 But we have to calculate the velocity (u) of the body at 

point M. For motion along the inclined plane (from M to N) 

Final velocity (v) = 20 m/s, acceleration (a) = ï g sina = ï g 

sin 45
o
, distance of inclined plane (s) = 220 m 

220.
2

2)20( 22 g
u -=  

 [Using v
2
 = u

2
 + 2as] 4002022 +=u  Ý u ./220 sm=  

10.  Sol. (c) 

 Since horizontal component of velocity remain always 

constant therefore only vertical component of velocity 

changes. Initially vertical component qsinu  Finally it 

becomes zero. So change in velocity qsinu=  

11. Sol. (b) 

 
g

um
L

2

sincos 23 qq
= = 

)24(

3

g

mv
  [As q = 45

o
] 

12. Sol. (b) 

 As we know for complementary angles 
g

R
tt

2
21 =  

 \ Rtt ´21 . 

13. Sol. (b) 

 Let 1x and 2x are the horizontal distances travelled by 

particle A and B respectively in time t. 

 t
u

x ³̄= 30cos.
3

1         ....(i)  and      

tux o ³= 60cos2        .é(ii) 

 uttut
u

xx oo =³+³=+ 60cos30cos.
3

21  

 Ý utx =  uxt /=\ . 

14. Sol. (b) 

 When body projected with initial velocity u by making angle 

awith the horizontal. 

 

 Then after time t, (at point P) itôs direction is perpendicular to

u . 

 Magnitude of velocity at point P is given by .cotauv=  

(from sample problem no. 9)  

 For vertical motion : Initial velocity (at point O) asinu=   

 Final velocity (at point P) acosv-= aacoscotu-=  

Time of flight (from point O to P) = 

 Applying first equation of motion  

 tguv -= tguu -=- aaa sincoscot  

 \ 
g

uu
t

aaa coscotsin +
=  

  [ ]aa
a

22 cossin
sin

+=
g

u  
g

u acosec
= . 

90o 

u P 

a 
O 

v 

(90 ς a) 

v cosa u
 s

in
a

 

u cosa 

40 m 

 

45o 

M 

 

R 
N 

 

u 

 

v 

 

u 

O 

q 

B v 

A 
30

o
 

u cosq 
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15. Sol. (c) 

 Formula for calculation of time to reach the body on the 

ground from the tower of height óhô (If it is thrown vertically 

up with velocity u) is given by 
ù
ù
ú

ø

é
é
ê

è
++=

2

2
11

u

gh

g

u
t  So 

we can resolve the given velocity in vertical direction and 

can apply the above formula.  

 

 Initial vertical component of velocity 30sin50sin =qu

./25 sm=  

 \ 
ù
ù

ú

ø

é
é

ê

è ³³
++=

2)25(

708.92
11

8.9

25
t    

 = 6.33 sec.  

16. Sol. (c) 

 
g

u
R

q2sin2

= and 
g

u
T

qsin2
=  

 
2uR´\  and uT´  (If qand g are constant). 

 In the given condition to make range double, velocity must 

be increased upto 2 times that of previous value. So 

automatically time of flight will becomes 2 times.  

17. Sol. (c) 

 For first particles angle of projection from the horizontal is 

a. So
g

u
T

asin2
1 =  

 For second particle angle of projection from the vertical is 

a. it mean from the horizontal is ).90( a-  

 
g

u
T

)90(sin2
2

a-
=\

g

u acos2
= .  

 So ratio of time of flight atan
2

1 =
T

T
.  

18. Sol. (c) 

 
g

u
T

qsin2
=  

10

1110

1

2

2

1 =

+

==\
g

g
g

g

g

T

T
 

 Fractional decrease in time of flight 

 
11

1

1

21 =
-

=
T

TT
 Percentage decrease = 9%. 

19.  Sol. (a) 

 

 Simply we have to calculate the range of projectile 

 
g

u
R

q2sin2

=
10

)302sin()10( 2 ¯³
=  

 35=R meter66.8= .  

20. Sol. (b) 

 Because range  

 
g

ion)of project Angle(2sin)projectionof Velocity( 2³
=  

21. Sol. (c) 

 
g

u
R

2

max = = 100    (when ¯=45q )   

 \ 1000=u ./62.31 sm=  

22. Sol. (d) 

 Range´horizontal component of velocity. Graph 4 shows 

maximum range, so football possesses maximum 

horizontal velocity in this case. 

