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hecund Semﬁie: B.IE./B. Tech. Degree Examination, June/July 2025
ST & Mathematics - [ for CSE Stream

Tmlr: 3 hra rr': Max. Marks: 100

2 "~ ﬂmf& ? ﬂm’ww any FIVE full questions, choosing ONE full guestion from eack module,
Tor f VI Formula Hand Book is permitted,
V. M Marks, L: Bloow’s Tevel , C: Course outcomes.

I _ Module-1 o MIL] ¢
Q.1 | a. | Evaluate 07 | L3 | CO1
1 z x4z i
_[I ‘[{E+y+;«:}dyd};dz
10 x-=z _
b. | Evaluate 07 | L3 | CO1
{ _[ _[ Ed}* dx by changing the order of mtegration.
- ¥
n o x - | |
¢. | Show that ' 06 | L2 | COI |
()T |
B(r,n)= iy (n)
= F{m+n) |
- — . GR . — . —
Q.2 | a. | Evaluate 107 | L3 | COl
f | ! .ji-—"-.-: [ |
[ (x* + v Ydydx by changing to polar coordinates.
b. | Using double mtegration find the area of a plate in the form of a quadrant | 07 | L3 | CO1 |
2 2 ' :
of the ellipse — 4. =1
l a~ b’ T
<. | Ua;:w mathematical tools, writc the code to find the volume of the | 06 | L3 | COS5
tetrahedron bounded by the planes x =0, y=0, z=0 and 6x + 3y + 2z = 6. ;

— SR

. I\fiudule ~ " _
0.3 | a. | Find the angle between the suriaces X F— + 7l =8 andz =% + v —3 at| 07| L2 ] CO2 |
the pownt (2. -1, 2} . :

b. | Evaluate divF and curl ¥ at the pumt (1, 2, 3} 07 | L3 | CO2
given F= grad{:-: y }f Z+ZX—x j.r-‘z‘)
c | Fxpress the vector F =2xi - 3};’33 +zxk in cvhindrical form. 06 ' L3 | Ccoz
S I | . : . i I N R
OR

{,j.'-f-l | a, | Find the directional derivative of d.:-{}; Y, Z) = .‘-LE}E + }fxf at (1, -2, 13| 07 L2 ] Co2
' " in the direction of the vector 21 —j 2k,

b. | Show that the vector B o 07 L3 | coz |

. Vi | | L |

F = Xity ‘F 15 both solenoidal and irrotational, ' | | i

o x* +y | i |

| ¢. | Using mathematical fool, write the code to find the oradient of xy° + yvz'. | 06 | L3 | COS |
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- Module - 3 B A
3.5 | a. Show that the set W — :,l_’ﬁ v, 7) {x oy + 22 = 0} of the vector space ,l 07 | L2 | 03
| V4(R) 15 a subspace ol V5 R, '
b. | Find the basis and dquﬂnnn1]51;nc 5uﬂ%paLL spanned by the vectors | 07 | L3 | CO3 |
i{-.]:l 11(}:|:{.U:311:|:{1 2 :-'-."'— 4?}} 11‘1!{
¢. | Find the matrix of the linear transformation T Vi(R) — i’";[].”{} cuch that | 06 | L2 | CO3
T(-1, 1y=(-1,0,2) and T2 1}=(1, 2,1}
I S - - = IR o .-
—_— - = - . {}R - S o -
Q.6 | a. | Determine whether the following set of vectors in 2x2 matrix space is107]1.2]CO3 |
' linearly independent or linearly dependent: |
, . |2 1] 3 0] (1 0]
S= {v, vy, vy} where v =| |, 1= and vy =
| ' 01 12 1 2 0
b. | Prove that T: R — R? defined b};; Tf' X, ¥, 2 =(x -+---F} v+ 27) s a linear Imﬁ';:’ 1.2 ] €03 ,
5 | transformation. |
c. | Verify the Rank — mﬂliw theorem for the linear transformation T TR orU 06| L2 CO3 |
| defined by T(x, v, z) ={y - X.¥—7) | '
I B - L. .
_' Mm:iul& 4 _
QT | A Find a real root of the cquation X lmi;u:s; =12 bﬁ. repula Falsi method | | 07| 1.2 | CO4 |
|| corrected to 4 decimal places between (2.5, 3). Carry oul 4 iterations. '
- b. | From the following table of half yearly prf:miun{'_i:i:_ir policies maturing at | 07 | 1.3 Cco4 |
|| different ages, eslimaic the premium for the policies maturing at the |
ageofdb. | o
| Age : | 45 | 50 fgs¥ | 60 | 65 |
Premmuim {J_n R-}j | 114.84 ] 96.16 | 83.32 74.48 | ﬁB_i@_E
c. | Usc 'l‘m;wﬁﬁdal rule to estimate the int'égmli{:n e 06 | L3 | COd
1 I
J——i ~dx by taking 10 equal intervals. '~. :
R ]
| ~_OR EEY = -
Q.8 | a. | Find by Newton’s Raphson method, the root of the equation cos x = x ¢ | 07 | L2 | CO4 |
' near to (1.5, corrected to 4 decimal places. -
b. | Using Newion's divided difference i.ill'fﬂ:i‘pﬂ}.atim'l}”[::ﬁd the interpolating | 47 13 | CO4 |
_ Dhm}mlal of the given data:
| X !. -4 | -1 {]|E| 3
fix): 124533 | 5 | & [+1335
- | ¢. | Evaluate using Siinpsmfs {1.-‘?}‘“ rule, To6 | 13| CO4
Jlug;& dx by dividing the range (4, 5.2) into seven ordinates.
|
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Q.9 | a | Solve v =3x+ v ;w0 = | using Taylor’s serics method at x = 0.1 and | 07 | L3 | CO4
x =102,
| B i S S B
| Iy v—3 . _ | 07| L3 | CO4
b. | Given =2 =YT2% with vy = 1 when x = 0. Find an approximate v at
dx v x '
X = L1 using Euler’s modified method. (Use modilied formula twice),
c. | From the data uwm below find yatx = 1.4 using Milne’s method. | 06 | L3 | CO4 |
Ciiven dE:f -I—E,
. dx 2
Hx: || 1 12 | 13 |
(¥ |2 [2.2156]2.4549 [ 2.7514
I
Q.10 a.  Using Runge - Kutta method ol order 4, find y et x = 02, given |07 | L3 | CO4
dy x"+y° : |
i = vy =1 takine h=0.1.
dx 10 y) .
[ - B 1 ._... | e - ._1 | - = .- ’ | “ . - - {_: -
- b. | Using modified Euler’s method solve v = 3}:+-‘2i with w0} = 1 taking 7 L3 | 04
h=02 atx=0.2. (Use modified Euler’s formmla twice).
| - - : 06| L3 | CO5
€. | Usmg mathematical tools, write the code to solve j—}f =x'y =1y =1 ! | L3 | co |
| X .
by Taylor’s series method at x = 0.1 {0.1) 0.3 J



