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1. Answer any ten questions : 1x10=10

fcIca w2bY e} Tes fral 8
(a) Find the value of sin 1680°.

sin 1680° I N7 Sfaeal|

(b) Write the raﬁge of the function

x2.

b2 4

fx)=2+

f(X)=2+ X o AffeR ol |

x?+4

(c) Write the equation which shifted the
graph of the equation x? + y? =49 into
3 units down and 2 units left.

X2 +y? = 49 AR ETOIF 3 G G5

W 2 G AEHIE FAGEI I A [FIECO!
Tfeedt |

(d) Find (¥ 7T 38 ¢ cos™! x +cos (- x)

siné@

| () Find (I fefa 1) ¢ lim
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() Is f(x)=sinx one-one on the interval
[0, 7] ?

f(x) = sinx TG [0, 7] TERETS G
A ?

(g9 1s the function f(JC)=\f4—-x2

continuous over its domain [— 2, 2] ?

[- 2, 2] WiffFrFae T4 f(x) =4 - x2

it THC 2

(h) What is the nth derivative of gax ?
0 q nON SRFETG0] [T 292

(i) State whether the statement is true or
false :

The function y= | % | is differentiable
in (-0, 0) and (0, »).

oo Sfeeo! Aol (@ g ol 2 T y =| x
(= 0, 0) = (0, 00) TTICTO BRI |

b

() Write the Maclaurin series for eg*.

oX I (e (Ao i |
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(k) 1f chl_f;"'& f(x)=3, then find the value of

lim 36 + f(x)

X—a

Iwm  lim f(x)=3 9%

—a

lim %+f(x) 3 W el |

X—>a

‘ . N
() Find the value of St [arc Sin g‘)

sin (arc sin g-} 3 Wi [dfg <=1

(m) State whether the statement is true
orifalseiis

The function f(x)=cosx is

increasing in the interval [0, ;r]_.
wolq B! A5t ¢ = o7l

W_f(x)zcosx, [O, ;z'] BEFeTO E=ERID
241
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(n) State the Leibnitz theorem.

ST AT B

(o) Find the average rate of change of

y=x%+1 w. r. t. x over the interval

[8)%5]:

x FCATE [3,5] TEAETO y= x> +1 9T
29 A Bferedl |

(p) Sketch the graph of y=|x| shifted ‘
2 units to the right and 1 unit down.

2 gTT CHHIE W 1 GFF Ooile] B
4, y =| x| TEEOR (@ SR 4

(q) State whether the statement is true
or false : :

An equation of a curve of degree n
has at most n asymptotes.

el Ofecn et @ g fore
Bl n el ITF NP LS n
SN SR | '
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(r)

State whether the statement is true

or false:
The slope of the tangent line to the

curve y=x2+4x+7 alsse—11.1s ‘6.

weid Sfeco! Aol (v e f&all ¢

x=1 RO y=x?+4x+7 THI ™I
2] 6|

2. Answer any five questions : 2x5=10

RicerceTr 2o e T fr ¢
(@) Evaluate (I Ry 1) 3

(b)

esinx 1 1

im
x— 0 xX

3 1

Show that f(x)= xT and g (x) L3 (4x)°

are inverses of one another.

—

383 & f(x)=3f—:L i g (x)= (4x)° a1
SR oS |
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(c) Sketch the graph of the function
f(x)=%x and find its domain and

range.

flx)=Yx TEFEHR @R Wmmiﬂﬁ
wifrrsa o SR Seredi|

(@) 1f Lm flx)=5 _,
x—>4 A=

lim f(x)

x4

then find

?

