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1. The value of [i k j] is 

(a) 1 

(b) 2 

(c) 0 

(d) -1 
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2. If a, b,  are any three vectors, then 

is 

(a) 0 
(b) 1 
(c) -1 

/541 

(d) b 

3. 1If V = (2x+ yi -(3y + 23)j+ (x + az)f is solenoidal, then the value of the 
constant a is 

(a) 2x 

å x (b x) +bx(xa) +  x (d xb) 

(b) 2z 
(c) 1 
(d) o 

4. If o, y, z) = x + y+, then the value of grad o at the point (1, 2, 3) is 

( ) 

(a) 2i + 4+sÊ 
(b) i +4j+6k 
(c) 2f +3j+ 6k 
(d) 2i +4j+6k 

(a) 5x+ 3y =1 
(b) 5x+3y +16 =0 

5. By changing the origin to (2, 3) without changing the direction of axes. the 

(c) 5x+3y +6 =0 

equation 5x+3y =3 changes to 

(a) ab-h =0 
(b) ab -h 

() 

(d) None of the above 

0 

( 

(c) a=b and h=0 

(d) a+ b=0 

( 

( 

6. The equation ax +2hxy + by +2gx + 2fy +c=0 represents a circle, if 

( 

) 

) 

) 

) 

) 
) 

) 

2 
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7. The shortest distance between the lines 

is 

(a) 2V29 
(c) 2/30 

(a) 0 

(b) 

(a) 

(a) 

8. The angle between the planes x + y+z=1 and x-y =2 is 

(b) 

7 

1s 

9 

/541 

2 

(d) o 

7 

( 

9. If the sphere is x+y +-4x+ 5y -6z-1 = 0, then the radius is 

( 

(a) (1, 2, 3) 

x+1_y+1_z+1 and 7 -6 1 

(c) (2, 1, 3) 

( 

( 

) 

) 

) 

(b) 3V29 

) 

(d) 3/30 

) 

10. The coordinates of the centre of the circle x + y + 2 =30, x+ 2y + 3z =14 

() 

() 

3 

(b) (0, 1, 2) 

(d) (4, 3, 1) 
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Answer the following : 

1. Show that (d x b) x =dx(bx if and only if ( xd)xb = 0. 

B=-2i+j-2k. 

SECTION : B-SHORT ANSWERS ) 

. Find a unit vector perpendicular to each of the vectors a = 4i - j+ 3k and 

(Marks: 15 ) 

7. Show that the lines 

/541 

UNIT -I 

3. If and A have continuous second-order partial derivatives, then prove that curlgrad = 0. 

are coplanar. 

OR 

4. Find the unit normal to the surface x* -3xsz + z +1=0 at the point 4, 1, 1). 

3 

UNIT-II 

5. 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 as coordinate axes. 

-1 

6. For what value of k, will the equation 3x+ ky -3y + 29x-3s +18 =0 
represent a pair of straight lines? 

OR 

UNIT-II 

-2 

OR 

x+21-y2+ and 3-*2+2 

UNIT-IV 

3×5=15 

4 

-2 1 
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8. Find the equations of the planes bisecting the angles between the planes 
x+ 2y + 2z-3 =0 and 3x+4y +12z+1=0 

at the point (5, 4, 4). 

9. Find the equation of the tangent plane to the sphere 

OR 

UNIT V 

*+y+-2x+3y -4z+6=0 

Answer the following questions : 

10. Find the equation of the cone whose vertex is (0, 0, 3) and the base is 

2-=7. 

/541 

OR 

( SECTION : C-DESCRIPTIVE ) 

cOs A = 

( Marks: 50 ) 

UNIT 

1. (a) In a triangle ABC on a plane, let BC =d, CA =b, AB . Prove that 

(b) Show that [b x xd dxb]=ld B a2. 

2bc 

where a, b, c are the lengths of the sides BC, CA, AB, respectively. 

OR 

10×5=50 

5 

2. (a) If 0 =(t+ l)i + 2tj+ k t=1, find the normal 

components of acceleration of the given motion and hence write 

acceleration in the form a = aft + ayC without finding T and C. 

tangential and 

5 

5 

5 
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(b) Prove that for a plane triangle ABC 
sin Csin B 

where BC -�, CA = b, AB =8. 

/541 

3. (a) Find an equation for the tangent plane to the surface xz + x�y =z-1 
at the point (1, -3, 2). 

b 

(b) Let B = 2x2i- yzj+ 3xz°k and = xyz. Find the value of V xB and 
curl (B) at the point (1, 1, 1). 

