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MATHEMATICS
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[ Group—A : Coordinate Geometry and
Group—B : Analysis—1I (Real Analysis) ]

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The figures in the margin indicate full marks
for the questions
GROUP—A
( Coordinate Geometry )

SECTION—I

( 2-Dimension )

1. (@ &M FRY (@b Rga «sRedn 70 =,
cefm £+‘l—;=4 FNRE ARafds NI

a
a1 2
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(2)

Find the transformed equation of
.’£+%=4, when the origin is shifted
a

to (a, b).

(b) A ARIET TS, B R R
R ARwen 27, o 1

Write what will happen to the degree

of an equation under orthogonal
transformation.

() a&mwcﬁm&mwzﬁﬁm@,@%m
y=x QUCER AN AT 791 | 2

Find the equation of the line Y=x, when
the axes are rotated through an angle *

2. (@) ax?-24xy+11y2 0@ figh | @
TORR AE CFIWO, ffy w7 | 1

Find the angle between the pair of lines
4x? -24xy+11y? =,

() (x+2y+3)? =0 >N RER ey B
@, g

Write what type of

) lines does the
equation

(x+2y+3)2 =g

.represent.
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(3)

€ 7x*-2xy-y?> =07 @AW TOFR A (IR
RS (ORI Fef7 741 | 2

Find the equation of the bisectors of
the angles between the lines

7x2 -2xy-y? =0.

[d MW x%+kxy-2y%+3y-1=0 AW
AR 9N ot @), o@ k3 T fAdg
1 3
Fmd the value of k, so that the equation
x? +koy - 2y +3y~1=0 represents a
pair of straight lines.

fe) o1 FM @ y-x3+3xyly-x=0
TRNFNA, R GO FFSER ATS S
@Ire g <3 BfeE Reww ek @1 5

Prove that the equation

y3 - x3 +3xy(y- x) =0 represents three

straight lines equally inclined to one
another. .

e /Or

2, 3) R e @R WE
2x2+xy—3y2+3x+2y+1=o Q@R
TRIR ANFT A7 77

Find the equation of the lines passing
through (2, 3) and perpendlcular to the
lines 2x2 +xy -~ 3y +3x+2y+1=0.
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(4)

3. (@ x 9= yRAB 9B YR v Aqwwed qbi
wiige ot =91 56 forn 1

Write the condition when a general
second-degree equation in x and y
represents a parabola.

() x2+y?=a% @ MWF (2, 3) R 5]\
foran 1 1
Write the polar of the point (2, 3) with
respect to a circle x2 +y? =qa?,

(0 3x%+4y®?-12x+8y+4=0 "X &=
fRdRa =11 3

Determine the centre of the conic
3x2 +4y® -12x+8y+4 =0.

%3 /Or
y? - xy-2x2 -5x+x-6 =0 (1, -1)
R o1 B e S Sfoergd AR (el

U

Find the equations of tangent and
normal at (1, -1) to the conic
y? - xy-2x% -5x+x-6=0.

(d) 6x?-5xy-6y’ +14x+5y+4=0 =5

RS WFRS 43 I 9F WA 49R B4l 5

Reduce the equation
6x2 -5xy-6y% +14x+5y+4 =0 to

canonical form and state the type of
the conic.
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4. (a)

(b}

{c)

(d)

(e)

gp/218

SECTION—II

( 3-Dimension )

x+2y+4z=0a <% fAfg R &I N
I s Pt 3 1 iR Rt o

x+2y +4z =0represents a plane passing
through a particular point. Write that
point.

