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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. (@) 3 FRT (o, B R TR T =, (O
ax+by+c=0 @UOFR FOIRI AP

feram 1
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2. (g

20P/117

(2)

If the origin is transferred to the point
@@ P), then write the transformed
equation of the line ax+ by +c¢ =0.

xcosb +ysin® = p FITF (pcos, psin6)
RS e T wwEse R 3R
T[T 901 1

Transform the equation
xcos +ysin® = pby changing to parallel
axes of coordinates through the point
(pcos6, psine).

TR T omme W oax+by @
a’x’+b'y'wﬁtﬁwww,m@1@m
a®? +b% =2 4+ p*2 3

If ax+by is transformed to q’x’ +b’y’
under rotation of axes, then show that

W% TET0 AR Sty - 1
7O IR TS 7'F 941, I

i) h2-ab>0

(i) h2 -ab<0

(i) h2 —ab=0

Q,G aJc2+2hxy+by2 =0 0] m 91%
SRERA [ I@)
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Choose the correct answer :

The two straight lines may be imaginary
if

i) h?2-ab>0
(i) h2-ab<0
(iii) h? —ab=0

where ax? +2hxy+by2 =0 represents
two distinct straight lines.

x? +2hxy-y? =0 @ Pt T @ EER
IR I [ F4 2

Find the angle between the pair of lines
represented by x2 + 2hxy - y2 =0.

k3 % ffa 711, T'©
3x2 +ky-3y? +29x-3y+18 =0
FRNFACT G TR 9 A | 3

Determine the value of &, such that the
equation

3x2 +kxy -3y +29x-3y+18=0

represents a pair of straight lines.
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(d)
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531 /Or

gmd T A& (B R
ax? +2hxy + by? =0 R Rt T4 @

WO b1 1Y ORI XS

ac.? +2hof + b2
Ja-b? +4n 3

Prove that the product of perpendiculars
from the point (o, f) drawn on the
lines represented by the equation
ax? +2hxy+by? =0is

ac? +2hof + bp2

Jia-b? +4h?

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

T AR TG TR o ],
(SB—

(i) CRAIAR SR (TR 56! forsy;
(i) B (I & 79 oy o 1+1=2
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If the equation
ax? +2hxy + by? +2gx +2fy+c=0

represents a pair of parallel straight
lines, then—

(i) write the condition of parallelism of
the pair of straight lines;

(i) write the distance between the pair
of parallel lines.

AN N A
ax? +2h.xy~l-by2 +2gx+2fy+c=0

NP AP A I O FARR <[
RS RES, .

f4-g% =cbf? -ag? 4

Prove that the straight lines represented
by the equation

ax? +2hxy + by? +2gx +2fy+c =0
will be equidistant from the origin, if

f*-g* =c(bf? -ag?
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3. (a)

(b)
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(6)

14x2 —4xy+11y? -44x-58y+71=0

ANTATRE SIS AP oI 31 | 2
Reduce the equation
14x? -4xy+11y® —-44x-58y+71=0
into standard form.
Ix + my + n = 0 JI&EICH
ax? +2hxy +by? +2gx+2fy+c=0
IR O = fF (R 55 Refyy 3937 | 4
Find the condition that the line
x+my+n=0is a tangent to the conic
ax? +2hay +by? +2gx +2fy + ¢ =0.
9T /Or
TSI A xcosp+ysing=p @IOH
ax? +by? =1 "RIERA qO ~opfs 77, T
2 . 2
cos“ ¢ . sin“ ¢ 2
+ =
a b b 4
Show that the line xcos ¢+ ysin ¢ = p will
be a tangent to the conic ax? + by? =1, if
cos? ¢ ' sin? ¢ - p2
a b
( Continued )
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(c) o =, P AE A AP R 3| 4

Define chord of contact, diameter and
conjugate diameter.

9% /Or
BT PR AT T (4R (TF T 71 | 4

Find the pole of a given line with respect
to a conic.

SECTION—II

( 3-Dimension )

4. (1) ax+by+cz+d=0 WA TN R @A
ey fPeERs o 1

Write the direction cosines of any normal
to the plane ax+by+cz+d=0.

(b) TS a, b ¢ (T TN e HARA
form 1

Write the equation of the plane which
cuts off intercepts a, b and c from the

axes.
© @-15 RR® *F 3x-2y+62+8=0
ANGALAT AR GG AT F01 9

Find the perpendicular distance of
the point (2, -1, 5 from the plane
3x-2y+6z+8=0.
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(d) @ysq a 2x-y+3z+5=0 IF
4x+2y-2z+3 =0 eAIA 77 | 2
Show that the two planes

2x-y+3z+5=0 and 4x+2y-2z+3=0
are perpendicular.

(e} 024 BLY IF 0 -1) RE ey
@RI AT AN Ay 797 4

Find the equation of the plane passing
through (0, 2, 4), 3, 1, Y and (2, 0, -1).

WS /Or

@@Ly RR W=k e e
Ix-Ty+6z+48=0 X+y-z=0

O W M QA WA AW el
91!

