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MATHEMATICS
( General )

Course : 301

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

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

GROUP--A
( Coordinate Geometry )

SECTION—I

( 2-Dimension )

1. (@) ax? +2hxy+by? =0 @ Foi 31 yo 4=
TR I @m R B, TS
h2 -ab>0. 1
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(2

Write the point through which a pair of
two distinct straight lines represented by
ax? + 2hxy + by2 =0 passes when
h% -ab>0. _
(b) R SR IMI w7 TR AR Tfte :
ax? +2hxy+by? +2gx+2fy+c I ARMT
% 963 29 1

Choose the correct answer for the
following :

Determinant of
ax? +2hxy + by? +2gx+2fy+c
is invariant under .
(i) <G 3T “iRSae
translation only
(i) T S
rotation only
(iii) CRF RGN W= geferw
translation and rotation
(iv) SR @bre 77y '
None of the above

@ x*-y*=a® WRT RN w1 iz
GHEILOE 45° [ =7 |

Transform the equation x2 ~y?

the axes are rotated throy
45°.

=a?, if
gh an angle
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2. (q)

{b)

(c)

(d)

(e)

P9/169

(3)

AW TR IR @I B 1

Write the rank of a pair of coincident
lines.

x? -3xy-4y® =0 @ Fof1 3 @ ©ER
TR CICHl T 0 2

Find the angle between the pair of lines
represented by x?2 -3xy-4y? =0.

ax? +2hxy +by? =0 FRFT Fodt 71
TR WA (P AL AN o1 | 1

Write the equation of the bisectors of the
angles between the lines represented by

ax? +2hxy+by =0.
e @

8x2 +10xy+3y? +26x+16y+21 =0
AR TR TR A+ | 3
Show that the equation

8x2 +10xy +3y? +26x +16y+21 =0

represents a pair of straight lines.
s A ax?+2hgy+by? =0 w®
be+my+n =0 RRFLTCA Beom 341 g

FfE 2’7
n2vh2 _ap

am? - 2him + b2
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(4)

Show that the area of the triangle formed
by the lines ax? +2hxy+by? =0 and
Ix+my+n=0is

n? th -ab

am? -2him+ bl?

Y7 /Or

(ST @ T [ R RE @@ O
5x2 -7xy-3y? =0 I T3 @[ NI A
3x2 - 7xy -5y =0. 5
Show that the equation of the lines passing
through the origin and perpendicular to
5x2 - 7xy-3y2 =0

is 3x2 - 7xy-5y2? =0.
3. (@) x TF y I GO MR Rure W @A
Torge Bt TR B | 1

Write the condition when g general
second-degree equation in x and y

represents an ellipse.
: 2 .2
b b, y) R X ¥ s
(b) 1 a2tz =! TogER opfa
A o

Write thg equgtion of the tangent to the

inse X_+Y_ _
ellipse 7 + i 1at (x,, y).
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(5)

(c) 3x2 +3y? -2xy-2x+6y+2=0 TE FH
™ 41 : 3

Determine the centre of the conic
3x2 +3y? -2xy-2x+6y+2=0.

%91 /Or
x2 +y2 -2x+5=0 = AT
x+2y+3 =0 QIR &I A 11 3

Find the pole of the line x+2y+3=0
with respect to the circle
x2 +y% -2x+5=0.

(d) 11x? -axy+14y® -58x-44y+71=0
TR TGS IR RRS 7S 430 ] 5
'Reduce the equation ,

112 —4xy +14y? ~58x - 44y +71=0
to canonical form.
G431 /Or
(1, 1) R,
" 2x2 +5xy+3y? +4x-10y-4=0
I =S A A FNFRA Fflt F11 5

Find the equations of the tangents and
normal to the curve

2x2 +5xy+3y? +4x-10y-4=0
at (1, 1).
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SECTION—II

( 3-Dimension )

4. (o) T R TCHI AL AR 1 TSR AR

AReeq forat |

Write the general equation of a plane
which passes through the origin.

(b) TFS 1, -2, -3 (T N INGAT AN
form
Write the equation of the plane which -
makes intercepts 1, -2, -3 on the axes.

