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B. TECH
(SEM I) THEORY EXAMINATION 2020-21
ENGINEERING MATHEMATICS
Time: 3 Hours Total Marks: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1. Attempt all questions in brief. 2x7=14
a. State Cayley-Hamiton theorem.
b. 1 1 1
Reduce the matrix A = [1 1 1| into the normal form and find its rank.
1 1 1
C. What error in the logarithm of a number will be produced by an error of 1% in
the number
d. | Find n™ derivative of x3e%*.
e. | Find first order partial derivative of u = log(x? + y?).
f. | Evaluate f03 ) 12 xy(1+x +y)dydx
g | If# = xi+ yj + zk then show that curl # = 0.
SECTION B
2. Attempt any three of the following: 7x3=21
a. 2 0 -1
Find the inverse of the matix |5 1 0| by wusing -elementary
0 1 3

operation.
b. | Ify = (sin"1x)? then prove that
1- xz)yn+2 —@2n+ Dxynyg — nzyn = 0.

C. Ifu=f(y—z,z—x,x—y)thenprovethatZ—Z+Z—Z+g—Z=0.
d. | Evaluate by changing order of integration | 01 f; @ dydx.

e. | Verify Green’s theorem to evaluffe2y®dx + 3xdy where C is the
boundary of the closed region bounded by y = x and y = x2.

SECTION C
3. Attempt any one part of the following: T7x1=7

(a) 2 -1 1
_1 2 —
1 -1 2

(b) Find the values of A and p for which the system of equations
x +y+z = 6,x +2y+3z = 10,x + 2y + Azhawe p
(1) No solution (ii) Unique Solution (iii) Infinite Solutions

Verify Cayley- Hamilton theorem for the matrix 4 =

4. Attempt any one part of the following: T7x1=7

(8) |Ify = e ' then prove that
1+ xz)yn+2 +[@2n+2)x —1]ypy, +n(n+ Dy, = 0.

1|Page



Printed Page: 2 of 2
R RO R Subject Code: RAS103

PAPER ID-311319
Roll No:

|(b) | Trace the curve r = 2a cos 8 |

5. Attempt any one part of the following: 7x1=7

(a) _ xt+y* 20%u 0%u 29%u
Ifu = log, [ ey ] then find the value of x P + 2xy 93y +y 92

b — ol X u L ou T
®) | 1fu = coslﬁJrﬁthenprovethatxax+yay+2cotu =.0
6. Attempt any one part of the following: 7x1=7

(a) | Evaluate [ z Y dxdy, where R is the region bounded by the parabolas y? = 4x
and x? = 4y

(b) | Calculate the volume of the solid bounded by the surface x = 0,y = 0,5 +
y+z=1landz=0

7. Attempt any one part of the following: 7x1=7

(@) | Verify Stoke’s theorem for F=(2+ y2)i — 2xyj taken round the rectangle
bounded by the linesx =a,x = —a,y=0,y=b»b

(b) | Find the total work done by a force F = (x% + y2)i — 2xy] in moving a point
from (0,0) to (a, b) along the rectangle bounded by the linesx = 0,x = a,y =
0,y = b
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