1/EH-29 (i) (Syllabus-2019)

2022
( November )

MATHEMATICS

( Elective/Honours )
( GHS-11 )
( Algebra—I and Calculus—I )
Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer five questions, choosing one question
from each Unit

UnNiT—I

1. (a) Find the domain and range of the

function
fug=1xl 1+1=2
x
() If .
fl=b-T—=+a-2=

b-a a-b
then show that fla)+ f(b)= fla+Db). 2
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(2) | (3)
.2
(c) Examine the continuity of the function (d) If f(x)=x*-5x+6, then find f(x+1)
4 3
+2x° +2x . ;
f=Z e **0 (¢) For what value of k is the function
=0 , X=0 deﬁned by
at the point x=0. 3 f(x)=Sif;k", x=0
(d) Let Z be the set of all integers and a =2k-3, x=0
relation R on Z is defined as 3
R={a,b):a-b is divisible by 2}. Show continuous at x=07?
that R is an equivalance relation. 3 .
(e} Show that () Givean example of a relation which is—
. . . itive;
. 2sinx-sin2x jj symmetric but not transitive;
b =1 3 L 1+1=2

(i) reflexive and antisymmetric.

() Draw the ~graph of the function
Sx)=x~[x], where [x] denotes the

greatest integer not greater than x. 2
2. (a) If aset Ahas n elements, what is the Unir—II
number of elements of P(A), where )
P(A) stands for the power set of AP Show that the matnx
Justify your answer. 2 3. (@) o a -b
(b) Prove that for any two sets A and B, -a 0 ¢
(ANB)* = A°UB®; 4c denotes the b -c O
complement of A, 3 5
. _qqnnmuﬂ;
(c) A function f:R-{1} R js defined by is skew
: i be
x+1 t every square matrix can
fl)==— (b) FProve tha ressed as P+iQ, where
x-1 umquely epoermitia-n matrices. 5
Show that fis one-one but not onto. 3 P and Q are
. ( Turn Qver )
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(4 ) | (5

(c) Reduce the matrix UniT—III
2 -2 0 6 5. (o) State tw6 properties of continuous
4 2 0 2 @ function defined on a closed and .
M= 1 -1 0 3 bounded interval.
RN (b} Evaluate %xy- of the following (any two) :
to normal form and determine its rank. 6 3x2=6
{d) If A be an n x n matrix, then prove that i Y=y
jAl=]A"L. 2 | _ ,
ladjAl=]A| | (i) x=alcos8+8sind), y=a(siné-8cosb)
4. (a) Show that the matrix 2t iny = 2t
1 -3 -4 (iij) tanx=17g3> S V=12
P=|-1 3 4 Find the equation of the tangent to
C mn 2 .
1 -3 -4 ‘ (c) the curve y=X +3x+5 at the point 5
is nilpotent and state its index. 2+1=3 : (1, -1)- . " .
1 . i tan ' x Wi respec
() Examine the consistency of the : (d) Dﬁfe;enhate 9
following system of equations : j to x.
2x-y+3z=8

: iangle

| 6. (o) If the side of an equﬂ?eraé zlanpg&l?r

—X+2y+z=4 ' E ‘ increases at the rate Ot the rate of
o » nd and its area a

3x+y-4z=0 r izcgmz per second, then find the length

If consistent, then solve the system. 4+2=6 of the side of the triangle. 3

(c) Find the inverse of the matrix

1 3 3

A=]1 4 i
13 . {il) (1 + X2 )yn.+2 + (2nx -2x 1)yn+l

’ +n(n+ly, =0 2+4=6

(p) I logy=tan’1x, then prove that
() (+x2)yp+(2x-1y =0

by using elementary operations, 6
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( 6) s (7))

(c) Evaluate the following using . 8. (a) Evaluate : 4
L'Hospital’s rule (any two) : 3x2=6 n n 1
[k
log x2 | nswo|ln?+12 n?+2 2n
() Lt —=—
x—-0 ]og (cot“ x)
3 ‘ (b} Show that
i) Lt X tan™! x
x50 e : I, —ftan xdx= —7 -In o
2 *q® 3
i) Lt & *-1 where n is a positive integer. Hence,
x>0 X evaluate
nl *tan® xdx . 4+2=6
UNIT—IV
Evaluate
7. (a) Evaluate (any two) : 3x02=6 (c) Bv o 1
J (x -2 dx
0 | |
1+cotx : ) 3
f and discuss its convergence.
'(d) Show that
z/2 sinx dc=F o
- X — =
tii dx 0 sinx+cosx 4
i) I\/J—c +1 ‘
(b) Show that
[ 1og 1+ tane)de = X
o 08 an 6) =§log2 6 UNIT—V
(c) Evaluate by the method of summation 3 9. (a) Find the differential equation of the
2 family of curves y=e*(Acosx + Bsinx)
.fo (<™ +1)dx where A and B are constants. 3
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( 8)

(b} Solve any three of the following :  3x3=9
(i) (xy? +x)dx +(yx? +y)dy =0

(i) cosx%+ ysinx =sec? x

(i) 2L = x+yP?

(iv) x%ydx-(x +y%)dy=0
(c) Show that the equation
(ax+hy +g)dx +(hx + by + f)dy =0
is exact and solve it. 3

10. (a) Solve any two of the following : 4x2=8
i) p>+p-6=0
(i) p®-2xp+1=0
(i) p* - plx+y)+xy=0

ds for 22
Here p stands or — -

(b} Find the orthogonal trajectories of the
curve x? +y2 +2gx+c=0, where gis a
parameter. 4

(c) Reduce the equation x2(y - px)= P2y
to Clairaut’s form and solve it.

* % K
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