Tm lim4 ffcx);s =1 cor% lin}* f(x) 5
X—=> —_ X—r

e @ == |

) If@AM) fF=x%+y*+ z2, then prove that
(Cor® 2 = ()

o §£+zg—=2f

x—+
ox < oy 0z

() Prove that (&4 3 Q)

- T
arc sinx + arc COS X =5_
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(g) Find the derivative of tan x w.r.t. sin Xx.

sin x AATE tanxa'ww%%\emi

. 5x—-1, x=£1
(h) 1If the function f(x)z{ e ‘18
continuous everywhere, then find the
value of k.
Sx-1, x<1
w f(x) { kxs, x>

. FECOl SIS Rz 2, k 3 W om0

) b y_easm x prove that
(l—xg)yz—xyl—a2y=0.
M 4 = gasin” x, (OCT &AM T T
(1= x?)yo—xyy —ay =0

() Show that lim _z__xy_z_ does not exists.

x>0 x° +
y—0 Y

li
e @, xz_}mgx +y2 ¥e =31 |
y—r

3 (Sem-1/CBCS) MATHG/RC/G 8



BIKALI COLLEGE LIBRARY

3. Answer any four questions : : S5Sx4=20

. e bifab) eiE Tes Wl e

; dy .
(@) Find Ey W 02 =2 st

d :
E)y; Iferear o y? = x2 + sinxy

() Show that the point (2, 4) lies on the

curve x3+y3—9xy=0- Also find the
tangent and normal to the curve at
(2, 4). 1+(2+2)=5

e @ (2,4) R x° +y° -9xy =0
AFq SATS HZ| ! (2, 4) Rge =
o SfSeFT AT Blensdl |

(c) Show that the area of the triangle ABC
1 :
is — bc sin A
is 5 :
1 :
¢yedl (@ ABC faged i > bc sin A

(d) Evaluate using L’Hospital’s rule:
a7 TP T dcae R W Fefy = ¢

lim[l — 1 )
x>0\ x2 sin?x

3 (Sem-1/CBCS) MATHG/RC/G 9 Contd.
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(e) Find the maximum and minimum value

(9)

of the function. 2Y2+212=5
y=x3—~2x2+x.+6

T y=x3 -2x° +x+6 T oifFD o AR
A Bleredl |

Apply ¢-§ definition to show that the
following function is continuous at x=0:

Ll
X sin—, 26t 0

fx)= X
O poei=10

.5 @ GG TR (TSN (@ T TECD!
x=0 7o wifio=A |

xsin-l— x#0
flx)= X

0 wa=10

sin"' x
I_f @w) Y =_\/1——_—x—2’ lxl <1, show that
(oedt ()
() (1—x2)y2 -3xy; -y =0
(i) (1-x*)ynez ~(@n+3) Xy ~ (2 +1Yy, = O
3+2=5

3 (Sem-1/CBCS) MAT HG/RC/G 10
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5
(h) Using definition find -é% at (1,1) if

1

e /x2+y2

@ el R (1,1) 7o Z—z am“@%\fm

1
IS u=
S A
4. Answer any four questions: 10x4=40

Rzl sif<9br 2%i9 Ted Al 3

(a) (i) State and prove Rolle’s theorem.
S

T TAAIOR Bie [ e 4 |

(ii) If uis a homogeneous function of
x and y of degree n, show that

2 2
xga au 26 n(n 1)
= " O 6y2

' | 5

u @B n-TeF x S y I JIA T R0,
e @

2 2 2

00U o“u o 0°U

it T ) +y“—=nln-1) u

o2 Vaay Y af el

3 (Sem-1/CBCS) MAT HG/RC/G 11 Contd.
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(b) 1f z=log tan [%} then verify

izhs %z
ox0y Oyox

g z =log tan (%) (oS Forel AN FH

CRZA 108 2
0x0y 0Yyox

&)

@) ([BF = x sin™* (£)+ ytan‘1 (f—],
x) Yy
find the value of
ou ou (1.1) 5

3 (Sem-1/CBCS) MAT HG/RC/G 12



BIKALI COLLEGE LIBRARY

(i) If
2559

ok x—ﬁ:y-;j-g (x,y) = (0,0)
R0 (x,y)=(0,0)

show that f, (0,0)= f,. (0,0) 5

2.2
o f (o y)= x_);_i;_? ("’?’)*(0’0)
0 (x,y)=(0,0)

(ST (MRS @, fo (0,0) = fyx (0,0)

(d) (i) State Euler’s theorem on
homogeneous function and verify

3 3
- o by

it for the function ¥ = (3 3 )
x° +y

S

I T 2ERE SAAMCGIE Sfe ol
I 2[E AOS uwwﬁww
x(xS—ya)

Te U=
) x3+y3

3 (Sem-1/CBCS) MAT HG/RC/G- 13 Contd.
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(i) If _f(h)zf(0)+hf'(0)+h—;-f"(9h)’

2

0<9<1l, find ¢ when h=7 and

Fl)=—— .

