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WEEKLY TEST SOLUTION - MEDICAL PLUS 1

WEEKLY TEST MEDICAL PLUS -01  TEST - 07 RAJPUR
SOLUTION Date 30-06-2019

[PHYSICS]

1.
total distance coveredAverage speed

total time taken


av.

x x
x2 2v x / 2 x / 2 x x

40 60 80 120


 

   
 

80 120 48 km/h
(120 80)


 


2. 200 = u × 2 – (1/2) a(2)2 or u – a = 100 ....(i)

200 + 220 = u(2 + 4) – (1/2) (2 + 4)2a
or u – 3a = 70 .....(ii)

Solving eqns. (i) and (ii), we get; a = 15 cm/s2 and u = 115 cm/s.
Further, v = u – at = 115 – 15 × 7 = 10 cm/sec.

3. When a body slides on an inclined plane, component of weight along the plane produces an acceleration

mgsina gsin constt.
m


   

If s be the length of the inclined plane, then

2 21 1s 0 at gsin t
2 2

   


2

2

s ' t '
s t
  or  

2

2

s t
s ' t '


Given t = 4 sec and 
ss '
4




s ' s 4t ' t 4 2sec
s 4s 2

   

4. Given that; a = 3t + 4 or 
dv 3t 4
dt

 


v t

0 0
dv (3t 4)dt   or 23v t 4t

2
 

2 13v (2) 4(2) 14 ms
2

  

5. For first body :

21 gt 176.4
2

 or
176.4 2t

10
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or t = 5.9 s

For second body : t = 3.9 s

21u(3.9) g(3.9) 176.4
2

 

2103.9u (3.9) 176.4
2

 

or u = 24.5 m/s
6. The resultant velocity of the boat and river is 1.0 km/0.25 h

= 4 km/h.

Velocity of the rive 2 25 4 3 km/h  
7. Let he be the height of the tower.

Using v2 – u2 = 2as, we get;
Here, u = u, a = – g, s = – h and v = – 3u (upward direction + ve)

 9u2 – u2 = 2gh  or  h = 4u2/g

8. 
2ht
g

     
2t 1 t 2h g 2hs 10 g 5

2 2 4 g 8 g

v2 – u2 = 2gh   or    100 = 2gh   or 10 2gh


    


2gh 2h h h 3hs h

4 g 4 4 4

9.
 

 
1 2

1 1t
l lu v
t t

or   

1 2

1 2 1 2

t t1 1 1 or t
t t t (t t )

10. For first body :
v2 = u2 + 2gh    or       (3)2 = 0 + 2 × 9.8 × h

or  


2(3)h 0.46 m
2 9.8

For second body :
v2 = (4)2 + 2 × 9.8 × 0.46

     2v (4) (2 9.8 0.46) 5 m /s
11. Given y = 0

Distance travelled in 10 s,

  2
1

1S a 10 50a
2

Distance travelled in 20 s,

  2
2

1S a 20 200a
2

 S2 = 4S1
12. During the first 5 seconds of the motion, the acceleration is – ve and during the next 5 seconds it becomes

positive. (Example : a stone thrown upwards, coming to momentary rest at the highest point). The  dis-
tance covered remains same during the two intervals of time.

13. Gain in angular KE = loss in PE

If l = length of the pole, moment of inertial of the pole about the edge 
 

   
 

2 2 2l l MlM
12 4 3
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Loss in potential energy 
Mgl

2

Gain in angular     
2

2 21 1 MlKE I
2 2 3

  21 Ml Mgl
2 3 2    or   (l)2 = 3gl

or   l v 3gl
    13 10 30 30ms

14. Let the velocity of the scooter be v ms–1. Then (v – 10)100 = 100 or v = 20 ms–1

15. Let x be the distance between the particles after t second. Then

  21x vt at
2

.....(i)

For x to be maximum,


dx 0
dt

or v – at = 0

or 
vt
a

Putting this value in eqn. (i), we get;

           

2 2v 1 v vx v a
a 2 a 2a

16. 
dv a
dt

or  
2

1

v

v
dv a dt

 v = Area under a – t graph,
where, v = magnitude of change in velocity.

