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Question: 1 . (a) Find the condition on a, band c such that the following system is consistent 
x+2y-2z-2 t =a 

(5+ 5+5) -y+3z+2 t = b 

-x+y+4z+3 t =c 

4 y-z- t =2 

~1 and B = [ 
1 1 1 

] find the inverse of the matrix ( B A) T 
2 I - 1 

I 
(b)lf A=l~l 
(c) Use Cramer's rule to solve the system 

2x+y+ z= l , x-y +4 z=O, x+2y-2z=3 

Question : 2.(a) Find the parametric equations of the line passing through point A (2, 1, 3) 

(5+ 5+6] and perpendicular to the plane 3x- 2y + z = 2 
(b) Determine if the three vectors 

a =< 1, 4,-7 >, b =< 2, -1,4 > and c =< 0, -9, 18 > lie in the same plane . 

(c) If given points ?(4,-3,-2), Q(2,3,5), R(l ,O,S) and S(-3,2, 7). Find 
- -

(i)The angle between PQ and RS. 

(ii)The component of PS along QR. 
Question: 3. (a) Consider the function 

(6+ 6+6] 

u = .f(x, y) where x = r cos() and y= r sin() 

( au )
2 

1 
( au )

2 

( au )
2 

( au J
2 

prove that - +- -- = - + -ar r2 aB ax ay 
(b)Find the unit tangent vector for the curve C 

x = t 2 + 1, y = 4t- 3, z = 2t 2
- 6t at t = 2. 

(c) Find the curvature, radius of curvature and center of curvature of 

y = sin(3x) at the point P( %· 1). 

' 
Question: 4. (a) Show that lim ,xy 

4 
does not exist. 

(x .y )--+ (o.o , x- + y 

(5+ 5+5] (b) F. d au au au ·r ( ) I y2 m - +-+- 1 u x,y, z = y ax ay az J 

I z z-

(c) Use differential to find approximate change in 

f(x,y) = x 2 + 2.xy-4x, if the point(-1,2) change to (-1.01, 1.98) 
Question: 5. (a) Find the directional derivative of .f(x,y, z) = xy + yz + xz at the point P (I, I, I) 

(8+8) inthedirectionoftheline x=- 1+2t, y= 2+ t, z= 1-t, 
• In which direction f(x,y,z) increases most rapidly at p? 

• What is the maximum rate of increase of .f(x,y,z) at P? 

(b) Let .f(x,y, z ) = x2 + i +4z 2
• Use Lagrange multipliers to find the point on the 

plane x+ y+z =I at which .f(x,y,z) has minimum value. Find the value. 
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Q uestion: 1 . (a) Find the condition on a, band c such that the following system is consistent 
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1
] find the inverse of the matrix (BA)" 

(c) Use Cramer's rule to solve the system 
2x + y+ z =l , x- y +4z=O , x+ 2y -2 z =3 
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Question: 2.(a) Find the parametric equa tions of the line passing through point A (2, 1, 3) 

(5+ 5+61 a nd perpendicular to the plane 3x- 2 y + Z = 2 

I bJ 

\ S\ 

l c__) 

\ 6l 

(b) Determine if the three vectors 
a =< 1,4, - 7 >, b =< 2,-1,4 > and c =< 0,-9,18 > lie in the same plane. 

(c) If-given poin ts ?(4,-3,-2), Q(2,3.5), R(1,0.5) and S(-3.2,7) . Find 

(i)The angle between PQ and RS. 
(ii)The component of PS along QR. 
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Question : 3. (a) Con sider the fun ction 

[6+ 6+6] 

u = f(x ,y) where x = r cosB andy= rsin B 

prove tha t ( eu)~ +~( au )" =(~u)
2 

+(ouJ
2 

or r ae ox oy 
(b)Find the unit tangent vector for the curve C 

x = t 2 + 1, y = 4t- 3,.: = 2t 2 
- 6t at t = 2. 

(c) Find the curvature, radius of curvature and cen ter of curYature of 
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y =sin(3x) atthe point r(.;-.1)· 
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Question: 4. (a) Show that xy 
ll·m does not exist. , 4 

[5+ 5+5J 

I r .. l " )--+(0.0 ) X- + J' 

1

1 X X . au au au . 
(b) Fmd -+-+- 1f u(x,y,z) =11 y y ax ay az 

1 z z~ 

(c) Use differen tial to fin d app roximate change in 

f(x . y) = x 2 
+ 2xy - 4x, if the point( -1, 2) change to ( -1.0 L 1.98) 
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Question: 5. (a) Find the di rectional deriva tive of f (x,y. :: ) = x.v+ y: + x:: at the point P(l.l.l ) 

(8+81 in the direction of the line x = -1 + 2t , y = 2 + t , :: = 1-t, 

ccn 

\!61 

• 

• In which d irection it inc reases most r ap idly? 
• Wha t is the maxim um rate of increase ofjat P?. 

(b) Let f(x,y, :: ) = x2 + / + 4: 2
• Use Lagrange multipliers to find the poin t on the 

plane x+ y +.: =I at which f( x,y.:: ) has minimum va lue. Find the va lue. 
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