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23MAT101 - MATRICES AND CALCULUS
QUESTION BANK
UNIT Il
APPLICATIONS OF DIFFERENTIAL CALCULUS
PART A
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Define circle of curvature.

Find the centre of curvature for y=x2 at the origin.

Find the curvature of the curve 2x2+2y?+x-2y+1=0.

What is the curvature of the circle (x-1)>+(y+2)?=16 at any point on it?
Define involutes and evolutes.

Write the properties of evolutes.

Find the envelope of the lines Vx + \y = Va where m is the parameter.

Find the envelope of the family of straight lines y = mx+ 3, where m is a parameter.
m

Find the envelope of the family of straight lines y = mx + 1 , Where m is a parameter.
m

Find the envelope of the lines %4‘ yt = 2c, t being a parameter.

Find the envelope of the straight lines xcos0+ysin6=a where 0 is the parameter.
Find the envelope of the lines xcosecO-ycotb=a, 6 being the parameter.
Find the envelope of the family of circlesc(x-a)>+y?=r?, a being the parameter.

PART-B
Remember:
Find the equation of the circle of curvature at (%%) on Vx + Vy = Va.

Find the equation of the circle of curvature of the parabola y* = 12x at the point (3,6).

Find the equation of the circle of curvature of the rectangular hyperbola xy=12 at the
point (3,4).
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Find the equation of the circle of curvature of XT + y? =2 at (2,3).

Find the centre of curvature of x3+y*=6xy at (3,3).

Find the equation of the evolute of the parabola y? = 4ax.

Find the equation of the evolute of the rectangular hyperbola xy = ¢
Find the evolute of the parabola x* = 4ay .
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Find the evolute of the hyperbola X—2 _g_Z =1.
a

Find the evolute of the cycloid x =a(@—sin @),y =a(l—cosé).
Find the evolute of VX + Vy = a.
Find the envelope of the family of straight lines y = mx—2am—am?®, where m is a

parameter.
Find the envelope of the family of straight lines xcos« + ysin a = csin ¢ cos«,

o being the parameter.

Find the envelope of straight line §+% =1, where a and b be the parameters that are

connected by the relation a+b=c.

Find the envelope of X +% =1, where a and b be the parameters that are connected
a

by the relation a?+b?=c?, ¢ being constant.

Find the envelope of family of straight lines §+% =1, where a and b be the

parameters that are connected by the relation a?+b?=64.

Find the envelope of straight line X +% =1, where a and b be the parameters are
a

connected by the relation a"+b"=c".

Find the envelope of straight line §+% =1, where a and b are connected by the

relation ac =c?, ¢ is constant.
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Find the envelope of the eIIipseX—2 + ;/—2 =1, where a and b be the parameters that are
a

connected by the relation a?+b?=c?, ¢ being constant.
2 2

Find the envelope of the system of ellipsex—2 + g—z =1, where a and b are connected
a

by the relation ab=4.
Apply:

Show that the evolutes of the parabola y? = 4axis the curve 27ay® = 4(x —2a)°.
Obtain the equation of the evolute of the curve

X =a(cos@+8sin &),y =a(sin & —6cosb)

Show that the evolute of the cycloid x = a(€ —sin ), y = a(l—cos ) is another

cycloid.
Obtain the evolute of x =a(@+sin 8),y =a(l—cosé).



