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. Choose the correct answers for each of the following
questions: 1x4=4

a) If y=log(x+a), then yy is

(=1)"n! (—D)™1(n+1)!

) (x+a)n+t ") (x+a)n
.oy (D (m-1)! . (D)™ (n-1)!
i) (x+a)™ v) (x+a)n1
b) If x =rcosf,y = rsinf, then Z—z is equal to
. y H -y
) x2+y? ) x%+y?
X -
i) iy iv) iy
. x? y? a4
c) The whole area of the ellipse prii lis
i) ~mab ii) ~mab
iii) ~mab iv) mab
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CMA-101
The radius of curvature at any point for the curve

x = a(cost + tsint),y = a(sint — tcost)
i) a’t i) at?

i) at iv) Vat

2. Write very short answer for each of the following
guestions: 1x10=10

a)
b)

c)
d)

e)
f)

9)
h)
i)
)

If y = Asin mx + Bcos mx, prove that y, + m?y = 0.
Find the value of ¢ in the Mean Value Theorem
f@-fl@=0-af' @©if fx) =x*a=1b=2
When is a function f(x,y) said to be homogeneous of degree n.

Find the radius of curvature at any point (s,¥) on the curve s=log
sin w.

Prove that y = e* is everywhere concave upwards.

Find the point on which the curve y = x3 — 3ax? meets the
X — axis.

Is the curve r=a(1+cosf) symmetric about the initial line?
Evaluate: [2 sin®xdx
Write [[ f (x,y)dxdy into polar co-ordinates.
. 2 22—
Find the value of [, [, xydxdy.

3. Write short answer for each of the following
questions: 3x10 =30

a)
b)

c)

If y = x3 sin x, find y,,?

In the Mean value theorem f(a+h) =f(h) + hf’(a+6h), if a=1, h=3
and f(h) = +/x , find 6.

Expand the function e* in a finite series in powers of x, with the
remainder in Cauchy’s form in each case.
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d) Ifu=sin1Z+tan"12 Show that x 2 + y2% = 0.
y x 0x ay

e) State and prove Euler’s theorem on homogeneous function of
two variables.

f) Find the radius of the curvature of y2 = 4ax at any point(x,y).

g) Find the radius of the curvature of r = a(1- cos 0) at any
point(r,0).

h) Find the points of inflexion of the curve y:ae—st_

i) Find the length of an arc of the curve y=log secx from x=0 to

T
X =
3

j) Evaluate [[ xydxdy over the region in the positive quadrant in
whichx +y < 1.

4. Answer any two questions: 6x2=12
a) If y=sin™! x, then show that
(1'x2)yn+2 - (2n+1)xyn+1 - xzyn =0
Find also the value of (v,),

b) State and prove Lagrange’s Mean value theorem.

x_ —x
c) Find the values of a,b,c so that lim 2&—=2€0%*¢€¢ = _ 5

x-0 xsinx
5. Answer any two questions: 6x2=12
a) Ifu=log(x®+ y3+ z3 — 3xyz), then

ax2  dy2 09z2 (x+y+z)3

b) If £y (x,) = xy % , when both x, y£0, (0,0)=0,
showthat  f£,,,(0,0) # £,,,(0,0).
¢) Find the maximum values of the function
flo,y) =xy(a—x—y).
6. Answer any two questions: 6x2=12
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a) Show that

n-1 n-3 n-5 3 1m
b3 n b3 n IRy EREUE Ry
2 Qi — 2 e - -

fo sin™ x dx fo cos"xdx = " "T o . )

according as n is even or odd integer

b) Show that the area cut off a parabola y? = 4ax by any double
ordinates is % of the corresponding rectangle contained by that
double ordinate and its distance from the vertex.

¢) Find the volume and surface area of the solid generated by
revolving the cycloid x=a(6+ sin 0) , y = a(1+ cos 0) about its
base.

*khkkk
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