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10.

11.

2025

A rectangular sheet of metal of length 6 meters and width 2 meters is given.
Four equal squares are removed from the four corners. The sides of this sheet are
now folded up to form an open rectangular box. Find approximately the height

of the box, such that the volume of the box is maximum.

Given that f(x+y)
f'(0)

= f(x)f(y) for all real x and y, f(x) # O for any real x and
= 2. Show that for all real x, f’(x) = 2f(x). Hence find f(x).

V3 (3 T 1
6+ﬁ<sm <§)<g—|—§

Evaluate / / ydxdy, where R is the region bounded by y = x and y = 4x — x°.
R

Using Mean Value Theorem, prove that

If u(x,y) = xf <X) +g <X>, where f and g are arbitrary functions, then show
X X
that

) u du y
) x5+ =+ (5):
and 82 2, 2
.. u 2l u
(ii) X —|—2xya 3 +y 2 =0.

2 2
xy(x"—y7)
Iff(x7y) = x2+y2

and f,(0,0).

when (x,y) # (0,0) and f(0,0) = 0, then find f,,(0,0)

2024

Discuss the continuity of the function

1
1—671/)(, )C;é(),

0, x=0,

fo) =

for all values of x.

Expand Inx in powers of (x — 1) by Taylor’s theorem and hence find the value of

In(1.1) correct up to four decimal places.

Ifu = Are u and v

d
x+y and v = tan~'x + tan—'y, then find .
1wy T d(wy)
functionally related? If yes, find the relationship.
Find the volume of the greatest cylinder which can be inscribed in a cone of

height 4 and semi-vertical angle «.

Using double integration, find the area lying inside the cardioid r = a(1 + cos 6)
and outside the circle r = a.

[10 Marks]

[10 Marks]

[15 Marks]

[10 Marks]

[10 Marks]

[15 Marks]

[10 Marks]

[10 Marks]

[15 Marks]

[20 Marks]

[15 Marks]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

2023

Find the values of p and g for which

x(1+ pcosx) —gsinx

lim 3 =1
x—0 X
exists.
, , I'logx
Examine the convergence of the integral T dx.
0 X

Evaluate the triple integral which gives the volume of the solid enclosed between

the two paraboloids z = 5(x* +y?) and z = 6 — 7x* — y°.

Justify whether (0,0) is an extreme point for the function f(x,y) = 2x* — 3x%y +

et

Trace the curve y>(x> — 1) = 2x — 1.

2022

Evaluate lim (&* 4 x)"/*.
X—ro0

dx
2X—Xx

2

Examine the convergence of / 5
0

A wire of length / is cut into two parts which are bent in the form of a square and

a circle respectively. Using Lagrange’s method of undetermined multipliers, find

the least value of the sum of the areas so formed.

Use double integration to calculate the area common to the circle x> +y*> = 4 and

the parabola y? = 3x.

[10 Marks]

[10 Marks]

[15 Marks]

[15 Marks]

[20 Marks]

[10 Marks]

[10 Marks]

[15 Marks]

[15 Marks]
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21.

22.

23.

24.

25.

26.

27.

2021

Given
fx+oa) f(x+2a) f(x+3a)

Ax)=| fla)  fQa)  f(a)
flle)  f2a)  f(3a)
where f is a real-valued differentiable function and « is a constant. Find
Show that between any two roots of e*cosx = 1, there exists at least one root of
e'sinx—1=0.

Given that f(x,y) = [x> — y?|, find f,,(0,0) and f,,(0,0). Hence show that
fxy(oao) = fyx(O»O)-

d(u,v)
(r,0)

If u=x>+y%, v=x>—y>, where x = rcos 0 and y = rsin 0, then find

X 1
If / F(0)dt = x+ / #(¢)dt, then find the value of £(1).
0 X

b
Express / (x—a)™(b—x)"dx in terms of Beta function.

a

31ma?

