CBSE CLASS XII MATHS
Elementary Statics And Dynamics
	Two mark questions with answers

	Q1. To a man walking at the rate of 8 km h-1, rain appears to fall vertically downwards. find the actual direction of the rain if its actual velocity is 82 km h-1. 

	Ans1. Let the man be moving along OX at the rate of 8 km h-1 and let the rain appear to fall along OY'. Let the rain make angle  with OY. Rain is falling with a velocity of 82 kmh-1.


	Q2. Two forces of magnitudes 2N and 4N act an a point and the angle between them is 60o. Find the magnitude and the direction of their resultant. 

	Ans2. Resultant for the forces P and Q inclined at an angle  is
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 Resultant = (22 + 42 + 2 x 2 x 4 cos60°)
= (4 + 16 + 8) = 27 N
If the resultant makes angle  with P
Direction of resultant is tan  = Qsin/(P + Qcos)
tan  = [(2 x sin60o)/(2 + 4 x cos 60o)]
= 3/5
 = tan-1(3/5). 

	Q3. Three forces acting on a particle are in equilibrium. The angle between the first and the second is 120o and between the second and the third is 150o. Find the ratio of the magnitudes of forces 

	Ans3. Let the three forces acting on a particle be of magnitude P, Q, R. Since the forces are in equilibrium.
Hence, by Lami's theorem
P/sin150o = Q/sin90o = R/sin120o
P/(1/2) = Q/1 = R/(3/2)
P/1 = Q/2 = R/3
 P:Q:R = 1:2:3 

	Q4. Three forces equal to 3Q, 4Q, and Q5 acting  at an point are in equilibrium. Find the angle between the forces 3Q and 4Q. 

	Ans4. Let  be the angle between 3q and 4q.
Since the force 3Q, 4Q and 5Q are in equilibrium, therefore, the force 5Q must be equal and opposite to the  resultant of 3Q and 4Q. If  be the angle between then;
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Therefore, by applying R2 = P2 + Q2 + 2PQ cos
and substituting the values of P, Q and R we get
(5Q)2 = (3Q)2 + (4Q)2 + 2.3Q.4Q.cos
 25Q2 = 9Q2 + 16Q2 + 24Q2 cos
 cos = 0
  = /2
Hence the required angle = 90o.  

	Q5. If the greatest possible resultant of two forces P and Q is m times the least, show that the angle  between them, when their resultant is half their sum is given by
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	Ans5. The greatest possible resultant of P, Q = P + Q
The least possible resultant of P, Q = P - Q, (if P > Q)
It is given that  P + Q = m(P - Q)
When the angle between the forces, is , the resultant is given by
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= -(m2 + 2)/2(m2 - 1) 

	Q6. A truck is at rest on a horizontal road and is pulled by a force of 50 Kg w.t. in a direction making an angle of 50o with the road. what is the force tending to urge the truck forward? 

	Ans6. The force tending to urge the truck forward
= the whole effect of 50kg wt in the horizontal direction = 50 cos30o
= 50 x 3/2 = 253kg.wt 

	Q7. A mass of 10kg is supported by two strings, one of which is inclined at an angle 30o and the other at an the angle 45o to the vertical. What is the tension of each of these strings?   

	Ans7. Let T and T' be the two tensions. Since the mass is in equilibrium, the resultant of the tensions must be equal and opposite to the 10 kg w.t.
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Resolve the 10kg w.t. along the lines of action of the tension i.e., along lines making angles 30o and 45o. The components are 10 cos 30o and 10 cos 45o
or 10 x 3/2 and 10 x 1/2 or 53 and 52.
Now the tension T and the force 53 Kg w.t can produce no effect in the direction of T'
 the forces along the line of action of T' balance
T' = 52 kg wt.
Similarly, T = 53 kg wt. 

	Q8. The resultant of two forces X and Y is F. If the resolved part of F in the direction of X is Y in magnitude, find the angle between the forces. 

