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Time : 3 Hours Maximum Marks : 150

Note — Attempt five questions in all. Quelutiun No. 1 is
compulsory, Four more questions are to be attempted
ot of the rest. All guestions carry equal
marks.
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1. @ Iff:A-»B g:B-oCand h:C—=D,

then show that ko (g o A =(h o g o f
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(h)  Define normal subgroup. Prove that a subgroup H
of a group O iz normal iff xh 2V e H Yxe G

and YvheH.

el Find &0 if

) Bimplify :

(cos o + £ sin )t

(zinf +ieos BIF
(e Bolve the equufion g
27 + 36 + B2+ 1=0,
i) Find :

]J'II.; (tRn ==,

4
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ey afg we@ Ff: A - B, g : B = C it

R:C =D E @ fox =ifag .
hafegofNf=tthogoeol/

(=) e wEw w1 owim wifen foe it fE
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ah ol e HUEH® 260G T9F heH.

(F) Al 9@ wifew, =

1 2 =4
A=|-1 3 0
0o -2 1

(%) Ole Hifag -

(eos o + i sin 00
{sin f + 1 cos f°
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() WHET 2% 4+ 8x% 4 32+ 1=0 W A Fifem)

lim (tan x)™" o

) o= F1 AFE AW wifem
4

L}

i) Find all the values of (-8 — 672,

W State and prove Wilson's thecrem.

() Solve the following eguations using matrix

methods ;
X+y+z=8x—y+zm2qx+y—z=1,
(#) (-8 — el = w9 99 T FifE
() Toewm w9m =1 wfowfm S v fag =it

(W) s & #rew & fas oo =1 2w
b -

rey+z=6x-y+z=82x+y-z=1.
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8, @ Prove that the set of numbers of the form

o+ 642 with @ and b as rational numbers is a

(&)  Examine the convergence of the servies :

2

R OIS B SO "
W WlE 4B
(©)  Sum the series :

eos 0 0os o + cos” 0 eos P+ cos? oocos o

() o e & o oim 5 ofidy demed & ag=m

o+ b3 ﬁmﬁﬁﬁﬁ%l
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B o gl g R o 2
ol a2 a8 BfLCTTTTT

% afgat & fem wivem wifem)

(F) BT eos o cos o + cos® & cos 2ot + cos® oo eos B T

4 e it
) If
w = log tan (mi4 +6/2),
prove that :
B=—fogum[g H;}-

{f  Tind the equation whose roots are three times the

roots of

2t 48 —dra 10
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) If G is o finite group and @ & G, then ahow

that :
a®G = o
(a1) =t
w = log tan {m/d + 0/2),
a1 fag =wifoe

P
B=—10gtanlg-+i§) Eg

(=) T " st fee gE

2t —dxe1=0 F HE F AR A A

(@) oft ¢ 7 wfifim ggr ¥ S o c 0, B fam

Fifag 5

G = o
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@) Prove that the ling » + my + am® = 0 touches
the parabola ¥ = 4 ax. Also find the co-ordinates

of the point of contact.

ih  Find the equation of the ellipse which poeses through
the origin and has its foe at the points (1, 0) and

(3, 0.

{e)  Prove that the centres of the sphere which
touch the lines ¥y = mx, 2 = ¢ and ¥ = — mx,
z = —¢ lie on the surface mxy +

el + m¥) oz = O
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() Tz =ifow 5% T80« + my + am? = 0, TEEm
P =dar H E oFW R owE T F oA R
i |

() =rdga o Wi 3w S fag o, o) @
B W ¥ dR s At o, o,
(3 0 F

(7) fog Sifaw & T F 2= W = oy = me
z=c 8Ty = - mx, 2= ¢ B Y TE
T W may + ol + mY 2= 0 W fem F

{2) Find the :

lim_(see @ - tan B) .
B2

PT.O.
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() Find the value of x in i
-2 = x = 4, when 2% — 3% _192:+5
has a largest value.
ey If
¥y = e‘f - x“, + e"' .
ey

find e

(&) ul_i.Tm[secB—tanﬂ} T OWE TR HITAT |
(M) 2<x<4 ¥ x= A7 7@ Hifsg ==
2 —3x® 19x+ 5 UE AR " F
(=) =g
y=e b Lo,

dy
?ﬁ};i‘[ﬁﬁﬁﬂ'ﬁl
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) Find the value of :

’T {sin x + cos x) .
B+ 16 5in 2x)

{6y Fmnd the area included between the parabolas :
:,-2 =4gr and &% = 4dy,
(e} Find the value of :

i :
I X 5in x cos x dx
1

cost x4+ sint v

w4 .
{sin x + cos x)
(=) £ (9 + 16 sin 2 °° 1 AF W@ Ffem

() TET y* = dax TE w2 = dby H WE FHAET
Am Fif

T % sin x cos x dy
e e W OHF FE HIAT

cos x-+sin x

(¥}
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B, () Obtain the differential equation of all vircles of radite

¢t s centes thy
by Salve :
(av® £ yhdx & 2[.1:2_}'2 +x+ y‘}dy =0
fc)  Bolve :
(px - vi{py + ¥l = a’p

(31) "o gl ot B o S FE g, b B, W
FEmE TR @ i

(=) ' HTA
{.xys 4 _1.--]1.-.!x+2[14:2;.'E +x+yiidy=0.
(") = =i

{pr=yi{py+x)= agp.
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