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Note : Question number 1 is compulsory. Altempt

any three questions from the remaining

guestions.
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1. (a) If A=|1 1 0|, show that A is row
11 5|

equivalent to I,.

'''''

Leiripil e
gl num by sush )
such that

¥+ 24, show gl Im@zi=gq
=g, 5
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Ques. 1(d) Show that[() ~]~pq g p —A — is a tautology,
without using truth table.
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b »
Ques. 1(9) For anv wvectors a and &, show that

¥ ¥ o =¥
a+ b| < |a|+|p|- 5

@+ b| < |d] + [b]
Solution : If G=0orb =0, then the inequality holds trivially.
So let |d| # 0 # [b|. Then,

.;.
= |dP + 2d@b+ |b? (- db=ab)
.+.

lcos 8 + |E|2 where @ is the angle between d and b

»
Y
(wpd |

<@+ 2ldb|+ b (“cos@<1V0)
= (|d| + b)) ®
Hence |@ + b| < |d| + |b|
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Ques. 1(f) Find the area bounded by the curves y=x2 and
y2 =X also draw graph for the same.

4. We first find the points of intersection of y = x* and y? = x. We have
x=y%=(x?>2

=2xX=X
=2x(1=x3)=0

= y=00rx=1

Required area " II

(

i .2 11 )
=3 -3 = 3 Sq.units

-'.p.J
(]

1
=f (Vx—x%)dx =
0

b | W
w =,
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Ques. 1(g) If z is a complex number such that

|z — 2i| = |z + 2i|], show that Im (2) =0. 5

|z — 2i] = |z + 2i]

Now we will substitute the value of z
in the given equation.

|z + iy — 2i| = |z + iy + 21
[z +i(y — 2)| = [z +i(y + 2)|
2+ (y—2)2 =22 + (y + 2)?
(y—2)"=(y+2)°
v +4—dy=9y*+4+4y
—4y =4y
8y=20
y=10
1€
Img(z) =0

Hence we proved that

Img(z) =0
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Ques. 1(h) Find the quadratic equation whose roots

are (2 —4f3) and (2 + +/3). 5
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Ques. 2(a) (a) Show that: 5
:CE
_},E
2

=(y-xE-x0E-v

1
1
1

by 2 =
]
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Ques. 2(a)
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Ques. 3(b)
a=22,d=-4
:E'r:'u + (n=1)d] ——[z(z.«z} + (n-1)(-4)]
n(4)

e [11-n+1] = 2n(12-n)
Now, 2n (12 —n) = 64

=  n-12n+32=0
=% (n—-4)(n-8)=0

—] n=4n=28
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Ques. 4(c)
Solution: Let P, denote the statement
1 " 1 N 1 e " 1 _n
2 23 34 T nn 4+ 1) Tn+1
1 1 1 1
Whenn = 1,Pn becomes — = —— or — = =

12 1+1 2 2

This shows that the result holds for n = 1. Assume that Py is true for some ke N.

That, is assume that

I P L1k ;
12 23 @ a4 et T k4 1) k41 (1)

We shall now show that the true of P, implies the truth of Py.; where Py is

TP . P S 1 _k+1
1.2 23 34 et Tk +1) (k+D(k+2) k+2
LHS of (1 : : + . + : + 1
of(l) =13+ 73133 “kk+1)  k+ Dk +2)
k 1

- (k +1) + (k + 1)(k + 2) [induction assumption]

_ k(k+2)+1  k*+2k+1 (k+1)* k+1
T (k+Dk+2) (k+Dk+2)  (k+D(k+2) k+2

This shows that the result holds for n = k+1; therefore, the truth of Py implies the
truth of Py, ;. The two steps required for a proof by mathematical induction have

been completed, so our statement is true for each natural number n.
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Ques. 4(d)
5 3 8
Solution : A =10 1 1
1 =1 0

Applying R, & Rj3, we have

1 -1 1
A~|0 1 1
S 3 8

Applying Ry = R3;=5R, we have

1 -1 0
A~ 10 1 1
0O 8 8

Applying elementary row operations Ry = R+ R, and
R; = R;—8 R,, we have

1 0 1
A~ 10 1 1
0 0 0
Now, we apply elementary column operation C; = C3;—=C,, to get
1 0 0
A~|0 1 1
0 0 0

Again, applying C; = C;= C; , we have

A~|10 1 1

0 0 0

100‘
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Ques. 4(d)
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