Show that the entire area of the astroid x2/3 + y2/ 3 =25 g

[10 Marks]

[10 Marks]

[15 Marks]

[7 Marks]

[S Marks]

[8 Marks]

[15 Marks]
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

2020

Evaluate hm(tanx)tanzx. [10 Marks]
P
4
Find all the asymptotes of the curve (2x +3)y = (x —1)* [10 Marks]
t 1
-1
Evaluate Itan (1 - —] dx. [15 Marks]
0 X
Consider the function f(x) = j(tz — 5t +4)(¢t* -5t + 6)dt
0
(i) Find the critical points of the function f(x)
(ii) Find the points at which local minimum occurs.
(iii) Find the points at which local maximum occurs.
(iv) Find the number of zeros of the function f(x)in [0,5] [20 Marks]

2 2 2
Find an extreme value of the function ¥ = X~ + Y~ + 2" subject to the condition 2x + 3y + 5z = 30 by
using Lagrange’s method of undetermined multiplier. [20 Marks]

2019

TC 2
Let T:| 0,—|— R be a continuous function such that f (x) = %, 0<x<Z.Find the value of
2 4x° -7 2
T
fl = [10 Marks]
2
Let T :D(cR?) — Rbe a function and (a,b) € D. I f(x, y)is continuous at (,b), then show the
functions f(x,b)and f(a,y)are continuous at x=aand at y =brespectively. [10 Marks]
Is f(x) =] cosx|+]sin x|differentiable at X = g? If yes, then find its derivative at X = g X = g If no, then
a proof of it. [15 Marks]
Find the maximum and the minimum value of the function f(x) = 2x® —9x* +12x+ 6 on the interval [2,3]
[10 Marks]
[y 1
If U=sin- W then show that Sin” u is a homogeneous function of X and y of degree —g hence
2 2 2 2
show that x° K l; +2Xy ou +y° 0 sz _lanu E+ fan” u [12 Marks]
OX oxoy oy 12 (12 12
. . . 1 X+ y
Using the Jacobian method, show that if f '(X) = > and f(0)=0then f(x)+ f(y)=f 1
X — Xy
[8 Marks]
. z
Determine if IIrrll(l— Z)tan % exists or not. If the limit exists, then find its value. [10 Marks]
7
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40.  Find the limit lim izz\/ [10 Marks]

n—w N

41. Find the shortest distance from the point (1,0) to the parabola y2 =4x [13 Marks]
2 2
42. The ellipse a— +— b’ =1revolves about the X -axis. Find the volume of the solid of revolution. [13 Marks]
Xy~, >0 of
43. Let T(Xy)= Y’ , y . Determine which of — (0,1),— (0,1) and exists and which does not exist.
-xy“, y<0 X oy
[12 Marks]
44, Find the maximum and the minimum values of x* —5x* +4on the interval[2,3]. [13 Marks]
45, Evaluate the integral I j m [12 Marks]
Ox/a + y
46. Integrate the function f(X,y)= Xy(X2 + yz) over the domain R: {—3£ X% — y2 <3, 1<xy< 4}
[10 Marks]
47. Find the volume of the solid above the xy-plane and directly below the portion of the elliptic
2
paraboloid x? +y7: zwhich is cut off by the plane =9 [15 Marks]
xy(x* - y?)
=2 22 (%,y)=(0,0
48. If f(xy)=7 x?+y? (x.¥)=(0.0)
0 . (x,y)=(0,0)
lculat Gl d °f t(0,0). [15 Marks]
cacuae—an ——a arks
X0y 0yoxX
3 Xdx
49, Examine if the improper integral jm exists. [10 Marks]
od—x
V4 dxdy . oL
50. Prove that = < || ——=-—-=——<7 where D is the unit disc. [10 Marks]
3 g\/x2+(y—2)2
51. Evaluate: I = Jleog( j dx [10 marks]
X
x2 y2 2
52.  Find the matrix and minimum values of x2 + y 2422 subject to the condltlonsz + g + 2—5 =1 and
x+y—2z=0 [20 marks]
4 g 2.2 5
2T AV k)= (00)
53. Lletf(x,y)= (22 + y2)2 find a & > Osuch that|f(x,y) - f(0,0)| < 0.01
0 , x,)=(0,0)

whenever\/x2 +y2 <0 [15 marks]

