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B. TECH.
(SEM I) THEORY EXAMINATION 2019-20
MATHEMATICS-I
Time: 3 Hours Total Marks: 100

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

SECTION A
1. Attempt all questions.
Q. No. Question Marks CO
a. Show that vectors (1, 6, 4), (0, 2, 3) and (0, 1, 2) are linearly 2 1
independent.
b. Define Lagrange’s mean value theorem:. 2 2
C. Hfu=x(1-y),v= xy, find 5 oG, v; 2 3
d. Show that vector = (x +3y)i+ (y—32)j+ (x—22)K is 2 5
solenoidal. ~
€. 2 4 2 2 1
Find the value of ‘b’ so that rankof A= |3 1 2, gs 2.
2 r1 10 f%
f. Evaluate [ [ (x? + 3y?)dydx. oy o
g Find grad 9 at the point (2, 1, 3) where (D «m;z+ yz
h. _ -1({_ X% o, Ou dd
| Ifu = cos (\/_ \/_) then find the v&lyﬁe) ofx + y "
1. Fmd—ﬁu—x +y3 x—acoi%,qyﬁ—bsmt )
j. Find thc area lying between the. parabola y = 4x — x? and above tl';ie 2

line y = x. Y

g
%

o S SECTION B

2. Attempt any three of the following:

Q. No. Question Marks CO i~
LG 01
Verify Cayley-Hamilton theorem for the matrix 4 = |0 1 2| and
a. {ﬁzgt 10 1 10 1
hence find A™1. ¢
b If y=emo % prove that (1 5‘5’2)}1,”2 —2n+ Dxypeq — 10 2

(n? + mz)yn = 0. Hence find y, when'x = 0.

If u?®+v3 +w3—x+y+z«~xzf&-2*—l-v +wr=x3+y3+2% and

C. _ dwvw) _ (x=y)(y=2z)(z—x) 10 3
ut+v+w=x*+y?42z° 1henféhow that YT iy s——

Eleuate the integral by uhangmg the order of integration: [ =

d. 10 4
Jy [ xy dy dx.
Verify Stoke’s theorem for the vector field F = (x% — y2)i + 2xyjf
€. integrated round the rectangle in the plane z = 0 and bounded by the 10 5
linesx =0,y=0,x=a,y = b.
SECTION C
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3. Attempt any one part of the following:
Q. No. Question Marks CO
a. For what values of A and u the system of linear equations:
X+y+z=6
x+2y+5z=10 ‘10 1
2x+3y+Az=u
has (i) a unique solution  (ii) no solution (iii) infinite solution
Also find the solution for A = 2 and u = 8.
b. 13 4 2
Find the rank of the matrix A = |2 -132 by reducing it to normal
’ “43-5 2 2 10 1
6—-3 8 6
form.
4. Attempt any one part of the following:
Q. No. Question Marks CO
a. Verify the Cauchy’s mean value theorem for the function e* and e ™ in
the interval[a, b]. Also show that ‘c’ is the arlthmet“{t: anean betweena 10 2
and b. L
b. Trace the curve r? = a” cos 2. PR 10 2
5. Attempt any one part of the following: .
Q. No Questi Marks *'CO
a. If u=f(Qx—-3y,3y-—4z 4z —-Jx) rove that 10u  10u 10w _ |
¥ p 309y 49z 10 3
b. Fmd the volume of the largest rectangular parallelepiped that can be
P 10 3
inscribed in the elhpsmd + + ==1
6. Attempt any one part of the following: ‘ » 3
Q. No. Question ot Marks CO

a. Evaluate [f(x + y)?dx dy, where R is the paraHelogram in the xy-
plane with vertices (1,0),(3,1),(2,2), (0 ;) agsmg the transformation 10 4
u=x+y, v=x-2y.

b. Find the volume of the region bounded” b}f fhe surface y = x2, x = y?

and the planesz =0, z = 3. Ky 10 4
7. Attempt any one part of thesqfoll(ing
Q. No. "%, Question Marks CO
a. Verity the divergence theerem for F = 4xzi - y2j + yzK taken over 10 5
the rectangular parallelepiped 0 < x <1, 0<y <1, 0<z<1.
b. Find the directional derivative of @(x,y,2) = x?yz + 4xz* at (1, -2, 1)
in the direction of 2 — j — 2k. Find also the greatest rate of increase of 10 5
@.
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