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Q1 [a. | Find the angle between the suri‘aw }C}’ z=3x+2' and 3x’ —ylriz_f at| 7 | L3 | Cco1 |
| the point (1, -2, 1) |

b. | Evaluate curl(curl F) and' div(curlF) if F = x?yi + y%j+ z°xk 7 |13 col

oL Y 16| L2]CO2
}1 15 both solenoidal and irrotational. !

¢. | Show that the vector f*’ Y, ?:l
Xty

] A _OR T _

. | |
Q.2 a. | Find thc m[al work done by the force F— 3xyi —yj+2zxk in moving a | 7 | L3 | COI1 |
i pamcIe around the circle x* +y? _—4 L i

C

b. | Using Green’s thec:-mm _ﬁvahmfé: ﬂ}i}wf)dx j-_xgc_]y; over the region 7| L2 | CO3
bounded by the cuwes-y:% .;;:and y=x o gl

.f-'- 3] ]

Ca Lrsmg modern mathemahcdl tools, write, the code to find” graclrent of | 6 | L2 Cﬂé'_

$ K },I' + Q'EE 4 . .'--"' :_-_ .- &
| - | . by, T, . ";
Mﬂdule 2 :
Q.3 |a. | Define 2 ‘:ruhspa-;e Show that Any plane passing thmubh the origin is a | 7 | L1 | CO1
SLIbH]}aCﬂ of R*. P ‘
b. | LetV br:: the vector space of all. real valued continuous functions over R. 7 (L2 | Ccoz
bhnw that the set W of wiutmns of dlfferentlal equatmns
2
s 4y -7 dy +Ey 0, 15 a subspace r:rf“uf"
dx® dx

.-"a

¢. | Define a Iriﬁe‘r-?rﬁduct space, Cﬂ_ﬂ_sjdér f(t)=3t—5 and g{t}=.t2, the inner | 6 | L2 | CO2

product {fjg}:z jf(t}g{t}dt_. Find '{f g
0 N,

OR .
Q.4 | a. Express the vector (3, 5, 2) as a linear combination of the vectors (1,1,0), 7 | L2 | CO3
L (2,3,0),(0,0, 1}r:-tV3{R} '

* ¥

“1of3



|h. | State Rank-Nullity theorem. Verify the Rank-Nullity theorem for the |

| T-R® - R? defined by T(x, y, 2) = (x2y-2, y+7, x+y-22)
|

7 | L2

Co2 |

c. | Using the modern mathematical tool, write the cr,::-uj'_l_ei'-:.t::::'*rq}mscnt the | .
| reflection transformation T : r2_R? and to find the image of vector (10, 0y| o L1 | CO4
| when it is reflected about the y-axis.
. L a
) Module — 3 _ | | |
0.5 | 2. | Find the Laplace transform of, (i) ¢ (2 cosSt ~3sin 5t) A 2|13 | cos
| . cosat—cosbt i "
| (1)
| gt
I | A . 1 : R
Vo g O<ta-( " By,
b. | Given f{t}--{ ﬁE . ) where f{tta) = f{t), show that| 7 L2 | CO2
| R —<ct<ald 4
I Li(f(t =Etanh(?£
| [(E(0)= g | 57
B | “feost, O<t<m ik
c. |E:-:press__-.f_{'t}{_-"'— cos2t. m<t<2m in terms of the Heaviside unit step | 6 | L3 | CO4
| AW leos3t, txIm 4 |
| fun-.;ﬁﬂ_n and hence find L{fit)]. o 7 .V
| _ R _OR
T 252 +55—4 :
Q.6 |a |Find L7\ 5—3 . 7 | L3 | CO3
s°+8 —25 |
b. | Using the conyolution thorem, find the imverse Laplace Transform of | 7 L3 | CO4
s R, , © o
| (s‘ﬁ‘rl-az)j‘ |
- Y | 6 | L2 | CO3 |
c- | Solvey" +2y' -y =2y 7 0y B¥en YO = Y0 507ng YO = byusing
| Laplace transform method. ™
| i} | P . _._. ) |
E €N Module —4 |
Q.7 | a " By Newton-Raphson method, find the réot of xtanx +1= (O which isnearto | 7 | L3 | CO2
x =1L, o
b. | Using Heﬁr_tqﬁ"ﬂ forward diﬁareﬁc& f‘r:mnula find f{38), 7 | L3 | CO3
[ x | 407[ 50 | 60 |70 80 | 90 I,
"y | 1841204 | 2267250 | 276 | 304 |
c. | Use Lagrange’s interpolation formula to find y at x = 10, given |6 | L3|CO3

-]

-P;.; 's | 6 1-9-|11]
12|1‘3:|~-14-16j
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Q.8 | a. Find a real root of the equation x’ _2x—-5=0 correct o thrEe decimal | 7 | L4 | CO4
| places by the method of false position in (2, 3). '
b. Find the mterp::r‘.latmg polynomial using Newtﬂns ::lmclend difference L3 | CO4
i"mrmuln for the following data, -
x |2 4[5 |6 [8 [10 |
v |10 [96 ] 196 | 350 | 868 | 1746
x ' A Y - l
¢.  Lse Simpson’s 3 rule to obtamn the approximate value of I(}—S}E‘}Idx | L2 | CO2
by considering 3 equal intervals ¢
i i .- | | :
Mudule 5 "
Q.9 |a. Use Taylor's serics method, +find y(0.1) {:-DnSld'En]lg upto fourth degree L3 | co3
term if y(x) satisfies the: e:quatmn, g—}r=x—}' ,y{ﬂ) =y
; = e
b. .Given 3—i=3?{+%, v(1) = 1, Compute y[ﬂi} by taking h = 0.2, using 12 CO3
| Rungﬁ:rl?{ulta methl:}d of fourth order. ’
. Applj.a Mﬂnra 3 method o ¢¢:rn1pute j.r{l 4} correct to four, decimal places L2 | CO2
given -3—}?::-: +% and fu::llu;:rmng the data vil) = 2 y{l 1) = 22136,
X
v(1.2)=24649, y(1.3)= 2._?514 :
| | S | | |
_ DR ) I
l ¥ & §% dv F
Q.10 | a. | Using modified Euler’s method to find yat }-: = ().2 given d—iz :~: —y* and 14 | co4
v{[]}"lb}rlakmgstepsmﬁh 0.1. s |
B b. | Using thﬂ Rungf.: -Kutta method u:-f *ﬁ:urth order t"md j,r(ﬂ 1) given that L3 coz |
dy ?:e +1~_¢ (D)= Dtakmgh 0.1, T
dx
e, | Using modermn nmthenﬁaﬁcal tools, write fhra' code to find the solution of 1.2 | CO3
b
j}r =x—y" at ylft} 19, ‘given that y(() =1 bj,r Runge Kutta 4™ order method,
H
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