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This course focuses on the topics in Calculus, Ordinary Differential Equations of higher order
and Designs of Experiment. The fundamentals and the way to solve Ordinary differential
equation problems are introduced. Understanding the basic concepts and their properties
are important for the development of the present and further courses.

Unit I: Calculus

Homogeneous Functions-Total derivative-Change of variables-Jacobian-Taylor’s theorem for
function of two variables-Maxima and Minima of functions of two variables-Lagranges
method of undermined multipliers

Unit Il: Multi Variable Calculus

Directional derivatives-Gradient-curl and divergence-Problems on Green-Gauss and Stokes
theorems- orthogonal curvilinear coordinates-Simple applications involving cubes, sphere
and rectangular parallelepipeds.

Unit lll: Special Functions —I

Validity of series solution - Series solution when x=0 is an ordinary point - Frobenius method
(Series solution when x=0 is a regular singularity) - Bessel's equation (Bessel’s functions of
the first and second kind) - Recurrence formulae for Jn(x) - Expansions for JO and J1: Value of
11/2 - Generating function for Jn(x) - Equations reducible to Bessel's equation — Orthogonality
of Bessel functions

Unit IV: Special Function-Il

Legendre’s Equation — Rodrigue’s Formula — Legendre Polynomials — Generating Function for
Pn(x)- Recurrence formula for P,(x)-Orthogonality of Legendre Polynomials — Hermite
Polynomials-Recurrence formulae-Rodrigue’s formula-Orthogonality of Hermite polynomials
Unit V: Design of Experiment

Design of experiments — Completely randomized design: Analysis of variance for one factor

of classification — Randomized block design: Analysis of variance for two factors of
classification — Latin square design.
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2011.
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MODEL QUESTION PAPER

Reg.No.
B.E./B.Tech DEGREE EXAMINATIONS
SEMESTER IV, APR./MAY.- 2020
SUB.CODE : CBSMAIJ8T10
SUB.NAME : Mathematics-IV
Time: 3 Hours Maximum: 100 Marks
PART-A
Answer ALL Questions: (10x2=20)
1. Define a saddle point. (K2)
2. Ifu=x"and v=y?, find 8(u,v). (K1)
ox,»)
3. Ifp(x,y,z)=x"y+y°x+z° ,then find V¢ at the point (1,1,1). (K2)
4. Find the directional derivative of 4x°z+xy> at the point (1,-1,2) in the
direction of the vector 2/ —J 3k (K2)
5. Define recurrence relation (K2)
6. Define indicial equation on series solution when x=0 is a regular singularity
(K1)
7. Write the Rodrigues’s formula (K1)
8. Write the generating function of Legendre polynomials (K2)
9. What is the aim of design of experiments? (K2)

10. State the advantage and disadvantage of randomized block design. (K1)
Part-B
Answer ALL Questions: 5x16=280

11. Find the dimensions of the rectangular box without top of maximum capacity

with surface area 432 square metre. (K3)

(OR)

12.1f u = f(2x—3y,3y — 42,4z — 2x), then prove that la—u+ la—u+ 1ou =0
20x 30y 4oz

(Ko6)

13.If r is the position vector of the point (X, y, z), prove that V*#" = n(n+1)r""



1
and hence deduce V(—)
r

(OR)

(K4)

14 Verify Green’s theorem in the plane for I(3X2 —8y?)dx + (4y — 6xy)dy
) C

where C is the boundary of the region bounded by x =0,y =0,x+y =1 (K4)

15. Solve in series the equation —-+xy = 0 (K3)
(OR)
3-x°
Js(x) = 2 {(2—) 23 cos x}
B rx | x“sinx x

16. Prove that
(Ko6)

17. Prove that (1-x2) Pn’(x) = n[Pn-1(X) — x Pa(x)]. (K3)

(OR)
18. State
and prove the Orthogonal property on Legendre polynomials  (K4)
19. The following data represent the no. of

units of productions per day turned out by different workers using 4 different

types of machines

Machine
A B C D

I 44 38 47 36
I 46 40 52 43
I 34 36 44 32
v 43 38 46 33
\Y 38 42 49 39

Test whether the five men differ with respect to mean productivity and test
whether the mean productivity is the same for the four different machine type.

(OR)

(K6)

20. The following is a Latin square of a design, when 4 varieties of seeds are
being tested. Setup the analysis of variance table and state your conclusion.

You may carry out suitable change of origin and scale.