54.  Find the surface area of the planex + 2y + 2z =12 cut off byx =0,y =0and x? + y2 =16
[15 marks]
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e 2 2
55.  Evaluate ”f(x,y)dxdy, over the rectangle R =[0,1;0,1] where f(x,y) = {x +y, ifx” <y<2x

R 0, elsewhere
[15 marks]
tan(”—x)

. X 2a

56. Evaluate the following limit hm(Z - —j [10 Marks]
x—a Qa
7l2 3/

\sinx

57.  Evaluate the following integral: _[ dx [10 Marks]

/6 Ysinx +cosx
58. A conical tent is of given capacity. For the least amount of Canvas required, for it, find the ratio of

its height to the radius of its base. [13 Marks]
59.  Which point of the sphere x? + y2 + 22 =1is at the maximum distance from the point(2,1,3)
[13 Marks]
60. Evaluate the integral ” (x — y)? cos®(x + y) dxdy where R is the rhombus with successive
R
vertices as (,0),(2x,7x),(x,27),(0, ) [12 Marks]
61. Evaluate” ‘y—xZ‘ dxdy where R =[-1,1;0,2] [13 Marks]
R
m (x,y) # (0,0)
62.  Forthefunction f(x,y) =4 x?+y ’ 4 "7 Examine the continuity and differentiability.
0 , (x,5)=(0,0)
[12 Marks]
63. Prove that between two real roots€* 0SX+1=0, a real root ofe*sin x+1=0 lies. [10 Marks]
tlog, (1+x
64. Evaluate:th)dx. [10 Marks]
o 1+X

1
65. By using the transformation X+ Y =U, Yy =UV evaluate the integral H{xy(l— X— y)}i dxdy taken over

the area enclosed by the straight linesx =0,y =0and x+y =1. [15 Marks]
66. Find the height of the cylinder of maximum volume that can be inscribed in a sphere of radius a.
[15 Marks]
67.  Find the maximum or minimum values of x* + y2 + Zzsubject to the condition ax’ +by2 +cz° =1and
IX+my+nz =0 interpret result geometrically [20 Marks]
1 .1 1
68. Evaluatej 2xsin = —cos = dx [10 Marks]
0 X X
69. Using Lagrange’s multiplier method find the shortest distance between the line y =10—2x and the
2 2
Xy
eII|pseI+E =1 [20 Marks]
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xy®
—, (X 0,0
70.  Compute f(0,0)and f, (0,0)for the function f(x,y) =1 x+y? (x.y)#(0.0)
0, (xy)=(0,0)

Also distance the continuity of f, and f, at(0,0). [15 Marks]
71.  Evaluate ” xydAwhere D is the region bounded by the line y = x—1 and the parabola y° = 2X+6.
D

[15 Marks]
3 1 1
X* COS—+ Y~ COS—
72. Define a function f of two real variables in the plane by f (x, y) = )2/ 5 X for X, y=0
X“+y
0, otherewis
Check the continuity and differentiability of f at(0,0). [12 Marks]

11
73. Let p and q be positive real numbers such thatBJra =1show that for real numbersab >0

a” b
ab—+—. [12 Marks]
P qQ
74.  Find the point of local extreme and saddle points of the function f for two variables defined by
f(x,y)=x"+y’—63(x+y)+12xy [20 Marks]
", (log(n+i)—logn)® :
75. Defined a sequence S, of real numbers by S, = Z( o n) 1 gn) does ::100 S, exist? If so compute
i1 +
the value of this limit and justify your answer [20 Marks]
: : 1 1y
76.  Find all the real values of Pand (so that the integral jo xP|log= | dxconverges [20 Marks]
X

