Note: Aﬁempt ﬁ

V€ questions jp g selecti Max. M.
. b ectl . drks : 3
Section. N8 at least tyy, ; 0

=landa'x+ 2h'xy + pry2

Y*= 1 represe
Cta nt
+an". ngular, then (a- b)? + 42 < @ by

2. (a) Prove that the angle betw,

XZ+2xy+3y§+4x+8y_1]=Ois tan..(z\/-Z-J ‘

(b) Ifp,,p,bethe lengths of Perpendiculars drawn frg
the pair of lines 2x2 =5Xy +2y2 + 3x — 3yt =

12
Pl P,= '5_

m point (-1, 2) to
0, then prove that

3,3

3. (@) Find the equation of circle which passes through the point (2, 0) and
touches the straight line x + 2y — 1 =0 at the point (3,-1.

} (b) The line 2x — y =4.meets the circle x2+ Y —6x+2y+2=0atthe points

P and Q. If the tangents at P and Q meet at R. Find the coordinates
of R. 33

4. (a) Find the equation of the circle which passes through the origin and
cutsorthogonally each of the circles x2 + y*-8x+12=0and x*+y?

—4x26y23 =, |
| (®) Find the limiting points of the co-axial system determined by the
circles x? +y —6x—6y+4=0,x*+y?—2x -4y +3=0. 3,3

¢ : Section-II

& : @ Prove that the locus of points such that two of the three normal from

£ them to parabola y? = dax, coincide is 27ay? =4(x—2a)’. ¥
®) Fing the locus of poles of normal chord of the parabola y* =4ax. 3,3
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6. (a) Prove that the locus of the foot of the Perpendicy) ~ ')Apl’.np,

- ar frg ~
on any tangent to a parabola is the tanpen . M the o,
S I angent at e Vertex l()L“i

2
(b) If the normal at any point P of the cllipse Xy "

—

2 =
at B Meeg g,

major axes in G, find the locus of mid-point of'the chorq PG
J

7. (a) Find the lengths of the semi-diameter conjugate to the (i, 33
3x of the ellipse ax? + 4y? =3, ameter ys
(b) Find the asymptotes to the hyperbola 3x2— S5XY —2y2 + Sy 4 |
= 0. Also find the equation of its conjugate hyperbola s
. 3’3
8. (a) Ifeand e’ be the eccentricities of the hyperbolas 57— Y =
a- b2 anq
Y =l respectively, th :
[ER pectively, then prove that ot T l.

(b) Identify the curve x> —4xy +4y*< 32X+ 4y + 16 = 0. Find its latus
rectum, focus and directrix. | 33

MATHEMATICS Paper-li
(Calculus-I)

Time Allowed : 3 Hours Max. Marks: 30
Note: (i) Attempt five'questions, selecting at least two questions from each
Unit.
(i) Eachquestion will carry 6 marks.
Unit-]
1.7 (@) “Solve the inequation : 2 _xt2 ,
x-2 x-2
(b) State and prove Archimedian property. Using the property PfO\i‘f
that the set of natural numbers N is not bounded above. G
.o _
2. (a) Show that ll_f{}) Sln—x- does not exists.
. l 1 . . (3 3)
: —| — |, if exists. ,
(b) Evaluate JILIPz xlix]’ if exi
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(b)

4. (@

(b)

()

(b)

(b)

| g
‘ intermediate v
9 @) Use ! alue theorem to show that equation SIXx—yx 1 |=

0 has a real root.

X —Sin X

uate : lim ———.
Eval x-0  tan’ x (3)
. 1
Evaluate: lim | ——— )
x-0\ x? sin?x
[ x|[+x
o , XZ3
Discuss the continuity of f(x) = , 3 over Ry
‘ 2[x-3 '
| ql , X>3
X—3
(3:3)

Unit-II

Differentiate y = x*"h*+ x“"* w.L.t X.

Let fbe a real valued function defiried ifi [a, b] such that (i) f is
continuous in [a, b] (ii) fis differentiable in (a, b) (iii) f(a) = f(b), then
there exists at least one CE(a, b)such that f'(c) =0. 2,4)

1 (X+IJ,_.]<X<I, and then find its

—

Prove that tanh™' Xx»= =log
2 1-x
derivative.
| COS T X
Use Cauchy’s mlean value theorem to evaluate lim 1020 — (3,3)
. X = S
X

Use meanwalue theorem to prove :

<log(l+x) < x for x >—1,x=0.

M+ x
Use Taylor’s theorem to express the polynomial 2x’+ 7x*+ X ‘g i’)‘
D

Powers of (x - 2). -
State and prove leibnitz’s Theorem.

n -1- -1
_ _logx L P ==
Ify = “‘: » prove that Yn =7 nui logx -1 2 3 n
| (33)
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MATHEMATICS Paper-li| W

(Trigonometry and MntricesT

Time Allowed : 3 Hours
Time Allowe Max, Ma%‘

Note: () Attempt five questions in all by selecting at Jeag two q,
: : el
from each Unat, Stiop

(i Al questions carry equal marks.

Unit-]

1. (@) Find the four 4th roots of 1-v-3.

(5 }

(b) Solve the equation

N'=-xteN'-1=0,

()
L
oo

(@) Show that root of equation :

(I +‘\-)v\“(] __x)n:o‘

are i tan ﬂ].k=o,|.2,3. ........... W], :
n ~
(b) Expand cos™ in terms of cosine of multiple of 8 . 3
3. (@) Ifan(0+id)=cos ot isin o, show that :
1 [ T
¢ =—log| tan| =4~ ||, 3
2 4 2
(b) IfS denodtethe sum of » terms of the series :
Sing +sin20 + sin30+ .. prove that :
. 1 X 1
lim —(S, +S. +S, +...... +S, )=—cot| = |[. .
"ren ] 22
4. (a) Sumto nterms the series
'l—t '|+t n finite
tan 3 an 7 an E+ """" and deduce the sum to infin!
terms. ’
(b) If l«.uﬂ =a +‘B(Q‘B € })‘ prove that ¢* +BI = e W | )
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Unit-I1 29
rove that a necessary and .
5, () Pre N ry sufficient conditj .
' flermition is that AD=p on for a matrix A to be
3

(b) Define rank of a matrix. Prove that points (x y), (x
127/

planc are collinear ifand only if rank of the matrix k& Y, (x;,y,)ina

X, ) 1

X, ) :
: i IS less than three. YR
v, » |1 T

(10 2 1)
0 1 -2 |

6. (a) Reduce: A = I | i o to normal formand hence find
its rank. -2 2 8 0, 3

(b) Using elementary operations, find inverse of.matrix :

112
A=l0 2 1 ;
1 3 4

7. (@) When a system of linear equations is said to be consistant ? Find
the values of A and u so that the system of equations :

IX-By+52=12
3x ty+tAzZ=H
x—7y+38z= 17 '
has (i) auniique solution (ii) infinite solutions (iii) No solu '°32+2|/2

-

1 J
(b)"State and prove Cayley Hamilton theorem.

0 1 .
i i i ble over K>
8. (a) Show that the matrix A[_] 0} is not diagonaliza

i i i er
izable over d. Find an invertible matrix Pov

however, A is diagonal ' 142
Qsuch that P-' AP is a diagonal matrix. .y
isti nitary matrt’
() Prove that the modulus of each characteristic root of a unitary ;
IS unity.
(/
Qe o o®
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