23. Sol. (c) 

 For maximum horizontal Range ¯=45q  

 From qcot4HR= = 4H  

 [As q = 45
o
, for maximum range.]  

 Speed of the particle will be minimum at the highest point 

of parabola. 

 So the co-ordinate of the highest point will be (R/2, R/4)  

24. Sol. (d) 

 We know 
g

uu
R

yx2
=

8.9

6.198.92 ³³
=  m2.39=  

Where =xu horizontal component of initial velocity, =yu

vertical component of initial velocity. 

25. Sol. (a) 

 We know qcot4HR=  

 qcot42 HH =     Ý 
2

1
cot =q ; 

5

2
sin =q ; 

5

1
cos =q  [ ]given 2 As HR=  

 
g

u qqcos.sin.2.
Range

2

=  
g

u
5

1
.

5

2
2 2

=  
g

u

5

4 2

=  

30o 

10 m 

u 

10 m 

30o 

u 

70 m 

u sin30o 
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26. Sol. (d) 

 m
g

u
R 100

2

max ==                          (when ¯=45q ) 

 1000101002 =³=\u  

 
g

u
H

2

2

max = .50
102

1000
metre=

³
=    (when ¯=90q ) 

27. Sol. (d) 

 When two stones are projected with same velocity then for 

complementary angles q and (90
o
 ïq)  Ratio of 

maximum heights :   

 q2

2

1 tan=
H

H
3

3
tan2 ==

p
Ý 

33

1
2

YH
H ==  

28. Sol. (b) 

 Time of flight for the ball thrown by Pankaj 
g

u
T 1

1

2
=   

 Time of flight for the ball thrown by Sudhir 

 

 
g

u
T

o )90sin(2 2
2

q-
=

g

u qcos2 2=  According to 

problem 

 21 TT =    Ý  
g

u

g

u qcos22 21 =   Ý qcos21 uu =  

 Height of the ball thrown by Pankaj 
g

u
H

2

2
1

1 =   

 Height of the ball thrown by Sudhir  

 
g

u
H

o

2

)90(sin22
2

2

q-
=

g

u

2

cos22
2 q

=   

 \ 
gu

gu

H

H

2/cos

2/

22
2

2
1

2

1

q
=  = 1 [As qcos21 uu = ] 

29. Sol. (a) 

 mR 400max =  [when ¯=45q ] 

 So, from the Relation qcot4HR=  

 Ý  ¯= 45cot4400 H  Ý .100mH =  

30. Sol. (b) 

 
3

1

60sin

30sin

sin

sin

2

2

2
2

1
2

2

1 ===
o

o

H

H

q

q
 

31. Sol. (a) 

 sec10
sin2

==
g

u
T

q
  Ý 50sin =qu  

 So, 
g

u
H

2

sin22 q
= m125

102

)50( 2

=
³

= . 

32. Sol. (b) 

 Projectile possess minimum kinetic energy at the highest 

point of the trajectory i.e. at a horizontal distance .2/R  

33. Sol. (b) 

 Kinetic energy at the highest point q2cos' KK =

oK 45cos2= 2/K= . 

34. Sol. (c) 

 Potential energy at the highest point is given by 

q22 sin
2

1
muPE=  

 For first ball ¯=90q   

 \ 
2

1
2

1
)( muPE =    

 For second ball ¯=-= 30)6090( ooq  from the 

horizontal 

 \ ¯= 30sin
2

1
)( 22
2 muPE   

 
2

8

1
mu=   

 \    
( )

1:4
)(
=

II

I

PE

PE
 

35. Sol. (d) 

 KE at highest point q2cos' KK =  

 q2cos10030=   

 Ý  
10

3
cos2 =q   

 Ý 
ö
ö

÷

õ

æ
æ

ç

å
= -

10

3
cos 1q . 

36. Sol. (c) 

 

 The path of the ball appears parabolic to a observer near 

the target because it is at rest. But to a Pilot the path 

appears straight line because the horizontal velocity of 

aeroplane and the ball are equal, so the relative horizontal 

displacement is zero. 

Y 

X 

m 

u1 

2m 

u2 

90o ς q 

q 
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37. Sol. (c) 

 

 By using equation of trajectory 
2

2

2u

gx
y =  

 for given condition 
2

2

2

)(

u

nbg
nh=   

2

22

gb

hu
n=\  

38. Sol. (c) 

 

 For first particle : ghuv 222 +=  Ý ghuv 22 +=  

 For second particle : 

 ( ) ghughuvvv yx 22 22222 +=+=+=   

 So the ratio of velocities will be 1 : 1. 

