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NOTE: Attempt any FOUR questions only.
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H; (a)

Express cost 0 sind @ ina series of mulnples ofd. 12

Separate into real and imaginary parta tan’l (x + iy). 13
Ifu = gin'nx + cos nx, show that

Cup = {1 + (-1)F sin 2nx}1’2 where u, denotes the rth

-denvatxve of u with respect to-x. = '~ 12

| .(b)_ Evaluate ]Jarctan(z—x-i———-)dx 1‘

. (a)

hm
() Evaluate x-->1.

1+x x2

Obtain a reduction formula for f sin® x cos® x dx,
llrere m and n are positive integers. Hence evaluate
/2 '§in™ x cos™ x dx, where m and n are both even

0 posxtxve integers.. = _ - 12

o
| - P 12 sin?rx |
‘Show that in a conic, the =cmi-latus iftum is the

IV. (@
harmonic mean between the seg‘ments of a focal chord.
12 o
() Find the length of thecardioidr = a(1 +sind). = 13
V. (a)- Applying elementary row operations, find the mvel'se of
£ the matrix 2 12
13 4 51
Y ! . 8]
. # ‘5 , —2 . 7l ) -r
(b) If w is the cube -root of unity, then w1thout expandmg
- either side, prove that the determinant - = 13
. . |8.\ b c| _ : '
b ¢ a] =-(a+b+c)(a+bw+cw?) (a+bw?+cw)
lc ~a Db
VL (@)
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(a)
(b).

Define & plane and prove that any equation of the ﬁrst'"' :
degree inx, y and z is the equation of a plane. 12

The points A (3, 2,-4), B(-1,1,2), C(2 3,3)and D (-3,
-2, 1) are the corners of a tetrahedron. Find (i) volume,of
the tetrahedron and (ii) the shortest dlsta.nce between

AC and BD. N . 13
Solve the dxfferennal equatxons . .
d2y/dx? + y = cosec X. : 12

x4 d%y/dx? + 3x3_ dy/dx - 8x%y = x'* - 1, given thdt when
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x=1, dyldx-lIQandytllls
vm. () 1Ifa,b, ¢ are non-coplanar vectors, prove that
axkxo=@.9b-@. De | |
. () Let(X, d)beametncspaceandletd XxX---> R
- @":XxX--> Rbe givenbyd (x1, x2)

d(x3, xz) : ¢ 1-d(x1,x2)
= and d" (X1, Xp) = —— '

1+dG&yx) - . l+dw,x)
Prove thatd isa me_tri.c but d" isnot a ‘métric on X. 1’\
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