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lM 

lM 

H/! 

lM 
lM 

lM 

2M 

2M 

2M 

for 95% confidence z , = 1.96 
2 

Confidence limits for proportion of bad apples is 

(p - z a {pq , p + z a {pq ) 
2 v-;- 2 v-;- 

ie; (0.12 - 1.96 (0.12(0.88 ) , 0.12 + 1.96 (0.12(0.88 )_) 
500 500 

ie; (0.12 -1.96 .Jo.0002112 ,0.12 + 1.96 .Jo.0002112 ) 
ie; (0.12 - 0.0285,0.1 2 - 0.0285) 
ie; (0.0915, 0.1485) 

lg) Proportion of bad apples p = ~= _2_= 0.12,q = 1- p = 0.88 
500 25 

11 12 
2 1 

36 36 

9 10 
4 3 

36 36 

8 
5 

36 

7 
6 

36 

Probability distribution table is 
x 2 3 4 5 6 

I 2 3 4 5 
P(x) 36 36 36 36 36 

le) Poisson distribution P(x = r) = e-1:\. -r where 11. = mean 
r! 

let r = number of calls, given 11. = 2, P(r = 0) = e-2 

lf) Die is thrown twice. Sum of posible outcomes X=(2,3,4,5,6,7,8,9,10,ll,12) 
Total Cases=36, favourable cases of 2 is 1,(1,1).3 is 2,[(1,2),(2,1)].4 is 3, 
[(1,3 ),(2,2),(3,1)] .5 is 4, [(1,4 ),(2,3 ),(3,2),(4, 1)] .6 is 5, [(1,5 ),(2,4 ),(3,3 ),(4,2),(5, l)]. 
7 is 6, [(1,6)(2,5),(3,4),(4,3),(5,2),(6,1)].8 is 5,[(2,6),(3,5),(4,4),(5,3),(6,2)]. 9 is 4 

[((3,6),(4,5),(5,4),(6,3)].10 is 3,((4,6),(5,5),(6,4).11 is 2[(5,6),(6,5)].12 is 1,(6,6). 

le) Eulers method is ytx,) =Yo+ hf(x0, Y 0) 

Modifiedliulers method yix.) =Yo+ h [f(Xo,Y0)+f(x1,y1)] 
2 

ld) b=x. h b - a 
Trapezoidal rule f f(x)dx = 2[(y0 

+ Y,J +2(y1 + Y2 + ... + Y11•1)],h = ~ 
a=xo 

where p= x-xn 2M 
h 

la) Consider the function f(x)=O 
If f(a) < 0 and f(b) > 0 then at least one root lies in a and b. 

B . . ti 1 . a+b isecnon ormu a rs x, = -- 
2 

lb) Newtons J:t'fard interpolation for x=xo+h is 

f(x)= Y n +pv' Yn + p(p+ 1) v'2Yn + p(p+ l)(p+ 2) v'3Yn + .... , 
2! 3! 

118.Tech I.st semester Regular Examinations November2025 
Subject: NUMERICAL AND STATISTICAL METHODS(CIVIL ENGINEERING) 

Scheme of Valuation 
PART-A 

PVP23 Code:23BS1301 



2M 

lM 

lM 

lM 

PART-B 

UNIT-I 

f(x,J O 1 2 3 
Newton-Raphsonmethod is Xn+I = Xn - fl(x,,) 'n = , , , ·· 
Let. x = (21)113 => x ' -21 = O,f(x) = x ' -21, 
f(2) < 0, f(3) > 0 one root lies in 2 and 3. Take x O = 2 .5 

F bi 2x,~ + N 2(2.5)3 + 21 52.25 orcu icroot ~+i = 2 , x1 = 2 = -- = 2. 78667 
3~ 3(2.5) 18.75 

x = 2(2.78667)3 + 21 = 2_7592,x = 2(2.7592)3 + 21 = 2_7589 2 3(2.78667)2 3 3(2.7592)2 

x = 2(2.7589)3 +21 = 63.0126 =2.7589 
4 3(2.7589)2 22.8396 

2a) 

