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( Calculus)
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The figures in the margin indicate

full marks for the questions.

1. Answer the following questions : 1x10=10

(@) What is the nth derivative of

sin(ax+b) ?

Contd.



(b) If Z=x’y* f(y/x), then find the
value of xa— + y— 62
Ox oy
(c) Write the polar subtangent for the
curve r =ad.
d ind & 2
(d) Fin T for the curve y? =4qx.
(e) Define the curvature of a curve at
point on it.
“tsindx
() What is the value of e ?
S D
(g) Evaluate I cgs Xdx
-xf2
(h) Write down the equation of the
asymptote of the curve
xy-3x -4y =0 which is parallel to
the. x-axis.
3 (Sem-1)MATM2/G 2

(1)

0)

Write down the intrinsic equation of

- x
the catenary Y = CCOSh[CJ .

Find the surface area of the solid
generated by the curve x?+y? =a?.

Answer the following questions : 2x5=10
(@) If cos(2x+b) find y,
(b) If y=f(x+ct)+g(x—ct),
0%y 0%y
show that P Cz;a_x—ﬁ
37r
(c) Prove that Ixcos xdx = 16
z/4
d) it I = jtan“xdx,
0
rove that [ 54 I
pro a L T n-2
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(e) Show that the area of a loop of the

2

curve r=acos28 is 3

3. Answer the following questions : 5x4=20

(@) I u=log (x®*+y®+2°-3xyz)

prove that
BRI Gl or
Tk 5 + L; = - 3
ox® dy* o0z (x+y+2)?

J dx
(b) Integrate (2x+3) Jx2+3x+2

(c) Trace the curve

y*@® +x?) = x (@2 — x2)

(d) Show that the area bounded by the
parabola .[x + Jy =+Ja and the co-

ordinate axes is laz_
6
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4. Answer any two questions :
5x2=10
(a) State and prove Leibniz’s theorem.
(b) Prove that
(1 '_xz)yn+2 5 (2n+ l)xyn-!-l _nzyn =0
where y=(sin™ x)?
4 X+Y
c) If u=cos—=——, then prove that
? Ty
xa—u- +y—y— +—cotu=0
o0x Yy
5. Answer any two questions : 5x2=10
(a) State and prove Euler’s theorem on
homogeneous functions for two
variables.
(b) Prove that the radius of curvature for
the curve y=f(x) at the point
p(x,y) is given by
Q)E d d2
!1+ y;)? Y y
= h = —-’ | ——
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(c) Find the asymptotes of the curve f (b) Find the area included between the

2 ) — 3 di
Y3 + x2y+ 2xy?—y +1=0 curve y?(a - x )= x* and its asymptote.

(c) Find the position and nature of the

6. Answer any two questions : 5x2=10 multiple points on the curve
a) If I,= |tan™ xdx,(n>1 x}+2x%+2xy-y?+5x-2y =0
Y
t n-1
prove that [,=-— X _ g

n-1

Hence obtain jtan3 xdx.

(b) Find the surface area of the solid : :
- generated by revolving the cardioid : ‘

r= a(l —cosQ) about the initial line. ‘

(c) Examine for double points on the
curve x’y + x%y + 5x* = y?

7. Answer any two questions : 5%2=10

(a) Find the total length of the astroid
x23 + yzfa = q23
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