2011

if it exists [10 Marks]

2

. X
77. Find lim XY
(x-00 X° + y

78. Let f be a function defined on R such that f (O) =-3and f '(X) <5 for all values of xin R How
large can f (2) possibly be? [10 Marks]
79. Evaluate:

3

X2 —4
(i) |irr21 f(x) Where f(x)={ x—-2
s , X=2

2010

80. A twice differentiable function f (X)is such that f (a)=0= f (b)and f (c)>0fora<c <bprove

1
X#2 (i) | enxdlx [20 Marks]
0

that there be is at least one point&,a < & <b for which f "(f) <0 [12 Marks]
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

1 /1+x
Dose the integraIJ‘_l ﬁ exist if so, find its value [12 Marks]

Show that a box (rectangular parallelepiped) of maximum volume V with prescribed surface area is

a cube. [20 Marks]
Let D be the region determine by the inequalitiesx >0,y >0,z<8 andZ > o y2 compute

J|[ 2xaraydz [20 Marks]
D

If f (X, y)is a homogeneous function of degree n in x and y, and has continuous first and second

order partial derivatives then show that
2 2 2 2 2
iy x oy O g iy @0 oy O 2 O
X

a oy ox? oxoy oy

=n(n-1)f [20 Marks]

2009

Suppose thef'is continuous on[1,2]and that f has three zeroes in the interval (1,2) show that f " has
least one zero in the interval (l, 2). [12 Marks]
If f is the derivative of same function defined on[a,b] prove that there exists a numbern [a,b]
such that Lb f(t)t=f(n)(b-a) [12 Marks]
If x=3+0.01and y = 4+0.01with approximately what accuracy can you calculate the polar
coordinate I and @ of the point P (X, y) Express you estimates as percentage changes of the value

that r and @ have at the point(3,4) [20 Marks]

A space probe in the shape of the ellipsoid 4% + y2 +47° =16 enters the earth atmosphere and its
surface beings to heat. After one hour, the temperature at the point(x, Y, Z)on the probe surface is

given by T (X, y,2) =8x" +4yz —16z +1600 Find the hottest point on the probe surface. [20 Marks]

Evaluate | = ” xdydz + dzdx + xz°dxdy where S is the outer side of the part of the sphere

X2 + y2 +2% =1 in the first octant. [20 Marks]
. . TX
Find the value of IIrT} In(1—x) Cot7. [12 Marks]
X—>
1
Evaluatej(xln x)%dx. [12 Marks]
0
Determine the maximum and minimum distances of the origin from the curve given by the equation
3x% +4xy +6Yy* =140. [20 Marks]
 xdx
Evaluate the double integral jm by changing the order of integration [20 Marks]
y
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94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Obtain the volume bounded by the elliptic paraboloid given by the equations
Z-X*+9y* &z =18—-x*-9y? [20 Marks]

2007

Let f(X), (X € (-, 7)) be defined by f (X)=sin|x|is f continuous on (-, z) if it is continuous then
is it differentiable on (-7, 7) ? [12 Marks]
A figure bounded by one arch of a cycloid X = a(t —Sint), y= a(l—cost),t IS [0, 27[] and the x-axis is

revolved about the x-axis. Find the volume of the solid of revolution [12 Marks]
Fin a rectangular parallelepiped of greatest volume for a give total surface area S using Lagrange’s
method of multipliers [20 Marks]

0’1 o’z
Prove that if 2 =g¢(y+ax)+y(y—ax) thena’ 5 o =0 for any twice differentiable @ and¥/ is a
X

constant. [15 Marks]
Show thate™x"is bounded on [0,00) for all positive integral values of n. Using this result show that

