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MATHEMATICS
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ALGEBRAAND TRIGONOMETRY/CALCULUS AND DIFFERENTIAL
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Attempt all questions.
Tus (3H)
Section A
1. < FHAVI TRl P a9 Q i 38 YR 1d &It foh PAQ JHM €9 H §, STel—
13/16

Find two non-singular matrices P and Q such that PAQ is in the normal

form, where

I 1 1
A=|1 -1 -1
3 1 1

Also find the rank of the matrix A.
3R A i S T S1d it |
2. T3y foh TR A shal-sfieed THY ol §=5e hldl ¢ | 3Fd: A~ i F1d Hifsd | el
13/17
Show that the following matrix A satisfies Cayley Hamilton theorem. Also find
A, where

1 2 1
A=|0 1 -1
3 -1 1
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At o, B,y T T &% — pac? + g — 7 = 0,7 0% TA & 01 98 THRT 7
1 1
i e By+é, wok, ot & 14/17

If o, 3, y be the roots of the cubic equation x* — px*+ gx—r=0, » # 0 form the equation

1 1 1
whose roots are By+—, Yo+— of+—-

o § i
Tue (9)
Section B
Iy = a cos log x + b sin log x T« T4g whifsa— 13/16

xy o+ (Cn+l)xy  + @*+1)y =0.
If y = a cos log x + b sin log x, then prove that
xy ., + (2n+l)xy  + @*+1)y =0.
fog =it f Agsge x = a (¢ + sint),y = a (1 — cos ¢) & Tohdl forg ¢ T kel

Brean p=4acos% Bt B | 13/17

Prove that the radius of curvature at any point ¢ of the cycloid x = a

t
(t + sint),y = a (1 - cost) is given by p=4aCOSE.

n/2
jo log (sin x) dx 1 | A IS4 | 14/17

Evaluate—

/2
jo log (sinx) dx

Qug (H)
Section C
fog Fifea— 13/16
curl (axb)=a div b-b div a+®.V)a-(a.V)b
Prove that—
curl (axb)=a div b-b div a+®.V)a-(a.V)b
T HT— 13/17

j(xi+yj +zzk).;1\dS

S
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STef S U Wi % + 2 = 22 R T T 2 = 1 A o1 o0 0 o7eg Te %)
Evaluate—

j(xi+yj +zzk).;1\dS
S

Where S is the closed surface bounded by the cone x* + y* = 2% and the plane

z =1
9. 3MRd, 17x2 - 12xy + 8y* + 46x — 28y + 17 = 0 Tl AL@V Hiferd AT THbI
) md Sifsd | 14/17

Trace the conic 17x2—12xy + 8y? + 46x — 28y + 17 = 0 and find the equations
of its directrix.
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