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Roll No. ....................................

BSC-12 (Bachelor of Science)
Mathematics

Second Year Examination-2015
MT-06

Numerical Analysis and Vector Calculus
( l a[ ; kRed fo' ys"k. k , oa l fn' k dyu)

Time : 3 Hours Maximum Marks : 30

Note : The Question paper is divided into three section A, B
and C. Attempt Questions of each section according to
given instruction.

uksV % ; g i z' u&i =k d ] [ k v kSj  x rhu [ k. Mksa esa foHkkft r  gSA i zR; sd osQ
funsZ' kkuql kj  i z' uksa dk mRr j  nsaA

Section - A @ [ k. M&d
(Long Answer Type Questions)@( nh?kZ mÙkj ksa okys i z' u)

Note : Answer any two questions. All questions carry equal
marks. (2×7½=15)

uksV % fdUgha nks i z' uksa osQ mRr j  nhft , A l Hkh i z' uksa osQ vad l eku gSaA

1. Find the value of integral 
6

2
0

dx
1 x    by

(i) Simpson's 1/3 rule
(ii) Simpson's 3/8 rule
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(iii) Weddle's rule
and find the error in the answer by these method with
correct value.

l ekdy 
6

2
0

dx
1 x  dk eku fuEu }kjk Kkr dhft , A

(i) fl Ei l u 1/3 fu; e
(ii) fl Ei l u 3/8 fu; e
(iii) oSMy fu; e l s vkSj
l edy osQ l gh eku l s rhuksa fof/ ; ksa l s i zkIr eku esa =kqfV Kkr dhft , A

2. With the help of following data find the value of y at x = 10

x 0 1 2 3 4 5 6 7

y 0 7 26 63 124 215 342 511

fuEufyf[ kr vkadM+ksa dh l gk; rk l s x=10 ok y dk eku Kkr dhft , A

x 0 1 2 3 4 5 6 7

y 0 7 26 63 124 215 342 511

3. Differential equation 
dy
dx  = x + y where y (0) = 1 Solve by

Modified Euler's method
x = 0.05 and x = 0.1 find y

vody l ehdj.k 
dy
dx = x + y t gk¡  (0) = 1 dks vk; yj dh
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i fjof/ Zr fof/  }kjk gy djrs gq,  x = 0.05 rFkk x = 0.1 osQ fy,
y Kkr dhft ,

4. State and prove Gauss divergence theorem
xkWl  v i j l j .k i zes;  dks i fjHkkf"kr vkSj fl ¼ dhft , A

Section - B @ [ k. M&[ k
(Short Answer Type Questions) ( y?kq mÙkj ksa okys i z' u)

Note : Answer any four (04) questions. Each question carries
equal marks. (4×2½=10)

uksV % fdUgh pkj  (04) i z' uksa ds mÙkj  nhft , A l Hkh i z' uksa osQ vad l eku
gSaA

1. Prove that 
2 3 41 ....

h 2 3 4


         
 

fl ¼ dhft ,  
2 3 41 ....

h 2 3 4


        
 

2. Prove that 
2 x x

x
2 x

e Ee e , h 1
E e

           

fl ¼ dhft ,  
2 x x

x
2 x

e Ee e , h 1
E e

           

3. Prove that u0 + u1 + u2 + ... + un = n + 1C1u0 + n + 1C2Uo +
n + 1C3

2uo + .... + nuo

fl ¼ dhft ,  u0 + u1 + u2 + ... + un = n + 1C1u0 + n + 1C2uo +
n + 1C3

2uo + .... + nuo
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4. Prove that  =  1
2

  

fl ¼ dhft ,   =  1
2

  

5. If    ˆ ˆ ˆf t ti 3j 2tk  


  ˆ ˆ ˆg t i 2 j 2tk   

  ˆ ˆ ˆh t 3i tj k


    then find the value of  
2

1

f g h dt 
 

; fn   ˆ ˆ ˆf t ti 3j 2tk  


  ˆ ˆ ˆg t i 2 j 2tk   

  ˆ ˆ ˆh t 3i tj k


    bl dk eku Kkr dhft ,   
2

1

f g h dt 
 

6. Prove that

     curl f g f div g g div f g. f f . g
              

fl ¼ dhft ,

     curl f g f div g g div f g. f f . g
              

7. Find the acute angle between the surfaces xy2z – 3x – z2 =
0 and 3x2 – y2 – 2z = –1 at the point (1, –2, 1).

l rgksa xy2z – 3x – z2 = 0 vkSj 3x2 – y2 – 2z = –1 osQ chp dk U; wu
dks.k (1, –2, 1) fcUnq i j  Kkr dhft , A
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8. If f = 3x2y and g = xz2 – 2y then grad [(grad f) . (grad g)].
Find the value.

