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Let A (1 2] Find a non-singular matrix P such that P~'AP /15 a diagonal matri

' m

Show that similar matrices have the same ci'uar'a-mteris-.lic polynomial.~” 10
e R:{-3s2-yP<3, | <oy<4W W f(x, y)=xp(+)y7) T THEA
el

Integrate the function f(x, ») =xy (?+)?) over the domain R: {-3 <2 -y*<3,
1=xy=4). ’ & 10

famg (1,1, 1) W s 30— y? =2: F wndfae 1 wefir fafe |
Find the equation of the tangent plane at point (1, 1, 1) to the conicoid 3x* —y? = 2z,
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3 3- ‘x+3 y+7 z-6
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Find thc shortest distance between the skew lines :
by o g ’ =
x—=3 8-y z-3 i) x+3:;.+i':_ ﬁ_ 3 10
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F21 g3 2, & amaaA wregn $ifiw | :

Find the volume of the solid above the xyv-plane and directly below the portion of

the elliptic paraboloid * +“-=T =z which 1s cut off by the plane z =9, 15

246) U wHad, foa g (o, b, o) F B A & T v w ownw s 4 A Cw
Fedl & | 96 g o7 4,8 3 C W A EE A9 M F dvg @ famas
#Fifau |

A plane passes through a fixed point (a, b, ¢) and cuts the axes at the points 5
A8 C respectively: Find the locusof e centre of thesphiere " Which passes ™7

—

through the origin O and A, B, ( 15 Vi
}é qufze f& @ad 2o-2p+2+12=0, 8 24242 - -4p+2:-3=0, R
wisf a2 | e fa s fifim

Show that the plane 2x -2y +z + 12 =0 touches the sphere
x4yt +28—2x 4y +2z-3=0. Find the point of contact. 10
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V=6 39-amm (UNW) $ senfaa famd s $ifteg |

Suppose U and W are distinct four dimensional subspaces of a vector space V,
where dim ¥ = 6. Find the possible dimensions of subspace U/NW. 10
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- A N |
Consider the matrix mapping A4 : R* = R®, where A4 =[é g f; -2]. Find a basis
13 3
and dimension of the image of A and those of the kemel A. 15
fag #ifse 5 a=e & fafm sym-afieeafes ofy s @@ 6@ 2
Prove that shng;,n@'—n\-:fl:m eigenvectors @' linearly independent. 10
—
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/ afg f(x, y)= x4yt ) ' (:‘y}#[ﬂ,ﬂ) i
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()
xy(x? - y:)
]ff{..fi._]:l- I3+}1 z (.-'l.' _j.-"}-,l":[ﬂ. ﬂ:l
Lo : y}={l} 0,
a‘-g, - T
calculat 3 :: ) {%ﬁ\’at (0, 0), 15
| dyox/ " T T

Yy gz ok —xy-3x—6y-9z+21=0 W wwlE-ET U A

he following equaton to ﬁ@ﬁmﬂd hence determine the nature
of the conicoid: x*+)*+ Z-yz—zx —xy—3x-6y—9z+21=0. 15
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a(b)  x,y.z @ wite & foafafen fam @ el
x+2y+2z=1
x+ay+3z=13
x+1lly+az=b

(i) a % f@ oei & fou Famm & vEeea 27
(ii) T8 S (a, b) F T el & fom wEE & & @ #fw = g

x+2y+2z=1
x+ay+3z=3
x+1lly+az=5.

(1) For which values of @ does the system have a unique solution ?

(11) For which pair of values (a, b) does the system have more than one solution ?
15
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. . : 2xeddx .
Examine if the improper integral | — T exists. 10
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4.(c) ﬁmﬁﬁqﬁﬁwmwf &1 sfeed 2
0

Ixey
= < W@l WD e o

4.(d) firaa‘u‘rﬁrqf?m%s”‘.? “
D 5+ (y-2)

Prove that i =< I j drff:}: — =f where D is the umit disc. 10
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Find the differential equation representing all the circles m the x-y plane. 10