	Ans8. Let  be the angle between the forces X and Y represented by OA, OB and  be the angle which the resultant force F makes with OA .
Now, resolved part of F along  OA
= F cos  = OC . OD/OC = OD = OA + AD = X + Y cos
[AD = AC cos = Ycos, OA = x]
resolved part of F along OA = Y (given)
 X + Y cos = Y  X = Y(1 - cos) = y.2sin2 /2
 sin2 /2 = X/2Y
  = 2sin-1(X/2Y) 

	Q9. A shot is fired from the top of a cliff 40 meters high with the velocity of 70 m/sec at an elevation of 30o. Find the horizontal distance, from the vertical line through the gun, of the point where the shot strikes the ground. 

	Ans9. Initial horizontal velocity = 70 cos30o = 353 m/sec
Initial vertical velocity = 70 sin30o = 35 m/sec.
Let the shot strike the ground after time t. Taking the upward direction as positive, we have
-40 = 35t - 1/2 x 10t2
or t2 - 7t - 8 = 0 or (t - 8)(t + 1) = 0
 t = 8
 required distance = horizontal velocity x t = 353 x 8 = 2803 metres. 

	Q10. If T be the time of flight, R be the horizontal range and  the angle of projection of a particle, prove that tan  = [image: image9.png]aT*
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	Ans10.
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 tan 
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	Q11. Show that the path of a particle moving in space with constant acceleration is a parabola? 

	Ans11. Acceleration is constant.
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= constant = a (say).
Integrating, we get [image: image20.png]dx



= ax + b.
Again integrating, we get y =[image: image21.png]


, which is a parabola. 

	Q12. A truck is moving along a level road at the rate of 72 km per hour. In what direction must a bullet be shot from it with a velocity of 340 metres per sec; so that its resultant motion be perpendicular to the truck. 

	Ans12. Velocity of the truck = 72 km per hour
= 20 metres per sec.
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Let the bullet be shot in the direction OB making an angle  with OA (direction of the motion of the truck) produced. As the resultant velocity of the bullet is along OY (perpendicular to OA), its resolved part along AO must balance its velocity due to the motion of the truck.
 340 cos  = 20 which gives cos  = 1/17......[  =  cos-1(1/17)]
Velocity of the bullet along OY = 340 sin  = 20(228)
= 2402 m/s. 

	Q13. To a man walking at the rate of 3 km h-1 the rain appears to fall vertically; find the direction of the rain, given that its apparent velocity is 3 3 km h-1. 

	Ans13. Draw LM = VA and MN = VBA from the extremity M of LM. Then LN represents VB.
 VB = {32 + (3 3)2} = 6 km h-1
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If VA makes an angle q with the vertical, then
tan  = 3/3 3 = 1/3   = 30o. 

	Q14. A picture of weight 60 g is hung from a nail by a cord 1 metre long fastened to two rings 30 cm apart. Find the tension in the cord. 

	Ans14. Let A, B be the rings (attached to the picture) with which the ends of the cord are fastened and let the cord pass over the nail C as shown in the figure, then the tension in the two portions of the cord AC and BC are equal in magnitude say T.
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 Length of cord ACB is 1 m. AC = CB = 50 cm.
If N is the mid point of AB, then
AN = (1/2).30 cm = 15 cm
 CN = (502 - 152)cm = 5 (91) cm
Let  ACN = , then cos  = 5 (91)/50 = (91)/10
Since the three forces acting at C are in equilibrium,  By Lami's theorem, we have
T/sin( - ) = 60/sin 2  T/sin  = 60/2 sin  cos 
 T = 30/cos   T = (30 x 10)/(91)
Hence the tension in the cord is 300/(91) cm. 

	Q15. Two balls of equal masses are thrown upwards along the same vertical direction at an interval of two seconds with the same initial velocity of 40 m/second, then at what height will these collide? 

	Ans15. The balls will collide at the same height so, each one of them will have same displacement.
x1 = 40t - (1/2)g t2...........(1)
x2 = 40(t - 2) - (1/2)g(t - 2)2.... .........(2)
As x1 = x2,
40t - (1/2)g t2 = 40(t - 2) - (1/2)g(t - 2)2
From this we get t = 5 sec
Using t = 5 in equation (1) we get
x1 = 40 x 5 - (1/2) x 10 x 52 = 200 - 125 = 75 m 

	

	

	Four mark questions with answers

	Q1. If the resultant of the two forces P and Q is equal to  P + S and Q - S acting at the same angle (S  Q - P). Show that the magnitude of the resultant is P + Q. 