= 67 + 68 + 70 + 65 + 72 + 66 + 68 + 69 = 68 .125 
8 2M 

1570 - 1600 
= -0. 79 ll'vi z = 120 

~ 
lj) - Ix 

Mean x=-- 
n 

lM 
li) I/ - 

T .. v ,...,'\ x - u est statistic \Y = @ )) 

fn 
Given n = 10, x = 1570, u = 1600, and a= 120 

lM . . -===o .=7=-=o=.6=5=== __ o .o5 __ 27 .17 Test statistic z = 
1 1 0.00184 

(0.67)(0.33 )(-20-0 + -30-0 

lM lh) Test statistic z = P.. - Pz , where p = niPt + n2P2 
pq + pq n1 + n2 

n1 n2 
70% of 200 = 140, 65% of 300 = 195 

Given n1 = 200, n2 = 300, Pr = 
140 = 0.7, p2 = 195 

= 0.65 
200 300 

140+195 p = = 0.67 q = 1-p = 1-0.67 = 0.33 
200 + 300 ' 



f(0.1_5) = 1.341 + (03)(-0.7732) + (0.3);-0.7) (0.6599)+ (O.J)(-O~ 7)(-I.7) (-0.6579) + 

(0.3)(-0.7)(-I. 7X·2· 7) (0.6571) = l.341-0.23196-0.06929-0.00391-0.00026 = 1.03558 lM 
24 

2b} Newtons forward interpolation for x=xe+h is 

f(x)= Yo +p~ Yo+ p(p-l) ~2Yo + p(p-l)(p-2) ~3Yo + .... , x-x where p=--0 
2! 3! h 1M 

For x=0.15, xo=O, h=0.5, p= 0.3 
Difference table is 

x Y· Liy Li2y ~3y Li4y 

0 1.341 

-0.7732 

0.5 0.5678 0.6599 

-0.1133 -0.6579 

0.4545 0.002 0.6571 

-0.11 I 3 -0.0008 

1.5 0.3432 0.0012 3M 

-0.110 l 

2 0.2331 

(OR) 

Let x = (21)113 => x ' -21 = O,f(x) = x ' -21, 
f(2) < 0, f(3) > 0 one root lies in 2 and 3. Take x0 = 2.5 

x = x - xJ -21 = 2.5- (2.5)3 -21 = 2.5- -5.375 = 2.78667 
I O 3xJ 3(2.5)2 18.75 

x = x - x:-21 = 2.78667- (2.78667)3 -21 = 2.7592 2 
I 3x12 3(2. 78667)2 

x =x _x;-21=2.7592-(2.7592)3-21=2.7589 3 2 3x; 3(2. 7592)2 

x = x - xJ-21 = 2.7589- (2.7589)3-21 = 2.7589 4 3 3xJ 3(2. 7589)2 

2.7589 is approximate value of cube root of 21 



2M 

lM x = O(-O.l585)-l(l) = l =0.8632. f(0.8632)=0.0335>0 
I -0.1585-1 1.1585 

x = 0.8632(-0.1585)-1(0.0335) = 0.1703 = 0.8869. f(0.8869) = 0.0013 > o 
2 -0.1585-0.0335 0.192 

x = 0.8869(-0.1585)-l(0.0013) = 0.14187 =0.8877.f(0.8877)=0.0002 
3 -0.1585-0.0013 0.1598 

0.8877 is approximate root of sinx = 2x -1 

2M 

3b) six = 2x -1 ~ sinx - 2x + 1 = 0, Consider f(x) = sinx - 2x + 1. 
f(O) = 1 > 0 and f(l) = -0.1585 < 0 :. one root lies in O and 1. 
Falsi position method a=O and b= 1 

· af(b)-bf(a) x =------ 
" 

1 f (b) ~ f (a) 

3a) Lagranges interpolation formula is 
~( ) (X-X1)(x-x,)(X-X3)(X-X4) (x-xo)(X-X2)(X-X3)(X-X4) 
u x = - Yo+ Yi 

