Total No. of Printed Pages—15
3SEM TDCMTH G 1

2019
( November )

MATHEMATICS
( General )

Course : 301
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The figures in the margin indicate full marks
Jor the questions

GROUP—A
( Coordinate Geometry )

SECTION—I

( 2-Dimension )

1. (@) I TR (o, B) RZA Fomes ¥4 W, (03
ax+by+c=0 @FUOFE TR SNIWH!

o 1
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(2)

If the origin is transferred to the point
(& B), then write the transformed
equation of the line ax +by+c =0.

(b) xcosB +ysind = p SNFITF (pcosh, psin6)
R7e WeT™ T RIS Rad IR
NI T ' 1

Transform the equation
xcos0 + ysin® = pby changing to parallel
axes of coordinates through the point
(pcosH, psin0).

) TR YW wgS W ax+by T
a’x’ +b’y’ A TR TN W, (B (S @
a? +b? =a’? +p’? 3

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

a? +b? =a’? +p2

2. (o) BT TS IR e : 1
TOF R IEAE 2] AT, IR
i) h2-ab>0
fi) h? —ab<0
fii) h% -ab=0

T's a.7c2+2h.7cy+by2 =0 4 TF 4T
SREARY AT I3 |
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(b)

()
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(3)

Choose the correct answer :

The two straight lines may be imaginary
if

() h2-ab>0
{i) h2 -ab<0
(iii) h2 -ab=0

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

x? +2hxy-y? =0 9 Fodt F1 @ ©ER
R 10! T T4 2

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

k 3 W Ay <11, I’
3x2 +lxy-3y? +29x-3y+18=0
NRNPWT IER FEEY M IR | 3

Determine the value of k, such that the
equation

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

represents a pair of straight lines.
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(d)

20P/117

(4)

HYq /Or

T M A o,p R oem
ax? +2hxy + by? =0 R P T4 @
TR Bl 77 ORI R 2T

ao? +2hof + B2

W/(a-b)2 +4h? 3

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

an? +2haf + bp2

Jia-1? +4n2

T
ax? +:2hxy+by2 +2gx+2fy+c=0

ﬁwqamwwwwm,
CSTB—

(1) (AT SR o vy forayr;
(i) A QNAE VR g Brar 1 141=2
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(e)

20P/117

(S)

If the equation
ax? +2hxy + by2 +2gx+2fy+c=0

represents a pair of parallel straight
lines, then—

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

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

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

FNFC! AP F9 IR (O [ARTI T
TS SHEs, 3t

f4-g* =clbf? -ag? 4

Prove that the straight lines represented
by the equation

ax? +2hxy+by2 +2gx+2fy+c=0
will be equidistant from the origin, if

f4-g* =cf? -ag?
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3. (a}

()
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(6)

14x% -4xy+11y® -44x-58y+71=0
FNFITE AT PR MR 37 | 2
Reduce the equation

14x% -4xy+11y® -44x-58y+71=0

into standard form.

Ix +my +n =0 FAEEIOH
ax? +2hxy + by? +2gx+2fy+c=0
TRYCRAA GO =opf (3l 56 fAdfy 71411 4

Find the condition that the line
be+my+n=0 is a tangent to the conic
ax? +2hxy+by2 +2gx+2fy+c=0.

5347 /Or

s Xcosd+ysing=p @AEE
ax2+by2=1"7mk‘lm”’l"ﬁ5§’?{,‘ﬁ

2 s 2

oS si

c ¢+ n ¢= 2
a b

Show that the line xcos¢ + Ysin ¢ = p will
be a tangent to the conic ax2 + by? =1, if

cos? ¢+sin2¢ _ .2
a b p
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(7)

(c) =M =, IPT WF SR IPR TR R | 4

" Define chord of contact, diameter and
conjugate diameter.

%1 /Or
51 AP AT GO @I/ T R 700 4

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

SECTION—II

( 3-Dimension )

4. (a) ax+by+cz+d=0 WeE B R e
wferea FeneEeRD o | 1

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

(b) TFS a, b IF c (T I SWSH AT
o 1

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

axes.
© ©-1.5 RE@ @ 3x-2y+6z+8=0
TG A9 7 AT T 2

Find the perpendicular distance of
the point (2, -1, 5) from the plane
3x-2y+6z+8=0.
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(8)

(d) @y A 2x-y+3z+5=0 e
4x+2Yy-2z+3=0 NI T - 2
Show that the two planes

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

fe) 024, BL] W= (20 -1) R =l
AR TSR ARG Aoy 1 | 4

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

&4 /Or

QLY RE == @ =&
Ox-T7y+6z+48=0 9= x+y-z=0
TG A 7Y (A WA e ffg

| Ealll 4

Find the equation of the plane which

passes through the point 214
“ and perpendicular to the planes
I 9x-7y+6z+48=0and x+y-z=0.