39. Sol. (c) 

 Formula for this condition is given by
2

22

gb

hu
n=  

 

  Ý secmseccmu
u

/2/200
2010

102
3 2

2

2

==Ý
³

³³
=  

40. Sol. (c) 

  

 

 
g

h
ux

2
³=

g

h
gh

2
2 ³=  

 \ hx 2=  

41. Sol. (d) 

 

 Time of descent 
g

h
t

2
=   

 
8.9

9.3962³
=   

 Ý sect 9=  and horizontal distance tuS ³=  

   9
18

5720
³ö
÷

õ
æ
ç

å ³
=S  m1800=  

42. Sol. (a) 

 Maximum range up the inclined plane 

)sin1(
)(

2

max
a+

=
g

u
R up  

 Maximum range down the inclined plane 

)sin1(
)(

2

max
a-

=
g

u
R down  and according to problem : 

)sin1(
3

)sin1(

22

aa +
³=

- g

u

g

u
  

 By solving a = 30
o
. 

43. Sol. (c) 

 Maximum range on horizontal plane km
g

u
R 6

2

==  

(given) Maximum range on a inclined plane 

)sin1(

2

max
a+

=
g

u
R   

 Putting a = 30
o
  

   .46
3

2

3

2

)30sin1(

22

max km
g

u

g

u
R

o
=³=

ö
ö

÷

õ

æ
æ

ç

å
=

+
=  

44. Sol. (c) 

 
min60

2 rad
handMinute

p
w = and  

 
min6024

2

24

2 rad

hr

Rad
Earth

³
==

pp
w  

 \ 1:24=
Earth

handMinute

w

w
 

u = 720 km/h 

s 

ghu 2=  

h 

x 

b 

h 

u 

where h = height of each step, b = width of 

step, u = horizontal velocity of projection, n 

= number of step. 

u 

h 

u 

v 

v 

vx 

vy 

u 

nb 

b 

nh 

h 
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45. Sol. (b) 

 

 Angular velocity of P about A  

 
a

v
A

2
=w   Angular velocity of P about C 

 
a

v
C =w  \ 2:1=

C

A

w

w
] 

46. Sol. (b) 

 

 ö
÷

õ
æ
ç

å
=D

2
sin2
q

vv  

 
ö
ö

÷

õ

æ
æ

ç

å
³=

2

180
sin52

o
o90sin52³= sm /10=  

47. Sol. (b) 

 

665

143

ĔĔĔ

-

-=³=

kJi

rv
CCC

w   

 kJiv Ĕ)2018(Ĕ)518()624( +-+--+-=
C

 

kJi Ĕ2Ĕ13Ĕ18 -+=  

48. Sol. (d) 

 Speed gain by body falling through a distance h is equal to 

ghv 2=  
2

2
r

g=     [As 
2

r
h=  given]   

 Ý grv=   Ý g
r

v
=

2

. 

49. Sol. (b) 

 Tension 
2

24

T

lm p
=  

 \ 
2Tl´  or lT´    

   [Tension and mass are constant] 

 Percentage change in Time period 
2

1
=   

  (percentage change in length) 

 [If % change is very small] %)1(
2

1
= %5.0=  

50. Sol. (a) 

 

 ómô Mass performs uniform circular motion on the table. 

 Let n is the frequency of revolution then centrifugal force 

lnm 224p=  

 For equilibrium this force will be equal to weight Mg  

Mglnm =224p   

 
lm

Mg
n

p2

1
=\ . 

