GHS—11 (Syllabus-2015)

2015
( October )

MATHEMATICS

( Elective/Honours )

FIRST PAPER

( Algebra—I and Calculus—I )

Marks : 75
Time : 3 hnurs

The figures in the margin indicate full marks
. for the questions

Answer five question, taking one from each Unit

UNIT—I

1. (a) If a finite set S has n elements, then
prove that the power set of S has 2"
elements. 4

(b) Show that the domain nf definition
of the function f(x}-lng “X is the

1+x
interval (=1, 1). Also, show that for
X1 x2 E{_l, 1]

flo) + flxz) = f( Bl ] 2+3

1+ Xx,%5
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(c) Draw the graph of the function

UNIT—II
b X 3. (a) Let f:Q— Q be defined by f(x)=2x+3,
fX)={1-x, O0<x<l where Q=set of rational numbers.
y . | Show that f is one-to-one and onto.
| Also, find a formula that defines the
The graph suggests that the function " _inverse function fL. 342
f(x) assumes at least once every value
between f(0) and f(l) and yet it has a (b) Give examples of—

discontinuity in [0, 1]. Justify this. 3+3 | () matrices A, B such that AB # BA;

(ii) matrices A, B such that AB =0 but

2. (@) LetS={-2, -1, 0, 1, 2}. Give examples _ A#0, B#0. 2+2
> ~of th ing :
FESIINE il (c) Determine if the following system of
(i) A relation on S that is reflexive but equations is consistent and if so, find
- not transitive - | the solution : _ 2+4
xX-y+2z=4

() A relation on S that is reflexive but

e ot 3x+y+4z=6
=iy x+y+z=1
1) A relation on S that i ymmetri R
- : anein or 4. (@) If B is an idempotent matrix, show
but not reflexive : _
that A=I-B is also idempotent and
AB = BA =0. 3+2

(b) Using definition of limit, prove that
(b) Consider the equation

ii_%s.x =10 3 flo) = x3 -3x% +4x-3=0
Find f(A) and A~ if
- (¢) Discuss the continuity of the function 0 1013
- f{x}=%atx=oandx=l. 3+3 AP <153
| | | g ity 4
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(c) Aj:plying elementary row operation, find
the rank of the matrix

AT S RS BN,

L 0 =1:0
(=81121 <514 _ 6
UNIT—III

S. (a) Shnw that f(x) = x? for -2<x<2 is

uniformly continuous. 4

(b)  Find the slopes of the parabola y = x2 at

the vertex and at the pniﬁt (—;—, %J
Determine whether the tangent line to

the parabola at the point ( %, %J makes

an angle 45° with x-axis with
justification. 3+2

(¢ If y=cos(msin~! x), show that—
0 (1-x%)y, - xy, +m?y=0;

(i1) (1 ‘x2}9n+2 ~-(2n "‘llxynH +

2

(m*-n?)y, =0. 244

6. (a) If the rate of change of y with respect
to xis 5 and x is changing at 3 units per
second, how fast is y changing? 3
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2 =
(b) Find & y’ where y=x\’x2 +9 at x=4. 3

———————-

(c) Find the nth derivative of Jx. 4

(d) Evaluate any two of the following : 2%%2=5

: . tanx—X
(i) lm .
x—0 x—-8In Xx

(i) lim xlogx
x—0

(i) lim x
x—0

2 sin x

UNIT—IV
7. (a) Integrate any two of the following : 4x2=8

0 |

2
qux
1-x

(i) [log(1+x)"**)dx

(ii) I{l-—x) A

(b) Express
_[bxg dx
a
as the limit of a sum and evaluate it. 4
(c) Use the properties of definite integral to
show that :
- Emlngtanxdx=0 3
( Turn Over )
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8. (a) Prove that

[ irtx+o)ax=[rpga
(b) Evaluafe :

Lt

-+ dros o

(c) Obtain reduction formula for

Elmcns" x dx

n being a positive integﬂr greater than 1.

Hence, evaluate
Exz 1-x2 dx

(d) Show that

=z
2

e
E\/ﬁ

UNIT—V

9. (@) State the degree and order of the
following differential equations :

0 iz_y”a(%)z

dx?
A dy % dy
1 — DK e T
® y(dx) weXogE At
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(b)

(c)

(@)

(b)

(c)

D16—1800/32
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Obtain the differential equation of the
system of confocal conics

2 2

e ]

a2 +A b2 +A
(A is a variable parameter)

and hence, show that the system is
self-orthogonal. 3+3

Solve any two of the following : 3Yax2=T7

(i) xdy-ydx=+x2+y? dx
(1) xdy—ydx+u(x2 +y2}dx=0

ay

(iii) sec? y—_ +2xtany = x>

Find the general and singular solutions
nfy=px+\/4p2+1. 4

Find f(x), if f/(0)=xf(x) and f0)=1 3

Find the equation of the curve whose
slope at any point (x, y) on it is xy and
which passes through the point (0, 1). S
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(d) Solve any one of the following : ‘5

(i) (D*-9D+20)y= xe "

(i) (D% -D-2)y =sin2x

(!u} (D2 ‘-2D+1]y=0, y=01 Dy:]_
when x=0

* k *
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