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| 2125/2175-II1 ]
B.A./B.Sc. (Part-1I) Examination - 2024

(Common for the faculties of Arts and Science)

[Also Common with Subsidiary Paper of B.A./B.Sc. (Hons. ).J?art I1]
(Three-Year Scheme of 10+2+3 Pattern) _%
MATHEMATICS-TIX S
' (Numerical Analysis and Vector Calculus) &

i : : Maximum Marks: 40 for Science, 54 for Arts,
Time Allowed: Three Hours dhcedsh chiing
T 3 He sfreaw oid: s @ g 40, Herm & fAY 54,

' e Rew & g 32
Note:
: .

(1) Attempt five questions in all, selecting one question from each unit.
g g 3 7 v e T ave gy g 9 v @ g A

(2) Write your roll number on question paper before start writing answers of questions.
o) @ S e ¥ O 7T O O 7 9w PRy

(3) Calculator is allowed up to'8.2ms.
82ms dH W#W?/

Unit-T /3?:’:1‘5‘-1
1. (a) Show that A V=AV and (I+A) (I—V) = I Where A,V and I are operators.
uﬁﬁiﬁaﬁﬁrmA V= AVH?JT(I+A)(I V)‘IG@TA VHWIW%"I

(b) The area (A) of c1_rcles of diameter d is & ﬂlVen as fOHOWS -

T 4D A AT gt B ATAw (A)iap:{,§'$R %—

d < i P ke e
- %0 8 2 950 1R 00
A 5026 | 5674 | 632 | 7088 = Tasq
Find approximate value of the area of circle of dl;vim’etrer 8. ‘
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(a) Find the value of £(7.5) from the following table -

frer |Rel & £(7.5) ST BAY —
i 1 2 3 | .4 5 | .6 7 g |
N s | 27 | 6 |1z | 216 | 33 | 512
" (b) Find the value of ~f(6) from the following taple - '
for FIEN R £(6) T HRAT —
’ . ' -
T X q— 1 2 7 ’ v 8
s EEREE
I fx) o 4 5 5 C

Also find the value of x for which f(x) is maxim_um or minimum.
x T a8 7 f 5 HRTG Rraad AT f(x) sty A1 <gAaH 8 |
' | Unit-TT / SHTE—11 |
(a) With usual notations, prove that - .
T b ¥ Rig A -
] % A E-07 = A(1+A)-0?

5 e

(b) Use Ga‘llSS s backward 1nterpolatlon formula to ﬁnd the population for the year
(n 0 . .
1936, from the following table -

‘Year » _ 1901 | 1911 | 1921 | 1931 | 1941 | 1951

Population (in thousands) | 12 15 @20 | 27 39 5
wmaﬁmwmv@wmﬁgﬁwﬂﬁa&w%%
SITEET ST a?ri%rq —

BE: " T 1901 19111921 1931 194‘1:: 1951
Lawr‘{_m N | 12 15',.‘: 3 [ 52
~ (a) Find 5;%0 .04) from the. followmg data table:;--.

ﬁmwvﬁﬁy(om)amﬁﬁm—'

0.01 0.02 003 T

27 | 39972

,"dtr....._

T o |

yx) | 0.1023 | 0.1047
L \ 0.1071 /0. 0.1122 01148

(b) Use Gt three—pomt quadrative formul 0 evaluate the followmg 1ntegral -

ﬁ—ﬁﬁwﬁaﬂﬂﬁ?ﬂmﬁw

fo/ sin(x) dx -
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Unit-TIT / §97%~10g
(a) If aB,ybe the roots of the cubic equation X + Qx4 '0 it equauon
whose roots are (at—B)% (B=1)% (Y—0)* |
gfy o,B,y FFETT FHIERT x° +qx+r_0$‘1a§ ﬁwwww
- fored T (@—P), B2 (-0 ET |
(b) Solve the following equation by Cardon’s method -
oy e 1 re fafd o Bl aﬂﬁi’ 3
X3 15x— 126 O

Explain the phys1cal significance of Regula-Fa151 method and also find the rate of .

convergence of this method.

ﬁwﬁmﬁrﬁnﬁ%—mﬁ?ﬁuwaﬁﬁﬁﬁmﬁw@w%aﬁ

Wmﬁmﬁml
UmtIV/@é—IV

(a) Solve the following system of equatmns by Gauss ehmmatlon method using

partial pivoting -

801

ﬁwﬁwﬁ%ﬁaﬂammwﬁmﬁ%mmeﬂmm |

e A S —
x+y+z=7 4
3x+3y+4z—'24’ .
2x+y+32—16

8301 '1[ 624

Jauss- Se1de1 1terat1ve method -
w—@@amﬁﬁ%ﬁﬁmwﬂf%mwmﬁm—
10x+y+z—12 ‘ -

(b) Solve the followmg system of equatlons by

2x+10y+z_13 e
2x+2y+IOz_14 s
(@) Use Plcard’s method to solve follo
 and find y(2. - '
% T y(2. 47 W o "

Y =1 +ty
dt
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(b) Use_Euier’s method to solve following gifferential equation when y(0) =1 and

find y(0.4) taking step size 0.1 - _ ‘
e Y BT SWN IR gmaa whERer B g BRI, S
y(0) = 1 HQJTUT{—FITEH—&; »0.1 o gU y(oé4) §ﬂ?f HIfTT —

dy . y?-t
dt yZ+t

Unit-V /3p1$—V

9. (@ Let F=xi+yj+zkand r i 7], then prove that vr® = nr |

| | ~23
WF{TI'-—X1+y]+Zk amr~|r|aamaﬁmﬁ6w“—nr“ P

(b) Find the directional denvatlve of f = x? — 2y + 4z at (1,1, 1) in the

n—ZI’z.

direction of the vector 2i+j—k.

B f=x2—2y? + 422 @1 (1,1, 1)qui%fsrzl+1 k'cﬁfﬁ?ﬂﬁ@fﬁ
3adherel S DHIfTY |

10. (a) Find the value of T from the equation %é: = 3t + b where 3 and b are constant

vectors. It is given that When t= O then i" =0 and~—t = 0.

vﬂ\\—cwrd’;awbﬁ rWWWWG@Ta@ bmwﬁw%‘”l Z

-l
I
o

%mgan%%aat_oaar—"
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" (b) Verlfy d1vergence theorem for xyi + z2%j + 2yzk 'on;f,_fhe tetrahedron

X=Ye -7= 0x+y+z—1

IpeTP .’f,=..'y;.=-fz»=’ 0, x +y W F=xyi+2% 4252k & Rrg
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