	Ans1. Suppose the forces P and Q act at an angle  and let their resultant be R. Then
R2  = P2 + Q2 + 2PQ cos  .....(i)
It is given that R is also the resultant of the forces P + S and Q - S acting at the same angle. Therefore,
R2 = (P + S)2 + (Q - S)2 + 2(P + S)(Q - S) cos   ....(ii)
From (i) and (ii), we get
P2 + Q2 + 2PQ cos 
= (P + S)2 + (Q - S)2 + 2(P + S) (Q - S) cos 
 0 = 2S2 + 2S(P - Q) + 2S(Q - P) cos  - 2S2 cos 
 0 = 2S{(S + P - Q) - (S + P - Q) cos }
 (S + P - Q) cos  = (S + P - Q)
 cos  = 1  [... S  Q - P ... (S + P - Q)  0]
Putting cos  = 1 in (i), we obtain,
R2 = P2 + Q2 + 2PQ = (P + Q)2
 R  = P + Q
Hence, the magnitude of the resultant of P and Q is P + Q. 

	Q2. Two forces each of magnitude P act at a point. Find the angle between tham if the magnitude of their resultant is equal to (1) P and (2) P/2. 

	Ans2. Let  be the angle between the two equal forces each of magnitude P. Then, their resultant R is given by
R = 2Pcos(/2) .......(substituting the values in R = (P2 + q2 + 2pq cos)
(1) If the resultant of the equal forces is P, then,
R = 2P cos(/2)
 P = 2P cos(/2) [... R = P]
 1 = 2 cos(/2)
 cos(/2) = 1/2  cos(/2) = cos60°
 /2 = 60°
  = 120°
Hence, the angle between the forces is 120°.
(2) If the resultant of the equal forces is P/2, then,
R = 2P cos(/2)
 P/2 = 2P cos(/2)
 cos(/2) = 1/4
 /2 = cos-1(1/4)
  = 2cos-1(1/4)
  = cos-1{2 x (1/4)2 - 1} [... 2cos-1 x = cos-1(2x2 - 1)]
  = cos-1(-7/8)
Hence, the angle between the forces is cos-1(-7/8). 

	Q3. With two forces acting at a point, the maximum effect is obtained when their resultant is 4 Newtons. If they act at right angles, their resultant is 3 Newtons. Find the forces. 

	Ans3. Let the two forces be of magnitudes P and Q Newtons. We know that resultant (R) of two forces (P and Q) is maximum when cos is maximum. But maximum value of cos = 1, when  = 0 then,
R2 = P2 + Q2 + 2PQ.1
R2 = (P + Q)2
R = P + Q
It is given that the maximum effect is obtained when the resultant of P and Q is 4 Newtons.
 P + Q = 4 ...............(1)
If the forces act at right angles, the resultant is 3 Newtons.
 32 = P2 + Q2 + 2PQ cos90°  9 = P2 + Q2 ..........(2)
Now, P + Q = 4
 (P + Q)2 = 16
 P2 + Q2 + 2PQ = 16
 9 + 2PQ = 16 ........[(using (2)]
 2PQ = 7
But (P - Q)2 = P2 + Q2 - 2PQ
 (P + Q)2 = 9 - 7 = 2
 P - Q = ±2 ........(3)
From (1) and (3), we obtain,
P = (2 ± 1/2) Newtons, and Q = (2 ± 1/2) Newtons.
Hence, the two forces are of magnitude 2 ± (1/2) and 2 ± (1/2) Newtons. 

	Q4. At what angle must forces P + Q and P - Q act so that their resultant is [image: image25.png]+30°
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	Ans4. Let the forces of magnitudes P + Q and P - Q act at an angle  so that their resultant is [image: image26.png]+30°



.
Then,
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= (P + Q)2 + (P - Q)2 + 2 (P + Q) (P - Q) cos.
 P2 + 3Q2 = 2P2 + 2Q2 + 2(P2 - Q2) cos 
 Q2 - P2 = 2(P2 - Q2) cos 
 -(P2 - Q2) = 2(P2 - Q2) cos 
 cos = -(1/2)
  = 120o. 

