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Answer four questions, selecting one from each Unit 

UNIT-I 

1. (a) If by rotation of the rectangular axes 
about the origin, 

ax? +2hxy + by 
the expression 

changes 

a'x' +b'y' +2h'x'y', 
a+b= a'+b' and ab-h? = a'b'-h'2, 

prove 

to 

that 
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(b) Find the transformed equation of the curve (x+ 2y +4)(2x-y +5) = 25, when the two perpendicular lines x+ 2y +4 =0 and 2x-y+5=0 are taken 
coordinate axes. 

(c) Prove that the equation 
2x2 

(2 ) 

(d) Find 

D25/1236 

+ Xy -6y' -6x+23s - 20 = 0 
represents a pair of straight lines. Find the coordinates of their intersection and the angle between 

point of 
them. 

8x2 

the diameter of the conic 8x2 -6xy +9y +3 =0 conjugate to the diameter y-3x = 0. 

2. (a) Find the centre of the conic 
+9y-16xy -6x +4y +5 =0 

(b) Reduce the equation 
9x2 

as 

+24 xy + 16y -126x + 82y -59 = 0 to standard form. 
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(c) If the two pairs of lines 

(d) 

and 

(3 ) 

-2pxy-y' =0 

be such that each pair bisects the 

angles between the other pair, prove 

that pg+l=0. 

- 2qxy -y =0 

() Show that the diameters y +3x = 0 

conjugate and 4y- x =0 

diameters ellipse 

3x +4y =5. 

X= 
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(ü) Prove that the parametric equations 

b 1 

are 

the of 

and y = 2 

represent a hyperbola. 

(ti) Find the equation of the tangent to 
the conic 

UNIT-II 

x-8xy +2y -6x + 10y-28 = 0 

at the point (2, -3). 

3. (a) Find the equation of the plane passing 
through (1, -2, 1) and perpendicular to 
the line whose direction ratios are 2, 3, 5. 

(b) Find the equation of the cone whose 
vertex is (a, B, v) and whose base is the 

parabola y = 4ax, z =0. 
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(c) 

(4 ) 

Prove that the plane ax + by + cz = 0 

the cuts COne Xy t yz+ 2X = 0 in 

perpendicular generators if 

where abc + 0. 

(d) Show that the twO circles 
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x +y + 2-y+22= 0 

a b c 

X-y+z-2 =0 

and x*+y + z +x-3y + 2-5 =0 

2x-y+ 42-1=0 

lie on the same sphere and find its 
radius. 

4. (a) Obtain the equations of the circle lying 
in the sphere 

x² +y? + z-2x+4y -6z+3 =0 

and having its centre at (2, 3, -4). 

(b) Find the equation of the plane through 
the line of intersection of the planes 

2x-y+ 3z+5 =0 
X+3y-22-3 =0 

and perpendicular to the plane 

3x-y-22+7=0 
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(c) Find the equation of the right circular 
cone whose vertex is (3, 2, 1), axis is the 
line 

(5 ) 

x-3_y-2 _z-1 
3 4 

and semi-vertical angle is 30°. 

(d) Find the equation of the sphere which 
touches the sphere 

(b) Show that 

1 

x +y'+ z -6x+4y-2z-5 = 0 

at the point (4, 1, -2) and passing 
through the origin. 
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show that 

5. (a) State and prove Euler's theorem on 
homogeneous function of two variables. 

UNIT-III 

+y 

(c) State Schwarz's theorem. If 

fx, y) = log 

=0 

x y' 

dxðy dyox 

Xy 
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(d) Determine whether the function f 

defined by 

fx y) =x +y 

() + tan 

(b) If 

(6 ) 

is continuous at (0, 0). 

6. (a) Are the following functions 
homogeneous? If so, find their degree of 
homogeneity : 

D25/ 1236 

y? 

(i) x aya - tan 

u=2cos 

xy? 

Xuy t yy t cot 

if (x, y) + (0, 0) 

X+y 

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

-1 X+y 

0. 

(c) If u= -, apply Euler's theorem to 

show that 

find xu, + yu, and hence deduce that 

ty? 

1+1=2 

+2xy oy? dxðy 
=0 

5 
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(d) 

7. (a) If 

(c) 

() If z = f(ax + by), show that 

(7 ) 

X, yE R. 

dx 

(i) Find the domain of z= e*y, where 
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0z 

(d) Prove that 

a =0 
dy 

UNIT-IV 

calculate the volume of the 

parallelopiped having d, b, 
 as its 
adjacent sides with a common origin. 
Also find ax(b xc) and bx(
xà). 

d=-3i +7j+5k 
b=-5i +7j-3k 

=7i -5j-3k 

(b) Show that three non-zero vectors 

á, b, c are coplanar if and only if 
å-bxc=0. 
Prove that d x(b xc) =(d x b) x 
 if and 
only if (
 x)xb = 0. 

(bx
)x (å xd) + (
 xáx (b xd) + (åx b)x(
 xa) 

3+2=5 
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le Find à xb) if d = 2ti +(t² +1)) + tÕ and 

8. (a) If 

dt 

b =2sin ti +tË-cos tk. 

find d 

( 8 ) 

(e) Evaluate 

¡=cosei + sin ej + k 
= sin oi - cosej -2k 

ixx ) at 9 =0. 

(d) Prove that Vlog|7|= 

(b) Find the unit tangent vector to the curve 
x- 212 +4, y= 8t-1, z=6t +7t+1 at 

t=0. Also, find the tangent line and 
normal plane to the curve at t=0. 3+2=5 

(c) Find the directional derivative of the 
function f= xy+ yz+ zx in the direction 
of the vector i +2j+2k at the point 
(1, 2, 0). 

D25-1300/1236 

where r =Y 

d d. d7 
dt dt' dt3 

where r = (acost, asin t, ttan a), a and a 
being constants. 
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