A 105 B 95 C 125

115



C 115 D 125 A 105 105
D 115 95 B 105 A 115
B 95 135 D 95 115
(K5)
Blooms Taxonomy | Remembering | Understanding | Applying | Analyzing | Evaluating | Creating
Level (K1) (K2) (K3) (K4) (K5) (K6)
Percentage 4% 6% 27% 27% 9% 27%

% 3k 3k % %




PART - A
Unit -1

—

Define homogenous function.
State Euler’s theorem

u ou
Find & 0y ifu = x%y — sin(xy)

D

(98]

oz _ a0

=c
4. If z = f(x+ct) + g(x-ct) prove that, ¢’ o’

34
5. Find dx when x’ +y’ = 3ax’y
D
6. Find dx when, x*+y*=c.
dz
7. Ifz=v’+v?*andu=at’, v=_2at find dt

du
8. Find dr given, u =y’ — 4ax, x = at’, y = 2at.

9. Write the working rule to find Maximum and Minimum value of f(X,y).

10. Define a saddle point.

u=x’ V= y2 ﬁ(u,v)
11.1f and , find 0(x,y
1%

12,1 and , find O(x, )

du  u=x’y xP+xy+y’=1.
13. Find dx if , where
14. State the properties of Jacobian.

15. Write the Taylor’s series expansion of ./ (x, y) about (a,b).

(K1)
(K2)

(K1)

(K2)

(K1)

(K1)

(K2)

(K2)
(K1)
(K2)

(K1)
(K1)
(K2)

(K1)
(K2)
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PART -B
Unit -1
Differential Calculus

+1:L

11
_+_
X y oz (K4)

1. Find the minimum value of x* + y* + z* subject to the condition

2. A rectangular box open at the top, is to have a volume of 32 cc. Find the dimensions of the
box, that requires the least material for its construction. (K3)

3. A rectangular box open at the top is to have a given capacity K. Find the dimensions of the
box requiring least material for its construction. (K3)

4. Find the dimensions of the rectangular box without top of maximum capacity with surface
area 432 square metre. (K3)

5. Find the maximum and minimum value of x* + y* + z? subject to the condition
x+y+z=3a (K5)

6. Find the extreme values of the function, f(x, y) =x’ +y*—3x— 12y + 20.  (K5)

7 Find the extreme values of the function, f(x, y) = x’y*(1 —x —y). (K5)

8. Find the three positive numbers such that their sum is a constant ‘a’ and their product is
maximum. (K6)

9. Find the extreme values of the function f(x, y) = x* + y* — 2x*> +4xy — 2y*.  (K4)

10. Find the extreme values of the function f(x, y) =x* +y* — 12x — 3y + 20. (K4)

u=f(x-y,y-z,z-x) ou ou, ou_,

111If then prove that Ox 0y 0Oz (K6)
u=f(2x—3y,3y—4z,4z—2x), l@_u_i_la_u_'_la_u:o.

12 If then prove that 200 30y 40z (K6)

13. If zis a function f(an’), where X =€" +e " and y =€ —€’, then prove that

0z 0z _ 82_ 1574

=x—-y—.
ou Oov ox oy (K6)

14Ifu= f(an’), where X = 7080y =sin0, then Prove that

(&tjz (611)2 (Gujz 1 (éujz
— |+ =] == +=|=—].
ox 8y or I"2 00 (K6)



151f Z = f(u,v), where % = lx +my, v=1Iy =mx thep prove that

2 2 2 2
24_&:([24_}%2{6 Z+2J

ox® oy’ out o’ (K6)
8—2§+6—2§:(u2+v2{6—2§+8—23 u=e*cosy,v=e'siny f
16. Prove that 0¥~ Q¥ ou”  Ov , and that isa
function of ¥ and YV and also of Yand V.
u=u(x,y) x=e cosO y=e sin 0’z 0’z [0z 0%z
17. I and , show that & &' ¢ (ﬁr_2+592J
(Ko6)

18. Obtain terms upto the third degree in the Taylor’s series expansion of € " sin y around the

)
point 2) (K5)
19 Find the Taylor’s series expansion of €™ near the point (1,1) upto the second degree terms.

(K4)
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10.
1.

12.

13.

14.
15.
16.
17.

18.

Unit II: Multi Variable Calculus

CIf 9(60,2)=x"y+y’x+2° | then find Vo at the point (1,1,1).