Ie‘xx”dx exists. [25 Marks]
0

2006

L2
Find a and b so that f '(2) exists where f (x) =< |X| [12 Marks]

a+bx® if x|<2

1
Express .[0 x"(L—x")Pdx in terms of Gamma function and hence evaluate the integral

Iol x° (1— X2 )dx [12 Marks]
HJ
Find the values of a and D such that o asin thilog CoSX _ % [15 Marks]
X
y y 2 azz 822 2 322
If z=xf| = |+g| = |show thatX" — +2xy +y°—=0 [15 Marks]
X X OX Oxoy oy
ooe_y
Change the order of integration inj —dydx and hence evaluate it. [15 Marks]
oy
X2 y2 ZZ
Find the volume of the uniform ellipsoid —2+b—2+—2 =1 [15 Marks]
a c
o . : L 0ifxy=0
Show that the function given below is not continuous at the origin f(X,y) =4 . [12 Marks]
lifxy=0
. Xy .
Let R* — R be defined as f (x, y) = T’(X' y) #(0,0), f (0,0)=0prove that f, and f, exist
(x*+y?)
at(0,0) but f is not differentiable at (0,0). [12 Marks]
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108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

fu=X+y+z,uv=y+Zanduvww=z thenfindM [15 Marks]
o(u,v,w)
m-1 n-1

X"+
Evaluate Io ————dX in terms of Beta function. [15 Marks]

(1 + X) m+n

Evaluate j”v zdV where V the volume is bounded below by the cone X + y2 = 7% and above by the

sphere X + y2 +7°=1 lying on the positive side of the y -axis. [15 Marks]
Find the x-coordinate of the center of gravity of the solid lying inside the cylinder X* + y2 =2ax
between the plane Z =0and the paraboloid X + y2 =az. [15 Marks]

2004

Prove that the function f defined on[0,4] f (x) =[] greatest integer < x, x €[0,4] is integrable on

4

[0,4] and that [ f (x)dx =6 [12 Marks]
XOZ 2

Shaw that x—— < log (1+x) < x— x>0
2 2(1+x)

[12 Marks]
Let the roots of the equation in A(1—x)*+ (1Y)’ +(1—-2)° =0be u,v,w proving that
a(U,V, W) —-_2 (y — Z)(Z — X)(X — y) . [15 MarkS]
o(x,y,2) (u=v)(v—w)(w—u)
Prove that an equation of the form x" = & wheren € N anda > Q'is a real number has a positive
root.

[15 Marks]

X2 +y° ab
Prove thatj y dx = ﬂ4 [4+(a® +b’)(a? +b™®)] when the integral is taken round the ellipse
p

2 2
X
Xy

7t =1 and pis three length of three perpendicular from the center to the tangent. [15 Marks]

o}

%I(Xl y) * (010)
If the function f is defined by f(Xx,y) =< X" +Y then show that possesses both the

0 ,(x,y)=(0,0)

partial derivative at but it is not continuous thereat. [15 Marks]

2003

Let f be a real function defined as follow:
FT(x)=x,—<x<l1

f(x+2)=x,¥YxeR

Show that f is discontinuous at every odd integer. [12 Marks]
e* +asin x, x<0

For all real numbers x, f (x) is given as f(X) = , . Find values of a and b for
b(x-)°+x-2, x>0

which is differentiable at X=0. [12 Marks]
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120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

A rectangular box open at the top is to have a volume of 4m?®. Using Lagrange’s method of
multipliers find the dimension of the box so that the material of a given type required to construct

it may be least. [15 Marks]
1 .
dx < sin?
Test the convergent of the integrals(i)I T (ii) _[ sz X dx [15 Marks]
°X° (L+x7)
ay
Evaluate the integraljj ydxdy [15 Marks]
0 (a—x)\/ax— y?