17.    2
1 1

1s ut gt
2

......(i)

    2
3 3

1s ut gt
2

.....(ii)

   2
2

1s gt
2

.....(iii)

   2
3 1 3 1 3

1st ut t gt t
2

.......(iv)

    2
1 1 3 3 1

1st ut t gt t
2

...... (v)

Adding,     1 3 3 1 3 1
1s(t t ) gt t (t t )
2

.... (v)

Adding,     1 3 3 1 3 1
1s(t t ) gt t (t t )
2

or   2 1
1s gt t
2

...... (vi)

From equns. (iii) and (vi),

 2
3 1 2

1 1gt t gt
2 2
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 2 3 1t t t
18. u = 0, a = 2 m/s2, t = 10 sec

      2
1

1 1s ut at 0 2 100
2 2

= 100 m
Velocity after 10 sec,
v = u + at = 0 + 2 × 10 = 20 m/s

 s2 = v × 30 = 20 × 30 = 600 m
Final velocity = 0, a = – 4 m/s2

 0 = v2 + 2as3
0 = (20)2 – 2 × 4 × s3

  3
400s 50 m
8

19. Displacement in horizontal direction = R = m. Displacement in vertical direction = 2R = 2 m.

 Resultant displacement   2 4 m

20.

 
     

 
 

^ ^
2

2dv F 6t i 4t ja m /s
dt m 3


  
  

 


2 ^ ^3

0

6t 4tv i j dt
3 3

 
     
 

33 2^ ^ ^ ^

0

6t 4ti j 18 i 6 j
9 6

21. We know that the speed of an object, falling freely under gravity, depends only upon its height from which
it is allowed to fall and not upon its mass. Since, the paths are frictionless and all the objects are falling
through the same vertical height, therefore their speeds on reaching the ground must be same or ratio of
their speeds = 1 : 1 : 1

22. x = t3 + t2 + t + 

 
dxv velocity
dt

3t2 + 2t + 
v0 = Initial velocity (at t = 0) = 
Similarly, acceleration

    
dva 6 t 2
dt

Initial acceleration when t = 0
a0 =2







0

0

a 2
v

i.e., 





0

0

a
v

23. Time interval of each ball thrown (t) = 2 sec and acceleration due to gravity (g) = 9.8 m/s2

We know that tiem of flight of first ball 
2u(T)
g

Since, more than two balls remain in the sky, therefore time of flight of first ball (T) must be greater than
2t = 2 × 2 = 4 sec


2u 4
g or u > 2g = 2 × 9.8 = 19.6 m/s



www.aviral.co.in

WEEKLY TEST SOLUTION - MEDICAL PLUS 5
24. Velocity of the thief’s car with respect to ground is, vTG = 10 m/s

Velocity of police man with respect to ground = vPG = 5 m/s
Velocity of bullet fired by police man with respect to ground,


  BP

72 5v 72km / h 20 m/s
18

Velocity with which bullet will hit the target is,
vBT = vBG + vGT
= vBP + vPG + vGT
= 20 + 5 – 10 = 15 m/s.

25. 
at
u'


2 2

1

a
v v




2

2 2
1

a
v v

26. The nature of the path is decided by the velocity acceleration and the direction of acceleration. The trajec-
tory can be a straight line, circle or a parabola depending on these factors.

27. As v2 = u2 + 2as
 u2  s .....(i)

For given condition:
u2  3s ....(ii)
From equations (i) and (ii),


2

2

u' 3
u

or  0u' 3 v   0u v

28. x = 40 + 12t – t3

 Velocity,    2dxv 12 3t
dt

When particle comes to rest,

 
dx v 0
dt

 13 – 3t0 = 0
or 3t2 = 13       or         t = 2 sec

Distance travelled by the particle before coming to rest:

 
s 2

0 0
ds vdt


 

    
 


232 2

0
0

3tS (12 3t )dt 12t
3

= 12 × 2 – 8 = 16 m
29. Time taken by a body to fall a height h to reach the ground is,


2ht
g

    AA A

B BB

2h / gt h 16 4
t h 25 52h / g

30. When two spheres are dropped from rest, force of attraction due to the earth acts on it. Under the force of
attraction they will acquire the same acceleration which is due to gravitational effect.

Also,  2

GMg
R

,
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in which acceleration due to gravity is independent of mass of the body. Hence, the spheres have the same
acceleration.

31. The velocity upstream is (3 – 2) km/hr and down the stream is (3 + 2)km/hr.

   
2 km 2kmTotal time taken 2.4 hrs

1km / hr 5km / hr
32. v2 – u2 = 2as   or 62 – u2 = 2a × 5

and 82 – u2 = 2a (5 + 7) = 2a × 12
solving, a = 2 m/s2 and u = 4 m/s

33.   
dva 6t 5
dt

or dv = (6t + 5)dt
Integrating it, we have;

  
v t

0 0
dv (6t 5)dt

   
26tv 5t C

2
(where C is constant of integration)
where t = 0, v = 0, so C = 0

   2dsv 3t 5t
dt

or ds = (3t2 + 5t)dt
Integrating it within conditions of motion, i.e., as t changes from 0 to 2s, s changes from 0 to s, we have;

  
s 2 2

0 0
ds (3t 5t)dt

   
s 2 2

0 0
ds (3t 5t)dt

34.
35.
36. Given : At time t = 0, velocity, v = 0

Acceleration, 
   
 