51. Sol. (d) 

 grv m=max 101002.0 ³³= 210= sm /14=  

52. Sol. (d) 

 grv m=max 104025.0 ³³= sm /10=  

53. Sol. (b) 

 ,20mr =   ,/20 smv=   
2/8.9,90 smgkgm ==   

(given) 

 )2(tan
1020

2020
tantan 11

2
1 --- =ö

÷

õ
æ
ç

å

³

³
=
ö
ö

÷

õ

æ
æ

ç

å
=

gr

v
q   

 ¯= 90.63  

54. Sol. (b) 

 smhrkmv /
3

50
/60 == , ,1001.0 mkmr ==

2/8.9 smg=   (given) 

 Angle of banking 
gr

v2

tan =q or
ö
ö

÷

õ

æ
æ

ç

å
= -

gr

v2
1tanq  

( )

ù
ù
ú

ø

é
é
ê

è

³
= -

8.9100

3/50
tan

2
1

 

55. Sol. (b) 

 
2/10,10,50,5.1 smgmlmrmh ====  (given) 

 
l

h

gr

v
=

2

     Ý 
l

hrg
v=

10

10505.1 ³³
= sm /6.8=  

56. Sol. (c) 

 From the formula 
r

mv
mgN

2

-=   

 \ N  ́r    

 As rA < rB        

  \  BA NN < . 

M 

l m 

180o 1v
C

 

2v
C

 

P 

A 
C 

a 
B 

M 

l m 
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57. Sol. (a) 

 ,/2072 sm
h

km
v ==   ,10mr =    kgm 500=    (given) 

 Reaction at lowest point 
r

vm
mgR

2

+=

10

)20(500
10500

2³
+³= N25000= KN25=  

58. Sol. (a) 

 Normal reaction at the highest point of the path 

mg
r

mv
R -=

2

 

 For maximum R, value of the radius of curvature (r) should 

be minimum and it is minimum in first condition. 

59. Sol. (c) 

 mgTT 6pointHighestpointLowest =- (Always) 

60. Sol. (c) 

 Let the string breaks at point B. Tension 

=+=
r

vm
mg B

2

cosq Breaking strength 

  mg
r

vm
mg B 2cos

2

=+= q  é.(i) 

 If the bob is released from rest (from point A) then velocity 

acquired by it at point B  

 

 ghvB 2=   

 qcos2 rgvB =           ....(ii)     [As h= r cosq] 

 By substituting this value in equation (i)  

 mgrg
r

m
mg 2)cos2(cos =+ qq  

 or mgmg 2cos3 =q Ý
3

2
cos =q ö

÷

õ
æ
ç

å
=\ -

3

2
cos 1q  

61. Sol. (d) 

 When car rolls down the inclined plane from height H, then 

velocity acquired by it at the lowest point Hgv 2=  

   é.(i) 

 and for looping of loop, velocity at the lowest point should 

be rgv 5=     é.(ii) 

 From eq
n
 (i) and (ii)    

 grgHv 52 ==   \
2

5r
H =   é.(iii) 

 From the figure rhH 2+=  Ý 
2

hH
r

-
=  

 Substituting the value of r in equation (iii) we get 

ù
ú

ø
é
ê

è -
=

22

5 hH
H   Ý 5=

h

H
. 

62. Sol. (a) 

 By the conservation of energy 

 Potential energy at point A = Kinetic energy at point B 

 
2

2

1
vmlmg =  Ý glv 2=  and tension

l

mv
mg

2

+=  

 Ý )2( gl
l

m
mgT +=  

 Ý mgT 3= . 

63. Sol. (c) 

 

 Let the particle leave the sphere at height óhô from the 

bottom  

 We know for given condition rx
3

2
=  and 

rrxrh
3

2
+=+= r

3

5
= m3521

3

5
=³=  

 [As r= 21 m] 

64. Sol. (a) 

 smrgv /4166.110 ==³== . 

65. Sol. (d) 

 rgrgrgvvv cBA 5:3::: = 5:3:1=  

66. Sol. (b) 

 
r

mv
mgT

2

cos += q  

 As qincreases T decreases So 21 TT > . 

67. Sol. (d) 

 
r

g
=w  5.0

20

10
== secrad /7.0= . 

68. Sol. (b) 

 
r

mv
mgT

2

cos += q
1

)2(1.0
60cos8.91.0

2³
+³³=  

 4.049.0 += Newton89.0= . 

q 

r 

x 

h 

v 

r 

T q 

A 

C 

B 

q 

mg 

mg cosq 

mv2/ r 

h = r cosq 
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69. Sol. (c) 

 Minimum velocity at lowest point to complete vertical loop

gl5=  

 So minimum kinetic energy )(
2

1 2vm=   

 
2)5(

2

1
glm= mgl

2

5
= mgl5.2= .  