(K2)

Find the directional derivative of 4x°z+xy” at the point (1,-1,2) in the direction of the

vector 2i— ; +3k

(K2)

Find the directional derivative of Xz —Xy°z’ at the point (1,2,-1) in the direction of the

vector ; - } - 37{

(K2)

Find the angle between the normals to the surface XV — 2 ? = 0at the points (1,4,-2) and

(3,-3,3)

(K2)
. Find the angle between the normals to the surfaces xy = z* at the point (1,1,1) and (4,1,2)

(K2)

Find the angle between the surfaces Z = x*+y* =3and ¥’ +y* +27 =9 at (2,-1,2) (K2)

1fF=x’1 +Y3j+Z3k,then find curl £

IfF =x2’i =2x°yj +2yz'k  find divF at (1, -1,1).
Prove that div7 =3 and curl 7 = 0.
Define Solenoidal.

Find grad ¢ if o = xyz at (1, 1, 1).

Show that the vector 2Xyi + (x P 42yz )j + (y 2+ l)k is irrotational.

(K2)
(K2)
(K2)
(K1)
(K2)

(K2)

Find the constant“a” if the divergence of the vector F= (x+2) L +(3x+ay) J +(x-5z2) k

1S zero

Find the divergence of the vector point function xy*! +2x%yz J -3yz2k
State Green’s theorem.
State Stoke’s theorem

State Gauss divergence theorem

I r.nds,
Use divergence theorem, evaluate s S is the surface of the sphere

(K2)

(K2)
(K1)
(K1)
(K1)

x? +yz-i-z2 =9
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Vector Calculus

1If V¢=2xyz”'+xzz3]'+3X2yzzk; find ¢ if @ (=1,2,2)= 4.
ST T -
ror vr=tivre

2.If =x +y +z prove thati) r = = |

-

nr"?r.wherer r

3.Show that the vector = (¥ =2z +3yz =2x)i + (3xz +2xy) j + (3xy — 2xz + 22)k
is both solenoidal and irrotational. (K5)

4 Show that the vector 2xy ! +(x*+2yz ) J +(y*+1) k is irrotational.

5. Find the value of the constant a, b, ¢ so that the vector
F =(x+2y+az) i +(bx-3y-z) J +(4x+cy+22) K is irrotational.
6. Evaluate V.(r’r) ,where T =Xi+yj+zk
F oo R A V.V I
7.0f [ =3xyz?t+2xy° J -x’yzK & f=3x*-yz find 1) A1) div curl £ at (1,-1, 1)
8 If ¢=3x"z—y’2’ +4x’y—-2x-3y-5 find V¢
9.1f F=x’yi+y’zj+2z°xk find curl curl F .

10. If 7 is the position vector of the point (x, y, z), prove that Vi =n(n+ 1"

)
and hence deduce ry.
11. Show that v? (’” r )= n(n+3)r "2 r with usual notations.

12. Find div(grad ®) and,curl (gradg) at (1,LI) gor ¢ = x?y°z"

13. For 0=x"+y* +3xyzF = x*i+y*j+ 2°k find i) curl grad? i) div curl F

(K4)

(K4)

(K4)

(K4)
(K4)
(K4)
(K4)

(K4)

(K4)
(K4)

14. Find a and b such that the surfacesaxz—byzz(a"‘zx) and 4x2y+22 =4 cut

orthogonally at (1,1,1).

(K5)

15. Find a and b such that the surfaces ax’ —by22=(a+3)x2 and 4x2y+22 =11 cut

orthogonally at (1,1,1).

j(xy +y2)dx +x°dy
16. Verify Green’s theorem in the XY plane for ¢ ,

=X
where C is the closed curve of the region bounded by y and Y = X’

(K5)

(K4)



J‘(3x2 - 8y2 )dx + (4y — 6xy)dy

17. Verify Green’s theorem in the plane for ¢ where C is the
boundary of the region bounded by X = 0,y=0,x+y=1 (K4)
J[(xz -y ) dx + 2xydy}
18. Verify Green's theorem for « ,where C is the boundary of the
rectangle in the XOY-plane bounded by the linesx =0, x=a,y=0and y =b. (K4)
I{(2x2 —y2)a’x+(x2 +y2)dy}
19. By using Green’s theorem, Evaluate ¢ ,where C is the boundary

in the XY plane of the area enclosed by the X axis and the semi-circle x*+y* =1 in the upper

half XY plane. (K5)

[ (x=2y)dx + xdy)
20. Verify Green's theorem in a plane for the integral c , taken around the
circle X* +y’=1 (K5)

21.Verify Gauss divergence theorem for F' = (x* —y2)i+(y* —zx)j+(z" =xy)K taken

over the rectangular parallelepiped 0<x<a 0<y<b, 0<z<c

(K5)

