3 (Sem-1) MAT M 2
2014

MATHEMATICS
( Major )

Paper : 1.2

( Calculus )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following questions : 1x10=10

(a) Write down the nth derivative of
cos{3x +9).

() I u=f (g), then obtain the value of
x

K3,y 0u
dx oy

(c) The equation of a curve is logy = xloga.
What is the length of the subtangent to
the curve at the point P(x, y)?

(d) Define the curvature of a curve at point
on it.
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2. Answer the following questions : 2x5=10
(e} Write down the equation of the

asymptote of the curve xy-3x-4y=0 (a)

If y=log(ax+x2), then find y,.
which is parallel to the x-axis.

. ds _ __Bcota
() I flxy)=log(x* +y?), then determine % (b) Find 2o for the curve r = ae® .
(g) Choose the correct answer : (c) Show that
_[w/az -x? dx (ignoring the constant of . J‘gxf (sin x)dx = gﬂf (sin x)dx
integration) equals
5 5 5 (d) Show that the area of a loop of the curve
(l) ﬂl +_a__cos_1 _)E . na2
2 2 a r =acos28 is =
xya? - x? + ’ sin"! %
(ir) 5 ry a (e} Find the volume generated by revolving
about OX, the area bounded by y = x>
. xa? -x?  a? -1 x
(1) 5 +?C°Sh 1(‘&) between x =0 and x=2.
xa? -x?  a? —1f x
(iv) T+_2_Slnh 1(2) 3. Answer the following questions : 5x4=20
(h) Write down the value of (@) fu=F(y-z z-x x-y) then prove that
fax3f(x) dx(a #0) where f is an even %E+%L_g+%li=0
x z
function. Y
Or

(i)  Evaluate J.ﬂ/gz cos x dx.

Ify = f(x+ct)+ d(x - ct), then show that
() Write down the 1ntr1)rclsm equation of the 0%y = o2 9%y
catenary y = ccosh(——). o2 ox?

c
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(b) Trace the curve x =a(8+sin6),

Y= all—cosd) - <6< (b) Define homogenous function and its
=a(l- ; m<O<m. '

degree. Also answer the following :
2+4+4=10
(i) If u is a homogeneous function in
x and y of degree n having

Or

Prove that the sum of the intercepts of

the tangent to the curve Vx+.y=+a continuous partial derivatives, then
upon the coordinate axes is constant. prove that
(c) Evaluate : . x—§—+yi 2u =nn-1u
J_ dx ox ~ dy
3+5cosx h
(ii) Ifu=cos” then show that
Or J— * ‘/_

a_u.;.y-a—+1cotu 0
dy 2

dx
f(1+x)\/1+2x—x2 o Y

(d) Find the perimeter of the circle 5. Answer either (a) or (b) :
2 _ 2
Xty =an. (@) () Find the asymptotes of the curve

x*=x%y? +x?+y? -a? =0.

4. Answer either (a) or (b) : (i) If p, and p, are the radii of
curvature at the ends P and D of

a) State the Leibnit i i i i
(a) eibnitz theorem and use it to conjugate diameters of the ellipse

prove the following : 2+5+3=10
. . X2 y?
() (1=x)Yns - @n+1)xy,,-ny, =0 P
a
where y = (sin! x)?

-1 | show that

n-
i if y=x"""
(i) y, = if y=x"""logx p2/3 1213 a®+b?

@)?®  s45=10
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Define cusp and isolated points. Search
for double points on the curve

x2y+x y+5x = y? 248=10

If u, =J2‘/2esin"9de and n>1, then

prove that

Up =——Up_ g +—5
n n

If I, =J-(a2 +x2)"/2 dx, then show that

I _x(a2+x2)n/2 na2I
" n+l n+l "2

Find the area of the region bounded by
the asteroid x2/3 +y2/3 =a?/3.

Find the surface area of the solid
generated by revolving the cardioid

r = a(l -cos6) about the initial line.
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