Find the volume generated by revolving by the real bounded by the curves (x* +4a?)y =8a’,

2y =X and x =0 about the Y -axis. [15 Marks]
b-a . . b-a
Show that <sin'b-sin"a< forO<a<b<1. [12 Marks]
1-a’ 1-b?
Show that”e‘(xz+y2’dxdy = % [12 Marks]
00
xP sin 1 x#0
Let f (x) = X' . Obtain condition on p such that (i)f is continuous at X=0 and (ii) f is
0 x=0
differentiable at X =0 [15 Marks]
Consider the set of triangles having a given base and a given vertex angle show that the triangle
having the maximum area will be isosceles [15 Marks]

If the roots of the equation (1 —U)*+(A-V)’+(1—w)*=0in A are X,Y,Zz. show that
o(x,y,z) _ 2(u=-v)(v-w)(w-u)

. [15 Marks]
o(u, v, w) (X=y)y-2)(z=x)

2 2

3 3
Find the center of gravity of the region bounded by the curve (ij —{%j =1 and both axes | the
a

first quadrant the density being p = kxy whereK is constant. [15 Marks]

2001

Let be defined on by setting f(x) =X if X is rational and f(x)=1—X if X is irrational show that is

1
continuous at x = > but is discontinuous at every other point. [12Marks]
. (1
Sin| —
Test the convergence ofjl X dx [12 Marks]
0 \/; '

Find the equation of the cubic curve which has the same asymptotes as 2x(y—3)2 = 3y(x—1)2 and

which touches the axis at the origin and passes though the point (1, 1) . [15 Marks]

Find the maximum and minimum radii vectors of the section of the surface
(X* +y? +2°) =a’x® +b®y? + ¢?z” by the planelx+my+nz =0 [15 Marks]
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134. Evaluate ”I(X+ y+12 +1)2dxdde over the region defined by x>0,y >0,z>0,x+y+2z<1

[15 Marks]
135. Find the volume of the solid generated by revolving the cardioid r = a(l—cos#) about the initial line
[15 Marks]
2 2
136. Use the mean value theorem to prove that7 <logl.4< e
[12 Marks]
4 ome 1 .0, I''Tm
137. Show that ﬂ x* Tty dxdy = = r?™*™ ——— for all positive values of and laying the circle
4 C(l+m+1)
X* + y2 =r, [12 Marks]
2 2 2
138. Find the center of gravity of the positive octant of the ellipsoid X—Z +§ +Z—2 =1 if the density varies
a c
as Xyz [15 Marks]
139. Lletf(x)= 2, X IS_ |rra'F|onaI show that if is not Riemann integrable on[a,b] [15 Marks
1, x isrational
d" (logx n Nl 11 1
140. =(-1 logx-1-——=....—— 15 Marks
dX( X j ( ) Xn+l( g 2 3 nj [ ]
141. Find constant aand b for which F(a,b) = J'{Iog X —ax? +bx2}dx is a minimum [15 Marks]
0

1999

142. Determine the set of all points where the function f (x) = X

1+x|

143. Find three asymptotes of the curve x*+2x®y —4xy® —8y® —4x+8y—10=0.Also find the intercept of

is differentiable. [20 Marks]

one asymptote between the other two. [20 Marks]
144. Find the dimensions of a right circular cone of minimum volume which can be circumscribed about
a sphere of radius a. [20 Marks]
145, If fis Riemann integral over every interval of finite length and f (x+Yy) = f (x)+ f (y) for every
pair of real numbers xand y show that f(x) =cxwherec = f (1) [20 Marks]
sin®t 3ra’

and its asymptote is

146. Show that the area bounded by cissoids x = asin’t,y = a :
cos

[20 Marks]

o oaw o)