70. A and B are two ships (10 km apart) which are moving with 

velocities u and v (40 km/hr) respectively in directions 

north and west. The velocity of A relative to B 
­

AB =

)v(uvu
­­­­

-+=-  the relative velocity is shown in fig.(b) by  

AC. (AC)2 = (AB)2 + (BC)2 or   

 (AC) = ])40()40[( 22+ = 56.56  

 and tan q = 40/40 = 1  \ q = 45º 

                                                   

 

              Thus the ship A should move along a direction AC  

    relative to the ship B where AC is 45º with AB. 

 It is obvious from the figure that the distance of closest 

approach is BD. Now BD = AB sin 45º = 10.(1/ 2) = 

7.071 km. and  AD = A B cos 45º = 10.(1/ 2) = 7.071 

km. Time to reach D = hr. Hence correct answer is (A) 

71. Sol. When the man is at rest w.r.t. the ground, the rain 

comes to him at an angle 30º with the vertical. This is the 

direction of the velocity of raindrops with respect to the 

ground. 

  

 Here 
­

g,rV = velocity of rain with respect to the ground 

­

g,mV = velocity of the man with respect to the ground. 

And 
­

m,rV = velocity of the rain with respect to the man, 

we have 
­

g,rV = 
­

m,rV +
­

g,mV .... (1) 

 Taking horizontal components eq. (1) gives   vr.g sin 300 

= vm.g = 10 km/h or vr.g =
030sin

10
= 20 km/h 

 Hence correct answer is (B) 

72. Sol.   

 The situation is shown in fig. Let the boatman starts from 

the point A on one side of river and wants to reach the 

point B on the opposite bank exactly in front of A. In 

order to reach the point B, he has to direct his boat 

towards point C. i.e. in direction AC which makes an 

angle q with AB. Here the velocity of water is 4km/hr and 

velocity of boat with respect to water is 8 km/hr. From fig. 

sin q = 4/8 = 1/2 i.e. q = 30º so the boatman should row 

his boat at an angle 30º with AB or at an angle 30º + 90º 

= 120º with the flow of water. 

 From fig. (AE)2 = (AD)2 ï (DE)2, If v be the velocity of 

boatman in direction AB, then v2 = (8)2 ï (4)2 =  48 or v 

= 48  = 6.9 km/hr. Time taken in crossing the river   

 

=
directionthisinspeed

ABcetandis
  =

hr/km9.6

km5.0
=

9.6

605.0 ³
 min. = 4.3 min.   

Hence correct answer is (A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C B

D E

q

8km
/h

A

4 km/h

N

EW

S

10 kmu=40km/h

v=40km/h B
C

A

C
B

­

u

A

(90º Relative
velocityD

­

-v

)

q
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1.  Sol. (d)  

 Because the horizontal component of velocity are same for 

both car and ball so they cover equal horizontal distances 

in given time interval. 

2. Sol. (a) 

 Given three forces are in equilibrium i.e. net force will be 

zero. It means the particle will move with same velocity. 

3. Sol. (b)  

 Let two forces are 1F and )( 212 FFF < .  

 According to problem: 1821 =+FF  é..(i) 

 Angle between 1F and resultant (R) is 90°  

  \ ¤=
+

=
q

q

cos

sin
90tan

21

2

FF

F
  

 

 0cos21 =+Ý qFF  

 Ý 
2

1cos
F

F
-=q    é..(ii)` 

 and qcos2 21
2
2

2
1

2 FFFFR ++=  

        qcos2144 21
2
2

2
1 FFFF ++=  é..(iii) 

 by solving (i), (ii) and (iii) we get NF 51 = and NF 132 =  

4.  Sol. (b)  

 Let forces are F and 2F and angle between them is qand 

resultant makes an angle awith the force F. 

 90tan
cos2

sin2
tan =

+
=

q

q
a

FF

F
¤=    

 Ý 0cos2 =+ qFF   

 \ 2/1cos -=q  or ¯=120q  

5. Sol. (c)  

 Since the system is in equilibrium therefore ä =0xF

and ä =0yF  \ 2RF = and 1RW=
 

 Now by taking the moment of forces about point B. 

 

 

 

 

 

 

 

 

 

 

 =+ ).().( ECWBCF )(1 ACR [from the figure  EC= 4 cos 

60] 

 )60cos20()60cos4()60sin20.( 1RWF =+   

 1102310 RWF =+                       [ ]WR =1As  

 \ lb
W

F 70
310

1508

310

8
=

³
==  

6.  Sol. (c)  

 Due to buoyant force on the aluminium block the reading 

of spring balance A will be less than 2 kg but it increase 

the reading of balance B. 