	Q5. At what angle do forces equal to P + Q and P - Q act so that the resultant may be (P2 + Q2)? 

	Ans5. Let the two forces act at an angle  then,
(P2 + Q2) = [(P + Q)2 + (P - Q)2 + 2(P + Q)(P - Q) cos]
 P2 + Q2 = 2P2 + 2Q2 + 2(P2 - Q2) cos
 P2 + Q2 = -2(P2 - Q2) cos
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Hence, the two forces act an angle 
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	Q6. The resultant of two forces P and Q is equal to P in magnitude, and that of two forces 2P and Q (acting in the same direction as before) is also equal to P. Find the magnitude of force Q. The direction of Q makes an angle of 150o with that of P. 

	Ans6. Let the angle between the directions of the forces P and Q be . Then,
P is the resultant of P and Q acting at an angle .
 P2 = P2 + Q2 + 2PQ cos
 0 = Q(Q + 2P cos)
 0 = Q + 2P cos
Since P is also the resultant of forces 2P and Q acting at the same angle .
 P2 = (2P)2 + Q2 + 2(2P)Q cos 
 0 = 3P2 + Q2 + 4PQ cos
 0 = 3P2 + Q2 + 4PQ (- Q/2P) ......[using (i)]
 0 = 3P2 + Q2 - 2Q2
 0 = 3P2 - Q2
 Q = 3P.
Putting Q = 3P in (i), we get,
cos = - 3)/2
 = 1500. 

	Q7. If the resultant of two forces acting on a particle lie at right angle, to one of them, and its magnitude be half the magnitude of the other, show that the ratio of the larger force to the smaller force is 2:3. 

	Ans7. Let R be the resultant of two forces P and Q acting at an angle . Then,
R2 = P2 + Q2 + 2PQ cos ......(i)
It is given that R = Q/2. Therefore,
Q2/4 = P2 + Q2 + 2PQ cos ........[putting R = Q/2 in (i)]
 Q2 = 4P2 + 4Q2 + 8PQ cos
 4P2 + 3Q2 + 8PQ cos = 0 .......(ii)
 tan(/2) = (Qsin)/(P + Qcos)
 P + Q cos = 0
 cos = -(P/Q)   ....(iii)
Putting cos = -P/Q in (i), we get,
4P2 + 3Q2 + 8PQ (-P/Q) = 0
 4P2 + 3Q2 - 8P2 = 0
 3Q2 = 4P2
 3Q = 2P
 Q:P = 2:3. 

	Q8. The resultant of two forces acts along a line perpendicular to one force, and is in magnitude half the other. Find the angle between the forces. 

	Ans8. Let the two forces be of magnitude P and Q, and let  be the angle between them. Then, the angle  which the resultant makes with R is given by
tan = (Qsin)/(P + Qcos)
It is given that  = /2 therefore,
tan /2 = (Qsin)/(P + Qcos)
 P + Qcos = 0
 P = - Qcos  .....(i)
It is also given that the resultant of the two forces is Q/2.
(Q/2)2 = P2 + Q2 + 2PQ cos ...[... R2 = P2 + Q2 + 2PQ cos]
 Q2/4 = Q2 cos2 + Q2 - 2Q2 cos2 [using (i)]
 1/4 = cos2 + 1 - 2 cos2
 cos2 = 3/4
 cos = ±(3/2)
 cos = - (3/2) [ is obtuse]
  = 1500. 

	Q9. Two forces P and Q act at such an angle that the resultant R is equal to P. Show that if P is doubled, the new resultant is at right angles to the force Q. 

	Ans9. Suppose the forces P and Q act at an angle . Since P is the resultant of P and Q.
Therefore, P2 = P2 + Q2 + 2PQ cos
 0 = Q2 + 2PQ cos
 0 = Q(Q + 2P cos)
 Q + 2P cos = 0  ......(i)
If the force P is doubled, suppose the new resultant makes angle  with the direction of force Q. Then,
tan  = (2P sin)/(Q + 2P cos)
 tan =  ....[using (i)]
  = /2
Thus, if P is doubled, the new resultant is at right angle to Q. 