(Xo-X1)(Xo-X2)(Xo-X3)(Xo-X4) (x, -Xo)(Xi -Xz)(Xi -X3)(x1 -X4) 
(X-Xo)(X-X1)(X-X3)(X-X4) (X-Xo)(X-X1)(X-X2)(X-X4) 3M + ~+ ~ 

(Xz-Xo)(Xz-X1)(Xz-X3)(Xz-X4) (X3 -xo)(,S -Xi)(~ -x2)(~ -X4) 
(X-Xo)(x-x,)(X-X2)(X-X3) 

+ y4 
(X4 -Xo)(X4 -xi)(x4 -X2)(X4 -X3) 

f(0.843) = (0.843 -0.3)(0.843 -0.4)(0.843 -0.7)(0.843 -0.9) (2.631) 
(0.1-0.3)(0.1-0.4)(0.1 -0.7)(0.1 -0.9) 

+ (0.843 - 0.1)(0.843 -0.4)(0.843 -0.7)(0.843 - 0.9) (3.328) 
(0.3 - 0.1)(0 .3- 0.4)(0 .3- 0.7)(0 .3- 0.9) lM 

+ (0.843 -0.1)(0.843 -0.3)(0.843 - 0.7)(0.843 -0.9) (4.097) 
(0.4 - 0.1)(0.4 -0.3)(0.4 - 0.7)(0.4 - 0.9) 

+ (0.843 - 0.1)(0.843 - 0.3)(0.843 - 0.4)(0.843 - 0.9) ( 4.944) 
(0.7 - 0.1)(0.7 - 0.3)(0.7 - 0.4)(0.7 -0.9) 
+ (0.843 - 0.1)(0.843 -0.3)(0.843 - 0.4)(0.843 -0.7) (5.875) 

(0.9- 0.1 )(0 .9 - 0.3)(0.9- 0.4)(0 .9- 0. 7) 
= -0.17912 + 2.28996 -2.99401 + 3.49771 + 3.12820 = 5.74274 lM 

OR 



lM For x = 0.4, dy = 1 [-0.2- 0.3 - 0.2 - 0.01 - 0.75] = -2.8458 
dx 0.2 2 3 4 5 

1.4 1.10 

3M 
-0.91 

-l.02 1.2 2.01 

-0.93 0.11 

-0.74 -0.09 1.0 1.9 

-0.75 -0.19 0.2 

0.01 0.1 0.8 1.7 

-0.2 0.1 

0.3 0.6 1.6 

-0.2 

0.4 1.8 

y x 

Difference table is 

lM 

f" sinx 3.1r 
I dx = -[(O+ 0.0388) +3(0.0097 + 0.0192) + 2(0.0291)] lM 

0 v 1 + cosx 3 2 
=0.2945(0.0388+0.0867+0.0582]=0.05401 

dy =..!..[i:1y _ i12Yo + i13Yo _ i14Yo + i15Yo + .. ] 
dx h O 2 3 4 5 

For x=x0, 
4b) 

.J1 + cosx 
sinx 2M 

2 

0.0192 

0 7C 
3 7C 

4 

0.0291 0.0388 

7C 7C 

4 

0 0.0097 

x 

b h = b - a = _n . fl(x) = sinx Given a = O~ = n , 
n 4 .Ji+ cosx 

4a) For n=4 
b=x. 3h 

Simpson's3/8 rule ff(x)dx=8[(y0+y4)+3(y1+y2)+2(y3)] 2M 
a=x0 

UNIT-II 



3M 

k3 = 0.2/(0.3,1.7406) = 0.2[1.7406-0.3] = 0.1412 
1.7406+0.3 

k, = 0.2/ (0.4,1.8111) = 0.2[1 ·8111-0.4] = 0.1276 
1.8111+0.4 

1 y(0.4)=1.6699 +-[0.1572 +2(0.1414 )+2(0.1412 )+0.1276) . 6 
= 1.8116 

k =0.2/(0.31.7485)=0.2[1.7485-0·3]=0.1414. 2 
' 1.7485+0.3 

4M . y-x Given f(x,y)=--, x0 =0,y0 =l,take h=0.2,x1 =0.2 . y+x 
where k, = 0.2/ (0,1) = 0.2 

