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MATHEMATICS -
( General )

Course : 301

[ Group—A : Coordinate Geometry\
Group—B : Analysis—I (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. (a) 3t FREH (o, ) RLA 70T 391 =, Co0m
2x+3y+4 =0 @R FTRRS FNFIH!

foran 1
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(2)

If the origin is transferred to the point
©pB), then write the transformed
equation of the line 2x+3y+4=0.

®) TR Mot sy gt v A
ax? +2hx;y+by2
m alxl2 +2hlxlyl+bly12 W FRA )
W, o R o |

If by a rotation of the rectangular
axes about the origin, the

¥pression ax? +2hxy+by? changes to
alxl2 +2h'x'y’ + b'y'2, then write the
invariants of the transformation.

@ Y=x Bw oRasy w1 2ficg owcaee™ 3
45°

Transform the equation y = x, if the a%¢®
are rotated through an angle 45°.

2. (@) wg Tewch A Shreay - 1
Choose the correct answer :
M ax? +2hxy+by? =0 q T©A s
Fot1 73 &% 12— ab = 0 2, cor AT
o .
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(3)

I ax? +2hxy +by? =0 represents two
straight lines and h? -ab=0, then the
two straight lines will be

() IR T3
real ,

(i) Iwl 3’7

(if) TR 27

coincident

(v) 3x2+10xy+8y2+16x+26y+21=0 9q

ﬁmwmwmmmﬁﬁwu 2

Find the angle between the lines
represented by the “equation
3x? +10xy + 8y? +16x+26y+21=0.

() ax? +2hxy+ by? = 0 %R0 TP 1
IO &Y (T TRIeF FReIT oy | 1

Write the equation of the bisectors of
the angles between the lines represented
by ax? +2hiy + by? = 0.

@ oxsa @, 2x2-5xy+3y2-2x+3y=0

A IR e P 3 | 3
Show that the .eéquation
2x? - Sxy+3y? -2y +3Yy=0 represents

a pair of straight lines.
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(4)

(e) el @, ax? +2hxy+by® =0 IR
ﬁﬁwwmmeﬂa@(x y’) R o[
GEH F9N AT [OOR T X

ax’? +2hx'y’ + by’?
Jia-b?2 +4h?

Prove that the i)roduct of the
perpendiculars from the point (x, ¥’)
on the lines represented by
ax? +2hxy+by? =0is

ax’? +2hxy’ + by'2
Jla-b? +4h?

%31 /Or

o{edl @ TR THRI R & @ ==
5x2 - Txy-3y? =03 FARR AT T3
3x2 -7xy-5y? =0.

Show that the equation of the lines
passing through the origin and
perpendicular to 5x2 - 7xy-3y? =0 is

3x? - 7xy-5y? =0.
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(5)

3. (@ &5 ecs
ax? +2hxy +by? +2gx +2fy+c=0
Reea o1 Sfige fots IRT, a1 1

Write under what condition, the
equation
ax? +2h.xy+by2 +2gx+2fy+c=0
represents a parabola.
() x+my+n=0 EICEA
ax? +2hxy+by? +2gx+2fy+c=0
ORI P{F AR 6 o | 1

Write the condition that the straight line
Ix+my+n=0 is a tangent to the conic

ax? +2hxy+by? +2gx+2fy+c=0.

(c) 9x2 -24xy+16y> -18x-101y+19=0
TNFIIRF oS IR FoReT F41 | 4

Reduce the equation
9x2 -24xy+16y% -18x-101y+19=0
to standard form.
%31 /Or
3x2 -8xy+ 7y -4x +2y -7 =0 *KFTRA
&7 (A 0

Determine the centre of the conic
3x2 -8xy+Ty? -4x+2y-7=0.
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(6)

(d) 11x? -4xy+14y® -58x-44y+71=0
INFIT AgFe IN KXo wore gom 1|

Reduce the equation
11x? -4xy+14y® -58x -44y +71=0
to canonical form.
¥%_1 /Or
(1, 1) o
2x2 +5xy+3y® +4x-10y-4=0
TR > qF e AR R

E 2|
Find the equations of the tangents
and normal to . the curve

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

SECTION—II
( 3-Dimension )

4, (a) SIS TR TG ANFIICH! =74 | 1

Write the equation of a plane in standard
form.

(b) Tx+4y+14z =28 ANSALA TARF SHIIN
e fre 391 afecmres W SRt | 1
Find the intercepts made by the
plane 7x+4y+14z=28 in the positive
direction of the coordinate axes.
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(7)

() 2x+3y-5z=3 I 3x+8y+62=2 A
T &S CIICoT Sferaa | -2

Find the angle between the two planes
2x+3y-5z=3 and 3x+8y+62z=2.