	Q10. The resultant of two forces P and Q acting at an angle  is equal to (2m + 1) (P2 + Q2); when they act at an angle 900 - , the resultant is (2m - 1)(P2 + Q2), prove that  is given that tan  = (m - 1)/(m + 1) 

	Ans10. If the forces P and Q act at an angle , the resultant is (2m + 1) (P2 + Q2)
 (2m + 1) (P2 + Q2) = (P2 + Q2 + 2PQ cos)
 (2m + 1)2 (P2 + Q2) = (P2 + Q2) + 2PQ cos
 [(2m + 1)2 - 1] (P2 + Q2) = 2PQ cos
2m) (2m + 2) (P2 + Q2) = 2PQ cos
 2m(m + 1) (P2 + Q2) = PQ cos  .....(i)
If the forces P and Q act at an angle 900 - , the resultant is (2m - 1)(P2 + Q2)
(2m - 1)(P2 + Q2) = (P2 + Q2 + 2PQ cos 900 - )
 (2m - 1)2 (P2 + Q2) = (P2 + Q2) + 2PQ sin
 [(2m - 1)2 - 1] (P2 + Q2) = 2PQ sin
 (2m) (2m - 2) (P2 + Q2) = 2PQ sin
 2m (m - 1) (P2 + Q2) = PQ sin    ....(ii)
Dividing (ii) by (i), we get
PQ sin/PQ cos = [2m(m - 1)(P2 + Q2)]/[2m(m + 1)(P2 + Q2)]
 tan = (m - 1)/(m + 1) 

	Q11. The resultant of two forces P and Q is 3 Q and it makes an angle of 300 with the direction of P. Show that either P = Q or P = 2Q. 

	Ans11. Let the forces P and Q be acting at an angle . Since the resultant of P and Q is 3 Q, therefore,
(3 Q)2 = P2 + Q2 + 2PQ cos
 3Q2 = P2 + Q2 + 2PQ cos
 2Q2 = P2 + 2PQ cos
 cos = (2Q2 - P2)/2PQ   ......(i)
Since the resultant makes an angle of 300 with the direction of force P. Therefore,
tan300 = Q sin/(P + Q cos)
 1/3 = Q sin/(P + Q cos)
 3 Q sin = (P + Q cos)
 3 Q sin = P + Q[(2Q2 - P2)/2PQ]  ....[using (i)]
 3 Q sin = P + [(2Q2 - P2)/2P]
 3 Q sin = (P2 + 2Q2)/2
 sin  = (P2 + 2Q2)/2PQ 3   ......(ii)
Now, cos2 + sin2 = 1
 [(2Q2 - P2)/2PQ]2 + [(P2 + 2Q2)/2PQ 3]2 = 1
 3(2Q2 - P2)2 + (P2 + 2Q2)2 = 12 P2Q2
 16Q4 + 4P4 - 8P2Q2 = 12 P2Q2
 4P4 - 20P2Q2 + 16Q4 = 0
 P4 - 5P2Q2 + 4Q4 = 0
 (P2 - Q2)(P2 - 4Q2) = 0
 P = Q or P = 2Q. 

	Q12. The pendulum consists of a small sphere of mass 'm' suspended by an inextensible and massless string of length 2m. It is made to swing in a vertical plane. If the breaking strength of the string is (3/2)mg, then what will be the maximum angular amplitude of the displacement from the vertical? 

	Ans12. If the bob is displaced from 2 to 1 then the tension in the string in the position of angular displacement of 1 is
T = mg(3 cos1 - 2cos2)
(3/2) mg = mg (3 cos 0 - 2cos2)
(3/2) = 3 - 2 cos2,
cos2 = (3/4)
So 2 = cos-1(3/4) 

	

	

	Six mark questions with answers

	Q1. A stone is thrown vertically upwards from an elevated point A. When the stone reaches a distance 'h' below A, its velocity is double of what it was at height 'h' above A. Show that the greatest height 'H' attained by the stone above A is '5h/3'. 