- 7 =7

22. Verify Gauss-divergence theorem for the vector function F=4xzi-y* j+yzk gver the

Cube bounded by x=0,y=0,z=0 and x=Ly=1z=1
(K5)

23. Verify Gauss-divergence theorem for F=4xi =2y’ j+2°k taken over the region by

2 2
X +y =4 7-0and z=3 (K5)
UF ‘nds
24. Using Gauss divergence theorem, evaluate s where over the surface
3. 3., .3 2, 2, 2 2
F =x"1 +y"j+zk and S is the surface of the sphere X TV T2 =4 (K4)

25. Verify Stoke’s theorem for the function z = O integrated round the square in the z=0
plane whose sides are along the lines x = 0, y = 0, x = a, y = a.
(K5)

26. Verify Stoke’s theorem for a vector field F=(x"-y")i+2xyk in the rectangular



region of XOY-plane bounded by the lines X = ~8,X =34,y = 0,y=b, (K5)
27.Verify Stoke’s theorem for a vector field F=(y-z+2)i+(yz+4) j-xzk where S is

the surface of the cube X =0,Xx=2,y=0,y=2,2=0,2=2 3pove the XY-plane. (K5)

— — J—

28. Verify stokes theorem for ¥ = ¥’zi +2°j + X’ yk where S is the open surface of the
cube formed by the planes x =-a,x=a,y=-a,y=a, z=-a, z= a in which z =-a is cut

open. (K5)
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Unit II1: Special Functions —I

Unit — II1
1) Define ordinary point (K1)
2) Define singular point (K2)
3) When we call a singular point is regular? (K1)
4) Define irregular singular point (K1)
5) Define recurrence relation (K2)
6) Define indicial equation on series solution when x=0 is a regular singularity (KT)
7) Write the complete solution when roots of the indicial equation are distinct. (KT)
8) Write the complete solution when roots of the indicial equation are equal. (K2)
9) Write the complete solution when roots of indicial equation are distinct and differ by an
integer making a co-efficient of y infinites (K1)
10) Write the Bessel’s equation of order n (K1)
11) Write the Bessel’s equation of order zero (K1)
12) Write the Neumann function. (K2)
13) Write Bessel function of the second kind of order n (KT)
14) Write any two recurrence formula for J,(x) (KT)
15) Write the expansion for J, (K2)
16) Write the expansion for J, (K1)
17) Write the value of J,,, (K1)
18) Express Js(x) in terms of J,(x) and J,(x) (K2)
2
) ) ) xzd—f+xﬂ+(k2x2—n2)y=0 '
19) Reduce the differential equation  dx dx to Bessel function.
(K1)
2
x2Q+aﬂ+k2xy=0

20) Reduce the differential equation  dx’ dx to Bessel function. (K1)
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SPECIAL FUNCTION -I

2

d’y
o : sty =0
1 Solve in series the equation dx

2
) i (l—xz)di}—xﬂ+4y:0
2 Solve in series dx dx

2

. (10 Y 4y 20

3 Solve in series the equation dx dx
2

) ) ) xd{+ﬂ+xy=0.

4 Solve in series the equation  dx dx
w1322 (143v)
5 Obtain the series solution of the equation dx
2 + (5 -4)y =
6 Solve in series d
7 Solve in series X¥”+2y +xy = 0.
(OR)

Js(X) = £ {(3—')3) 2 cos x}

2
X Sinx X
8.Prove that 2

J(x) = Z[JH (x) = 2J,(x) + J,,(x)]-
Ll d, (1) Jp (0] = x[4,2(x) = 20 (9)]

10. Prove that dx

9.Prove that

a)IJ3(x) dx = C — J,(x) - 2/xJ,(x).

b)J.x Jo (x) dx = % x’ [ Joi(x) + J;? (x)]

11. Prove that
17 . .
a)J, (x) = —jcos(n@—xsm@)d@, n integer
T

0

T

(b)J,(x) = lJ.cos(xcosqﬁ)dgb
12. Show that Y
13.Show that Jo’ + 27+ 2% 4. = 1

dy 2. r _
) ) . X—+c— +kxXy=0
14. Reduce the differential equation  dx dx

(Ko)

(K4)

(Ko6)

(K5)

(K5)

(K5)

(K4)

(K5)



to Bessel form by puttingx = t"-

,’ ' 1
y —_——
15. Solve the differential equations a) [ X’ j
b) 4y + 9xy =0,

: : : xy”+y’+ly =0
16. Solve the differential equation 4

17. Explain the orthogonality of Bessel function.

18. If o, 0 0s....... , 0, are the positive roots of J(x) =0,

i{ Jo(e,x) }
Show that /2 = =] o,J, (an)
19. Expand f(x) = x* in the interval 0 <x <2 interms of J,(a,x), where a, are determined

by J,(2 a,) = 0.