147. Show that ” x"ty" ! over the positive quadrant of the elllpsea—+F =1is 2 r(m o 1j

— 4 —+
2 2
[20 Marks]
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1998

148.  Find the asymptotes of the curve (2% —3y+1)%(x + y) — 8x + 2y — 9 =0 and show that they intersect the

curve again in their points which lie on a straight line. [20 Marks]
149. Athin closed rectangular box is to have one edge n times the length of another edge and the volume of the

box is given to be v . Prove that the least surface s is given by ns® =54 (n + 1)2 v? [20 Marks]
dn 2 2
150. |If x+y=1,Prove that — (x"y") = n![y” —(n) Y e + (n) A R (—1)”x”:| [20 Marks]
dx"” 1 2
p-1
151. Show that wa—dx = B(p,q) [20 Marks]
0 1+ x)7
dxdydz 7° . X .
152. Show that J'J'.[ =2~ Integral being extended over all positive values of X,Y,Z for which
A-x*—y*-2%) 8
the expression is real. [20 Marks]

1
153. Theellipse bx? + a2y2 =a*b*is divided into two parts by the linex = 5(1, and the smaller part is rotated

through for right angles about this line. Prove that the volume generated is ﬂazb{¥ - g} [20 Marks]

1997

154. Suppose f(x) =17x'? —124x° +16x% -129x2 +x —1 determinedi(fl) if x =—1 it exists.
x

[20 Marks]
155. Prove that the volume of the greatest parallelepiped that can be inscribe in the ellipsoid
£+ﬁ+£ 1 8abc
a? b2 2 3\/§
156. Show that the asymptotes of the cut the curve

[20 Marks]

(x% = y2)(y% —4x®) + 65 —5xZy — 3xy? + zy° —x% + 8xy —1 =0 again in eight points which lie on a

circle of radius 1. [20 Marks]
157. Anarea bounded by a quadrant of a circle of radius a and the tangent at its extremities revolve about one of
the tangents. Find the volume so generated. [20 Marks]
00 00 0 .
158. Show how the changes of order in the integral I '[e_xy sinx dxdy leads to the evaluation of_[ SINX
00 o ¥
hence evaluate it. [20 Marks]

159. Show thatin [n (nJr%j = = [27 where 7> 0 and [n denote gamma function. [20 Marks]

1996

160. Find the asymptotes of all curves 4(x?* + y4) —17362y2 — 4x(4y2 —xz) + 2(.’)62 —2) =0 and show that

they pass thought the point of intersection of the curve with the ellipse x? + 4y2 =4, [20 Marks]
161. Show that any continuous function defined for all real x and satisfying the equation f(x) = f(2x +1) for all

x must be a constant function. [20 Marks]
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162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

Show that the maximum and minimum of the radii vectors of the section of the surface
2 2

(x2 + y2 + 22)2 X Y 2 by the plane Ax + 2y + vz = O are given by the equation
a’> b®
2,2 2 2 2.2
a’122+bﬁ;2+“‘;2=o, [20 Marks]
1-a“r® 1-6"r* 1-c°r
ou Ou OJu
fu=f f,l’f prove thatx —+y—+2z—=0 [20 Marks]
abc ox dy 0z
00 00 e—y
Evaluate I j—dxdy. [20 Marks]
00 Y
The area cut off from the parabola y2 = 4ax by chord joining the vertex to an end of the latus rectum is
rotated though four right angles about the chord. Find the volume of the solid so formed. [20 Marks]

prove that g(x) =1+ [g(x)]3 [20 Marks]

, 1
If g isthe inverse of f and f'(x) = 3
1+x

1D n? n?® n*(n-1)>°
Taking the nth derivative of (x"*)” in two different ways showthat1+—2+ s 5T 5.9 Tto
17 1°.2 17.2°.3