	Ans1. 
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Let initial velocity = u
Therefore at point 'P', AP = h
VP2 - u2 = -2gh --------(1)
At point Q, VQ2 - u2 = 2 (-g)(-h) = +2gh
As VQ = 2Vp, so
4VP2 - u2 = 2gh -------(2)
4[u2 - 2gh] - u2 = 2gh
4u2 - 8gh - u2 = 2gh
3u2 = 10 gh
u2 = (10/3)gh -------(3)
But 02 - u2 = -2gH ------(4)
 2gH = (10/3)gh
H = (5/3)h 

	Q2. A particle is projected so as to pass through two points whose horizontal distances from the point of projection are 12m and 24m and which are at vertical heights of 4m and 5m above the horizontal plane through the point of projection. Find the velocity and the direction of projection. (g = 100 m/s) 

	Ans2. Let the particle be projected from point O with velocity u at an angle  with the horizontal Ox. Chose another axis Oy perpendicular to Ox at O. Let the particle pass through P & Q then according to the given condition, these two points have coordinates as (12, 4) and (24, 5) respectively. Now using the equation of projectile.
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y = x tan - (1/2) g/(u2cos2) x2.
For point P (12, 4) we have
4 = 12 tan - (g x 122)/(2u2cos2)
18g/u2cos2 = 3tan - 1  ..............(i)
For point Q (24, 5), we have
5 = 24tan - (g x 242)/(2u2cos2)
 288g/u2cos2 = 24tan - 5 ..............(ii)
Dividing (i) by (ii)
18/288 = (3tan - 1)/(24tan - 5)
 1/16 = (3tan - 1)/(24tan - 5)
 24tan - 5 = 48tan - 16
24tan = 11
tan = 11/24
 = tan-1(11/24) .................(iii)
hence, the direction of projection is tan-1 11/24
cos = 1/(1 + tan2)
= 1/[1 + (11/24)2]
= 24/(576 + 121) = 24/697
hence, from equation (i) velocity of projectile is given by
u2 = 18g/[cos2(3tan - 1)]
u = 1/cos [18g/(3tan - 1)]
u = (1/24)/697 x [(18 x 10)/{3 x (11/24) - 1}]
= [(697 x 18 x 10 x 8)/(3 x 24 x 24)]
= (3485/6) m/s. 

	Q3. If at any instant the velocity of a particle be u and its direction of motion makes an angle  to the horizontal. Then show that it will be moving right angle to this direction after u/g cosec. 

	Ans3. Let the particle be projected from A and let it returns to the ground aB. Let P be the position of the particle at some instant moving with velocity u at angle  with the horizontal. Let after time t. The particles reaches Q where its velocity is v & makes an angle (90º - ) to the horizontal component of velocity constant throughout the motion.
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 Horizontal component of velocity of P = horizontal component of velocity at 
ucos = vcos (90º - )
ucos = vsin ....................(i)
Also, for vertical of velocity, using equation
v = u - gt, for upward motion
initial velocity is usin and final velocity being - vcos.
-vcos = usin - gt
gt = usin + vcos .................(ii)
Putting the value of v from (i) in (ii) 
gt = usin + ucos/sin x cos
gt = u (sin2 + cos2)/sin = u/sin
gt = u cosec
t = u/g cosec
Hence, the particle will be at right angle to the previous direction after time u/g cosec. 

	Q4. If v1 & v2 be the velocities at the ends of a focal chord of a projectile path & u be the velocity at the vertex of the path. Then show that 1/v12 + 1/v22 = 1/u2. 

	Ans4.
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Let in figure PQ be the given focal chord of the parabolic trajectory followed by a particle projected from O. We know that the tangents drawn at the end points of a focal chord intersect at right angles. ... If v1 is the velocity of the particle at P making an angle  with the horizontal Px'. Then velocity v2 of the particle at  will make an angle (90º - ) to the horizontal. Let A be the vertex of the parabola where velocity of the particle is u, directed horizontally.
... Horizontal component of velocity remains constant throughout the motion.
... Horizontal component of velocity at P = velocity at A = horizontal component of velocity at 
 v1cos = u = v2cos(90º - )
 v1cos = u = v2sin
taking first two terms, we get
cos = u/v1
taking second two terms, we get
sin = u/v2
Squaring and adding (i) & (ii)
cos2 + sin2 = u2/v12 + u2/v22
1/u2 = 1/v12 + 1/v22. 