; fn f = 3x2y vkSj  g = xz2 – 2y gks rks grad [(grad f) . (grad
g)]dk eku Kkr dhft , A

Section - C @ [ k. M&x
(Objective Type Questions) @ ( oLrqfu"B i z' u)

Note : Section 'C' contains ten (10) objective-type questions
of ½ mark each. All the questions of this section are
compulsory. (10×½=5)

uksV %[ k. M x̂* esa nl  (10) oLrqfu"B i z' u fn; s x,  gSa] i zR; sd i z' u
ds fy,  , d  (½) vad fu/ kZfj r  gS A bl  [ k. M ds l Hkh i z' u
v fuok; Z gSa A

1. If f(x) = 2, then the value of f(x) = ................ .

; fn f(x) = 2 gks rks f(x) dk eku gksxk .............. .

2. Relation between operator E and  is ............ .

l adkjd E , oa es l Eca/  gS ............ .

3. Divident difference interpolation uses for ................. .

foHkkt u vUrj vUrosZ' ku dk i z; ksx gksrk gS ................. .

4. grad 
f
g
 
    = ............... .

grad 
f
g
 
    = ............... .

5. Divergence of solenoidal vector is .................. .

i fjukfydk l afn' k osQ vi l j .k dk eku .................. .
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6. If Eof(x) = f(x + 1) then select the correct option
(a) Eh = E0 (b) E = E0

h

(c) E = hE0 (d) E = (E0)
1/h

; fn Eof(x) = f(x + 1) rks fuEu es l s l gh fodYi  pqfu,
(a) Eh = E0 (b) E = E0

h

(c) E = hE0 (d) E = (E0)
1/h

7. Simpson's 1/3 value is

(a)
h
3 [y0 + yn + 4(y2 + y4 + ... + yn – 2) + 2 (y1 + y3 + y5 + ....

+ yn – 1)]

(b)
h
3 [y0 + yn + 4(y1 + y3 + ... + yn – 1) + 2 (y2 + y4 + .... +

yn – 2)]

(c)
h
3 [y0 + yn + 2(y1 + y3 + ... + yn – 1) + 3 (y2 + y4 +  .... +

yn – 2)]
(d) none of these

fl Ei l u dk , d frgkbZ fu; e

(a)
h
3 [y0 + yn + 4(y2 + y4 + ... + yn – 2) + 2 (y1 + y3 + y5 + ....

+ yn – 1)]

(b)
h
3 [y0 + yn + 4(y1 + y3 + ... + yn – 1) + 2 (y2 + y4 + .... +

yn – 2)]
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(c)
h
3 [y0 + yn + 2(y1 + y3 + ... + yn – 1) + 3 (y2 + y4 +  .... +

yn – 2)]

(d) buesa l s dksbZ ugh
8. Weddle's rule:

(a)
3h
5 [y0 + 6y1 + y2 + 5y3 + y4 + 5y5 + ........]

(b)
3h
10 [y0 + 6y1 + y2 + 5y3 + y4 + 5y5 + ........]

(c)
3h
10 [y0 + 5y1 + y2 + 6y3 + y4 + 5y5 + ........]

(d) None of these

oSMy dk fu; e

(a)
3h
5 [y0 + 6y1 + y2 + 5y3 + y4 + 5y5 + ........]

(b)
3h
10 [y0 + 6y1 + y2 + 5y3 + y4 + 5y5 + ........]

(c)
3h
10 [y0 + 5y1 + y2 + 6y3 + y4 + 5y5 + ........]

(d) buesa l s dksbZ ugha
9. Factorial function c(3) has valve (n = 1)

(a) (x + 1) (x + 2) (x + 3)
(b) x(x + 1) (x + 2)
(c) x(x – 1) (x – 2)
(d) x3 + x2 + x
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Øexqf.kr i Qy x3) dk eku gksxk (n = 1)

(a) (x + 1) (x + 2) (x + 3)

(b) x(x + 1) (x + 2)

(c) x(x – 1) (x – 2)

(d) x3 + x2 + x

10. Relation between  and  is

(a)  = E

(b)  = E2

(b)  = E½

(d)  = E–1

, oa esa l Eca/
(a)  = E

(b)  = E2

(b)  = E½

(d)  = E–1