1+x

S

o F0)= £O)+ b i)+ I p (on)

e

O0<fh<1, (S0 g I N9 [efg =91 TS

h=7 &% f(x)=
1+ x

(e) Using Maclaurin’s theorem, expand
cos x in ascending powers of x.

CIFTRNT TAAMICE! ST TR cos x F ST
x § 999 A 91 |

(f/ () State Lagrange’s mean value
theorem and verify it for the

function f(x)=logx in [l €]
2:£3=5

(FIIRICER NN TAAMEE SfGo! o1
W< < 9yl Fo9 f(x) = log x IAS
[1,e] S@ETS e |

3 (Sem-1/CBCS) MAT HG/RC/G 14
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(i) Evaluate (S fefa =) 2Y4+215=5
" o log tan x
x>0 log x
X — S
) tim € ?log(1+x)
x—0 XSinx

(g If y=cos (m sin! ), pro.ve that
(G {(n -2)% mz}{(n - 4)2 —mz}.....(42 = mz)(22 —mz)(— mg)
MW y = cos (m sin™! x), (o8 el =<1 (¥,

Un)o = {(n -2 -m2}{(n - a)? ~m?}...(a% - m2) (22 - m?) (- m?)

(W) () Let f(X)=(x—a)COS(xic'l) for

x#a and let f(a)=0. Show that

f1s continuous at x = a but not
derivable at that. S

@z ()= (ema)eos (L),
25— (2}

o SI% 6@ A fa) =0 | (ST @
& x = a e Sififozg, @ Sgew
pexll

3 (Sem-1/CBCS) MAT HG/RC/G 15
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- sinx .
( )_ +cosx, 1f x#0
(i) Let J\X)=) X _
' 2 S =0
Show that f(x) is continuous at
x= 0. ; S
Smx+c:osx, e 0
@ ze S)=1 x
2 oo =0

YA @ f(x) T x=0 Rge s |

3 3l 3
£ +
@) () 1f u=tan|Z="Z | prove that
X—-Y
xgu +ygz =sin 2u. Hence
e
deduce that
2
ng—% + 2xy :;L; +y° —2—2—% = (2cos2u -1)sin2u
x y
' 5+2=7
1 x> + 1-!3
I u=tan | ———— |, COCT® AA9
_ XY
M @ xé—y—+y@i=sin2u | 3T
ox oy :
29 ATV ¥
2 2 ~2
5 —g—t;-;- 2xy ;xau -+ yzg—g = (2cos2u - 1)sin2u

3 (Sem-1/CBCS) MAT HG/RC/G 16
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DG -+ =10
ox yay

G) (i) Show that the function

xy-)—c-z—_—i if x> +y%#0
flay)=si " x3ey2
is continuous at (0,0) S
el (T T
o
X ~-Y oS ) 2
1f&ocat: =0
f G y)= xyx2+y2 y
0 if x=0,y =0
(0,0) e wifdfo=A |

3 (Sem-1/CBCS) MAT HG/RC/G 17
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(i) Using Lagrange’s mean value

theorem in [a, b]. Prove that

b-a =i 1 b-a
tan " b—tan " a(
L ez "
positive values of a, b. S

EIORIER NN GoAPWICE! A B
[a, b] TTEAETS, @i 0 (T

b-a
1+ b?
a, b ¥ V99 I |

b-a

2

( tan'b-tanta(
| l+a

3 (Sem-1/CBCS) MAT HG/RC/G 18
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OPTION-B
Paper : MAT-HG-1026

( Honours Generic)
(Analytical Geometry)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer any ten questions: 1x10=10

Riziza 72! 2T e 2

1) What is the locus represented by the

equation ax” + 2hxy + by2 =0 %

ax2+2h_xy+by2=0 ATTINCOIE (=
AERAL P2 -

3 (Sem-1/CBCS) MAT HG/RC/G 19
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(it)

(iii)

(iv)

If - the lines y=mx and y=m'x are
conjugate diameters of the ellipse
X2 P _

— +=5 =1, then write down the value
a b

of mm'.

