1/EH-29 (i) (Syllabus-2015)

2018
( October )

MATHEMATICS
( Elective/Honours )

( GHS-11)
( Algebra—I and Calculus—TI )
Marks : 75
Tlme :+ 3 hours

The figures in the margin indicate full marks |
for the questwns

Answer ﬁve questlons taking one from each Unit
UNIT—I
1. (a) Find the domain of the function
f=—31_
Vixl-x 3
®) 1. |

l+e*
flx= Tlsor X0 '
show that f(x) is an ogqq function. . 3%

D : . !




2. (@

D9/15

(2)

© A function f is' defined as follows :
' fX)=2x+3 for x>2
=3x+4 for x<2

Examine if f(x) is continuous at x =2.-
Draw the graph of J(x).

(@)

A and B are two sets as given below :

A={L23}, B=(x y
Obtain AXB and Bx A

Using the definition of limit at oo, show
that

lim X _,
X 14 x
(b) | Let f, g:R R be defineq as flg=e"
- 2nd g(x) =sin x. Obtay fegand gof.
Is fog= g° f? Discuss the continuities
0ff°9 and gof.

()

(d) Prove thgt i
(AnBy = A'ff any two sets A and B,

ment of 4 B, Where 4/- comple-

3%+l=4Ya

2+2=4

3+14+1%=5

3]

()

(©

4 @

)

Dg/1s

) !

v TTETITw s - -

(3)

UNIT—II

3. (@) Give example of a mapping f: A - B

such that f is—

() one-one but not onto;

(i) onto but not one-one;

(iii) one-one and onto;

(iv) neither one-one nor onto.

If A and B are two matrices such that

AB = A and BA = B, show that A’ and B’
are idempotent. (A’ = transpose of A).
Examine if the following system of
equations is consistent and if so, fing
the solution : o ~
X+Yy+z=6
X-Yy+z=2
2x+y-z=1

If A is a non-singular Square matrix of
order n, prove that ladjA|=|a -1

Reduce the following matrix ;
form and hence obfa.in li::slx::;?{ r:onnal 8
2 206
4 2'0 9
1 -10 3
1 -2 1 4
( qurn Over )



(c)

5. (a)

(b)

(c)
(d)

6.

p9/15

. 4)

Prove that every square matrix is
uniquely expressible as the sum of a

Hermitian and a skew-Hermitian
matrices.

UNIT—III

Using definition, find the derivative of
x2 +7x+9.

Find Z_—z (any one), when

2

() y=cos!1ZX .

1+x
.. 1-~si
(i) y=-—51X
l4sinx

If y=xtanx +(sin 9%°%% | find @

If the rate of change of y with respect 10

Xis S and x is changing at 3 units per
second, how fast is y changing?

a -
(@ If y=sin ! x, prove that

Q-x2 - '
_),yn+2 @n+Yxy,,, -n2y, =0

3

(c)

(@)

7. 3 (a')

(b)

(@ .

(d)

D9/15

(5)

When is a function said to be uniformly
continuous in an interval? Show that .
the function f(x= x2 is uniformly
continuous in [-1, 1}. 1+3=4

1

Find the derivative of xS X with
’ 1

respect to sin™" x. 3
UNIT—IV
Evaluate any one of the following :

@ | dx

3Ya

1
Jc(x-l_-l)2

dx
5+4cosx

@ |
Show that (any one) 3%

0 [ ==

xlog x

=log2;

(i) I:)/zsin'lx ax=T 1433

—_—

12 2°
Show that
tan? x tan?

S = - x
Itan xdx = 2 T+log|secx| 4

Prove that

2 2
lim [l"' - 3 +n\+...+_.1, =2
noeln  (n+1l) (n+2)3 8n 8 4

(Tum QOver )




8. (a)

(b)

(©

()

9. (a)

D9/15

‘ USing the deﬁnli

(6)

If

f(x¥)=cosx for -Z
_=sinx for‘ 0

show that

/2
[ja fWax=2

Using the properties of definite integral,
show that :

E‘. xdx n2
a®¢cos® x+b2sin? 5 2ab

Examine the convergence of

_dx
X213

tiOn Of de . . ,
evaluate Hon of definite integral

(b)

(c)

d

10. (a)

D9/15

-Solve any two of the following :

(7))

214x2=5
() xy?dy-ydx+y’dy=dx
(ii) xzdy+(;cy+2y2)dx=o

11

e LAY _ .11
(ti) x_—d—x-_y+003 ~

Solve any one of the following : 3

[t} xlog x% +y=2logx

(5) x%=y+e""

-Solve any one of the following : . 4

() Q+y?)de-(tan” y-x)dy=0

o AY L Y100y =Y (log 2
@) et °8Y x2( gy

Solve any two
equations :

of the following

31,x2=7
) p?-plx+y)+xy=0

(i) y=Q0+pPx+p?
(i) y=yp* +2px

( Turn Over )



(8):
(b) Obtain the complete primitive and
singular solution of
W+Y)p-xp? +2=0 4

(c) Find the orthogonal trajectories of the
curve

x? +y2 +2gx+c=0

where g is a parameter. 4

* k%
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