k2 = 0.2/(0.1,1.1) = 0.2[l. l-O. l] = 1.6667 
1.1+0.l 

k: = 0.2/(0.11.3334) = 0.2[1.3334-0. l] = 0.1721 
., ' 1.3334+0.1 

k = 0.2/ (0.2 1.1721) = 0.2[1. l 721-0·2] = 0.1417 4 
' 1.1721+0.2 

1 
y(0.2) = 1 + 6[0.2 

+ 2(1.6667) + 2(0.1721) + 0.1417) = 1.6699 3M 

X1 =0.2,y1 =l.6699,x2 =X1 +h=0.4 

kl = 0.2/ (0.2,1.6699) = 0.2[ 1 ·6699- 0·2] 
= 0.1572 

1.6699 + 0.2 

OR 



1M 

2M 

2M 

7a) Given meanµ= 158 and standard deviation Cl'= 20 

P(l50 ~ x ~ 170) = P(lSO- µ ~ x- µ ~ l 70- µ) 
. (l' (l' (l' 

= P( 150-158 ~ z ~ 170-158) = P(-0.4 ~ z ~ 0.6) 
20 20 

= P(0.4) + P(0.6) = 0.1554 + 0.2258 = 0.3811 
For 100 students heights betweenl50 and 170 = 100(0.3811) 
= 38.11 =@ (Number ofstudents should be Natural number) 

39 · 

OR 

lM 

i)P(at least one accident)= P(r 2 l) = 1-P(r < 1) 
e-1.8 (1.8)0 -1.8 

=1-P(r=O)=l- =1-e =1-0.1653=0.8347 
O! 

ii)P(at most one accident)= P(r s 1) = P(r = 0) + P(r = 1) 

= e·t.8(1.8)0 + e.1.g (l.8)1 = e-1.8 (2.8) = (0.1653)(2.8) = 0.4628 
O! I! 2M 

2M 

1M 

2M 

2M 
oo I 

we have f f(x)dx = 1 => f kx' dx = 1 => k = 3 
-00 0 

3/4 [ 3 ]3/4 
ii)P(2_<x<i)= f kx2dx=3 ~ - 27-l _ 13 

4 4 I/ 4 3 I/ 4 64 3 2 

iii)P(x > 2) 
= f kx' dx = 3[_{]1 = 1- ~ = .!2_ 

3 2/3 3 2/3 27 27 
Gb} Given mean A= 1.8 

e-,"_,r e ·l.8(1.8f 
we have P(x = r) = = --- 

. · r! r! 

UNIT-Ill 

Ga) ') 0· .c.( ) {kx.2,0 < x < 1 
1 rven 11 x = 

. · 0, else where 



lM 

lM 

lM 

lM 

lM 

b )Probability of 5 girls = probability of zero boys 

= p ( r = 0) = s c ( _.!_) o ( _.!_) s-o = _l = _l 
0 2 2 25 32 

For 800 families the probability having 3 boys 

= 800(-1 ) = 25 families 
32 

c)Probability of either 2 or 3 boys = P(r = 2) + P(r = 3) 

_5 ( 1 )2 ( 1 )5-2 5 ( 1 )3 ( 1 )5-3 - 1 (5 5 ) - 1 (10 10) - 20 - c - - + c - - -- c + c -- + -- 
2 2 2 3 2 2 25 

2 2 32 32 
For 800 families the probability of either 2 or 3 boys 

= 800( 20) = 500 families 
32 

d)Probability of either at least one boy = P(r ~ 1) = 1- P(r = 0) 