G Ui
ﬂfﬁ-‘? b—g—l%ﬂwy mx o<

y =m'x 7O TP J&H H, (O50F mm' 9
RICRGE

Write down the parametric form of the

equation of the circle x? +y? = a?.

x?+y? =a? WWWW@W‘
=1t |

What is the general equation of a plane
parallel to x-axis?

XS] A (FId TGRS Ao T 194
fFo

Write down the centre and radius of
the sphere given by the equation

x2+y2+zz+2wc+2vy+2wz+d=0

x2+y2+z2+2ux+2vy+2wz+d=0

AP (SIEFOR (T S PR &=

3 (Sem-1/CBCS) MAT HG/RC/G 20
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(vi) Write the condition, if
ax’ + 2hxy + by® = 0 represents a pair
of perpendicular lines.
ax? + 2hxy + by? =0 2, AR 2/T>IE
TSI AP 9 (@ [Fele 19 5% S
0|

(vii) Write the condition that the general
equation of the second degree

ax? + 2hxy + by? +2gx +2fy +¢c =0
may represent a pair of straight lines ?

Ao Irod Fi4Ke 1519

ax2+2hxy+by2-|;29x+2j"y+c=0 "
(@R AFAEA JETRE 590! et |

(viti) Define a conic.
<P GO <Rl |

(ix) Write the equation of the normal to the

parabola y2 =4ax at (amz, - Qam).

y2 — 4ax @ﬁ@@ﬂ (amg, —2am) ﬁ“ﬁ\_@ Al
ST AP0 o1 |

3 (Sem~-1/CBCS) MAT HG/RC/G 21 Contd.
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(x) For what values of a, the transformation
x=x'+2, y=ay' -3 is a translation ?

a3 TIFF AE@ x=x"+2, y=ay -3
FATIICO] A6l FNIGS ?

(x1) Define conjugate diameters of an ellipse.

TG GBI FoH R AR el |

(xi1) Find parametric equations of the line
passing through (4, 2) and parallel to

v =(—1, 5)-

(4, 2) K93 ta® @Rt o = (— 1, 5) I FEwE
SRISECI G RIS G CREICE

(xii1) Find the distance between the points
(1,-2,0) and (4,0,5).

(1,-2,0) = (4,0,5) & %fo1 iR vag [efa
34 |

(av) If @=i-3j+2k and G =i+ j, find the
magnitude of ¢ +p.
A 1=i-3j+2k ¥ T =i+ ], COCF
a+0 I oAl [efa Tt |

3 (Sem-1/CBCS) MAT HG/RC/G 22
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(xv) Define dot product of two vectors.
vol (S S s=e) ket |

(xvi) Find the unit vector that has the same
direction as u=i-2j+2k.

i=i-2j+2k I e ass (o3g Fda 11|
(xvii)What is the value of i.(ix j) ?
i.(ixj) 99 fee

(xviii) Find the point on the conic

8

7 =3 -2 cosf whose radius vector is

4.
Srica
?=3-J§c059 (1559 ATS A B B
efa =1 T I (oI 4|

2. Answer any five questions : 2x5=10

e #iistr a1 el W s

(a¢) Find the equation of the line
3x+4y-10=0 when the origin 1is
transferred to the point (2,1).

TS (2,1) Reeat Zrees e
3x+4y—10 =0 TGN & HoE 29
ez SR (@I eite Rt <27 |

3 (Sem-1/CBCS) MATHG/RC/G 23 Contd.
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(b)

(c)

(d)

If the two pair of lines
x? -2pxy-y* =0 and
x? —-2gxy —y? =0 be such that each

pair bisects the angle between the
other pair, prove that pg+1=0.