Find the equation of the plane which
passes through the point (2, 1 4
and perpendicular tq the planes
I9x-Ty+62+48 =0 and X+y-z=0,

5. (@) TMIFNA

x-1_y+8 _z-4 g x-1_y-2 =2-6
2 -7 ) 2 1 -3

@9 TUER &R [N 7qG 4+4/3. 4

Continued
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(9)

Prove that the shortest distance between
the lines ‘
x-1_ y+8 _z-4 and x-1_y-2_ z-6

2 =7 5 2 1 -3

is 44/3.
]l /Or

x=x _Y-h _2"2% g

4 my n

X=Xy _Y~Uz _2-2;
I my ny

TR WEA RIS [ (RAOPER SRR
Sferean | 4

Find the equation of the line of shortest
distance between the lines

X=X _Y-Y _2-2 ,q X% _Y7Y» _2-%

4

(b)

20P/117

my n Iy my n,
o9 ¥ A
x+3 _ y+4 _ z+1 I x-4_y-1_z+1
4 3 2 3 2 -2
@EE  10x-14y+2z=25 WS
w2Fs | 4

Prove that the lines
x+3 _y+4 _ z+1 and x-4 =y—l _ z+1

—reme
- —— =

4 3 2 3 2 -2

lie in the plane 10x-14y+z=25.
{ Turn Over )



6. (a)

()

(c

(d)

20P/117

(10)

GROUP—B
( Analysis—I )

M y=e"* |, @@ y, A = 1
Ify=e*"%, then find y,.

MW f)=x3 =, &3 R @ R (x, yo
IFT TR Ui Refg a1 ) 1

If f(x)=x3, then find the length of
subtangent of the curve at any point

6 .

R @ ﬁ"i 6 Y® y=logsin® IF9
e R F=m 2

Find the radius of curvature of
y =logsin x at any point (6 Y.

M y=x2e™ @, (o3 y, PdE 1 D
If y = x%e™, then find YUn-

ST /Or
1
Iy = — B (O® y, a1 2
x“+a
y= - then find y,, .
x%+a
(Continued)



( 11)

fe) I logy=tan~! x W, (9@ T TN X
1 +x3)y, +2x-1y, =0 4
Iflogy = tan~! x, then prove that
(1 +x%)yp +@x -1y, =0
_YA /Or |
s 71 (R e o) - 4
B Lt

.. xcosx —log(l + x)
i Lt
(l) x—0 x2

Evaluate (any one) :
1
i) Lt(1+x)*
x—=0

xcosx —log(l + x)

0 M
7. (@) ORIF-T ToAAWRO! o 2

State Darboux’s theorem.
() TEIE TS
fB-fl@=b-af'lcha<c<b;
@ T s I W fg=x2, @M a=1,
b=2. 4
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In the mean value theorem
fB-fla=p-af’lc,a<c<b;
find cif f(x) = x2, whena=1, b=2.

_%q /Or .
e*F (AR TR e Kol 391, I'S
CTT #IC01 2T NG SA | 4

Expand e* by Maclaurin’s theorem with
Lagrange form of remainder.

(c) o9 3N @A I 9B T T [q, bje TRfSew
[ UF fla) = f(b), R f FWA fla) W
(bR R A T &S FA | 3

Prove that, if a function fis continuous

on [a b] and f(a) # f(b), then it assumes
every value between f(a) and f(b).

_q /Or
3’53 A Soreir Sray iR e I 3

State and prove Cauchy’s mean value
theorem.

8. (a) O VY AN TR ICA AR A
W4 R qma w40 4

State and prove Euler’s theorem on
homogeneous function of two variables.

20P/117 ( Continued )
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4§ /Or

2 2
A u=sin XY =@ oyen @
x+y ‘

du _ou
—t+y—-=t
xax yay anu 4

2,2
. - +
Ifu=sin! f—y—, then show that

x+y
ou , _Ju
—+y—=tanu
xax yay
%u  9%u
(b} crgeq @A I o +—r =0 L]
i ax? ay®:
u =log(x? + %) 2
2 2
show that S U.TU_g g
ax?  ay?

u =log(x2 +y2).

9. (a) (ST A
[P fla+b-xdx = [ fxdx

Show that
J:f(a+ b-x)dx = I:f(x)dx

20P/117 ( Turn Over)



(b)

()

(14 )

W ofg W R IW TR oW, @
f:f(x)dx=? 1
If f(x) is an even function of x, then

[Cfgdx=2

3T N
1
J?logtanxdx=0
Prove that
n
J} logtan xdx =0

47 /Or
A9 M@

n N
sin x T
[z —SnX g4 T 3
0 sinx+cosx 4

Prove that

n -
sin x T
2 ———ax=T
0 sinx+cosx 4

T

(d) Esin" xdx 3 AGFIR & PR w11 4

20P/117

Obtain reduction formula for
n

IOE sin™ xdx

( Continued )




(15 )

{%9qr /Or

x—

y=log[ex IJ G 13 [ 204 o Ry
e’ +1

I 4

Find the length of the curve

x—
y=log e” -1 from 1 to 2.
e* +1

* Kk
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