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XCS 112 — TRIGNOMETRY, ALGEBRA AND CALQULUS
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Time: Three hours Maximum: 100 Marks

Answer ALL Questions
PART A — (10x2= 20 Marks)

1. State De Moivre’s Theorem.

9.  Separate the function cosec(x+1y) 1nto real and imaginary parts.

3. When we solve simultaneous linear equations using matrix approach — column

operations are not allowed — Why?

1 00
4 I A=|0 9 0| find the eigenvalues of A% without finding A%
-1 13

5. Ifx=rcos6,y=rsin8provethatw=l.
o(x,y) T

6. Find the Jacobian of ¥, Y293 with respect to %, Xz, ¥3 if ylzfiﬁ‘_xi,
x
X, X X, X
vy = 1%y = 1 %3
Xg X3
T 7[7[
7. Show that jx f(sin x)dx=—§j f(sin x)dx .
0 .

0

o |

8.  Evaluate sin® 6 dé.

0
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2
Find a differential equation of the form a —g—‘: +b
x

dy
dx

+cy =0 for which xe* and

e* are the solutions.

2
Find the particular integral of the differential equation Z ‘Z -3 ?, +2y=2%.
% x
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PART B — (5 x 16 = 80 Marks)

Prove that % =7-56sin’0+112sin? 6 —64sin® . Hence
deduce that <°57% _ 64 cos® 9~ 112 cos* 6+ 56 cos? 9 — 7. ®)
cos @
.. a-ib 2ab
Prove that tan liz log — ib:' = T 8)
Or
Solve the equation cos(g— - xj =0.88. 8)

If cos(x +iy) = r(cosa +isina), prove that y = 1 log _S}n_(x_—- @) ]
2 "sin(x+a)

®)

Discuss the consistency of the following equations and if consistent
find the solutions (8)

x+2y+2z=1, 2x+y+z=2, 3x+2y+22=3, y+z=0.

4
Hence find A% and A7!. (8)

: 1 2
Verify Cayley — Hamilton theorem for the matrix A=[3 }

Or

Find the non-trivial solution, if any x+2y+32=0;
2x+y+4z=0;5x-6y+2z=0. 4)

Reduce the quadratic form ] +2x7 +x2 -2xx, +2x,x; to a

Canonical form by an orthogonal reduction and hence show that it
is positive semi definite. Give also a non-zero set of values
(x,, %4, x3) which makes the quadratic form zero. (12)
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Find the extreme values of y1—x% — y* . (8)

If wu=4x>+6xy, v=2y2+xy, x=rcosf, y=rsinf, evaluate

o(u, v) ®)
o(r, 8)
Or
L x%+y8 ou ou .
If u=tan~ , prove that x—+ y— =smnu. (8)
x—y ox dy .

Expand e® sin y in powers of x and y up to third degree terms. (8)

Evaluate I , = |sin®x cos* x dx . ®)

O e S

Sketch the region bounded by the parabola y= x*+2 and the
straight lines x =0, x =1and y + x = 0. Find the area of this region.
8)

Or
Find the length of the curve y = x”% for 0<x<1. (8)
Find the volume of the solid obtained by revolving about the

2
x — axis the area bounded by the parabola y =(—2—)+2 and the

straight line 8y =5x+4. 8)
Solve (D2 + D +1)y = e* sin® (—;) . 8)
2
Solve (2x+3)21—§-—2(2x+3)9—12y —6x. (8)
dx dx
Or
Solve the system of equations
dx ‘
—_— =1
a ”
dy 2 k
—+x=1". 8
L 8
Find the solution of the differential equation
(x*D? + xD +1)y = log xsin(log x) . ()
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