‘qﬁ x2—-2pxy—y2=0 m

x2 —2gxy —y? = 0 FETHIA G
AfOIES HAERS NoE (FlF ANRAGF
2, A4 TN @ pg+1=0

Find the angle between the vector
i=3i-4j+12k and o =-4i-3k.
i=3i—-4j+12k ©% §=-4i-3k (O3
VoI WeE (e el 7= |

Find the vertex and focus of the

parabola 4y? —20x-8y+39=0.

4y2 —20x -8y + 39 = 0 SEAFEOR AHRH
& Fife Tfered |

3 (Sem-1/CBCS) MAT HG/RC/G 24
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(e) Find the centre of the ellipse
2x2+3y2—4x+5y+4=0

2x% +3y® —4x+5y +4 =0 GITAOR K
fefa = |

(f) Define pole and polar of a conic.
G5! #ARE GARY SN AR FAe3 =70 |

(g) Prove that the equation

2x% —5xy +3y°-2x+3y =0
represents two lines and find their
point of intersection.

a4 ¥ T, 2x2 - 5xy +3y? -2x+3y =0
iﬁmwﬁmmw%m@ﬁ“ﬁ
B fRefm =41 |

(h) Find the angle between the lines
represented by the equation

ax? + 2hxy + by® +2gx +2fy +c =0

ax2+2h.xy+by2+2gx+2jy+c=0
R ot 91 eI O WG (I
fAdfm =11

3 (Sem-1/CBCS) MATHG/RC/G 25 Contd.



BIKALI COLLEGE LIBRARY

(i) Find the joint equation of the
straight lines which bisect the angles
between the two lines given by

3x%+6xy—-y2=0.

3x2 +6xy—y? =0 RIS JLIS! (Pl
TNRNST Toiad (Y FAABIC0! [efa =1

() Find the direction cosines of the
vector u=2i+3j+4k.

ii=2i+3j+4k (53] faiics fefa =i |
3. Answer any four questions : 5x4=20
Rizpica 51fab) esiq Tes 3 ¢

(a) Transform the equation -

2

x? + 2xy tan 2a - y? = a® sec 2a to

rectangular axes inclined at angle «
to the old rectangular axes.

x? + 2xy tan 2&:—y2 = a? sec 2a

ST F97 BICOD 1A STEACATTE ioliE
T TS Fod AL SFA A FIS o
CPl9 P
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(b) Find the equation of the pair of tangents

from a given point (x;, y,) to the ellipse

2 2
s
as@b
x2 y2
GIn MO e ERA (x;, yp) ¥ = ?'4"19—2:1

TG Ol “aRE Tee ey 54 |

(c) Show that the product of the
perpendiculars from any point

(x;, y;) on the lines given by
ax? + 2hxy + by? =0 is
axf + 2hx Yy, + byl2

\/(a — b)2 +4h?

4ea @ ax? + 2hxy + by? = 0 TN
ORI (@F ToiEE 8o[e Rl [
(x1, 1) S “FI Gl 77 7ol ﬁ‘TW{
a.x12 + 2hx,y; +by12

\/(cl—b)2+4h2

3 (Sem-1/CBCS) MAT HG/RC/G 27 Contd.
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(d) Find the equation of the tangent at
(x;, 1) on the conic

ax2+2hxy+by2+29x+2jy+c=0
ax2+2hxy+by2+29x+2fy+c:0
IR (x, yl) e ~AFq AR e

<9 |
(e) Find the centre of the conic

ax?® +2hxy + by® +2gx +2fy +c=0.
Hence show that parabola is a non-
central conic.

ax2+2hxy+by2+zgx+2f_y+c=0
NI (™ W | WR AR[ (e (@3,
H{Hge GBI (BT *NFA |

(f) Find a vector that is orthogonal to both
of the vectors ©u=2i-j+3k and

5=—7l‘+2j'ﬂ”k.
i=2i—j+3k S® §=-7i+2j—k (O
7yt TouE ¥ @[ (9% @b Refw w11

(g) Find the equation of the directrix of .

