
Mathematics (Code - 14)
drFrd (ans- 14)

Time:3 Hours
g-rr{r , g dt

1. Answer any four of the following :

H6 * ot$ + ceq 6d 6tr
(a) Find eigen values and eigen vectors of the matrix

Note: Attempt five questions. All questions carry equal marks. Question number I is compulsory. Answer any
two questions from part I and two questions from part II. The parts of the same questions must be answered
together and must not be interposed between answers to other questions.
In case of any discrepancy in the English and Hindi versions, English version will be taken as final.
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(b) A river 10 m deep and 100 m wide is flowing at the rate 4.5 kmlh. Find the volume of water running into the sea
per second from the river.
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(c) Describe the surface whose equation in cylindrical coordinates is z : r
tsr gE drd 6-$ fusdrr s#6$ry +ffir6n Bterio fr z: r t r

(d) Find the order & degree of following differential equation
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(e) Solve the differential equation :

ldv \ / dv\ dv
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(0 Find the particular integral of differential equation :
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2.(a)LetV be the vector space consisting of all functions of the form:
0 et* cosx + B et. sinx

consider the followin g linear transformation :

L:V - V:
L(f) ft+ f

Find the matrix representing L with respects the basis {et"cosx, e'- sinx}

z.(a) arar qrs sfrer der V fr + urt q-a-d or warler d,

0 e'* Cosx + B e'. Sinx d uc fr r

ggt trt arar Mq Eqfd{ul ffiRs-d E

L: V ---+ V:
L(f):f+f

an o-$ 3Trq6 r<Rfd o'-{a gn L qs 3Tlqrfrd

{e'* cosx, e'" Sinx}

(b) f inA the solution of the following system of linear equations:

x,*xr*3xr:3
-X,*Xz*xr:-1
2x,* 3xr+ 8x, :4

ftraftfua ffiq s$-6-{q o1 aa oi r

x,*xr*3xr:3
-x,*xr*xr:-1
2x, * 3xr-l 8x, : 4
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(c) Classiff the following small disturbance potential equation for compressible flows:

(l_ML' (#.#):o
Frafrfu-a Ears s#6wr o1 zirsq rer6 S ftr$ otrq-d 6-i r

(,_M3"' (#.#):o
3.(a)Solve (*'y'+ y) dx + (2*'y - x) dy:0

(b)Find Lim Afllr-
X->oo X

(c)pind the stationary points of y: xt-3x+2 and determine their nature.

(a) aa oi r (*'t' + y) dx + (2*'y - x) dy:0
G)drd 6'* Lim 5x + sipl
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(c) y: *'-3*+2 + ft?rt Fdg sih 3-r6t u-€fr ara oi r

4(a)Prove that if x>0, and n>l then
(1+x)" > l+nx

(b) Evaluate 5]ra .k d^

(c) A cylindri cal jar of radius I 5cm is filled with water upto a height of 25cm. 1 5 spherical balls of radi i 2cm each
are immersed in the Jar. Find the new level to which water is filled in the Jar fTake r :3]

(a) fug 6-i qR x>0, $h n>l 
(8)

G) qR (1+x)" > 1+nx

,,T eF dt
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5.(a)Find the equation in cylindrical coordinates for the ellipsoid 4x' + 4y' * z' : l.

(b) Find the angle between the line :*l 
: v : z-7

2 i i and the plane 10x+2y-llz:3

(a) fr$ ur+ AtrgdqtrE s#s?q 4x' + 4y':_ z'= I +) furaroru Eiterio fr ftrd r

.r.\ x*l :y:z-3
(b)}un t i i *E aa t0x+2y-1lz-3 d dezi 6r olor an o*r
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6.(a) Solve the differential equation '. 4x'yrr + l2xy'+ 3y : 0

Find the general solution to t y" - (t+1) y * y = t'
Given that. y, (t) = et , yr(t) = (t+l)
From a fundamental set of solution for the homogenous differential equation.

3iq?Fctzt S#6-{q 4x2y" +l2xy' +3y=0 +} aA oir
t y" - (t+1)y +y:t' + ftr+ 111+IraI aa ara ottr
Fqr B fu y, (t) = e', y,(t) = (t+1) soieft 3iatD-tra s-d-o-tur + ftr+ {da1d fu€id d aa am r

7.(a) From the following data, examine whether input of oil and output of electricity can be said to be correlated.

Input of oil 6.9 8.2 7.8 4.8 9.6 8.0 7.7

ourput of Electricity 1.9 3.5 6.5 1.3 5.5 3.5 2.2 (10)

Erafrfua 3@ * qiE 6-i fu +d + Frler dI* frgd + 3idred + 3ntrS BEEEr{ A} +' ftr} o-er w
soar B r

ta or frder , 6.9 B.z 7.8 4.8 9.6 8.0 7.7

ftga or sdn+T : 1.9 3.5 6.5 1.3 5.5 3.5 2.2

@) Applying Newton's forward interpolation formula, compare the value of \,Ei given that

,E --2.236, !E :2.449, {T :2.646 and{8 :2.828
correct upto three places of decimal

qF 6r s{Erd c*q q* drdl o-{S, \TE * arra d ga-ar o-} r fuqr t fu

lF :2.236, '16:2.449, '[T:z.a+e 3i]r uF:z.szs
Eerfidq A d-4 T?TlcT ?rtr g€ |

(c) Assuming half the population of a town consumes chocolates and that 100 investigators each take 10 individuals to

see whether they are consumers, how many investigators would you expect to report that three people or less were

consumers? 
(r0)

ardrE6aurc613Trffsdd@re#edilrs 3T}r r oo qiqo-afsild+r+6 r o dbil+tqiq+tqaM+frr+
b sda #d uTerr ErT aS r d qarsil fu ffi qiqodf qa qardi fu g qr rs$ oa ffi + ffid urqr B r
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