(d) 2x-3y+z=5 WeeR *Ml (2, -3 4) @
& R 2

Find the distance of the point (2, -3, 4)
from the plane 2x-3y+z=5.

(e) CRSA A
x-2_y-4 - z+5
1 -2 3

(WO 7x+5y+2z+4 =0 SR WA 4

Show that the line
x-2 _Yy-4_z+5
1 -2 3

is parallel to the plane 7x +5y+z+4 =0.

%<1 /Or
3,5, 1), (2, 3, 0) &F (0, 6, 0) R AeA
AR (R (IR SiWoa] FRNFIT el 3597 |

Find the equation of the plane passing
through the points (3, 5, 1), (2, 3, 0) and
(0, 6, 0).
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x+3 _y-6 _z x+2 y_ z-7
= =l e T S i
S A T AR s s 1T
@OFR &9 Faoy 1{y FdE 341 | 4
Find the shortest distance between the
lines
X8, UzbyalZ dx+2_g_z—7
—4 Vi) -4 1 1
x—=ogysh. |z
(b) TARTHR R s mB= ny RS
@IS O o7 BNl e | ¥ FIueEE SN
I B AMRAOR AT Sfenaay | 4

A perpendicular is drawn from the
origin to the line

x-o _y-p_z-v
l m n

Find the equation of the perpendicular
and the coordinates of its foot.

< /Or

k3 T [l 9041, A0S @9

x-1_y-4 =z_5'\51135 x-2_y-8 _2-11
2 1 2 -1 k 4
1 I |

Determine the value of k, so that
the lines x—1=y—4___z—5

2 1 2
x-2 y=-8 =z-11

¥ T 7 oy intersect.

and
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(9)

GROUP—B
( Analysis—I )

6. (a) I y=sinax W, (5B D" {sinax} = ? 1
If y =sinax, then D" {sinax} =?

(b) y=e-x/2m%wmmﬁ=mw. 1

Find the length of the subiangent of the

curve y=e /2,

(¢ r™*l=a™p IF (pr) Rre IFer Iy
Ay w911 2

Find the radius of curvature at the point
(p ) of the curve r™*! = g™ p,

(d) M y=esinbx, B YA @
Yo —2ay, +@? +b?y=0. 3
If y=e®™sinbx, then show that
Yo —2ay, + (a2 + b2)y =0.

9341 /Or
M y = tan~! x, (OB@ YA &
(1 +x2)Yp 41 +2n0Y, +n(n -1y, =0
If y= tan"lx, then show that
(L +x2)Yp 41 +200Y, +n(n~1y, , =0.
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(10 )

e) R @ @R I Pfy 31 :

Evaluate any one :

)

. sinx-x
lim
x—0 x3

1
(@ lim [x:]

7. (a) T SoE e

State Rolle’s theorem.

@) WM f(), ST [ bjo wRfkn = GF

@B 020 W, @ oyeqr @ f(9)
(@ b I 2’7 |

If f(x) is continuous in [a bland f’(x) 20

in (a, b), then show that f () is monotone
increasing in (@ b).

(c) NER TAW Toioqmg Segy 3R o 90

State and prove Lagrange’s mean value
theorem.

Y231 /Or
WW’MWW oI 37 |

State and prove Taylor’s theorem.
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(b) ?’ﬁ u=logr ¢ r2 =x2 +y2+22, faTec]
oqure 9 &

2 2 2 '
r2 3u+au+au =1 4
ax2 oy® az?

If u=logr and r2 = x2 +y2 +z2, theri
prove that

2 2 2
2 au+au+a -1
ax? ay? 022

Y11 /Or

i u = ztan™" &, (@ (SN A
2 2
d u+a u, 0%u Fu_,

ax? ay? az

fu= ztan‘ Y then show that

32u 32u _i)__u__

ax 3y2 az
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(12)

9. (@ YA A
Show that

[ ortcreyde =[P rax 1

() W fl OB x3I /Y T W, =@
j_*:f(x)dx=? | 1

If f(x) is an odd function of x, then
[[ifgdx=2

() s A
Show that
r‘/ 2 sin x
0

—_—  dx=T
Jsin x ++Jcosx 4 4

5T /Or

s
Show that

j;'/z(acos"’ x + bsin? x)dx=%n(a+b)

(@ R QA BRAGIA P RfaF: 4

Obtain reduction formula for any one
of the following :

U] I;mcos"xdx
@) [5/*tan" xax
%k %k
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