el
the conic —=1+ecosé .
r

[
%5 1+ecosd <IAWR i Fefx 21|
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(h) Find the asymptotes of the hyperbola
xy+ax+by=0. |

xy +ax +by =0 R ST (FAET
fefa <= |

4. Answer any four questions: 10x4=40

i 5t eMie Tel ra ¢

() (a) Show that g, (BXE) is numerically

equal to the volume of the
parallelopiped of which the three

—_—

concurrent edges are g, b, ¢ - S

(8T @ G (bxc)9q G b T & T
Bl e 2 DT o= 41 (B1A=TER
SIEe & |

(b) Find the equation of the line in
3-space that passes through the
points (2,3,4) and (0,-1,2). RO

(2,3,4) S (0,—1,2) 91 MEE@ @[
[ T [Aefg =41 |
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(i) (a) Find the area of the triangle
that is determined by the points

P(5,-21), Q(2,4,2) and
Q(8,4,5)- 5

P(5,-2,1), 0(2,4,2) 9=
Q (3, 4,5) R Foed ==t fageoi=
Fifer Wefa w41

(b) Find the vector and scalar
projections of u =2i+3j + Sk onto
v=2i-2j-k. S

7=20-2j—k (O%q SO
7 =2i+3j+5k I AW == S
el et 34|

(i) (a) Find the equation of the
bisectors of the angles between
the pair of lines given by

ax2+2h_xy+by2=0-

ax? + 2hxy + by? = 0 TR SR
@A YOIeE VTR (I AARASFI
AR el i |
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(b) Find the equation of the polar of
P (x;, y,) with respect to the conic
ax® +2hxy + by? +2gx +2fy +c =0

3 .
ax? + 2hxy + by? +2gx+2fy+c=0
*IIRFR ACATF P (x,, yy) I &N I7TN96
fAofm s

(iv) (a) Find 2 such that the equation

12x? -10xy +2y* +11x -5y + A =0
may represent a pair of straight
lines. S

12x%2 —10xy +2y% +11x-5y+ A1 =0 9
TSI AR JEE 4 I T [Hefa = |

(b) Find the polar equation of a circle.
S

Gl &9 4] TN [ 41 |

3 (Sem-1/CBCS) MAT HG/RC/G 31
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(v) (a) Find the condition that the line
y=mx+c 1is a tangent to the

parabola y? = 4ax - : 5
y=mx+c @ACE y? = 4ax AGFEH

~o$ (FAR o Hef = |

(b) Prove that the sum of the reciprocals
of two perpendicular focal chords
of a conic is constant. 5
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(vi) (a) Remove the xy term from the
equation 3x” +2xy +3y°-2=0
by rotating the axes. S

SrFENE Y912 3x2 +2xy +3y> -2=0
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(b) Find the equation of the pair of
tangents from a given (x,, y,) point
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to the ell —+===1, 5
o the ellipse —5+- 5 |
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(vit) (a) 1f the equation
ax? +2hxy+by2 +2gx+2fy+c=0

represents a pair of parallel
straight lines, show that

h_g
BL b : S

Q
h
ax? +2hxy + by? +2gx+2fy +c =0
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(b) If l and ' are the lengths of the

two segments of a focal chord,

1Ll
prove that 7 it T o where (a, O)

is the focus of the conic. 5
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(viii) (@) Show that the lengths of the
semi-axes of the conic

d
ax2+'2h_xy+by2=d CR e
d_
and = S

ax? + 2hxy + by* =d I o
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(b) Find the condition that the line
Ix+my =n touches the ellipse

2k 30
x_2.+y_=1 =
as b
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(x) (a) If e, and e, be the eccentricities
of a hyperbola and its conjugate,

i. + -1_ — 1
show that 812 eg : 5
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(b) I (at?, 2at,) and (at2, 2at,) are
the two end points of a focal chord

of the parabola y? =4ax, prove

y? = dax EIE eI S GelT
7R 991 9 90 TS (at?, 2at, ) W
(atg, 2at2) 20, AWM [ tyt, =11

(x) (a) Prove that the eccentric angles of
the extremities of two conjugate
semi-diameters of an ellipse differ
by a right angle. S
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(b) If the polars of (x;, y;) and (x,, y,)

e
w.r. to ———>5=1 are at right,

72 2 g
angles, then show that
bixix, +a‘yy, =0. S
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