Total No. of printed pages =_ 7
3 (Sem 1) MAT M2

2018
MATHEM ATICS
(Major)
Paper :. 1.2
(Calcul )
Full Marky, _ g
Time — Threge hourg
The figures in the margin indicate fiy]] marks

for the questions.

1. Answer the following - 1x10=10

() Write down the nth_derivatiye of log (ax+b)
; :

b) If u=sin‘l£+t ’ll, Ou u
(b) y i) X find X'&—+y—.

y ds
(¢) Find ?1; for the gurve y2 < dax.
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‘the asymptotes of 1
SRy 4
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cosy +y cos x, find
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1
(h) Write down the value of —J;x|xldx

(i) Evaluate I cos” x dx
0

|
() Write down the intrinsic equation of the '
curve “

e ilon Sec(_’i] , the fixed point being
a

the origin.
2. Answer the following questions : 2%x5=10

(@) If y = cos3x, find y,

d
(b) Find d—;— for the curve r = a(1+cosd)

(S]]

(c) Prove that I sin 2x log tanx dx = 0
0

(d) Find the area of a hyperbola xy = ¢2 pounded

by the x-axis and the ordinates x = a and
=y

23A/3 (Sem 1) MAT M2 (3) [Turn over

N W |




(€) Find the volume of solid generated B3
revolving about the x-axis, the area bounded
by y = sinx; x = 0, x = 7.

3. Answer the following questions : 5x4=20
@) If u = log (x*+y*+z3—3xyz), show that

0*u 02u  8%u 3
2 + 2 1 Tl 2
ox° oy* oz (x+y+2)

Or

IfF (v2-x2, vi—y?, v2—z%) =0, where v i
a function x, y, z, show that

1ov 1ov 10v 1

—_——
+—_-._ —_—

X0x yoy 20z Vv

®) Trace the curve

2
y =X2 a+X

—

BES

Or .
Show that the portion of the tangent at any
POInt on the cyrye x% i y% = a‘%, intercepte

between the axes is of constant lengths.
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(c) Evaluate

I tan x dziib>a
\/a+btan2x
Or
dx
s (-

(d) Show that the area bounded by the parabola
Jx +\[§ =+a and the coordinate axes is

1
—a
6

4. Answer

(@) (@)

(i)

() @
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either (a) or (b) :

If u = sinax + cos ax, show that

1
u, =a"[l+ (=" sin 2ax]2 5

If y = acos (logX) + b sin (log x),

prove that 5
2

XY pa+ @n+Dxy, + 2+ Dy, =0.

State and prove the Euler’s theorem on

Homogeneous functions for two variables.
2+4=6

1) MAT M2 (5) [Turn”over




; (i) If u = ¢(H,), where H, is a homogeneous
| function of degree n in x, y, 2 (he®
} ' show that

[ ': where F(u) = H,. A
ﬁ 5. Answer either (a) or (b) :
e @ @ Find the asymptotes of the curve
| !
| I,! Y +x%y +2xy? ~y+1=0. S

| () If P, and p, be the radii of curvature at
| ~ the ends of a focal chord of the parabola
/ ¥® =4ax, then show that

SO -2 S
3 -
DI P, = (2a) 3

" ®) Defin, double points and double cusp_

Carch f 1 oints on the curve
e or doubf p 5 2+8=10
Y'=3y2—_2x%+1=0.

1
6. N U, = I x"tan! x dx, then prove that
0

n+ )
( l)u..]+(n-—1)un_2 T

U



(b) If J,= Isec" < dx, then show that

m—1)J. =tanx sec" 2 x+(m—2)J 5

7. (a) Find the total length of the astroid : 5

W
Wi
511§ ]

X*+y'=a

(b) Find the volume of the solid generated by
revolving the cardioide r = a (1 —cosB) about
the initial line. 5
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