T, walq grdas & wefifd 5@ 79 9% e & dasg At 5 T
Fifau |
Suppose that the streamlines of the fluid flow are given by a family of curves

xy = . Find the equipotential lines, that is, the orthogonal trajectories of the family
of curves representing the streamlines. 10
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U AR, FEHIGE r=a (1 +cos0), et wrfthes o wrm sefu 2, & JEHR
ﬂiﬁt%lmmﬁwqma%amaﬁﬁﬁmm%ammﬁma;ﬁ@
r=0 & wwnfeE st o # wT (clastic) T A, Frad werET TE 4 me
8, 3 ¥ | o W fromaen 3, wafs 33 4w 2, g a2 ) sl ¥
fmt &1 EI-T{E‘iﬂ%';’lﬁnﬁz{l-i-msﬂj-—gcﬂsﬂll—cmﬂj=D, g e
& HRW = P |

- A fixed wire is in the shape of the cardiod r = a(l +cosd), the initial line bein
he downward vertical. A small rng of mass m can shde on e wire and 15 attached

to the point r = 0 of the cardiod by an elastic string of natural length a and modulus
of elasticity 4 mg. The string is released from rest when the string is horizontal,
Show by using the laws of conservation of energy that

ab’(1 + costl) — g cos (1 —cosf) = 0, g being the acceleration due to gravity. 10

/v/d( it 0, b3 o % fom et & Forg aftw
F={I+_}'+ﬂz]f'-+[bx+2y—z]j+{—:+cy+22}k- n?rI'EIFﬁ 2| W AE & A o
afeu & Fat-fewst 4 swmfan s Hifso

For what values of the constants a, b and ¢ the vector
V=(x+P+az)i+(bx+ 2y—z)j+(-x# ey +22)k is irrotational. Firld the diver-
gence in cylindrical coordinates of this vector with these values, 10

T @ F yaa An-ated v F wwe e # 9 F A v & 99 § oaaq fon 6w

?V/ ¢ R uE afone feg an ferfa afgs F=sinve i +cos 20/ + (2 420k 21 T
t=0 R 7 Hifa |

The position vector of a moving point at time ( is 7 =sinf i +cos 26 f +(¢2 + 2) k.
Find the components of acceleration @ in the directions parallel to the velocity
vector v and perpendicular to the plane of 7 and ¥ at time 1 = 0. 10

(i) Trafafaa g7 Wa sEae wiEon F1 g S .
(Dl)y=z+e' T (D+l)z=yp+e*, T y 4 z @G R x & T4 & aq
d

s, P o
d

; = + e T g 5 T s T T -
{ '
Eﬁ Solve the following simultaneousinear differential equations -
-~ —

(D+1)y=z+e" and (D+1)z =y + ¢* where y and z are functions of indepen-

T g T = Ll

dent variable xand D= —. 8
dx

_—
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!
(i1) 1f the growth rate of th ulation of bam:Laat_@ mniunal to 1
_the amount present a_( thai time 3nd population doubles in one week; then how |

much bacterias can be expected after 4 wn:eks ? i

v T pf =2 e i | s o e A € A ~ *

(i) Consider the differential equation xyp’-(x*+y*-1)p+xy = 0 where

p= dy Substituting u = x* and v = y? reduce the equation to Clairaut’s form
dx

in terms of u, v and p’ = Hence, or otherwise solve the equation. 10
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(i) Frafafas witmam sEwa witwol @ g fif

' 20 +dy4y=0, y(0) 232 y(0)=0 | y ' 7

(ii) Solve the following initial value differential equations :

200" +4y' +y=0, y(0)=32 and y(0)=0. 7

F

¢) uw v i, &fw @ ¢ Fo1 W FF T T AHGE W AT T T35 B AHGE
@ vl aRa g @ | aegan & fou ¢ siftrem s o fefen | afe ¢ @1 oaE
K WA o9 & a9 T a8 anaEen fer # 7

“ A uniform solid hemisphere rests on a ruugh plane mchined to the horizon at an 8
o angle ¢ with its curved surface touching the plane, Find the greatest admissible

value uf the inclination ¢ for r:quuhl}num If qb be less than this value, is te)
:}qmllhnum m stable ? 17