= l- 5 c ( _!_) o ( _!_) s-o = l __ l = l - _l = ~ 
0 2 2 25 32 32 

For 800 families the probability of either at least one boy 

= 800( ~) = 775 families 
32 

. 7bl TheprobabiliydistributonP(x=r)=11crprqn-r 

equalprobabiliy for boysandgirlsie; p = q = _!_ 
2 

Numberof children,n = 5, Totalfamilies= 800 

a)Probability of 3 boys= P(r = 3)=5c3(~)3(~)5•3 

5 1 1 5( 4) 5 
= c3(2°5) = 32 (1(2)) =16 

For 800 families the probability having 3 boys 

= 800( 2-) = 250 families 
16 



IM 

2M q = 1- p = 1-0.6067 = 0.3933. 
z = 0.6- 0.62 = -0.02 = -1.0571 

(0.6067)(0.3933)(-1-+-1-) 
0·01892 

2000 1000 
zeal = jzj = 1.057 < 1.96 = ztab , accept null hypothesis 

V.Conclusion:There is no significance difference between the old and new 
teaching methods. 

2000( 1200) + 1000( 
620 

) 
where p ~ n1P1 + n2P2 = 2000 1000 = 0_6067 

n, + n2 2000 + 1000 

Pi -P2 
z = --============- 

p q + pq 
n1 n2 

8b) Given sample sizes ni =2000(old teaching) nz = lOOO(new teaching). 
Proportion of old method p: = 1200/2000 =0.6 
Proportion of new method pz = 620/1000 =0.62 
i. Null hypothesis Ho: Pt = p2 
(Assume that there is no significance difference between the old and new 
teaching methods. 

ii. Alternative hypothesis Ho : p1 :f. pz 
(There is significance difference between the old and new teaching methods.) 2M 

iii. Level of significance : Z1ab= 1.96 ( 5% LOS) 
iv. Test statistic : 

Reject the null hypothesis. 
V.Conclusion: The number of defective and non defective items are not equal. 

IM 

lM 
0.55 - 0.5 = 3.464 > 1.96 = z,ab 
(0. 5 )( 0 .5) 

1200 

p-P z - - ,.,-r;- 

UNIT-IV 
8a) Given sample size n=l200 defective items =660 

p = Sample proportion of defective items =660/1200=0.55, q=l-p=0.45 
Population proportion P=Q=0.5 
i. Null hypothesis :Ho= The number of defective and non defective items are 
equal. 3M 
ii. Alternative hypothesis: H1 = defective and non defective items are not equal 
iii. Level of significance : Z1ab= 1.96 ( 5% LOS) 
iv. Test statistic : 



t= ~,where I 1 s -+- 
n, n2 

2M 
2 I (x - ~)2 + I (y - y)2 s = =----~~--- 

n, + n2 - 2 
x-y 

lOa) Let two varieties of wheat are A and Bare x and y respectively. 
sample size of x= nr = 6 sample size of y = nz = 6 

I. Null hypothesis Ho : There is no significance difference 
between the two varieties of wheat 

ii. Alternative hypothesis H rThere is significance difference 
between the two varieties of wheat. 

iii.LOS: at 0.05 level t,ab = 2.228 with v=6+6-2= IO d.f 
iv. Test statistic 

UNIT-V 

IM !zeal I= 2.269 > 1.96 = z,ab reject null hypothesis 
V. Conclusion: There is significance difference between the two batteries 

lifespan. 

2M 
--=4=5=-=4=6= - 2.269 

25 36 --+-- 
150 200 

X1 - X2 

s2 s2 
_I +-2 
n , n2 

Z= 

i.Null hypothesis Ho .ui=un'There is no significance difference between the 
two batteries lifespan.) 
ii. Alternative hypothesis H 1 : U1;!U2(There is significance difference 

between the two batteries lifespan.) 
iii. Level of significance: Z1ab= 1.96 ( 5 % LOS) 2M 
iv. Test statistic 

S.D. sample size 
5 150 

6 200 

mean 
45 
46 

Brand A 
Brand B 

lM 

2M 

2M 

OR 

9a) Given sample size n= 100 population mean=2000 
Sample mean= 1970 standard deviation=250 
i. Null hypothesis Ho :u>2000(company claims life time hours) 
ii. Alternative hypothesis H 1 : u<2000 hours 
iii. Level of significance : Z1ab= 2.33 ( I% LOS one tail test) 
iv. Test statistic : 

· _ x-µ _ 1970-2000 __ 
1 2 zeal - a - 250 - . 

