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Roll No:

BTECH
(SEM 1) THEORY EXAMINATION 2023-24
ENGINEERING MATHEMATICS-I

TIME: 3HRS

M.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
Q no. Question Marks 8
Find the product and sum of the eigen values for A = [g _24]
a. _ 2 1
A:[g 24] & fore sifirererlre W @1 qUEhe SR ANT S X |
b Find all symmetry in the curve y2?(a? + x?) = x%(a? — x2). ) )
' y2(a? + x?) = x?(a? — x?) 9% P FH FASGYAN ST DI |
Calculate the error in R if E = RI and possible errors in E and | are 30%
and 20% respectively.
¢ afe E = RI & @1 E iR | & ¥&=7fdd Ffeal HA: 20% T2 30% 2 |3
2 dl R # Ffe a1 Tom e |
Determine the value of '~ T2,
d. 1 3 o4 2 4
[2 T2 @1 A S PN |
o Prove that B(p,q) = B(p + 1,)4+ B(p,q + 1). 5 4
- | g @RI & B(p,q) = B(p+1,9) + B(p,q + 1)
Prove that A = (6xy+ z3)i+ (3x% —2)j + (Bxz% — y)k " _is
f. irrotational. 2 5
Rig & 6 4 = (6xy + 23)i + 3x2 — 2)j + (3xz% — y)k smpff 2
Find a unit normal vector to the surface xy3z2? =4 at the point
(-1,-1,2). ) 5
9 | Reg (-1,-1,2) W 9 xy322 = 4 @ foN Uaic siftera Al o
P |
SECTION B
2. Attempt any three of the following: 7x3=21
Solve the system of homogenous equations:
x1+x2+X3 +X4_ =O, xl+3.X2+2.X3+4‘X4 = 0,
3 2x1 +x3—x,=0 7 1
' AT THITHROT BT Bl By:
X1+xZ+X3 +x4 =O, x1+3x2+2x3+4‘X4 = 0,
2x1 + X3 - x4 == 0
If u = y?e¥/* + x%tan~! G) , show that
(1) x4 ya—u =2u
ax ay
P | Gy 2y 2y 22 e
x d0x2 xy 0xdy y ayz u.
Iq u = y2e¥/* + x?tan™? (i), 2 I qunsgy &
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IfT y=cos(msin~lx) g @ g dIRT & (1 —x2)yp, —
2n + Dxy,.1 + (Mm% —n?)y, = 01 (y,,), P AF |1 S1d DI |

TIME: 3HRS M.MARKS: 70

. du du

(i) x—+ Yoy = 2u

. 2 az_u 62u 2 az_ll _

(i) x =t 2xy 3wty +y 372 = 2u.

Expand f(x,y) = e* cos y about the point (1,%) by Taylor’s series.

Cord STl @ AR f(x,y) = e¥cosy (1%) @ ey faar| 7 | 3
N |

Evaluate the integral ffD (y — x)dxdy; by changing the variables, D:

Region in xy-plane bounded by the lines

y—x=-3,y—x= 1,y+§x=§,y+§x= 5.

TR B qGHR, xy-ael § Y T

y—x=-3,y—x= 1,y+§x=§,y+§x= 5 9 'R D&F #

qahe [[ (y — x)dxdy; &1 JoAHT BN |

Find the directional derivative of f(x,y,z).=€%* cos yz at (0,0, 0) in

the direction of the tangent to the curve

x=asinf,y = acosé, z=a9at9=”/4. 7 5
9% x = asinf,y =acosf, z=afath = ”/4EﬁWQﬁETEﬁT a9

H f(x,y,2) = e%* cos yz at (0, 0,0) BT fXMHB radHeToT ST BN |

SECTION C
Attempt any one part of the following: 7x1=7
1 2 2
Determine eigen vectors forthe matrix A= 0 2 1‘.
-1 2 .2
1 2 2 [
AE A=|0 2 1]$WW&WW%&?@HWI
-1 2 2
4 _6+ 6
Determine A™',A"2and A 3ifA=| 1.3 2| using Cayley-
-1 -4 -3
Hamilton theorem. 7 1
4 6 6
e A=|1 3 2|, dhdo ofeed RIgid &1 W &_d U
-1 -4 -3

A", A2 and A= 1 919 EIRT BT |
Attempt any one part of the following: 7x1=7
If y = cos(m sin~! x) then prove that

(1= x)y, — @n+ Dxypyq + (Mm? —n?)y, = 0. Also find (v,,),. . )
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Ifz=f(x,y),x=e*+e77,y=e " —e" then show that
oz 0z _ 0z oz

b au  ov  ox ady 7 2

' T z=fx,y),x=e*+eV,y=e*—e” A A &

0z _0z_ oz_ oz
dgu v ox yay

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

3 3 _ 2 2 _ .3 3 ouy) _ _y?—x?

Ifu>+v’=x+yu*+v°=x°+y°then Showa(x’y) o

a. I ud +vd =x+yul+v?2=x3+y3 a <@z & 7 3

o(uy) _ y*-x?

a(x,y) B 2uv(u—v)

The pressure P at any point (x, y, z) in space is P = 400 xyz2. Find the
highest pressure at the surface of a unit sphere x2 + y2 + z% = 1 using
Lagrange’s method.

b. 3faRet # fefl 0 fa5 (x,v,2) WP @@ P =400 xyz? 8 | AR
fafer &1 TART FRD ThIE I x2 + Y2 +z2= 1 P T W IoaA
19 ST DI |

6. Attempt any one part of the following:

(x1=7

Find the volume of the solid bounded by the coordinate planes and the

surface (2)1/2 + (%)1/2 + (-ZC-)I/2 =1

frdsne deli 3R ade (2)1/2 + (%)1/2 + (2)1/2 =13 ffR 39 &1
3T ST DITY |

I'mI'n

Prove that B(m,n) = :
b. I'm+n

Rrg #IRT & B(m,n) = =2

I'm+4n

7. Attempt any one part of the following:

Applying Gauss Divergence theorem, evaluate

JI; le*dydz — ye*dzdx + 3zdxdy], where S is the surface of the
cylinder x2 + y2 = ¢2,0<z < h.

i faded wHy Bl WA hRd gV ff; [e*dydz — ye*dzdx +
3zdxdy] &1 qoAidd B, Sief S deaix2+y?=c%0<z<h @
HTE 2 |

Prove that V2™ = n(n + 1)r™2, where # = xi + yj + zk and hence
show that V2 (%) = 0.

g #INT & V2rt = n(n + D" 2, ot # = xi+ yj + zk € 3R
swfery ufsd f5 v2(5) = 0
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