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Roll No.

B.Tech.
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Subject Name: Engincering Mathematics-I

Note: Attempt all questions.

Max. Marks: 30

Q.1 | Attempt any three parts of the following. Marks | CO | BL | PO | PI
(@ | If u, v, w are the roots of the cubic equation (A —x)3 + (A —y)3+ e
(1—=2)3 =0in A, then find Ay v, W) 12 |23 1 o
ax, y, 2)’ 4
I 2 2 ‘2
(b) af+u b§+u C;u = 1, then prove that
2 z w2 du au a 9 4 1,2 | 2,3 1 1.1.1
u = Rkl = u u
(a—x) * (6)') + (az) . ( oy L2 02)
((.‘) 0 2 1 3 ® o\ “/L ‘J4-
Find the inverse of the matrix A = 11 -1 -2 vy 2 Va| Ve 6 |23 1 1.1.1
1 2 0 1 o -1 ) |-\ 4
S -1 1 26
(d) 6 -2 2 oo B/
Let A=|—2 3 —1[.Find matrix P such that P~*AP is a diagonal 6 |23 I 111
2 -1 3 4
matrix.
Q.2 | Attempt any three parts of the following.
(a) | 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 2 1231 111
surface of sphere x? + y? + z? = a?.
(b) | If u be the homogeneous function of degree n in x and y. then show that
d%u 92u i 12123 1 1.1.1
x62+ xyaa era =nn—-—1u 3
(¢) | Expand f(x,y) = tan~'(xy) in powers of (x —1) and (y —1)up lo the
second-degree term. Hence compute £(0.9, 1.1) approximately. 3 2 (231 111
(d | Iflogy = tan™! x, show that
3 1,2 | 2,3 1 1.1.1
(14 x2)Yns2 + 200+ Dx — Lypys +nln+ Dy =
Q. | Attempt any three parts of the following.
3
(@) | Find the rank of the matrix A by changing it into normal form.
2 3 -1 -1 2
1 -1 -2 —4 3 \ 2,3 1 1.1.1
A= 3 1 3 =2
6 3 0 -7 I A
(b) | Find the value of @ and b for which the system of cquations 'i
3x—2y+z=Db,5x—8y+9z =3, 2x+y+az=-—1 3 3,6 {23 ] | 1.1.1 x
" has (i) unique solution (ii) no solution (iii) infinitely many : solutions. B
(¢) | State the Cayley-Hamilton theorem. Verify this theorem for the ‘
matrix A = [ 1] 5] Hence express A8 — 445 + 8A% — 1247 + 3 6 |12 t 1.1.1
B 14A% as linear polynomial in A, - 1
(d) | Find the value of k such that the system ol equations
- 'x.+ ky +' 32 =0,4x + 3y + kz = 02x+y 2z =0 3 301231 1 111
has nontrivial solution,
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Note: Attempt all questions. All questions carry equal marks.
Q.1 | Attempt any five pars of the following. Marks | C | BL | PO | PI
0 CODE
a)| If u = sinnx + cos nx, then show that 2 6 2 ] 1.1.1
»=n"[1+ (1) sin 2nx]1/2 . where u, is the rt* differcntial
~ coefficient of u w.r.t. X.
B) | Find the n'" derivative of e®* sin(bx + c). 2 1 |2 |1 1.1.1
¢) | Find the extreme values of the function f(x,y) = x3+y3—3x— 2 g ] 1.1.1
12y + 20.
d)|1fu=f@x? —y?y? —2z% 2> —x?), thenproxethat——+;g1: 2 4 2 |1 jLLI
1ou _
z9z
A
)
9 The eigen values of a matrix [(11 7;] are —2 and 3. then find the value | =~ 3 |2 1 L1
| of a and b. ' J
) | Check the consistency of the system of equauons X+ 2y —z =6, 2 4 |2 1 1.1.1
3x—y—2z=3and 4x+3y+z=09.
@ Find inverse of the following matrix using Gauss .Torden Method. 2 4 |2 1 1.1.1
2 1 1
A= l3 2 3}
. =L 1 4 9
Q.2 | Attempt any Two parts of the following.
3) | Show that 5 6 |3 |1 |LLI
1\ /2\ (3 n—1 (207
rG)rE) ) r(m) = —
n n n n n/2
b)| Show that 'mT" (m + %) = -Zm%-F(Zm). 5 2 13 1 1l
c) | Evaluate 5 1 |3 1 1.1.1
(i) f —dx
(iD) Jo 7
Q.3 | Attempt any Two parts of the following.
2) | Evaluate Jf, (x = y)'eX*Ydxdy, where R is the square with vertices | 2 3413 |1 1.1
at (1,0), (2,1),(1,2) and (0,1).
b) | Change the order of integration in 5 3 |3 1 111
1 2—x
[ f xydydx and hence evaluate it.
Jo Jx2 A
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c) 6)) Using double mtégratlon .ﬁnd the area enc]osad by curves 1 1.1.1
' y =2x%and y? = 4x
(ii) Find the volume of Lhe solld‘fcgon comamed in the first
octant of the clhpsmd ? + F +nr;;_f_ 1.
Q.4 | Attempt any Two parts of the following.. r '
A EV@IQ@LC AL S R T A . - v‘.lu-'\rvtfl‘-.v];:‘l;‘t‘f:”f}f'?"
f F.ndS.
S
Here F = 4yi + 18zf — xk and S is the surface of the plane 3x +
2y + 6z = 6, contained in the first octant.
State Stoke’s theorem. Verify Stoke’s theorem for the vector field F= 1 1.1.1
(2x — y)i — yz?j — y2zk, over the upper half surface of the sphere
x% + y? + z? = 1, bounded by its projection on the xy —plane.
c) | Verify Green’s theorem in a plane for the integral 1 1.1.1
f (x = 2y)dx + xdy
taken arpﬁ;dthecuclex +y? =4, '
Q.5 | Attempt any Two parts of the following. : \
a) \}ﬂ Show that 77 is solenoidal for n = —3 and irrotational for 1 |1.11
all values of n.
y/\ Find the directional derivative of(xyz? + x%at (1,1, 1) in
the direction of the normal to the Surface 3xy 4 y + z at
0,1, 1). |
\ b)| Verify Gauss divergence theorem for F = (x? — yz)l = % —zx)j + I [ LI
(2% — xy)k taken over the rectangular parallelepiped bounded by 0 <
x<a0<y=<sbh0=sz<c
c) 1 1.1.1

\/(ﬂ/‘ Show that div {grad (r%)} = 0, where r is the magnitude

~  of position vector 7* = xi + yj + zk.
\./(1‘{ Find the work done in moving a particle by the force field

F = 3x2%1 4+ (2xz —y)j — zk, fromt = 0 to t = 1 along

the curve x = 2t%,y = t,z = 4t3.




