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B.Tech. (2011 Onwards) (Sem.-1)
ENGINEERING MATHEMATICS - i

Subject Code : BTAM-101
Paper ID : [A1101]

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :

1. SECTION-A is COMPULSORY consisting of TEN guestions carrying TWO marks
each.

SECTION - B & C. have FOUR questions each,.

Attempt any FIVE questions from SECTIONB & C carrying EIGHT marks each.
Select atleast TWO questions from SECTION-B & C.

Symbols used have their usual meanings. Statistical tables. if demanded, may
be provided. '
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SECTION-A
1. Solve the following :

&) Find asymprotes. parallel to axes, of the curve :xy + 2y -~ 3v+ 1 0
L

b} Let —5+= =1 be a given ellipse. Write its area in the form of . double integral.
a b
N . L olr,8) L
¢j) Find the value of e where x = rcost & v = r sind.
(x, ¥) :

' d) 1f an error of 1% is made in measuring the side of & square, W hat is the percentage
i error in itz area?

i RIE) REE)
' . X T +y

I e) Is the function A, y) = ~m—=
i v R / /5
b X +y

homogeneous? 1f yes, what is 1's degree?

31
f) What is the value of | J’<x2+3y2)dyd\~?

00

x

1
g) Give geometrical interpretation of J‘ [ dydx
0 ;: '

h) Show that tor the vector field F = x%+ 3/ + 2%k, V-(V % F) =

1) For¢(x,y.z) = x cos(x +’y +z), compute V x (@p’) .

j)  Evaluate J-x,vcés over the curve C given by x =4cos 1, v=4sins, ~=-20<r<n/2.
e
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SECTION-B
Trace the following curves by giving their salient feature -
a) K= 0F =),
b) r=aflsecd + cosb), a > 0.

a) Find the length of the arc of the cycloid x = a(® —sindr, 3 =all- cosu), 0<9 <.

s .
- .. - . x° ,
b) Use definite integral to find the area of the ellipse — -+ / =1
PEPE
S "’ - U 22 [ o Fu Py
a) Ifu= logiyx"+y" +z" |, show that (x’ + )% +2%)| == + Tt 7= L

. J \oxt o ooyt Azt
b) State Euler’s theorem for homogeneous functions and verify it for
o -1
u=sin {x/y)+tan” (y/x).

a) Find the maximum and minimum distances from the oiigin to the curve
5xTF bxy + S3f -8 =),
X 3y z O(u.v,w)

b) Ifu=- —, show that ———— = (. .
, y—z Z—x X—y o(x, v,z

R e =

SECTION-C
a) Evaluate the following integral by changing the order of integration
Q

VA
~

5
J J(xz + ¥ )axdy.
0

X

31
b) Evaluate the triple integral | J J‘xyza’zdydx.
I 1/x 0

a) Find a unit vector normal to the surface +° +37 3xyz = 3 attheroint (1, 2,-1)

r~

bj Show that the vector field F(x, yoz) = (x7 - vzii+ (v -~z +(" - x)k
1s frretational.

a) Calculate the work done by F(x,p,2) = i=y/-+xyzk in movine the particle from
(0.0,0) to (1,-1,1) along the curve x = ¢, yE~tz=ifor0<r< 1,

. Fa O = s A o ~ - .
b} Compute J} Nds, where F = xi+(z" —zx) ] - xyk and S is the triangular surface
N : '
with vertices (1,0, (), (0.1, 0) and (0,0,2).
What do you mean by conservative vector field? Find the scalar potential of the
conservative vector field £(x, y) = (2xcos2y)i—(2x sin 2y + 43,
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