2n)!
(n+1term = ( n)2 [20 Marks]
(n!)
Let f(x,y) which possesses continuous partial derivatives of second order be a homogeneous function of x
and y off degree n prove that x*f,, + 2xyf,, + y°f,, =n(n—1)f . [20 Marks]
2 2 2 2
Find the area bounded by the curve N + LA PR [20 Marks]
4 9 4 9
Let f(x), x >1 be such that the area bounded by the curve y = f(x) and the linesx =1,x = b is equal to
V1462 =2 forall b>1. Does [ attain its minimum? If so, what is its values? [20 Marks]
1 2 3 -1 2 -1
show that T| = |1 2 |r[ 2| (221 ]-GR -1 [20 Marks]
n n n n \/ﬁ 2
1,0 o :
E(b —a”) if O<x<a
. 1 9 x2 a2 . ,
f(x) s defined as follows: f(x) = §b 6 3 if a<x<b .Provethatf(x) andf'(x) are
X
1(6°-a® .
= g if x>b
3 x
continuous but f'"(x) is discontinuous. [20 Marks]
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173. Ifaandf lie between the least and greatest values of a,b,c prove that

fl@ f) f(o) fla f'(@ [f(B) .
#a) #0b) ¢c)|=K|d(a) ¢'(a) @(B)|whereK = E(b —c)(c-a)(a—b) [20 Marks]
w(x) w(b) w(c) w(x) yv'(a) w(B)

174. Prove that all rectangular parallelepipeds of same volume, the cube has the least surface [20 Marks]
2
dx V4
175. Show that means of beta function that_[ T =— O<a<l). [20 Marks]
L (z-0)(x-1)7  sinza
dxdydz
176. Prove that the value of_m Y 3 taken over the volume bounded by the co-ordinate planes and
(x+y+z+1)
1 5
the planex+y+z=1 |s§ log2—§ . [20 Marks]

177. The spherex? + y2 +2% = a? is pierced by the cylinder(x2 + yz)2 = aZ(x2 - yZ) prove by the cylinder

Sa?[;r 5 4(}

4 3 3

1993

178. Provethatf(x) = x2 sinl,x #0 and f(x) = 0x = O for is continuous and differentiable atx = 0 but its
x

(% + %)% = a®(x® - y%) 5= [20 Marks]

derivative is not continuous there. [20 Marks]
179. If f(x),4(x),w(x) have derivative when@ < X < b show that there is a value ¢ of x lying between a and

f(@) ¢a) y(a)

b such that|f(b) ¢@(b) w(b)|=0 [20 Marks]
fle) ¢le) wlc)
180. Find the triangle of maximum area which can be inscribed in a circle [20 Marks]

Jr
oJa

|— 1 |_ l_
182. Defined Gamma function and prove thatln n + [20 Marks]

183. Show that volume common to the spherex + y +2% =a? and the cylmderx + y =qax is

21(37r 4). [20 Marks]

Jr

181. Prove that jo 0" g = Y (g > 0) deduce that jo x¥e ™ dx = i —~—_[1.8.5...(2n—1)] [20 Marks]

1992

184. If y =€ cosbux prove that y, —2ay; + (CL2 + bz)y = 0 and hence expand €2~ cosbx in powers of X

Deduce the expansion of e®* and cosbx . [20 Marks]
185. If x =rsinfcosg@,y =rsindsin g,z = rcos @ then prove that
dx? + dy“2 +dz? =dr? +r’d6? + r’ sin® 0d¢2 . [20 Marks]
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2 2 2

186. Find the dimension of the rectangular parallelepiped inscribed in the eIIipsoidx—2 + Z—2 + 2—2 =1 that has
a c
greatest volume. [20 Marks]
2 92 P 128(13
187. Prove that the volume enclosed by the cylinders x“ + y° = 2ax,2” = 2 axis [20 Marks]

188. Find the centre of gravity of the volume formed by revolving the area bounded by the parabolas y2 =4ax

andx? = 4by about the x-axis [20 Marks]
1
189. Evaluate the following integral in terms of Gamma function _[ 1+ x)p(l —x)qu, [p>-1,9 >-1] and
-1
prove thatI” l I g = iﬂ' [20 Marks]
3) (3) 3
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