7. Sol. (b)  

 From the free body diagram of man and crate system: 

 

  For vertical equilibrium  

  gmMT )(2 +=  

  
2

)( gmM
T

+
=\  

8. Sol. (a)  

 Resultant of two vectors A and B, which are working at an 

angle q, can be given by 

  qcos222 ABBAR ++=   

   [As FBA == and 
3

F
R= ] 

(M + m)g 

T T 

16 ft  

4 ft  

R1 

A 
F 

E C 

B 

Wall 

R2 

W 

60o 

D 

F1 

F2 

R =12 

q 

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ans. D A B B C C B A D C D B C D B 

Q. 16 17 18 19 20 21 22 23 24 

Ans. C C B C A B D B C 

 

оΦ ! b9²¢hbΩ{ [!²{ hC ah¢Lhb  
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  qcos2
3

222
2

FFF
F

++=ö
÷

õ
æ
ç

å
  

  qcos22
9

22
2

FF
F

+=  

  Ý  qcos2
9

17 22 FF =
-

  

  Ý  ö
÷

õ
æ
ç

å-
=

18

17
cosq  or ö

÷

õ
æ
ç

å-
= -

18

17
cos 1q  

9.  Sol. (d)  

 Momentum acquired by the particle is numerically equal to 

the area enclosed between the F-t curve and time Axis. 

For the given diagram area in a upper half is positive and 

in lower half is negative (and equal to the upper half). So 

net area is zero. Hence the momentum acquired by the 

particle will be zero. 

10. Sol. (c)  

 Relation between linear momentum (P), man (m) and 

kinetic energy (E)  

 mEP 2=    Ý mP´   [as E is constant]     

2

1

2

1

m

m

P

P
=\  

11. Sol. (d)  

 Momentum of body for given options are : 

 (a) P sec/202.0100 kgmmv =³==  

 (b) P sec/4.0100104 3 kgmmv =³³== -
 

 (c) P sec/103.6102.022 46 kgmmE -- ³=³³==   

 (d) P sec/82.21010210202 33 kgmghm =³³³³== -  

 So for option (d) momentum is maximum.  

12. Sol. (b) 

 Up thrust force  

 ö
÷

õ
æ
ç

å
=

dt

dm
uF N5001500 =³=  

13. Sol. (c) 

 Reading of weighing scale )( agm +=  

 )510(80 += N1200=  

14.  Sol. (d) 

 )( agmR +=  )( ggm +=              

 [because the lift is moving upward with a =g] 

 mg2= NgR 22³=  Ng4= or kg4  

15. Sol. (b)  

 
lift  moving downwardin man  a ofweight 

liftstationaryinmana ofweight  

 
2

3

)(
=

-
=

agm

mg
   

 \
2

3
=

-ag

g
 

 Ý  agg 332 -=    or 
3

g
a=  

16. Sol. (c)  

 For retarding motion of a lift )( agmR += for downward 

motion 

  )( agmR -=  for upward motion 

 Since the weight of the body decrease for a while and then 

comes back to original value it means the lift was moving 

upward and stops suddenly. 

Note : Ç Generally we use )( agmR += for upward motion 

  )( agmR -=  for downward motion  

  here a= acceleration, but for the given problem a= 

retardation 

17. Sol. (c)  

 Let kgmkgm 4,6 21 ==  and NF 5=  (given) 

 Force on the lighter mass = 
21

2

mm

Fm

+

³
 

     
46

54

+

³
= N2=  

18. Sol. (b) 

 When the force is applied on mass 2m contact force 

32
1

g
g

mm

m
f =

+
=  

 When the force is applied on mass m contact force 

gg
mm

m
f

3

2

2

2
2 =

+
=  

 Ratio of contact forces  
2

1

2

1 =
f

f
 

19. Sol. (c) 

 By comparing the above problem with general expression. 

   
( )

321

32
1

mmm

Fmm
T

++

+
=

( )
532

1053

++

+
=  

   Newton8=  

20. Sol. (a)  

 From F.B.D. of mass 4 kg       

 gTa 4'4 -=      .é.(i) 

 From F.B.D. of mass 2 kg       

 gTTa 2'2 --=     .é.(ii) 

 For total system upward force  

 ( )( )agTF ++== 42 ( )N2186 += = 70.8 N 




