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Q.I a. Find the angle between the surfrce~rz = 3x + Z2 and 3x2 Jy2 2z = 1 at 7 L3 COl
the point (1, -2, 1) ~

~~ '"

~ 4'
Q.2 a. Find the total work done by the force F = 3xyi - yj+ 2zxk in moving a 7 L3 COl

particle around the circle x2+ y2 = 4 . ~
;;-., ~~

c. Show that the vector 4 = x2i+ yj2 is both solenoidaR~d irrotational.
x +y .'\. .

~. ~

b. Let V be the vector space of all real valued coptif(uous functions over R. 7 L2 C02
.Show that the set W of so'ljltionsof differeritialjequations

""'~d2 d ;"" ~'I~ f 5--{-7~+2ytb is a subspace ofV. ),'
IX dx dx ~ .

~ ~ ..::..l.
c. Define a Inner Product space. Consider f(t) = 3t - 5 and' get) = r'. the inner 6 L2 C02

, t loo

product (Lg) = f f(t)g(t)dt:\, Find (f' g)
o ~

~

b. Using Green's theore~aluate t (xy + y'~x I 'd~ over the r~ 7

bounded by the curves ~ and y ~ x' "" ~ ~ ~

c. Using modem mathematical tools, write tHe code to find "'gradient of 6
<I>=x2y+2xz~4. • ~.

~T _, ,\7

Q.3 a. Define a Subspace. Show that any plane passing t1trbygh the origin is a
subspace of R3

.

OR
Q.4 a. Express the vector (3,5,2) as a linear combination ofthe vectors (1, 1,0),

(2,3,0), (0, 0~f'V3(R),

10f3
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b. State Rank-Nullity theorem. Verify the Rank-Nullity theorem for the 7 L2 CO2
T: R3 ---+ R3 defined by T(x, y, z) = (x+2y-z, y+z, x+y-2z)

."\"
c. Using the modem mathematical tool, write the codvto'irepresent the

reflection transformation T : R2~R2 and to find the imag of vector (10,0) 6 Ll C04

when it is reflected about the y-axis.
~~

Module - 3 \~.,
Q.5 a. Find the Laplace transform of, (i) e-3t(2cos5t~3sin 5t)

~

C03
C) cos at:k-cos bt

7 L3
11 ~

t

."" ~
.,-a '1; ~{E O<t<-b. Given f(t) = ' (2 where f(t+a) = f(t),. show that 7 L2 CO2

-E, ~< t <"a ,
2

~
L[(f(t)]= ~tanh( a

4
Sj.
" ,

\ '\

"Tost, 0 <t <n
--=.......

c. Express .lh) = cos2t, rt < t < 2n III tetms of the Heaviside unit step 6 L3 C04

cos3t, t » 2n
function and hence find L[f(t)]. ~

~~
, • OR k-..~. '\

Find L-,[2S'+5S-4} ~ "'0/. --
Q.6 a. .~ ~ 7 L3 C03S3+S2 - 2s \

)I ~)-e

b. Using the convolution thorem, find tner-i,nverse LaplaceTransform of 7 L3 C04
s

(S2+ a2) .
~ ~;,'\ ., ,----

~ ..)~" 6 L2 C03c. Solve y" + 2y* - y' - 2y = 0, given y(O) = y'(O) = 0 and y"(O) = 6 by using
Laplace transform metliod "\

/ ~~ ... A" f" ~
~r ~\ Module -'4

Q.7 ar By Newton-Raplison method, fmd ~he root of x tan x + 1= 0 which is near to 7 L3 CO2
x = n. f\ t'"~" .

b. Using Newton's forward difference formula find f(38), 7 L3 C03
1 x 40" 50 1 60 A,70•.r 80 1 90 1
1 y 184 204 1226~ 250 1276 1304 1

~j

c. Use Lagrange's.interi rolation formula to fmd yat x = 10, given 6 L3 C03
1 x 5 6 l"'t' 111
1 y 12 1'311.,,4 16 1

20f3
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OR
Q.8 a. Find a real root of the equation x3

- 2x - 5 = 0 correct to -three decimal 7 L4 C04
places by the method of false position in (2, 3).

~
b. usmg Newton's ~v{dend difference 7 L3 C04

••
~ ••

3 th 0.3 .!.
c. Use Simpson's - rule to obtain the appn3)ximate value of J (1- 8x 1-1dx 6 L2 CO28 I

" 0 ,by considering 3 equal intervals.

Module-5
Q.9 a. Use Taylor's series method, find y(O.I) considering upto fourth degree 7 L3 C03At

term ify(x) satisfies the-equation, dy = x - y2 ,y(O) = 1.
dx

~

b. Given dy = 3x + 'i.., y(O) = 1. Compute y{O.2) by taking h = 0.2, using 7 L2 C03dx 2
Runge-Kutta method of fourth order.

> .c. Apply Milne's method to compute y(1.4), correct to four decimal places 6 L2 CO2

given dy = x 2+ Y and followingrthe data
dx 2 ,

y(I.2) = 2.4649, y(!.3) = 2.7514

OR
y ••Q.I0 a. Using modified Euler's method to fmd ~ a•.t 7 L4 C04

y(O) = I by taking, sfep size h = 0.1. •

b. 7 L3 CO2

c. Using modem mathematical tools, write the code to find the solution of 6 L2 C03

dy = x -v' at y(0.1), given that y(O) = I b" Runge-Kutta 4th order method.
dx

30f3


