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Q. No. 4(a)
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Attempt clﬂy SIX questlons by selectmg TWO questions from Section-I, TWO quesﬁohs
from Section-11, ONE question from Section-III and ONE question from Section-IV.

Section-I
.» Solve the inequality [x? —x+1] > 1 44
Examine the continuity of
2_H2
el if0<x<a
X—ad . . 3
f)=14 ¢4 ifx=a at x=a
2a ifx>a
4+5
. +si
Evaluate lim, o X S;me
- Let§ >0 and a € R. Showthata -6 <x <a+ 6§ ifandonly if
lx—al<§
sin2x l.f 0<x< 6 ,
Let f(x) = 8+9
ax +b if = s<x=<1

Derive the values of a and b if f(x) is continuous and dlfferentxable atx = E

If y= (sin” x)2 , prove that (1 —x%)y"” —xy' -2 =10

Differentiate this equation n times and find y™(0). -

If f(x) = — — +§lntan(§) S o ’ 89

2sin2x

Then show that f'(x) = cosec3x

The side of a cube is measured with a possiblé error of +2%. Find the =
percentage error in the surface area of one the cube.

Evaluate the given limits ‘ _ 4+4
lim (—L— - i) i limy,o(tan x)sin2x
x-0 x sin—1x x2 . . x—0

Prove that f(x) =2x —tan~'x —'ln(x + Vx? + 1) is an increasing

function on [0, oo : ‘ 9
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. 5(a)
(b)
. 6(a)

(b)
. T(a)

(b)
8(a)

(b)

. 9(n)

(b)

. 10(a)

(b)

. 11(a)

(b)

. 12(a)

-

. 1
Evaluate fmdx 849

1
(x2+4x+51x+2 dx

Evaluate f

x 8+9

w
Evaluate |
fO a?cos?x+b?sinx
X d ' x3 d
Obtain a reduction formula for X and hence evaluate | —==dX
, J 7= e V7=

Analyze and graph the conics represented by xy = 1 8+9

If PFP' and QFQ' are two perpendicular fotal chords of a conic, prove that

1 1
[PELIEPI  |QFIIFQr|

is constant.

FFind the pedal equation of the curve é =1+ecosf 819

2 dzy.: bz_d_y
dx? dx

If x=acosg(t), y=bsing(t),provethat: xy
Scction- 111
I'ind the relative maxima and minima of yif 7 =1-—cos@ 8-+8
Find equations of the tangents at the multiple points of the curve
(v —2)® = x(x — 1)?

Find the point on the curve y = Inx w‘zxere the curvature K is maximum

Find the envelope of the family of lines y = mx + vVa?m? + b2, m being
the parameter. 8+8

Section- IV
Verify that f,, = fyx ' _ _ 8+8

fx,y) = x¥ + y*

2

Find ey if x3 +y3 = 3axy

. . x2  y%2 z2
Show that the ellipsoid 5t =t = 1 and the hyperboloid : 8+8
y2

5 x*— 2% =1 Iintersect orthogonally.

(b) Evaluate foa fo‘/az—yz f‘/az_xz_yz x dz dx dy

0
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