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1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.

Q.1 Attempt ANY TWO of the following: 12)
a) Find the directional derivative of the scalar function fx.y.z)=x"+xy+2°
at the point A(1,—1,-1) in the direction of the line AB where B has
co-ordinates (3, 2, 1).
b) If 4=2i+37+5k, B=i+j+k C=2i++3k
Show that : 2-(Ex6) = E-(ax—/}) = a(ZxE) .
¢) If F=f(x,y)=xy—e” . Showthat F =F,.

Q.2 Attempt ANY TWO of the following: (12)
a) Using total differentiation, find approximate value of \/ (4.99)* +(12.02)* .

b) Find the scalar and vector product of two vectors A and B, where

A=2i+ } +k and B=4i+ 2}' +3k. Also find the angle between A and B .
¢) Find the directional derivative of the scalar point function
¢=x"y+y’z+z x at the point (2, 2, 2) in the direction of the normal to the

surface 4x’y+2z> =2 at the point (2, -1, 3).

Q.3 Attempt ANY TWO of the following: (12)
4)  Find the projection of vector B=i+ 5}' +3k on the vector A =2i+ 3}' +6k .
b) Ifu=x+y+z, v=x’+y’+2°, w=yx+2x+xy prove that grad u and grad

v and grad w are coplanar vector.
©) F=aln(x*+y’), showthat F,, =F, and F +F =0.

Q4 Attempt ANY THREE of the following: (12)
a) Show that given three vectors

2=2§—}—/Ac, §=;+2}'—3l€ and 5=3§+2}'—5/Ac, are coplanar.

b) Find the modulus of i i if
-3i
. . 0 2
¢) Show that z= f(x+cr)+¢(x—ct) is a solution of é—f— = iz% for all
x°  c¢” Ot
fand ¢ .
d)  Show that F = cos y? —Xxsiny ; —coszk isaconservative field.
Q.S Attempt ANY FOUR of the following: (12)
a) Define degree, order and homogeneity of a differential equation
2 2
%x—f + % +x=0.

b) Evaluate V(Inr).

¢) Find the slope of the tangent to the curve
X +3x9°-y*=0atx=2and y=-3.

d)  Find the angle between A=2i+ 2}' ~k, and B =6i-23+2k.

€) Determine the value of ‘P’ so that 4 =3i + P}' +kand B=4i- 2}' -2k are
perpendicular.

) Determine the value of x and y; if x+iy=(1+ z'\/3_)4.
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