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Model Question Paper
ENGINEERING MATHEMATICS- |
(14MAT11)

Time: 3 hrs. Max. Marks:100

Notee  Answer any FIVE full questions, choosing onefull question from each module.

MODULE 1

a) If y=e™™ % prove that(l— x%)y,,, — (2n+ xy,., —(m*> +n®)y, =0 (7 marks)

b) Find the angle of intersection between the curRgin2d = 4 and f=16 sin® (6 marks)
c) Derive an expression to find radius of curvaiarpolar form (7 marks)
OR

a) If x=sint, y=cosmt, prove thil. — x*)w,_ ., — (2n + 1)xy, ., + (m* —n?)y, =0 (7 marks)

a) Find the pedal equation"=d' cosr# (6 marks)

b) Show that the radius of curvature of the curve y° =3axy at(aﬂ—E,ET“] is— ;:_ (7 marks)
MODULE 2

a) Obtain the Maclaurin’s series for log(1+singjaithe term containing*x (7 marks)

b) If u be homogeneous function of degree n in&kgrthen prove tha& -+ v—} = rzu (6 marks)

c) If u= f(x-y, y-z, z-x) then prove thﬁti-l- =0 (7 marks)
OR
. R N
a) Evaluatehmx_m( . ) ( 6 marks)
B = 2 2
a) If u=tan™? (“I:_ j,shﬂwthatx:—:—l—}rz—; = sin2u (7 marks)
b) fu=x+y+zv=x?+y?+z5,w=xy+yz +zx then f'indal:w’ﬂ (7 marks)
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MODULE 3

a) A particle moves along the curve x219=1+f and z= 2t-5, find the components of

velocity and acceleration at t=1 in theediion 2i+j+2k (7 marks)
b) Using differentiation under integral sign, exaatbful x:; dx, o= 0 (7marks)
c) State the general rules to trace a polar curve (6 marks)

OR
a) Show thaf = % is both solenoidal and irrotational (7 marks)
a) Show that Curl(gra€)=0 (6 eha)
b) State the general rules to trace a cartesian curve (7 marks)
MODUEL 4

a) Obtain the reduction formula fgr')d_'r’“f2 sin™x dx (7 marks)
b) Solve[}rze”’: + 4x%)dx + [Ex}re”’: —3y?)dy =0 (6 marks)

c) Show that the orthogamailectories of a family of circles passing thrbuge origin having
centres on x-axis is a family of circpesssing through the origin having their cetres -@xig

(7 marks)
OR
a) Evaluate[® cos*38 sin®68 df (7 marks)
b) Solvex :—> 4y =2x%¢ (6 marks)

c) If a substance cools from 370k to 330k in 1Qrtes, when the temperature of the surroundingsair

290k. Find the temperature of the substance aftenihutes (7 marks)
MODULE 5
a) Solve x+4y-z= -5, x+y-6z=-12, 3x-y-z= 4 by Gawelimination method. (7 marks)
. . , —19 7
b) Diagonalise the matrix AE—42 16] (6 marks)

2 -1 0
c) Determine the largest eigan value and theesponding eigan vector of /E-—l 2 —1}
o -1 2

using Rayleigh’s Power method.
(7 marks)



OR

10) a) Solve by LU decomposition method 3x+2y+722¢3y+z=5, 3x+4y+z=7 (7 marks)

b) Show that the transformatign = 2x, — 2x, — x5, ¥, = —4x; + 5%, + 325, V3 =%, — %, — X
is regular and find the inverse transformation. (6 marks)

c) Reduce the quadratic forgx* + 7y* + 3z% — 12xy + 4xz — 8yz into canonical form by

orthogonal transformation.
(7 marks)