() 2x-y+32+7=0 IYF x-2y-3z+8=0
TeE WIS WSS I ey 7=

Find the angle between the planes
'2x-y+32+7=0and x-2y-32z+8 =0.

x-1 y-2 2-3
| A —_=E T2 VY
@ 273 "7 ™
x-2_y-3_z-4
3 4 5 The e

Show that x_2—].__y—2_z-3

x-2_y-3_2z-4 ar
3 2 5 e coplanar.

fe) x+2y—52+9=0=3x-y+2z—5 &
2x+3y—2—3=0=4x_5y+z+3 |
TR A R TR Pl 3 1
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(7)

Find the point of intersection of the lines
x+2y-5z+9=0=3x-y+22z-5 and
2x+3y~-2-3=0=4x-5y+2z+3.

%<1 /Or

(3, 5, 1), (2, 3, 0), (0, 6, 0) Rv@ W=z
AR AT FAGeR AN AT 311 4

Find the equation of the plane passing
through (3, 5, 1): (2: 31 O)l (0, 6’ 0)‘

5. (a X-3_Yy-8_2-3

3 -1 1
L x+3 _y+7_2z-6
.3 2 4
(RO e Fiaw 7ag e w0 4

Find the shortest distance between the
x-3 y-8 2z-3
= = and
-1 1
xX+3 _y+7 _2-6
- =3 2 4

lines

() z=5x-6=4Yy+3 ¥ z=2x-4=3y+5
QRO (W F ([ACER AN By =11 4

Find the equation to the line which
intersects thelines 2=5x-6 =4y +3and
z2=2x-4=3y+5.
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37T /Or

k3 TW fRfs =@ Ies @@\
x-1_y-4_2z-5

HiF
2 1 2
x-2 _y-8 ~2-11
-1 ke 4
@ IFEI 4
Determine the value of k, so that the
. x-1 _y-4 z-5
lin = = d
es 3 ] 5 an
x_—12 =.y ;8 = 2_41 1 may intersect.
GROUP—B
( Analysis—I )
6. (a) W y=cos3x W, (OW® y, Ay 7| 1

If y =cos3x, then find y,,.
(b) y=sin3x I ST i el 3y 4 1

Find the length of the subnorma] to the
curve y =sin3x.

(C) x=at2, y=2at ] ﬁ (e ﬁv@ I
ey g 411

2
Find the radius of curvature at any point
of the curve x = at?, y = 2q¢.
(d W y=(x+V1+x2 ", B oyem a
(1+x%)Ys +xy, ~m2y =0, 3
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(e)

(b)
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(9)

If y=(x+V1+x2)™, then show that
(1 +x%)y, +xy, -m?y=0.

<t /Or

M y=tanlx, =B YA A
1+ x2)Yp sy +200Yy +0(A-DYp1 =0 3
If y= tan"lx, then show that
1+ x%)Ypy +200y, +0(n -1y, =0.

R @wn ool W Fdfg I 3
Evaluate any one :

0 .. tANX-—-X
) lim ———
x—0 x-sinx

(i) lim tan5x
"—*2 tan x

[0,7] SEAETS ¥a sin2x © 0, SO
2z YR ] | 2

Examine the applicability of Rolle’s
theorem to the function sin2x in [0, n).

M flo, KA [o,b] © FRfen = F
(@b ® f'(x)20 =, (@B (YA A f (),
(a,b) © T I | 3
If f (x) is continuous in [g bl and f’(x) 20

in (g b), then show that f(x) monotone
increasing in (q, b).
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(10)

fc) NG AW oy STEY IR M w517 5
State and prove Lagrange’s mean value
theorem,

941 /Or
(V2T Botetmm eee SR 2t 3o 1 5

State and prove Taylor’s theorem.

(@) =fi f =sin-l(f) 9, @w L Ay = 1
] ox

Iff= sin'l(f} then find a—f
- \y ox

() aﬁf(x,y)=oa,m%amﬁml 1
If f (x,y) =0, then write the value of %

.2 x

E R ey St
{0 FMu g ya,mzmwm

fu=Y+2,.X
x y
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. (11)

9. (@ W fdsFa: 1
Evaluate :
7T
]5 sin® x dx
0
B) [ fadc=2f) fde @R v B 1
Write the condition when

o ftadx=2[ f (x)dx

) SR R @A GBR AGFIR @ ey 770 : 4

Obtain reduction formula for any one of
the following :

T

(i) E cos™ xdx
T

.e n

(ii) JEtan xdx

(d) R @ @R W Refg 0 4

Evaluate any one :

0 J% sinx—cosxdx
0 1+sinxcosx

n .

" sinx

(i) ﬁ—dx
0 Ssinx+cosx

* % %k
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