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B.A./B.Sc. (Part-II) EXAMINATION, 2021

(Commeon for the Faculties of Arts and Science)
(Three-Year Scheme of 10+2+3)
MATHEMATICS
Paper-II1
NUMERCIAL ANALYSIS AND VECTOR CALCULUS
Time Allou.r.ed : 12 Hours

Maximum Marks : 40 for Science
54 for Arts

Note: (1) Examinees to attempt questions of 50% marks out of given maximum marks.
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(2) No supplementary answer-book will be given to any candidate. Hence the

candidates should write the answer precisely in the main answer book only.
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(3) All the parts of one question should be answred at one place in the answer-
book. One complete question should not be answered at different places in

the answer-book.
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(4) Non-programmable Scientific calculators are allowed.
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Q.

Q.2.

Unit-1 / 318 -

(@) Show that

(a)

(b)

Rig @iy R —
() A-V=AV

A6
BC  (leny TERN=1 2+212Y;+2;

(ii)

Show that the Newton-Gregory interpolation formula can be put in the

followmg form :

.mﬁ?ﬁﬁ%ﬁﬁﬁ%—ﬂﬂﬁﬂaﬂﬁm@ﬁﬂwﬁwrww
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u_=u, + XAu, — xaA%u, + xabAu,— xabcA‘u, + ...

. . ] 1 1
where (Glﬁ) a= 1—E(K+])’ b= l—g(){+l).,c= l—lz(}('!'l}

etc. (geife) . | | - . 4/5%

Prove that n® divided difference of a polynomial of the n™ degree are

constant. - : a5

Rig AR 5 noma are 9578 & nd AR SR 3R 8d €|

Find the form of the function given by the following table : 4/5Y
= TRl ¥ B @1 9 G BT
X .3 2 1 ~1

fx) - 3 12 15 ~21
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Unit-=1l / STl

Q3. (a) Use Stirling’s formula to findy,, given::
whiT & §F g y,, A DT | wrafes faar gam &
y,,= 49225, y,,=48316, y,=47236,

y,, = 45926, y,, = 44306 4/5

(b) Ifthird differences are constant, then prove that

a2 e o areR § o Rig @i %

1 1
Y”1=E(Yx+)’x+|)—ﬁ(ﬁz yx—]+A2 Yx) 4/5v%
> _

Q4. (a) Findf (5)from the following table :
fre GRON | £ (5) T DY ¢
x : 0 2 3 4 7 9

fx) - 4 26_ 158 M2 466 922 4/5

(b) Calcuiate an approximate value of I :A sin x dx by Trapezoidal rule

j‘;}é sin x dx @ AfTHET A1 UGS S (W) e 27 3ff

T |
- 4/55
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Unit-tIl / SH1E-1II

Q5. (a) Solvetheequation xt+x*— 16x2—4x+48 =0 given that the product of two of
the roots is 6.

'\‘T‘ﬂfﬁw X4+ x3~16x2—4x + 48 = 0 B BA DI G‘IQ, N Ed| 5'\’15% gy 11(‘*?[351
UT%el 6 B | 4/5

(b) Solve the following equation by Ferrari’s method :
= iR 1 gar Bl AR |/ ST BIR -

X =3x2—-B6x-2=0 4/5Y2

Q6. (a) Provethattherate 'of cbnvergence of the Regula-Falsi method is 1.618.
Rre oI o Rea—Rafy fAfy o aftevor 1618 81 45
~(b) Prove that the Newton-Raphson formula is

_ £(xy)
T T )

, where f (x )=0
g BN & Fea— o 3=

an:xn—;%“—)), SHEfd £ (x )=0 B 4/5%
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Unit-IV / S&TS—IV
Q7. (a) Solve bﬂf Gauss's succesgive elimination method
7w iy R R g e A ‘-

X+y+z=7

i . f

3+ 3y +4z=24"

2x 'y +3z=16 | __ | 4/5
]_ |

, : ; E ¢ _ ’ . ) ;
(b) Find the solution of the following system of equations by Gauss-Seidel

mEthod:. https://www.pdusuonline.com
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! s
27x, + Bx, —x, = 85
6x, + 15x, + 2x, =72

X, + X, +54x, =110 4l5%2

. i [ DR
a : - i
! .

Q.8. (a) Use Picard's rnethod to find apprommate value of y, when x = 0,1

|.

ﬁm@%wmmx 01“}*WWWWWQWW |
dy _y .
that STdfds |é§1l §3ﬁ% a;-'y‘,r_x,v=1when (5r9) x=0

y

(b) Using Euler'smodified method, find the value of y at x = 0.4, when

4/5

dy |
a— =log (x +y),y(0)=1and step size is 0.2. %
'F
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| | |
.dir_=|og(x+y)'y(0)=1mﬁm0.2%| 4/5Y
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'--- 09 (a)

(b)

Q.10. (a)

(b)

Unit-V / E?fﬂ:.if—v

Pfove that -

Rig wifdrg fos | -

n
l_l'l

ﬁ[a,i)=i_ 1 G.F 415
ror .

Find the directional derivative of ¢ = 4xz® — 3x?y?z at the point (2,—1,2)inthe
dlrectlon 21—31+6k | ,

ia'_5',(2 1,2) TR § = 4x2°— 32y zszﬂﬁ?ﬁaﬂ?ﬁ?lx—rf 21_3J+5kﬁﬁ‘m
# o dfgl L o 4;51/5

i

By Gauss’s divergence theorem evaluate _US (xdydz+ydzdx +zdx d}’)-

where Sis the surface of the sphere x? + y2 +22 = a.

T @ SR T ﬁ'ﬁaﬂm@f {J, (xdydz+ydads +2dxdy) @

g9 ST BIRTY, W8 S W x2+y2+z2=a2.zﬁrgrﬁ%,f | A

~ Verify Green’s theorem in the plane for §C (xy+ yz)idx +x* dy, where Cis

the closed curve of the region bounded by y=xand y =,
§. Gy +y?)ydxx? dy 3 forg 1 srvel o et @ forg wefoq,
Hifrg T C,y=x T y=x2 ERT uRIg 0P &7 B 4/5%
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