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MATHEMATICS-I
(Commo.l to CE, EEE, ME, ECE, CSE, EIE,IT, MCT, MMT, AE, AME, MIE, PTE, CEE,

rr. , i- : ,, '., I . . MSNT) ', ,','
Jimei3-hours.....'..:Note: This question paper contains twb parts A and B.

Parl A is cornpulsory rvhiclr carries 25 rnarl<s. Answer all questiorrs in Part,\.
Pafi B consists of 5 Units. Anslver an)'one full questiorr lrom each unit. E,ach qr-restiun
carries l0 marks and may have a, b, c as sub questions.

i: , : PART-A l

r ,i ' ,' r ,, (25.Marl<s)

Determine rvhether tl'ie vectors (1, 2, 3), (2,3, 4), (3, 4, 5) are rinearrl, dependenr or
not. lfl

( ti 2-iDefine Skei.v-Hemitian matrix and shorv that the matrix I : 
| _;,, 

- ' I is

\- ' il
Sl<erv-Hermitian, l3l

lf tt =2ty., = r'2 - y) - *= /.(,os 0 andy ' rsirr 0. find 
o(zl'r )

Using Lagrange's mean value theorem, prove that 1r,, U-.,ffi-4 :]
I 2--r

change the order of integration i, rhe integralj J ,l dy clx . l2l-^, 1ao *2

=)Evaluate te-^' dx using Carnrna lurrcrion IJI
0

Find particular integral ot(n2 - 2D +r )., = 4 
.

x

Find an integraring lactor ol (*2 + -i 
2 

)d. - l-r1.dr.= 0.

State first and second'shiftirrg llreorenrs.

Obtain tlre Laplace transfonn of / (r): sin I
- -_./ \', 

t

PART-B

c)

d)

e)

s)

h)

i).

j)

(l I 1. 4'r
I'LJ-Il) t t ; I

2.a) Redtrce tlre rnatrir .q =l' - I to eclrelorr forrrr and hence firrdll5 5 ]it'l
[s t t4 t])

b) Verify Cayley-Hamilton theore ,r, fu A =(1^ il(3 2)
'r oR

and hence find l-l

(50 Marks)
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Ii.ecluce the cluadratic tonl ? = 2(r-r I 
.1 ; - :-r) to canonical l'orrtr.altri ilrl(i its ratlli.

natllre, index and signature. [10]

Discuss the applicabilitl'' of Rolle's theorem for the function

tn(rr -ol
r(')=L;]irr[:":]

\r

b) :State Caucliyis mean value theorem and verify the same for the functions

.f (r) = "-' , g(*) = e' in [z,O)' [5+51

zl.a)

5.a)

OR
))

Deterrliine rvhetl.:er the functions , : ++ ,r,= 4:1 are f unctionally dependent.
X' * )'' jf - r.i'-

lf so. find the relatiolr berueen them.

Find the point on the paraboloid z = ,2 + y2 rvhich is closest to the poirrt (3. - 6. 4)'b)

6.a) State and prove the relation betu,'een Beta and Gamma functions.

r r I ) 2\

Er aluate 
J J "-' 

' -' )d* dt

00
Find tlre volume of
paiaboloid 2,= 9-: 72' - {1,2 .

"r(o)= t,

[5+sl

b), the

Is+5]

800 C to
[5+s]

method of
f(r(l
IJ J]

t)+i I

| . (_l\"nl
b) Prove that 

Jx"'1,1,., 
x)' clx = ffi , rvltere r is a positive integer and rr > -i .

o (m't)"
t5t5l
L- 'l

OR

by changing to polar coord inates.

the solid in tlre first octant botrnded

1.a)

b)

8.a) Solve 1,(B-,r -9y)dr+2x(x -3y)dy =0.
b) If the air is maintained at 300 C ancl the temperature of the body cools fronr

600 C in 12 minutes, find the temperature of the body after 2l minutes.

OR
\a

9.a) Solve ( D2 _ 4D-4ly=2x2 +e'' +cos(lr rl).' \ t'

b) Find the general solution of the differential equation t-" + y: x sinx by' the

variation of paran-ieters.

10.a) Find the Laplace lransform of / (l) = [ e-t sin 21 cos 2t .

;[ r l)lb) lrindZ'{lnl l- . ll
| \ 

"il OR
I 1.a) Find the Laplace transfortr-t of the periodic function

I l- 0<l<rt
/(/)=]'. " -' --' ..[\t, :o)- f(t).J, l-l u1!<2a ".\

" .r)"
b)' 'U,sing l-aplace trrtrsfornts, solve a]+9x = cos2l,

'clt'

_"t"ll.\ I - l- -r.tft
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[s+5.]