0
tf f 1
T

At f = 0, 
   
 

0
t0 f 1
T

Since, f0 is a constant,   
t1 0
T

or t = T

Also, acceleration, 
dvf
dt






    
   

xv t T T

00 t 0 0

tdv fdt f 1 dt
T

 
     
 

T2 2
0 0

x 0 0 0
0

f t f T 1v f t f T f T
2T 2T 2

37. Given : x = 9t2 – t3 ......(i)

Speed, 2 3 2dx dv (9t t ) 18t 3t
dt ct

    

For maximum speed, 
dv 0 or 18 6t 0
dt

  

 t = 3s
 xmax = 81m – 27 m = 54 m [from eqn. (i)]
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38.
39.
40. Distance travelled in the 3rd second = Distance travelled in 3s-distance travelled in 2s

As u = 0

rd
2 2

(3 s)

1 1 1S a.3 a.2 a.5
2 2 2

  

As 24a ms
3



Hence, rd(3 s)

1 4 10S 5 m
2 3 3

   

41. v2 – u2 = 2as
Given : v = 2 ms–1, u = 10 ms–1 and s = 135 m


400 100a

2 135





2300 10 m/s
270 9

 

v = u + at or 2

v u 10 m / st 9
10a m / s
9


  

42. Distance, x = (t + 5)–1 .....(i)

Velocity, 1dx dv (t 5)
dt dt

  

= – (t + 5)–2 ....(ii)

Acceleration, 2dv da [ (t 5) ]
dt dt

   

= 2(t + 5)–3 .......(iii)
From equation (ii), we get,
v3/2 = – (t + 5)–3

Substituting this in equation (iii), we get,
acceleration, a = – 2v3/2

or a  (velocity)3/2

From equation (i), we get,
x3 = (t + 5)–3

Substituting this in equation (iii), we get,
Acceleration, a = 2x3

or a  (distance)3 or a  v3/2

[From eqn. (iv)]
Hence, option (a) is correct

43. At time t = 0, the position vector of the particle is 
^ ^

1r 2 i 3 j


 

At time t = 5s, the position vector of the particle is 
^ ^

2r 13 i 14 j


 

Displacement from 
1r

  to 
2r

  is

^ ^ ^ ^ ^ ^
2 1r r r (13 i 14 j) (2 i 3 j) 11i 11j

  

        
 Average velocity

^ ^
^ ^

av
r 11i 11j 11v (i j)
t 5 0 5
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44. V(x) = bx–2n

2n 2n 1dVa V bx {b( 2n)x }
dx

     

= – 2b2nx–4n–1

45. v = At + Bt2

or 2dx At Bt
dt

 

or dx = (At + Bt2)dt

or
22 3

1

At Btx
2 3

 
  
 

A B(4 1) (8 1)
2 3

   

3 7A B
2 3

 

[CHEMISTRY]

46.
47.

48.
49.
50.

51.

52.
53.

54.

55.

56.

57.

58.

59.
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.
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71.

72.
73.
74.
75. Mn2+ due to presence of five unpaired ele electrons has maximum magnetic moment.
76.
77.
78.
79.
80.

81. 3 1 34h ;m lg 10 kg,v 100ms ,h 6.626 10 Js
mv

        


34 2 1

33
3 1

6.626 10 Js(kgm s ) 6.626 10 m
10 kg 100 ms

 


 


  



82.
n = 3, l = 0 (3s); n = 3, l = 1(3p)
n = 3, l = 2(3d); n = 4, l = 4(4s)
3d has higher energy than 4s because it has higher (n + l) value. The increasing order of energies
is :
3s < 3p < 4s < 3d

83.
84. Number of orbitals in an energy level n2 = 42 = 16
85. Outermost electron of sodium is 3s1.
86. 29Cu = [18Ar]3d104s1  Cu2+  = [18Ar]3d94s0

98. Species : 19K 20Ca2+
21Sc3+

No. of es 19–1 = 18 20–2 = 18 21–3 = 18 17 + 1 = 18
87.
88.
89. 58Ce : [54Xe]4f25d06s2

 Ce3+ : [54Xe]4f1

90. 37Rb : [Kr]5s1

 Valence electron in Rb is 5s1 and its quantum numbers are :

n = 5, l = 0, m = 0, 
1s
2

 