4. (a) If o = 2xyz+xy, evaluate 0dY, where C is the curve x =t, y = , 
z= t from t=0 to t=1. 

transforms to 

UNIT-II 

sin A 

(b) Evaluate I A -RdS, where A =(x+yi-2xj+ 2yzk and s is the 
surface of the plane 2x + y + 22 =6 in the first-octant. 

then show that 

OR 

5. (a) Prove that the equation 2x- 5xy+ 3y-2x+ 3y = 0 represents a pair 
of straight lines. 

() ab-h = ab'- hi2 

(b) If by any change of axes, without change of origin, the quantity 
a² + 2hy + by² + 2gx + 2fy + c 

(i) f2 + g² = f2 + g2 

UNIT-III 

a'x + 2hxy'+ by+ 2g'x+ 2f'y'+ e 

6 

4 

6 
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OR 

6. (a) Reduce the equation 3x +2xu +3u -16x+ 20 =0 to standard form. 

(b) Find the equation of the diameter of the conic 4x +6xy-5y =1 
conjugate to the diameter y -2x=0. 

7. (a) Prove that the length of the perpendicular drawn from the point 
(x1 y1 zË) to the plane ax+ by + cz+d = O is 

UNIT-IV 

(b) Find the equation of the plane passing through the points 
(4, 0, -2), (1, 1, -1) and origin. 

|axj + byj+ cË +d| 

8. (a) Find the angle between the planes represented by 

12x -2y² -62 -22xy + 7yz + 6zx = 0 

/541 

(b) Find the magnitude and the position of the line of shortest distance 
between the lines 

OR 

and cuts the sphere 

2x+y -z= 0= x-y+2z and x + 2y -3z�4 =0 = 2x-3y + 4z-5 

orthogonally. 

9. (a) Find the equation of the sphere that passes through the circle 

2+y²+ -2x+3y -4z+6 = 0, 3x -4y + 5z-15 - 0 

UNIT-V 

2+y' + +2x+ 4y -6z + 1ll =0 

5 

5 

5 

5 

5 

5 
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(b) Find the equation of the cone, whose vertex is (c, B, Y) and the base is 
the parabola z =0, y = 4ax. 

/541 

OR 

10. (a) Find the equation of the cylinder whose generators are parallel to the 

line 2x =y = 3z and which passes through the circle y = 0, x + =8. 
(b) Find the equation of the right circular cylinder of radius 2, whose axis 

is the straight line 

24G-370 
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2.. If a, b,  are any three vectors, then 

is 

(a) 0 
(b) 1 

/541 

(c) -1 

(d) b 

(a) 2x 

(b) 22 
(c) 1 

d x (B x)+bx (xå)+x(d xb) 

3. If V = (2x+ y)i - (3y +22+(x+ azk is solenoidal, then the value of the constant a is 

(d) o 

( ) 
( 

() 

( 
( 

(a) 2i +4j+ SÊ 

(c) 

(b) i +4)+6k 

4. If ox, y, z) = x+y +, then the value of grad at the point (1, 2, 3) is 

(c) 2i + 3j+ 6k 
(a) 2i + 4j+ 6f 

) 

(a) 5x+3y =1 

) 

) 

(b) 5x +3y + 16 = 0 

5. By changing the origin to (2, 3) without changing the direction of axes, the 
equation 5x+ 3y =3 changes to 

5x+3y +6 =0 

(a) ab - h =0 
(b) ab - h 0 

( 

( 

(d) None of the above 

(c) a =b and h=0 

(d) a + b =0 

( 

( 

( ) 

6. The equation ax+ 2hxy + by� + 2gX + 2Jy +c=0 represents a circle if 

) 

( 

) 

() 

eo1Adit DAM 

) 

( 

( ) 

2 
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7. The shortest distance between the lines 

is 

(a) 2/29 

(c) 2/30 

(a) 0 

(b) 

(c) 

(d 

8. The angle between the planes x +y + z =1 and x-y=2 is 

(a) 

( 

2 

3 

js 

4 

/541 

9 

(d) 0 

7 

9. I the sphere is 2+y +-4x+ 5y -62-l = 0, then the radius is 

x+1_ytl_2+1 and X-3_y-5_Z-7 
7 -6 1 

() 

(a) (1, 2, 3) 

(c) (2, 1, 3) 

() 

1 

(b) 3/29 

10. The coordinates of the centre of the circle x + y +2 =30, x + 2y + 3z =14 

( 

(d) 3/30 

) 

-2 

3 

() 

(b) (0, 1, 2) 

(d) (4, 3, 1) ) 
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Answer the following: 

1. Show that (d xb)x =dxbxait and only if ( xå)xb = 0. 

( SECTION : B-SHORT ANSWERS ) 

( Marks: 15) 

7. Show that the lines 

/541 

UNIT-I 

Find a unit vector perpendicular to each of the vectors å=4i -j+ 3k and 

B=-2i+j-2k. 

