SOLVED PAPERT |

Time Allowed : 3 Hours] [Maximum Marks - 100

General Instructions :

(i)
(i)

(iii)

(iv)

(v)

All questions are compulsory.

The question paper consists of 29 questions divided into three sections A, B and C. Section 4
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 questions of six marks each.

All questions in Section A are to be answered in one word,one sentence or as per the exact
requirement of the question.

There is no overall choice. However, internal choice has been provided in 4 questions of four marks
cach and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

Use of calculators is not permitted.

Q.1.
Sol.

Q.2.

Sol.

Q.3.

Sol.

Q4.

Sol.

SECTION-A |
If f(x) =x+ 7 and g(x) = x - 7, xeR, find (fog) (7).
We have f(x) =x+ 7 and g(x) = x -7
(fog) () = flg(D} = SO0 =T =[0)=0+T =T.

Evaluate : sin [E—sin" (_1)]
3 2

. v g i
We have. sin {E—sin ’(——]-H = sin {E +sin l—J - (1)
3 2 3 2
Let 0= bm“'l = sinO:l ey gl
2 2 6
= gin \‘E = E] s ek T X F 5
=S g g = e =1 [Erom (i)]

Find the value of x and y if : 2 [] 3:|+|:y 0]:{5 6J.

ol [t 3], [ 0 (5 6]
2 3 =
© e o x| |12 [1 8]
_ 2 6] [y 0] |56
) lo 2x|"[1 2] L1 8
2+y 6+0 56
= =
0+1 2x+2] 1 8]
= 2+4y=52x+2=8 = y=3,x= (" Equality of matrices)

a+ib c+id
|[—c+id a—ib

Evaluate :

a+ib c+id
We have

l = (a+ib) (a-ib)—(c+ id) (~c + id) = [a* — (ib)"] - [(id)’ - ]

= (@ + b= (P~ A =d + b+ ¢ + d. & i1

—c+id a-—ib
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Q:s.

Sol.

Q.6.

Sol.

Q.7.

Sol.

Q.8.
Sol.

Q.9.
Sol.

Q.10.

Sol.

Q.11.

Sol.

Find the co-factor of a, in the following : (6 0 4 |.

i & =
2 -3 5
Wehave |6 0 4
I 5 7
1+2 4 3 4 B
Cofactor of a;, = (1) i _7‘=(_1) 1 _7‘=—(—42—4)—46.

2
dx.

Evalulate : I
1+x°

¥ 321 o O i ]
We have '[l+ 3dx=—_[ xsdx=§log|1+x3|+c Usmgj f(x)dl—10g|f(x)l+CJ

X 37 1+x
¢ odx
Evalulate : I ;
0 1+x?
1
dx | m T
We have ={tan' x]. =tan'1-tan™'0 = —-0= —.
‘([ = [tan x]p=tan"'1-tan" 0 = 7 T
= ~ ~ ~
Find a unit vector in the direction of @ =3/ -2/ +6k .
= ~
Given a = 3i-2j+6k
Unit vector in the direction of a is,
= a ~ A % o ~
. a _3i-2j+6k 3i-2,+6k _3;__2_j~.+§k;
i 2 Jo+4+36 7 T 7 g

=+ W A e B I
Find the angle between the vectors a =i —j+k and b=i+j-k.
_)

N =¥ % % A
+kand b=i+j-k

Given a =i -
2. b 1-1-1
b =15 -1 1
cos 0= — == = 9=cos"(—-).
- -

= lslel diklel B 3
lallb|

- s —~ ~ - A R e
For what value of A, are the vectors a =2i +Aj+k and b =i —2j+3k perpendicular to each
other ?

- - - e - n n 2
Given a=2i+X&+k and b=i-25+3k

- - - o
As g isperpendicularto p = a.b =0 = 2-24+3=0 = 2L=5 = A=

o | wn

SECTION-B

() Is the binary operation *, defined on set N, given by a = b = % for all a, b € N,

commutative ?

(if) Is the above binary operation *associative ?

a+b

axb= — 4 b e N is not a binary operation in N.
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a+b b+a
2 2

If binary operation, then for commutative, we should show,a xb=>b x a i.e.,
in N. Hence commutative.
and for associative, we should show, (a %+ b) xc=a * (b x ¢) i.e,
atb
(a+b] 7 ¢ a+b+2c
$e' = =
2 2 4

(@axb)xc

(i)

b+c

(b+c) TS 2a+bc )
a o > = 7 (7))

From (i) and (i) (a*b) xc # a=x(bxc)is N. Hence not associative.

axbxc) =

Q.12. Prove the following : tan~' L+ tan~" %Jf tan—' L + tan™! % ” iE :

Sol. We have LH.S.= tan™ L + tan”! 4 +tan”! 1 +tan™! a
3 5 7 8

[tan" l +tan”! lj + (tan‘l l + tan™" lj
3 5 7 8
1) 4 P 4

= tan‘l3—-5—+tan —— = tan_

Il

—
=}
=]

_, 65
tan” — = tan'1 = tan"[tani) =
65 4

32 5
Q.13. Let A= |4 1 3|.Express A as sum of two matrices such that one is symmetric and the
0 6 7

other is skew-symmetric.
Or

1 2 2
IfA=|2 1 2|, verify that A’ -~ 4A - 51 =0.
2 2 1
Sol. We know for a square matrix A,

1
A :%(A+A’) +;(A—A') (i)
where (A + A’) is symmetric matrix and (A — A’) is a skew-symmetric matrix.

5113 2 57| 325 [3 40
31+|14 1 3 :%41,3-%216
7

%(A-{-A’):
06 7] 0 6 7 > & T

i 3 2
=141
2

0 6
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4-5 8-8-0 8-3-0 0 0
8-0 9-4-5 8-8-0|=(0 0
8-0 8-8-0 9-4-5 0 0

Q.14. For what value of £, is the following function continuous at x =2 ?

3§ 2
13+3 2+4 540 6 6 5 2
o AEE T Bkb =%6 2 9|=[3 1 2 i)
0+5 6+3 T+7 5 9 14 2
5 9
= & g
2 9 "]
3 2 5 3. 9 1325 3 4 0
1
and 5(A—A’)=-:lz413—41 =5413—216
. 0 6 7 0 6 7 0 6 7 3 39
3 .
[ (.5
13-3 2-4 5-0 10—2 5 2
=54—2 1=1 3=6|w =] 2 0 =3lz|l 1 o0 '73 ..(iii)
0=5 ©6=8 7=7 -5 3 0
-5 3
= 2 0
.2 2 ]
From (i), (if) and (iii), we get
3 52 |e 4 2
2 2
g3 41 2lel 1 5 2
2 )
59 4|23 5
2 2 " L3 2 J
Or
1 2 2 .
Given A=(2 1 2
2 .2 1
(1. 2.21[1 2 2 1 2 2 1 00
We have A —dA-5T= |2 1 2{|2. 1 2|=4|2 1 2|=5|l0 1.0
12 2. 14|22 4 3 7] 0 0 1
14444 24244 2+442| [4 8 B8 5 0
= |242+4 4+1+4 4+2+2|-|18 4 8| -|0 0
2+4+2 4+42+2 4+4+1| (8 8 4 0 3
0
0
0

S e O

0] [9-
0| =|8-
5] 8-

2x+1 ; x<2
f=1 k ; x=2
3x-1 ; x>2
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