) 5 (@ dMMIFNA
x-1_y+8_2z-4
2 -7 ) 2 1 -3

(R TOFN ISR “PSY 739 443, 4
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(9)

Prove that the shortest distance between
the lines

e = —
— =

X—Xg =y"'y2 - Z— 2,
I my n,
AEPR WE e TR QSR A
feredn | 4

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

- - 2-z x-x - -
x-x _Y~YU _ 1 and 2 _Y-Y2 _2-2

h

- (b)

20P/117

m ny I m, n, .

o ¥ A ‘
x+3 _y+4 _z+l g x-4 _y-1_z+1

4 3 2 3 2 -2

@MEE  10x-14y+z=25 WIS
CEEC 4
Prove that the lines

x+3 =y+4== z+1 and x-4 =y—1 _2+1
4 3 2 3 2 -2

lie in the plane 10x-14y+2= 25.
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6. (a)

()

(c

(d

20P/117

(10 )

GROUP—B
( Analysis—I )

M y=e* |, o@ y, A 71 1
Ify=e™*, then find Ya.

W flg=x3 =, B R @A R (x, yo
G Bopepfey onfs Ry 1

If fl)=x3, then find the length of
subtangent of the curve at any point

(6 .

R @ Ry (x yo Yy=logsinxA I
I Ay ¥ 2

Find the radius of curvature of
Y=logsin x at any point (x, ).

W y=x2e™ @, cors y, ffa w11 9
If y=x?e™, then fing Yn-

BRI / Or
1
Wy=—— o, @ | 2
y 2 1o T S®y, Rdfy
Ify= » then fi .
y X2 102 ind y,
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(e)

(11)

i logy=tan™! x W, (B ANT T @
L +x)y; +@x -1y =0 4
Iflogy = tan~! x, then prove that
(L +x?)y, +@x -1y =0
e[A /Or
T s =41 (R e «b) : 4
0 e’

(i) Lt xcosx —;og(l +x)
x—0 x

Evaluate (any one) :
() Lt(+x*
x—0

xcos x —log(l + x)
2

(i) Lt

x—0

7. (@) ORCH-T T fr 2

State Darboux’s theorem.

(b) TR B

20P/117

fB)-fl@=b-afl,a<ec<b;
1 T g I fg = x2, @ a=),
b=2. 4
{ Turn Over )



(12 )

In the mean value theorem
SO -fl@={b-af'(d, a<c<b;
find cif f(x) =x2, whena=1, b=2,
S /Or
e*F ARFART ot awe R <1, TS
CFRR Bl 2T NG PR | 4

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

(c) oM i 9B T oK g, b wfew
T AR fla) = f(b), @ f FA fla) F
SR ™R = G S ¢ | 3

Prove that, if a function fis continuous

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

W% /Or
o7 39 ot S IR e 399 | 3

State and prove Cauchy’s mean value
theorem.

8. (a) YOI O] IR T A SIAIRA B
@ﬁﬁﬂ‘!@l 4

State and prove Euler’s theorem on
homogeneous function of two variables.
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+yY
xi'f +y—ai‘- =tanu
ox ~ 9y

%u  d%u
cryed | —_—t—=

ax? ay?: zﬁ
u= log(x2 +y2). 2

2 2
Show that g—li +9—li = if
a2

u =log(x2 +y2).

{eq @
I:f(a+b—x)dx=f:f(x)dx 9
Show that
j:f(a+b—x)dx = [rigax
( Turn Over )



(14)

M) WM flx) B &R W W W, ce@
[_*:f(x)dx=? 1

If f(x) is an even function of X, then

[irgax=2

) M1 A
joglogtanxdx=0

Prove that
_E;logta.nxdx=0

=T /Or
ST @

T .
n
|2 - SINX _ dx=
0 sinx+cosx

INE
w

Prove that

n .
1
2% g
0 sinx+cosx 4

n

(@) [2sin" xdxT AERR @ Py 774 4

Obtain reduction formula for
7

J'oi sin® xdx
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{ 15)

53l /Or

y=log(ex-1] ST 13 [l 2t ondi Rl

e’ +1
I 4
Find the length of the curve

x—
y=log e ~llfrom1to2.
e* +1

* %k %k
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