(K5)
(K5)

(K4)
(K3)

(Ko)

(K4)
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SPECIAL FUNCTION -II

UNIT 1V
1) Write the Legendre’s equation. (K1)
2) Write the Legendre’s polynomial of order n (K2)
3) Define the Legendre function of the second kind (K1)
4) Write the Rodrigues’s formula (K1)
5) Write the generating function of Legendre polynomials (K2)
6) Write the orthogonality property of Legendre polynomials (K1)
7) Write the Fourier- Legendre expansion of f(x) from x=-1to 1 (KT)
8) Define Legendre’s polynomials (K2)
9) Define Hermit’s polynomials (K1)
10) Define Chebyshev polynomials (K2)
11) Write the strum- Liouville equation (K1)
12) Define orthonormal on a<x<b (K1)
13) Define orthogonality of Legendre polynomials (K2)
14) Define orthogonality of Bessel function (K1)
15) Write the polynomial 2x*+x+3 in terms of Legendre polynomials (K1)
16) If P,(x) be the Legendre polynomial then write the polynomial equation to P,’(-x) (K1)
17) What is A when P5(x) =A(63x°-70x*+15x) a Legendre polynomial? (K2)
1
[a+x)p, (x)dx
18) Find % (n>1) (K1)

19) Write the singular points of the differential equation * =Dy 2(x=1)y'+y =0 (K2)

1
[Py
20) Find the value of the integral where Py(x) is a Legendre polynomial of
degree 3

(K1)
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Unit -1V

Special function-2

1 Express f(x) = x* + 3x’— x> + 5x — 2 interms of legendre polynomials.

1 1

Show that for any function f(x), 2'nl?,
Show that P,(x) = (n+1)P,.(x) = 2n+1)xP,(x) — nP,.(x).
Show that nP,(x) = xP,’(x) — P,..’(x).

Show that (2n+1) P, (x) = P,.,’(x) — P..,’(X).

Show that P,’(x) =x P,,’(x) + n P,..(x)

Prove that (1-x?) P,’(x) = n[P,.(X) — x P,(X)]

Prove that (2n+1) (1- x?) P,’(x) = n(n+1)[P,.(x) — P,(X)].

o0 N N Wn B~ W

1 Discuss the orthogonality of legendre polynomials.

1
2n
xP(x)P_ (x)dx =——.
2 Show that =, ( ) 1( ) 4n” ~1
1
x2Pn—1Pn+]dx = 2”(”+1) .
3 Show that (2n=1)(2n+1)(2n+3)

1

4 Prove that -1 (1-x*)P, (x)P,’(x)dx =0, m #n.

1

j(l—xz)Pm’(x)Pn’(X)dX:M,
5 Prove that 5 2n+1 m=n.
6 If f(x)=0,-1<x<0

=x, 0<x<1,

() = SRG) + LR(x) + 2R(x) - 2P ()
7 Show that 4" 2! 16 ° 32

8 Prove that 2n+1) (1-x*) P, (X)= n(n+1)[P, (X) — P...i(Xx) ]

0

9. Show that 0 e* L,(x) L.(x) dx =0, m #n.

f(x)pn(x) dx = : j(l +x2)nf”(x) dx.

(K3)
(K4)

(K3)

(K3)

(K4)

(K5)

(K4)

(K5)

(K4)

(K3)
(K4)

(K5)

(K4)

(Ko)

(K5)

(K4)



" 2d2n 5
H,(x) = (-1)'e N
10, Prove that /+(¥) = (F1)°¢ dx”(e ) (K3)

11. For that strum — liouville problem y”+2~ y =0, y(0) =0, y(I) = 0. Find the eigen function
and show that they are orthogonal. (K4)



TEST 1 - ECE -MULTIVARIABLE CALCULUS

2 - marks
du y=x’y X +xy+yi=1.
1. Find dx if , where (K2)
2. Write the Taylor’s series expansion of J (xay)about (a,b)_ (K1)
3. Define a saddle point. (K2)
u = x2 V= y2 8(u,v)
4. 1f and , find 0(x,) (K1)
5. State Euler’s theorem (K2)
ou Ou
6. Find O & ifu=xy — sin(xy) (K1)
16 = marks

