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Numerical Analysis & Vector 

Calculus 
la[;kRed fo”ys’k.k ,oa lfn”k dyu  

Bachelor of Science (Bsc-12/16) 
Second Year, Examination-2019 

 
Time: 3 Hours     Max. Marks: 40 
………………………………………………………………… 
Note:- This paper is of Forty (40) marks divided into 

two (02) Section A and B. Attempt the 
question contained in these sections according 
to the detailed instructions given therein.  

uksV%& ;g iz'u&i= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ 
[k.Mksa ^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa 
fn, x, foLrr̀ funsZ”kkssa ds vuqlkj bu iz”uksa dks gy 
djuk gSA 

Section-A ¼[k.M&d½ 

(Long Answer Type Question) ¼nh?kZ mÙkjh; iz'u½ 

Note:-  Section - A contains Three (03) long answer-
type questions of Ten (10) marks each. 
Learners are required to answer any Two 
(02) questions only.     (2×10=20) 
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uksV%&  [k.M ^d* esa rhu ¼03½ nh?kZ mÙkjh; iz'u fn;s x;s 
gSaA izR;sd iz'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA 
f'k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz'uksa ds mÙkj 
nsus gSaA 

 
1. To show that  ∆୬x(୬) = ∟n h୬ and ∆୬ାଵx(୬) = 0 

fn[kkb, fd ∆୬x(୬) =  ∟n h୬ and ∆୬ାଵx(୬) = 0 

2. Taking fifth order differences of Ux to be 
constant and given U0,U1,U2,U3,U4,U5 

Prove that U5/2 = c/2 + ଶହ (ୡିୠ)ାଷ(ୟିୡ)
ଶହ

 

Where a = U0 + U5, b = U1 + U4, c = U2 + U3 

Ux ds ik¡posa Øeksa dk varj ysus ij fu;r gks ftuesa 
fn;s gSa U0,U1,U2,U3,U4,U5 rks fl) dhft, fd 

U5/2 = c/2 + ଶହ (ୡିୠ)ାଷ(ୟିୡ)
ଶହ

 

tgk¡ a = U0 + U5, b = U1 + U4, c = U2 + U3 

3. Evaluate  c ݂⃗.݀⃗ݎ  where   

݂⃗ = ݔ2) + ݅(ݕ + ݕ2) − ݆(ݔ +   ݇ ݖݕ

and c is the curve x = 2t2, y = t, z = t3 from  
t = 0 to  t = 1   

 c  ݂⃗.݀⃗ݎ dk ewY;kadu dhft, tgk¡ 

݂⃗ = ݔ2) + ݅(ݕ + ݕ2) − ݆(ݔ +   rFkk ݇ ݖݕ

x = 2t2, y = t, z = t3 , t = 0 to  t = 1 rd oØ c gSA 
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Section-B ¼[k.M&[k½ 

(Short Answer Type Question) ¼y?kq mÙkjh; iz'u½ 

Note:-  Section-B contains six (06) short answer type 
questions of five (05) marks each. Learners 
are required to answer any four (04) 
questions only.      (5×4=20) 

uksV%&  [k.M ^[k* esa N% ¼06½ y?kq mÙkjh; iz'u fn;s x;s gSaA 
izR;sd iz'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA 
f'k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz'uksa ds mÙkj 
nsus gSaA 

1. Show that E = ehD where  

D = ଵ

ቂ∆ − ∆మ

ଶ
+ ∆య

ଷ
−⋯ቃ 

fn[kkb;s fd E = ehD tgk¡ D = ଵ

ቂ∆ − ∆మ

ଶ
+ ∆య

ଷ
−⋯ቃ 

2. Show that ∑ ∆ଶ ݂ = ∆ ݂ − ∆ ݂
ିଵ
ୀ  

fn[kkb;s fd ∑ ∆ଶ ݂ = ∆ ݂ − ∆ ݂
ିଵ
ୀ  

3. Prove that ¼fl) dhft, fd½ 

∆∇ =  ∇∆ =  ∆ − ∇ =  ଶߜ 

4. If ⃗ݎ =  ܽ⃗ ݁௧ + ሬܾ⃗ ݁ି௧ ,  where ܽ⃗  and ሬܾ⃗ are 
constant vectors, show that  

݀ଶ⃗ݎ
ଶݐ݀

− ݊ଶ⃗ݎ = 0 
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;fn ⃗ݎ =  ܽ⃗ ݁௧ + ሬܾ⃗ ݁ି௧tgk¡ ܽ⃗ vkSj ሬܾ⃗  fu;r lafn”k 

gS] fn[kkb;s fd  ௗ
మ⃗

ௗ௧మ
− ݊ଶ⃗ݎ = 0 

5. Find f1 (5) from the following table. 

x 0 2 3 4 7 9 

f(x) 4 26 58 112 466 922 

 

fuEu rkfyd ls f1 (5)Kkr dhft, 

x 0 2 3 4 7 9 

f(x) 4 26 58 112 466 922 

 

6. Prove that div ቂ()

ቃݎ⃗ = ଵ

మ
 ௗ
ௗ

 ൫ݎଶ݂(ݎ)൯ 

fl) dhft, fd div ቂ()

ቃݎ⃗ = ଵ

మ
 ௗ
ௗ

 ൫ݎଶ݂(ݎ)൯ 

 