	Q5. A particle is projected from a point at an angle  and after time t is observed to have an elevation  as seen from the point of projection prove that the initial velocity was (gt cos)/(2sin( - )). 

	Ans5. Let the particle be projected from point O with velocity u at an angle  with the horizon Ox. Let the particle be at P after time t. Such that OP = K &  xOP = .
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Draw perpendicular PA on Ox from P, then in OAP, PA = K sin  & OA = Kcos 
In time t, horizontal & vertical distances transverse by the particle are OA & PA.
Now the horizontal & vertical components of the initial velocity are ucos & usin.
The horizontal distance covered by the particle in time t is OA
OA = (ucos)t
Kcos = ucos.t .....................(i)
The vertical distance coverd by the particle in time t is PA
h = ut - (1/2) gt2
PA = (usin)t - gt2
Ksin = usin.t - (1/2)gt2 ....................(ii)
Dividing (i) by (ii), we get
(Kcos)/(Ksin) = (ucos.t)/[usin.t - (1/2)get2]
 cos[2usin - gt] = 2ucos sin
 2u[sin cos - cos sin] = gt cos
u = (gtcos)/[2sin( - )
Hence the initial velocity = (gtcos)/[2sin( - )]. 

	Q6. A particle is projected with a velocity 2ag. So that it just clears two walls of equal heights a which are at a distance 2a from each other. Show that the latus rectum of the trajectory is equal to 2a and the time of passing between the walls is a 2a/g 

	Ans6. Let AM and BN be two walls of equal heights a at a distance 2a. AB = MN = 2a
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Now, we know that the velocity of a projectile at any point in its path is equal to the velocity of free fall from the directrix to that point. Hight of the ditrectrix above the point of projection
= u2/2g [ u = 2gh  h = u2/2g]
= (2 ag)2/2g = 2a
Hence, height of the directrix above AB
= Height above OX - height of AM
= 2a - a = a
Also, we known that a point on a parabola is at equal distances from the directirx and the focus of the parabola. 
Again, if C be the vertex, then CL is the axis of parabola and
AS = SB = AB/2
AS = 2a/2 = a
= Height of the directrix above A
S is the focus of the parabola and AB is the latus rectum.
Latus rectum = AB = 2a
Now, latus rectum of a trajectory of projectile.
2a = (2u2 cos2 )/g
2a = (2(2ag)2 cos2 )/g
cos2  = 1/4
cos  = 1/2
 If t be the time taken by projectile in passing through from A to B, we have
AB = (u cos )t
t = AB/u cos 
= 2a/2ag x 1/2 = 2a/g. 

	Q7. A particle is projected from a point O at an elevation  and after time t, its velocity at P, is inclined at an angle  with the horizontal. Prove that
tan = 1/2 (tan  + tan) 

	Ans7. Let the particle be projected from O with velocity u at an angle . After time t, it reaches P where its velocity becomes V and is inclined to the horizontal at an angle . Draw perpendicular PN from P to OA.
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Then PN and ON are the vertical and horizontal distances transversed by the particle in time t.
Horizontal component of velocity remains constant through out the motion.
Horizontal component of velocity at O
= Horizontal component of velocity at P
U cos  = V cos  ....... (i)
The horizontal component of velocity helps particle to transverse a horizontal distance ON in time t.
ON = (V cos ) t .......(ii)
Also vertical distance transversed by the particle is PN, Using
h = Ut - 1/2 gt2, for vertical motion.
PN = u sin  . t - 1/2 gt2 ....... (iii)
And, by using equation V = u - gt.
V sin  = u sin  - gt ...... (iv)
Now if  be the angle that OP makes with the horizontal OA, then
tan  = PN/ON
= [(u sin )t - (1/2)gt2/u] cos  . t ....... {Using (ii) and (iii)}
= (2usin  - gt)/2ucos
= [2usin  - (u sin  - v sin)]/2u cos  ....... {Using (iv)}
= u sin  + v sin/2u cos  
= [u sin  + (u cos/cos) . sin]/2u cos  ...... {Using (i)}
= 1/2 [tan  + tan]
Hence, Proved 