1. Find the extreme values of the function f(x, y) = x* + y* — 12x — 3y + 20. (K4)
2. Find the dimensions of the rectangular box without top of maximum capacity with
surface area 432 square metre. (K3)

3. Find the extreme values of the function, f(x, y) = x*’y*(1 —x—y). (K5)
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TEST 2- ECE - VECTOR CALCULUS

2- marks

1. Find the divergence of the vector point function xy*! +2x%yz J -3yzzk (K2)

2. State Green’s theorem. (K1)
3. Ifp(x,3,2)=x’y+y’x+2° thenfind V¥ at the point (1,1,1). (K2)

4. Find the directional derivative of 4x’z+xy” at the point (1,-1,2) in the direction of the

vector 2i - ; +3k (K2)
5. Prove that divr =3 and curlr = 0. (K2)
6. Define Solenoidal. (K1)
16- marks
1. Show that v? (V 'r )= n(n+3)r" r with usual notations. (K4)

2. If 7 is the position vector of the point (x, y, z), prove that Vi =n(n+1)r"?

)
and hence deduce rj. (K4)

3.If £ =3xyz2 i +2xy* J -xzyzk & f=3x*-yz find 1) v-v/ i) div (curl ) £ at

(1,-1, 1) (K5)
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TEST 3- ECE - SPECIAL FUNCTION 1

2- marks

1. Write the Bessel’s equation of order zero. (K1)

2. Write the Neumann function. (K2)

3. Define recurrence relation (K2)

4. Define indicial equation on series solution when x=0 is a regular singularity

5. Write the value of J,,, (K1)

2
) ) ) xzd{+ad—y+k2xy20 )

6. Reduce the differential equation  dx dx to Bessel function.

16- marks

(-0) 4y 2

- X +4y =0
1. Solve in series dx’ dx 4 . (K5)
ZJ; +xy =0
2. Solve in series the equation dx (K3)
xd—2y+ & +xy = 0.
3. Solve in series the equation dx>  dx (K4)
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TEST 4- ECE- SPECIAL FUNCTION 2- SERIES SOLUTIONS

2- marks

1. Write the Fourier- Legendre expansion of f(x) from x=-1 to 1. (K1)

2. Write the polynomial 2x*+x+3 in terms of Legendre polynomials (K1)

3. Write the Rodrigues’s formula (K1)

4. Write the generating function of Legendre polynomials (K2)

5. What is A when Ps(x) =A(63x°-70x*+15x) a Legendre polynomial? (K2)

6. Write the Legendre’s polynomial of order n (K2)
16- marks

1 ! 1 ;
' '[f(x)l’n(x) dy= — 'J(1+x2) f"(x) dx

1. Show that for any function f(x), 2l . (K4)

2. Prove that (1-x?) P,’(x) = n[P,.(x) — x P,(X)]. (K3)

3. Show that P,(x) = (n+1)P,.(x) = (2nt1)xP,(x) — nP,.(X). (K3)
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TEST 5- ECE- DESIGN OF EXPERIMENT- ANOVA

2- marks

1. What are the advantages of a completely Randomised Experimental Design.

(K2)
2. Write down the ANOVA table for one way classification. (K1)
3. What is the aim of design of experiments? (K2)
4. State the advantage and disadvantage of randomized block design. (K1)
5. Define ANOVA (K1)
6. What are the assumptions in analysis of variance? (K2)
16- marks

1. Perform two way ANOVA for the given below:

Plots of land Treatment
A B C D
[ 38 40 41 39
I 45 42 49 36
i 40 38 42 42

2. The following data represent the no. of units of productions per day turned out by
different workers using 4 different types of machines

Machine
A B C D

I 44 38 47 36
11 46 40 52 43
111 34 36 44 32
v 43 38 46 33
\Y% 38 42 49 39
Test whether the five men differ with respect to mean productivity and test whether the mean

productivity is the same for the four different machine type.

3. The following table gives monthly sales (in thousand rupees) of a certain firm in the three
states by its four salesmen. Setup the analysis of variance table and test whether there is


Kavitha Chandramohan
TEST 5- ECE- DESIGN OF EXPERIMENT- ANOVA


any significant difference (i) between sales by the firm salesmen and (ii) between sales

in the three states.

States Salesmen
I I " v
A 6 5 3 8
B 8 9 6 5
C 10 7 8 7

(K5)
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