B.TLech.

vear: I Semester: |
Minor Test (Exﬁml“ation): 2024-2025

Subject Name: Engineering Mathematics.| -

Time: 2 hrs.
Note: Attempt all questions.

LQ.I ] Attempt any three parts of the following.

Max. Marks: 30

Marks | CO
(@) | If w, v, w are the roots of the cubic equation (1 — x)3 4 A=y ¢ BL PO PI
(A—2)% =0in A, then find 282" 12 | 23
’ (x, y. z) " > ) 1 1.1.1
(b) XZ yz z2 _
If v o = 1, then prove that )
12123 ) 1| 114
%) + (G + () =2y a2)
(a) +(ay + 0z _2X0x+yay+zaz'
Jrs) 0 2 1 3
Find the inverse of the matrix A = 1 -1 =2 6 |23} 1 dollad
L 2 0 1 4
3| P 2_6
ay 6 -2 2
= |- 1| Fi atrix P such that P~1AP is a diagons
Let A 2 3 1. Find matrix P such that P~'AP is a diagonal 6 1231 1 11.1
2 =1 3 4
matrix.
Q.2 | Atempt any three parts of the following. l |
(@) | The Temperature T at any point (x,y,z) in space is T(x,y,z) = ‘
kxyz?*, k is positive constant. Find the highest temperature on the 3 225:0:2,3 | 1 1:dvd
surface of sphere x? + y? + z2 = a2
\(*h.)..LH‘u be the homogeneous function of degree n in x and y. then show that
2 T2 2 d
J“u d°u d°u 1,2 |23 1 111
x? 527 + 2xy 6x6y+y2$5=n(n_ Du 3
(¢) | Expand f(x,y) = tan™'(xy) in powers of (x — 1) and (¥ — 1) up to the
second-degree term. Hence compute £(0.9, 1.1) approximately. 3 2 1231 111
M,Lflogy = tan~! x, show that 5 1% 123 | 1 11
(1 +x)Ynsz + 200+ Dx = Vynys +n(n + 1y, = 0 ol I i
Q. | Attempt any three parts of the following.
3
440 Find the rank of the matrix A by changing it into normal form.
2 3 -1 -1
P it O s 3 6 23] 1 1.1.1
113 32
6 3 0 -7
(b) | Find the value of a and b for which the system of equations
3x—-2y+z=b5x-8y+92=3 = 2x4+y+az=-1 3 36 123 1 111
- has (i) unique solution (ii) no solution (iii) infinitely many solutions.
(c) | State the Cayley-Hamilton theorem. Verify this theorem for the
diaie A = [ 11 ;J Hence express A% — 445 + 84% — 1243 + 3 6 |12 1 1.1.1
14A? as linear polynomial in A.
' Find the value of k such that the system of equations
x+hy+32=04x+3y+kz=02r+y+22=0 30136023 1| 111
has nontrivial solution.
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Note: Attempt all questions. All questions carry equal marks.

Q.1 | Attempt any five parts of the following. ; Marks 1 C |IBL ] PO | PI |
R B o | CODE |
@) If u = sinnx + cos nx, then show that ] | 2 \ 6 |2 1 1.1
I u, =n"[1+(—=1)"sin an]l/z . where u, is the r™ differential ';
coefficient of u w.r.t. x.
b){ Find the n*® derivative of e®* sin(bx + ¢). p) 1 12 ! 1.1
¢) | Find the extreme values of the function f(x,y) = x3 + y* — 3x — 2 2 |2 1 1.1.1
12y + 20.
d _ 2 _ 2.2 .2 .2 _ .2 ‘ 10w | 10u 2 4 2 1 1.1.1
) Ifu=f(x*—-y*y°—z%z"—x ),1henpr0\ethatxax+yay+
1ou _
z3z
//e) The eigen values of a matrix [‘; ;ﬂ are —2 and 3. then find the value | 2 372 ! .11

of a and b.

Check the consistency of the system of equations x + 2y — z =6,
3x—y—2z=3and 4x+3y+z=0.

\ g)| Find inverse of the following matrix using Gauss Jorden Method.
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Q.2 | Attempt any Two parts of the following.
a)| Show that 5 6 |3 |1 |L.I1
(1
N /2y /3 -1 o)
)@@ r() -2
n n n n n'2
L P)| Show that P (m +2) = 2. (2m). | 5 2 [3 |1 [L1]
/c) Evaluate : 5 1 |3 |1 111
: Yy Sdx,
~< 1 dx
Aii) [, —

Q.3 | Attempt any Two parts of the following.
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S
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4) | Evaluate Jp x= y)*e**Ydxdy, where R is the square with vertices
at (1,0), (2,1),(1,2) and (0,1). - ‘

b){ Change the order of integration in , 5 3540 3 1 1.1.1
1 p2-x
f f xydydy and hence evaluate it.
0 /x?




e
B Using double integration, find the arca enclosed by curveg
P y=2x2andy® = 4x. .

Find the volume of the solid regi

(i)

on contained in the first

2
z
==1.
22

6 | 3|1

LIT |

TS n
octant of the ellipsoid = + 33

Q4 | Attempt any Two parts of the following.

L& Evaluate o
ﬂ' F.7dS.
S

Here F = 4yi + 18zf — xk and S is the surfac

e of the plane 3x +

15 3 (1 |1

1.1

o T po i ".‘?“‘”""“‘,‘! 14|

ot b o il

2y + 6z = 6, contained in the first octant.

b) State Stoke’s theorem. Verify Stoke’s theorem for the vector field F =
(2x — y)i— yz?%f — y?zk, over the upper half surface of the sphere

5 13 1 1

11

x2 +y? + z% = 1, bounded by its projection on the Xy —plane.
/c)"’Ven'fy Green's theorem in a plane for the integral

A

f (x — 2y)dx + xdy
. Je
taken around the circle x% + y? = 4.

" QS5 { Attempt any Two parts of the following.

o all values of n.
()~ Find the directional derivative of xyz* + xz at (1,1,1) in

4 T T S P T R T S

0,1, 1). 2

the direction of the normal to the surface 3xy> +y +zat

1.1.1

111

b)| Verify Gauss divergence theorem for F = (x2 — yz)i + (y? — zx)j +
(22 — xy)k taken over the rectangular parallelepiped bounded by 0 <

|
{ / a)| (D~ Show thatr"# is solenoidal for n = —3 and irrotational for
| |x<a0<y<bho<z<ec
1 ©) @) Show that div {grad (%)} = 0, where r is the magnitude

\
|
l
1
4i of position vector 7 = xi + yj + zk.
1 )ii-)’ Find the work done in moving a particle by the force field
1; F=3x%1+ (2xz —y)j - zk,from t = 0.to t = 1 along
|

the curve x = 2t2,y = t,z = 4t>.




