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 (iii)  x = 12 cos t + 5 sin t

  A =  √
________

 122 + 52   = 13

  T = 2p

 (iv) x = 3 cos p t +  √
__

 7   sin p t

  A =  √
_________

 32 +  √
__

 7  2   = 4

  T =   
2p

 
___

 p   = 2

 (v) x = sin 3t + cos 3t

  A =  √
_______

 12 + 12   =  √
__

 2  

  T =   
2p

 
___
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 (vi) x = 21 sin 2p t + 20 cos 2p t

  A =  √
_________

 212 + 202   = 29

  T =   
2p

 
___

 
2p

   = 1

 (vii) x =  √
__

 3   sin 5t − cos 5t

  A =  √
________

  √
___

 32   + 1   = 2

  T =   
2p

 
___

 
5

  

 (viii) x = 2 sin   
t
 __
 

2
   + 3 cos   

t
 __
 

2
  

  A =  √
_______

 22 + 32   =  √
___

 13  

  T =   
2p

 
___

 

 (   1 __
 

2
   ) 
   = 4p

 (ix) x = 24 sin   
t
 __
 

4
   − 7 cos   

t
 __
 

4
  

  A =  √
________

 242 + 72   = 25

  T =   
2p

 
___

 

 (   1 __
 

4
   ) 
   = 8p

 (x) x = 2 sin   
t
 __
 

3
   + cos   

t
 __
 

3
  

  A =  √
_______

 22 + 12   =  √
__

 5  

  T =   
2p

 
___

 

 (   1 __
 

3
   ) 
   = 6p

Q. 6. x = 12 cos t + 35 sin t

 ⇒ x
.
 = −12(1) sin t + 35(1) cos t

 ⇒ x
..
 = −12(1)2 cos t − 35(1)2 sin t

 ⇒ x
..
 = −12 cos t − 35 sin t

 (i) ⇒ x
..
  = −x

  ⇒ SHM with w = 1 rad/s

 (ii) T =   
2p

 
___

 w  

  ⇒ T =   
2p

 
___

 
1

  

  ⇒ T = 2p s

 (iii) A =  √
_________

 122 + 352  

  ⇒ A = 37 m

 (iv) For x = 0;

  12 cos t + 35 sin t = 0

  ⇒ 35 sin t = −12 cos t

  ⇒ tan t =   −12 ____
 

35
  

         ⇒ t = −0.3303, −0.3303 + p, etc.

         ⇒ t = −0.3303 + p

    for first positive value.

         ⇒ t = 2.811 s

Q. 7. x = 12 sin 2t + 5 cos 2t

 x
.
 = 12(2) cos 2t − 5(2) sin 2t

 x
..
 = −12(2)2 sin 2t − 5(2)2 cos 2t

 ⇒ x
..
 = −48 sin 2t − 20 cos 2t

 (i) ⇒ x
..
 = −4x

  ⇒ SHM with w = 2 rad/s

 (ii) T =   
2p

 
___

 w  

  ⇒ T =   
2p

 
___

 
2

  

  ⇒ T = p s

 (iii) A =  √
________

 122 + 52  

  ⇒ A = 13 m

 (iv) For x = 0

  12 sin 2t + 5 cos 2t = 0

  ⇒ sin 2t =   
−5

 ___
 

12
   cos 2t

  ⇒ tan 2t =   
−5

 ___
 

12
  

        ⇒ 2t = tan−1   
−5

 ___
 

12
   + np

 for all solutions

        ⇒ 2t = −0.3948 + np

          ⇒ t = −0.1974 +   
np

 
___

 
2

  

         ⇒ n = 1 gives t1 = 1.373 s

 (v) n = 2 gives t2 = 2.944 s

Q. 8.   (i)  x = A cos (wt + a) 

⇒   
dx

 ___
 

dt
   = −wA sin (wt + a) 

⇒   
d2x

 ___
 

dt2
   = −w2A cos (wt + a) = −w2 x

Since the acceleration is proportional 

to x but in the opposite direction, it 

will perform SHM.

Q

 

Q


