
T_

Roll No.
Total No' of Questions t 

f:)*-, aLLl.u.aada4 x<,-r . uilr1 [Total No. of Pages : 04- 
B.Tech. (SErn. - L"' / 2'o)

ENGINEERING MATHEMATICS - II
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Instruction to Candidates:

1) Section - A is Compulsory.

2) Attempt any Five questions from Section - B & C.

3) Select atleast TWo questions from Section - B & C.

Section - A
(Marks : 2 each)Qt)

12 ool [12 3l
l l t l

a) I fA=10 2 0landn=lo 1 3l , thenthedererminantofABis

Loo 2) Loo z)
(i) 4, (ii) 8, (iii) 16, (iv) 32

[r I  -1-l
b) The rank of the marrix t=lz 4 4 | t, - -

l: -z 3l
c) Two balls of m, and, mrgms are projected vertically upward such that the

velocity of projection of mris double that of mr.lf the maximum height
. to which m, and mrrise,be h, and hrrespectively, then

( i )  h ,=27r ,  ( i i )  2h ,=h,  ( i i i )  h r=4h,  ( iv )  4h,=h,

d) The complementary parl of the differential equation

*=Y"  -  xY ' *y= logx is  -  -  -  -  -  .
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e) The particular integral of (D' + a2) y = sin ax is

(i) 
-fi 

"o, o* (ii) * 
"o, 

o*
2a

-ax
(iiit 

-f 

"o, 
o, (iv) 

| "ot 
o*.

0 l f  u = ( r '  *  y=) '=,  then V.(Vr, r )  is

(i) 0 (ii) 1 (iii) -1 (iv) 2

g) Maximum value of the directional derivative of

f = f - 2yt + 422 at point (1, 1, -1) is

h) Average score* of three batsman A, B, C are respectively 40,45, 55 and

their standard deviations are respectively 9, 11, 16. Which batsman is

more consistant?

i) If the correlation coefficient is zero, then regression lines are

(i) parallel (ii) PerPendicular
(iii) coincident (iv) intersect at 45" .

j) The probability that a leap year should have 53 sundays is

2 l
(i) 

7 
(ii) j

(iii) 0.3 (iv) 0.5

Section - B
(Marks : 8 each)

Q2) (a) Find the values of a, b, c if the matrix

[o 2b cl
A=la b -r l

l, -b +r-l
is orthogonal.

a,
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[ 
-t 2+i 5-3tJ

(b) rfA=l'- '  7 si I
|  5+3l  -st  2 I

Show that A is a Hermitian matrix and iA is a skew - Hermitian matrix.

Q4) Solve the fo[owing:

(a) (D '= 2)2 ! = 8{eb + sin 2x + *} '

(b) x'Y"' +ZxzY" *2Y -tO(". 
I

03) Solve the following:

(a) xy (r + ry,) + -1 1u) Q- --9*r' + 6-y.',)
'-' ' 

d* 
- 

dx 6*'y + 4yt

(c) (px -y) (x + pY) - 2P.

Q5) (a) Solve
(D'- 1) ! = e3' cos2x - eb sin3x

using method of undetermined coefficients.

(b) Two particles each of mass m gms are suspended frorn two springs of

same stiffness coefficient k. After the system comes to rest, the lower

mass is pulled I cms downwards and released. Discuss their motion.

T
Section - C

(Marks : 8 each)

Q6) (a) What is conservative field? Show that

F - (y 'cos.r* . ' )  i+(2ys in * -4) i  +(r t  z '+z) f t '

is conservative. Find its scalar potential.
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Q7)

(b) Use Divergence theorem to evaluate

JF'ds where
S

F=xt i+y ' j+zt t
and S is the surface of the sphere f + y, * z2 = a2.

(a) Show that the function Q = a eos n x is not a valid velocity potential
flow function of liquid.

(b) Test whether the motion specified by

4 = k2(.j - vi) I (*' * f) {*is constant)

is a possible motion of a liquid.

(a) Discuss Binomial frequency disribution. The probability that a bomb

dropped from a plane hits the targeti. 1. If 6 bombs are dropped, find
J

the probability that atleast two will hit the rarget.

(b) The pressure and volume of a gas are related by the equation pvo = k,
a andkbeing constants. Find the equation to the following set of values.

p (kglcrfi) 0.5 1.0 1.5 2.0 2.5 3.0

v (litres) 1.62 1.00 0.75 0.62 0.52 0.46

Q8)

Q9) (a) Discuss Chi-square test and its properties. Use this to test the hypothesis
that data follows a binomial distribution for the problem in which a set
of five similar coins is tossed 320 times and the result is

No.ofheads:  0  |  2  3  4 5

Frequency: 6 27 72 172 7L 32
(b) Two independent samples of size 7 and 6 have'the following values:

Sample A : 28 30 32 33 33 29 34

Sample B : 29 30 30 24 27 29

Examine whether the samples have been drawn from normal populations
having the same variance. Given the values of F at 5Vo level for 16, 57
degrees of freedom is 4.95 and for 1,5,67 degrees of freedom is 4.39.
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