,rn MO 
lzl = 1.2 < 2.33 = z,ab accept null hypothesis. 
V. Company claim is valid. 

9b) Given 



lM 

2M 

2M 

lM 

2M 

OR 

V. Conclusion: The sample is come from population mean. 

t = x - u = 51- 50 = 0.857 
s 3.5 
~ J9 

t = 0.857 < 3.355 = t,ab accept null hypothesis 

20-20 . 
t = JR = 0 < 2.228 accept null hypothesis 

1 I 1 -+- 6 6 
V.conclusion: There is no significance difference between the two varieties 

of wheat A and B. 

lOb) Given sample size n=9 (n<30, is small sample) 
sample mean=Sl 
population mean=SO 
standard deviation=3.5 

i. Null hypothesis Ho : u=30 
(The sample is come from population mean) 

ii: Alternate Hypothesis H1 :u<lOOO 
iii. Level of significance: 1% LOS with 

8 (v=n-1=9-1=8) degrees of freedom t=3.355 
iv. Test statistic 

x (X-20)"2 y (Y-20)"2 

18 4 19 1 
20 0 18 4 

22 4 20 0 - 
19 I 21 I 

21 1 22 4 

20 0 20 0 
120 10 120 10 

82 
= 10+10 =l 
6+6-2 

S =1 

- 2> 120 x=--=-=20 
n1 6 

y= LY= 120 =20 
n2 6 



3M 

2.25 8 t = 0. 8 8 64 = 7. l 
Jg 

t = 7 .18 > 2.3 65 = t1ab reject null hypothesis 
V. Conclusion: There is improved the performance after the coaching 
I 

Before (x) After (y) d=y-x ( d-2.25)"'2 

52 56 4 3.0625 

55 58 "' 0.5625 .) 

60 62 2 0.0625 

58 60 2 0.0625 

54 55 I. 1.5625 

57 59 2 0.0625 

59 61 2 0.0625 

56 58 2 0.0625 

18 5.5 

n 

= ~= 2.25 
8 

82 
= s .5 

7 
S = 0.8864 

2M 
where d = Ld and S2 = L(d-d)2 

n n-1 
d t=s 

Fn 

d=Ld 

lla} I.Null hypothesis : There is no improved the performance after the coaching 
ii. Alternate Hypothesis H1 :There is improved the performance after the coaching 
iii. Level of significance : 5% LOS with 

. 7 (v=n-1=8-1=7) degrees of freedom t=2.365 
iv. Test statistic 



lM 

2M 

lM 

lM 

machines bearing diameters 

s2 = o.oo 175 = o.00035 
x 6-1 ' 

F=S~=l.75 
Sy 

Fcal = 1.75 < 5.05 = Ftab 
accept the null hypothesis 

V.Conclusion: There is no difference between the variances of two 

s2 = 0·001 = 0.0002 
Y 6-1 

Machine -1( x) (x-2.515)"2 Machine -II(y) (y-2.48)"2 

2.53 0.000225 2.48 0 

2.49 0.000625 2.47 0.0001 

2.51 0.000025 2.50 0.0004 

2.54 0.000625 2.49 0.0001 

2.50 0.000225 2.46 0.0004 

2.52 0.000025 2.48 0 

15.09 0.00175 14.88 0.001 

If S'; > s: then F =;, 
y 

iv: Test statistic: 

llb) i.Null hypothesis : There is no difference between the variances of two machines 
bearing diameters 

ii. Alternate Hypothesis H1 :There is difference between the variances of two 
machines bearing diameters 

iii. Level of significance : 5% LOS with 
(v1=6-l,v1=6-l) degrees of freedom F=S.05 