3. If and A have continuous second-order partial derivatives, then prove 
that curlgrad o = 0. 

are coplanar. 

x+2 

OR 

4. Find the unit normal to the surface x*-3xyz + 2 +l=0 at the point 

(1, 1, 1). 

3 

UNIT-II 

5. 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 
as coordinate axes. 

OR 

6. For what value of k, will the equation 3x� + kxy -3y+ 29x-3u + 18 = 0 
represent a pair of straight lines? 

UNIT-II 

OR 

3«5=1$ 

UNIT-IV 

and 

4 ( Contd. 



8. Find the cquations of the planes bisecting the angles between the planes 

x+2y + 2z-3 =0 and 3x 4y+ 12z + 1 =0 

at the point (5, 4, 4) 

9. Find the cquation of the tangent plane to the sphere 
2++ -2x+3y - 4z +6 0 

OR 

7. 

UNIT-V 

10. Find the cquation of the conc whosc vertex is (0, 0, 3) and the base is 

*?-y' 

Answer the following questions : 

/541 

OR 

( SECTiON :C-DESCRIPTIVE ) 

(Marks 50 ) 

COS A 

UNIT-I 

1. (a) In a triangle ABC on a plane, let BC = a, CA =b, AB = c. Prove that 

where a, b, c are the lengths of the sides BC, CA, AB, respectively. 

(b) Show that b x¢ �xd dxb]-ld b P. 
OR 

10×5-50 

2bc 

tangcntial and normal 2. (a) 1f 0 = (t+ 1)i + 2tj + k, t = 1, find the 
components of acceleration of the given motion and hence write 

acceleration in the formn d =afT + ayN without finding T and N. 

5 

5 

5 

5 

Contd. 



(b) Prove that for a plane triangle ABC 

where BC = d, CA = b, AB =. 

/541 

sin C sin B sin A 

3. (a) Find an equation for the tangent plane to the surface xz + xy =z-1 
at the point (1, -3, 2). 

(b) Let B = 22i- yzj+ 3x2k and = xyz. Find the value of VxB and curl (¢B) at the point (1, 1, 1) 

UNIT-II 

4. (a) Ifo = 2xy z+xy, evaluateO dY, where Cis the curve x =t,y=, 
z= t from t=0 to t=1. 

(b) Evaluate A·ñ ds, where Ä = (x+yi - 2xj+ 2yzk and S is the 

transforms to 

OR 

5. (a) Prove that the equation 2x -5xy+ 3y-2x+ 3y =0 represents a pair 
of straight lines. 

then show that 

(b) If by any change of axes, without change of origin, the quantity 
ax + 2hy + by� + 2gx + 2fy +c 

UNIT-III 

() ab- h² = ab'- hi2 

a'x? + 2h'xy' + by +2g'x'+ 2f'y'+ c' 

6 | Contd 

5 

5 

5 

5 

5 

4 

surface of the plane 2x+ y +2z =6 in the first-octant. 



6. (a) Reduce the equation 3x +2xu + 3u2-16x + 20 =0 to standard form. 

(b) Find the equation of the diameter of the conic 4x + 6xy - 5y =1 
conjugate to the diameter y -2x =0. 

OR 

7. (a) Prove that the length of the perpendicular drawn from the point 
(x1, y1, z1) to the plane ax+ by + cz + d=0 is 

UNIT -IV 

(b) Find the equation of the plane passing through the points 
(4, 0, - 2), (1, 1, -1) and origin. 

/541 

|axj + by1 + cz +d| 
Va?+b2 + e2 

8. (a) Find the angle between the planes represented by 
12x-2y -62-2xy + 7yz+ 6zx =0 

(b) Find the magnitude and the position of the line of shortest distance 

between the lines 

and cuts the sphere 

OR 

orthogonally. 

2x+ y-z=0= x-y +22 and 

9. (a) Find the equation of the sphere that passes through the circle 

x2 + u2 +2-2x+ 3y -4z +6 =0, 3x�4y + 52-15 =0 

x+ 2y-3z-4 = 0 =2x-3y + 4z-5 

UNIT-V 

x +y' ++2x+ 4y -6z+11 =0 

7 

5 

5 

5 

5 

5 

5 

5 

| Contd. 



(b) Find the equation of the cone, whose vertex is (a, B. Y) and the base is 
the parabola z =0, y =4ax. 

/541 

10. (a) Find the equation of the cylinder whose generators are parallel to the 
linc 2x =y=3z and which passes through the circle y = 0, x +z =8. 

(b) Find the equation of the right circular cylinder of radius 2, whose axis is the straight line 

OR 

8 
24G-370 

5 

5 

5 
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