‘I[a] T 7 = (a cosb, asind, a0) % fwt ot famg 7= (0) W awar-afey 7 zaa afom
- fmfee-reutn- o gt n e AR e e
qfeq & sfauEead 2+ )2 - =0’ W fEad 2
Find the curvature vector and its magnitude at any point 7F=(8) of the curve

r = (a cos0, a sinB, af)). Show that the locus of the feet of the perpendicular-from

the ungm to the tangent is a curve that completely lies on the hypeﬂ:uln
x4 y =g "Jd

i
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7.0) (i) Freafefas saae wiwo # e fifw

d? i
x dx{ & g - 4x’y =8x’sin(x?) |

(i) Solve the differential equation :

![

dy dy .
i 4x?y = 8x'sin(x?). 9
o Tk Fry P g Eliu_..'l.'.""__'—‘l-" 1;-;1.-—_:1-'_.:‘ b T S T ] iy - k T T
7.0) (i) Fafefaa smsa = waa-faaon fafy & g we fifsv .

d’y _dy
E‘E“Z_P:H-Tﬁx-dﬂxz |

(ii) Solve the following differential equation using method of vanation of
parameters :

—.-E'- y =44 T6x - 48x%. 8

7.(c) U @ B o F feadl FelR gw@ aw woaed | w@ad @) wRieE e =0
o g g & e feg 4 A U8 3 A, 39 & sfan S s @ @ we gean
frg B aF @ 7 A & wam | @@ T A Fa fifag Bre o e 3 ) F =
wlafdar =1 & |
A particle is free to move on a smooth vertical circular wire of radius a. Al time
t=0 it is projected along the circle from its lowest point A with velocity just

sufficient to carry it to the highest point B. Find the time T at which the reaction
between the particle and the wire is zero. 17

$(a) W Am WK A  Frew & uw wen R A, Fow ) demer g f W w e
& | ard i 4 A (h> 2 F et aF we a@ g 21 qufs fE @e A o
p ':I?fW%fﬁmﬂﬁﬁﬁfﬂ'lﬂmﬁflﬂﬂﬁﬂlfllf{h—%}+lﬁ"[r—h+£]}

IR2
Fut., wm 2t | e wm e g fenfia o @ e 2

e e v-spherieal-shet-of 1 gm-weight-and radius-+cm,lies atthe-bottom-of cylindnical
bucket of radius R cm. The bucket is filled with water up to a depth of h cm
(h > 2r). Show that the minimum amount of work done in lifting the shot just clear

3R?
weight of water displaced by the shot. 16

4;'! 3 . 2!‘3 s
of the water must be | W h_ﬁ +W|r-h+—=|| cm gm. W' gm is the
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8.(c)

8.(¢c)

=== the-boundaryof the region-R={{ry{ 1<y =atfr e g e
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frfafas S Tm awan &1 A99E SO F g B difero .
d’y N —

E;+9J'=rixl. #H0 =0, y(0)=4

8siny gfe O<x<m

MR r{.r}={ﬂ afe x=n

_Solve the following initial value problem using Laplace transform :

E il e~ = - =

Y 19y=rx), y0)=0, y(0)=4

dxz
- ’ L _
wmrﬂr{x}z{gsmx fr DS 17 o
0 if x=rm z
|
(i) warwem [[ Forids @1 s wia & g $if i
5

Wl T F =3y i+ = ) j 4320 k
a1 S de P24, ISy <3IFGE R
] il e k. ~ i
(i) Evaluate the integral HF -nds where F =3x" i +[ yxt - y'}] J 3%k
£

and § is a surface of the cylinder y* +z* < 4, -3 < x < 3, using divergence
theorem. 9

(ii) W wiT & wAw a [ F(7)-di w1 i fan & g fif
C

el W F{F}T{.rz +_l-‘2:] i"+[x3 —_['1}_{
AN dF =dvi +dyj 3 TH C, 8 R =[(,.-,J-]] Sy z~.a-3} # ufefy 2 |
(i1) Using Green’s theorem, evaluate the _[F(F] -dF  counterclockwise

¢ ‘»
where F(F) =(.L'3 +J'3} ;"1-{:3 —rr!]j' and dF =dxi +dyj and the curve C is L'






