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Exercise 13E

Q. 1. P

E.P.

d

k(d – l0)

x

k(l – l0) A = 0.2

k = 98

l0 = 1

m = 2

1

w = mg
w = mg

 (i) At Equilibrium Position (E.P.): ↑ = ↓

  so k[d − l0] = 2g

  ⇒ 98[d − 1] = 19.6 

      ⇒ d = 1.2 m

 (ii) NZL: ΣF = ma

  ↓ mg − k[d + x − l0] = ma

  ⇒ 19.6 − 98[0.2 + x] = 2a

  ⇒ a = −49x ⇒ SHM with w = 7

 (iii) ⇒ T =   
2p

 
___

 w   ⇒ T =   
2p

 
___

 
7

   s

 (iv) vMAX = w A ⇒ vMAX = 7(0.2) 

  ⇒ vMAX = 1.4 m

 (v)  Falls 0.15 metres ⇒ x = 0.2 − 0.15 

        ⇒ x = 0.05

   We have x = A cos wt, (Particle 

released from extrems position)

  So 0.05 = 0.2 cos 7t ⇒ t = 0.188 s

Q. 2. P

E.P.

d

k(d – l0)

x

F = k (l – l0) 0.5

k = 7

m = 0.5

l0 = 1

1.2

mg
mg

 At E.P. ↑ = ↓

 ⇒ mg = k(d − l0) ... 1

 ⇒ 4.9 = 7(d − 1) 

 ⇒ d = 1.7, A = 1.7 − 1.2 = 0.5

 NZL: ΣF = ma

 ↓ mg − k[l − l0] = ma

 mg − k[d + x − l0] = ma

 From 1  k(d − lo) − k(d − lo) − kx = ma

 (i) ⇒ a = −   7 ___
 

0.5
   x 

  ⇒ a = −14x 

  ⇒ SHM

  ⇒ w =  √
___
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 (ii) aMAX = w2A = 14(0.5)

  ⇒ aMAX = 7 m/s2

  FMAX = maMAX = 0.5(7) 

  ⇒ FMAX = 3.5 N

 (iii)  When 2 metres below P, x = −0.3 

with x = A cos wt

  so −0.3 = 0.5 cos  √
___

 14  t

      ⇒ t = 0.59 s

Q. 3. 

E.P.

P

FX

FE.P.

lE

mg
mg

8d

5
—

A = =–
8d

5
—

6d

5
—

2d

5
—

x

 (i) At E.P., FE.P. = mg

 ⇒ k[lE − l0] = mg ... 1

 ⇒   
49

5
m
 _______
 

d
   [lE − d] = mg 

      ⇒ lE =   
6d

 ___
 

5
  

 At x, NZL: ΣF = ma

 ↓ mg − Fx = ma

 ⇒ mg − k[lE + x − l0] = ma

 ⇒ mg − mg − kx = ma From 1

 ⇒ a = −   k __
 m   x 

 ⇒ a = −   
49

 ___
 

d
  x 

 ⇒ SHM

 w =   7 ___
 

 √
__

 d  
   

 (ii) String becomes slack: x = −   
d

 __
 

5
  

 We have x = A cos wt

 ⇒ −   
d

 __
 

5
   =   

2d
 ___
 

5
   cos   7 ___

 
 √

__

 d  
   t

 ⇒ cos   
7t

 ___
 

 √
__

 d  
   = −  1 __

 
2

   

       ⇒   
7t

 ___
 

 √
__

 d  
   =   

2p
 

___
 

3
  

            ⇒ t =   
2p √

__

 d  
 _____
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  Note: Hooke’s Law: F = kx, 

x = extension.
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