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38| 8§~ | No. Answer ALL Questions.
S2|mx
CO1 | K1 1 What is the range on the horizontal plane through the point of
projection
usin 2a u?sin2a
a) ¢ b) g
c) g d) g -

CO1 | K2 2. | Write the formula for the time taken to reach the greatest height

usin 2o uocos 2o
a) g b) &g
usina usin 2a
c) =@ d s

CO2 | K1 3. | What is the value of ‘e’ for perfectly elastic bodies?

a) 0 b) 1
c) 2 d) -1
CO2 | K2 4. | Which of the following is Newton’s Experimental Law.
a) (vi-va)/(ui-uz)= -e2 b) (v2-v1)/(uz-t1)= e
) vi-v2)/(ui-uz)= e? d) (ve-vi)/(uz-ui1)= -e
CO3 | K1 5. | Differential equation of Simple Harmonic motion is
dlx dy
a) ,TT;~"+HX=0 b) &+yx=0
F"‘ — u':x
) ux=1 d) @< - ux=0
CO3 | K2 6. | Write the periodic time of simple harmonic equation.
a) IT/u b) Z
c) 2 IT+y e
d) m/VH
CO4 | K1 7. | What is the polar equation of equiangular spiral?
f cota f cota
a)r=a/¢ b) r=¢
C) r= ge sina d) = aeﬁcota




Co4 | K2 8 |ro is which of the following?
a) radial component of velocity
b) transverse component of acceleration
c) transverse component of velocity
d) radial component of acceleration
CO5 | K1 9. Identify the pedal equation of central orbit.
h? d
)~y 2=p
p® dx
b Dd_p — p
p dx
2
0L h dp
p?dr
d
Hr®__p
p? dr
COS5 | K2 10. | Write the differential equation of a central orbit in polar coordinates
dly b3
a) u - 48 =k
dty ]
b)u? - & =#
a“u bl
c) u? + asl =i
a“u P
d) u + A48 = h*

o8| 8=

i g Be | Q SECTION - B (5 X 5 = 25 Marks)

:oi 8184 No. Answer ALL Questions choosing either (a) or (b)

S 2| @«

CO1 | K3 | 11la. |If the greatest height attained by the particle is a quarter of its range on
the horizontal plane through the point of projection, find the angle of
projection.

(OR)
CO1 | K3 | 11b. | Determine the range on an inclined plane.
CO2 | K3 | 12a. | Caculate the velocities of two smooth spheres after the direct impact.
(OR)

CO2 | K3 | 12b. | A ball of mass 8 gm. movng with a velocity of 10 cm. per sec. impinges
directly on another of mass 24 gm. , moving at 2 cm. Per sec. In the
same direction. If e=1/2, find the velocities after impact.Also estimate
the loss in K.E.

CO3 | K4 | 13a. | If the displacement of a moving point at any time be given by an
equation of the form x=acos wt+bsin ®t, show that the motion is a
simple harmonic motion.If a=3,b=4,0 = 2 determine the amplitude.

(OR)
CO3 | K4 | 13b. | A particle is moving with S.H.M and while making an oscillation from

one extreme position to the other, its distances from the center of

oscillation at 3 consecutive seconds are x1,x2,X3. Prove that the period




2r

X X
CoS (72 )

of oscillation is X2
CO4 | K4 | 14a. | Derive the polar equation of equiangular spiral.
(OR)
CO4 | K4 | 14b. | The velocities of a particle along perpendicular to a radius vector from a
fixed origin are Ar2 and u62, where pu and A are constants. Show that the
i+C:—ﬂ—2
equation to the path of the particle is ¢ 2r° where C is a constant.
COS | K5 | 15a. | Derive the pedal equation of the central orbit.
(OR)

CO5 | K5 | 15b. | Determine the formula for perpendicular from the pole on the tangent.

o g | B

@ § g% Q. SECTION - C (5 X 8 = 40 Marks)

g 818 -1,-’ No. Answer ALL Questions choosing either (a) or (b)

Sgl mu

CO1 | K3 | 16a. | Show that the path of a projectile is a parabola.

(OR)

CO1 | K3 | 16b. | A particle is thrown over a triangle from one end of a horizontal base
and grazing the vertex falls on the other end of the base. If A, B are the
base angles and a ,the angle of projection, show that tan a =tan A+tan
B.

CO2 | K4 | 17a. | Determine the loss of K.E due to direct impact of two smooth spheres.

(OR)

CO2 | K4 | 17b. | Determine the loss of K.E due to oblique impact of two smooth spheres.

CO3 | K4 | 18a. | Determine the resultant displacement of the composition of two simple
harmonic motions of the same period and in the same straight line.

(OR)

CO3 | K4 | 18b. | Determine the resultant displacement of the composition of two simple
harmonic motions of the same period and in two perpendicular
directions.

CO4 | K5 | 19a. | Show that the path of a point p which possesses two constant velocities
u and v ,the first of which is in a fixed direction and the second of
which is perpendicular to the radius OP drawn from a fixed point O, is
a conic whose focus is O and whose eccentricity is u/v.

(OR)
CO4 | K5 | 19b. | A point p describes a curve with constant velocity and its angular

velocity about a given fixed point o varies inversely as the distance from
o.show that the curve is an equiangular spiral whose pole is o and that
the acceleration of the point is along the normal at p. and varies
inversly as OP.




COS | K5 |20a. | A particle moves in a plane with an acceleration which is always
directed to a fixed point O in the plane. Obtain the differential equation
of its path.

(OR)
CO5 | K5 |20b. | Prove that in every central orbit the areal velocity is constant and the

linear velocity varies inversely as the perpendicular from the center
upon the tangent to the path.