IS 2, 4, -3 (T T TWERR
A= o o

Find the equation of the plane which
makes intercepts 2, 4, -3 on the axes.
2x+y+z=6 x-y+2z=3 TWEN TIN
e @i g =0

Find the angle between the planes
2x+Yy+2z=6x-y+2z=3.

x-2 y+l_z-2
= = @ 9F x-y+z=5
3 4 12 yrz

o (g, s 40 1

Find the point of intersection of the
x-2 _ y+l _ z-2
3 4 12

x-y+2z=5.
xz-TASTE T W (1, 2, 3) R I
IR (A HEER AN Fefy =)

Find the equation of the plane passing

through the point (1, 2, 3) and parallel to
xz-plane.

line and the plane

{ Turn Over )



S. (q)

(b)

8P/218

Prove that the lines X = ¥=2 _2+3 and
1 2 3
x-2_y-6_z-3 are coplanar.

2 3 4

X Yt _272 g5, -2y-32+6=0=
4 3 2

5x—2y—3z+6 =0=x_3y+2z_3
;1=y+11 z-3 (WP x+2y+z=6
W—wwwmﬂaﬁwqﬁﬁw. 4

Find the equatmn of the projection of

the line Z—= = y_+11 = 2;3 on the plane

xX+2Yy+z=6.
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(7))

[T /Or

Yy z X 2z
qﬁ E'I'—c-:]., x=0 Y& E—Z=1, y=0

Q¥ TR TS P [E 2d W, (%@
1 1 1 1
Cﬁ@@d2 ';E+b—2+c—2|

If2d is the shortest distance between the

linesg+5=l,x=0and£—£=1,y=0

b c a c !
thenshowthat—l——L+ 1 + 1
d? a? bp? c2
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(8)

GROUP—B
( Analysis—I )

6. (@) T y=sin?x W, @@y, A@ T 1
If y =sin? x, then find y,, .

) y=x2(a-x) ITR Srpfeg i fAefa a1 1

Find the length of the subtangent to the
curve y = x2 (a-x).

(c) M y=x2e*™ =, (@ y, N T 3
If y = x2e®, then find y,, .
(d) = f@fs 3 3
Evaluate :
x sin x
lim £ —€

x>0 x-sinx

{1 /Or

x=acosd, y=asin® I R @ R
Il P [T T

Find the radius of curvature at any point
of the curves x = acosb, y = asin®.

(e) s=logsecy I R @ Ry (s y)© 370
ey e 9

Find the radius of curvature at any point
(s ¥) on the curve s =logsecy.
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(9)

7. (a) TR Toremach R 1

Write the statement of Rolle’s theorem.

p) A T f() - fld) = (b—a)f’(c)G cq
I+ Ay 3]0, IS flg = x%, a=1, b=2. 2
Find the value of ¢ in the mean-
value theorem f(b)-fl@=(b-af (),
if fg=x2,a=1,b=2.

(0 e*% x3 T fond o el fem w1 o

Expand e” in powers of x by Maclaurin’s

series.

(d) <fo T Sorer B R T T 5
State and prove Cauchy’s mean-value
theorem.

[ /Or
ST @
Show that
X 3 <tan'lx<x, Vx>0
1+x

() of

8. (a) ’lﬁf—tanl(;)@,maﬁcfﬂW| 1
e 3 Of e -1fY
Flndg;,lf f=tan 1(;)
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(10 )

0
m) I u=fioyg =, m%ﬁ«faw.

()

9. (a)

8p/218

of
If u = f(xy2), find a_y

u=2"Y s IR SRR T Sone
xX+y

LTI
Verify Euler’s theorem for the function
x-y

U= —

x+y
4w /Or

Mt f(x 4) =0, S® (s |

of
dy__ox
dc  of
oy
If f(x, y) =0, then show that
of
ay __ox
dc o
9y
I Ry =0
Evaluate :
J'" /2cosa xdx
0
( Continued )



(b)

()

@

( 11 )

[Z i) dx =0 @R 5% B 1

Write the condition when j_aa f(x) dx=0.

W= g 1 4
Evaluate :
xsin x
== dx
01+cos?x
[¢/%sin" x ax3 o T Bfy 700 4

Obtain the reduction formula for
I::/zsin" x dx.

{1 /Or

r = a(l - cos) FRRAZTI ART M7 T

Find the perimeter of the cardioid
r = a(l —cos6).

e
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