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1.

Answer any ten questions : 1x10=10

- RicwicTt 725t 2R e a2
(@) Find the value of sin1680°.
sin 1680° I Wi TEGAN |
(b)‘ Write the ran'ge of the function

flx)= 24—

x+4

f(x) 2+ WWMI

244

(c) Write the equation Which shifted the

graph of the equatlon x? +y? =49 into
* 3 units down and 2 un1ts left.

x +y2 49W«W3mwﬁa

R 2 mmwwwﬁ«m
Teda

(d) Find (W R 348 cosx+ cos"l(— x) |

vsAinB.
0 .

" () Find (W Refa )3 lim
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(9

()

%)

0)

Is f(x)=sinx one-one on the interval
[0, 2] ? o

F(x)= sinx T [0, 7:] SHITO atast?ﬁ | V'
[ ’ | -
15 .the func'tioq ~f(x)=\/4—x2

continuous over its domain [-2,2] ?

 [2,2] wifwrTas T 'f(x')=~/4—x'4’

Giio A ?

What is the nth derivative of g2 ?
pax T 'O SRS 79? |

: State whether the statement is true or

false :

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

WWW g fordi 3 T y—|x|
(- 0, 0) = (0, ) SIS SR |

Write the Maclaurin series for e¢*.

o 1 RN Tt ot
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(k) If }j_f(}z f(¥)=3 | then find the value of _1

L

(m)

lim W

. X=>a

~—~

Tf chi_r)rz.lf(x)=3 a6

’lcim; 31/6'+f(x) I I [efy 31|

Find the value of sin (arc sin %J .

‘ sin(arc sin—= ) qmﬁcﬁwl

State whgther the statement is true

or false :

The function f (x)= cosx is
increasing in- the interval o, ).
CEn| %FWCT"T M @ iy Tt s

Wf(x) cosx, [0 ] RS I
_
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)

(o)

).

State the Leibnitz theorem.

ATRAGE TRl it

Find the averagé rate of ’changev of -
y=x2+1 w. r. t. x over the interval

[3, 5].

x AT [3, S]Wy X% +1 37T

msm%%@an 3

Sketch the graph of _'y"'=| x| shifted -
2 units to the right and 1 unit down.

2 T FITIE WS 1 G aite] ZAeT

T, y=| x| FEOR @R S A

@

State whether the statement is true
or false:

"An equat10n of a curve of degree n

has at most n asymptotes.

Wﬁ%ﬁtmmﬁrﬂmo ~
Bl n qEY I&F TR FWfeF n -
S| SR
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) State Whether the statement is true o

or false:
The slope of the tangent line to the
curve y=x2+4x+7 at x=1 1s 6.

'W%ﬁﬁcﬁtm 7 ) ot 8

x=1 F® y- x+4x+7m°°vf*ﬁm

313‘1'31 6l

2. Answer any ﬁve questions T  2x5=10 -

Rt =fisbr e %w s
(a) Evaluate (I ﬁ‘ﬁ W)

eSlnx _ 1

x—>0 x

X3 1
(b) Show that f(x)—T and g(x) (ax)*
© are inverses of one another.

rE f(x)—~ 1 g(x) (4x) 5t
AR ReiSts |
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(c)

Sketch the graph of the function: -

f(x)=¥x and ﬁnd its domain and
range. -

" fx)= Q/‘w«mmacmwmim

(d)

(e)

mmwﬁmwmu.

SE)-5_; .
=1, then find
If ffiﬁ x-2 en

tim f(x).

o lim ic: )25_1 cors lim, 1) =

x4 X-—
- R =11

If (3M) f x? +y? + 2%, then prove that
(Cots e W @)

6f of | f
Yo ay 2f
Prove that (W W Q@)

b4

" arcsinx+arc cosx =—,

2

3 (Sem-1/CBCS) MATHG/RC/G 7 -Contd.
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(g) Find the déﬂvatiye of tan x w.r.t. siri x.
. sinx FHATF tan x I T S|

i the function @)= 5" %
‘(h) If the function e, x>1

. continuous éverywheré, then find the
“valueof k. =~ :

Aisg

7_ o 5’x—.l, x<1
qﬁf(x)_{kx:; x>1

-' WWW@, kamﬁ«fawu ,

i) U y=ersn ", prove that
(1 xz)y2 xy, -a’y = 0
Ay = et x, (T TN T (T

(1"‘ )yz‘xy1-a y=0

0 Show that lim -
x—0 X~ +y2
Y0

does not exists.

3. Answer any four questidnsc,' - 5%4=20

Rt ot e Tes fam ¢

g o
(a) Find Eyc- if 32 - X2 +sinxy

Zz %ﬁ@mﬂﬁ y = x2 +smxy

(b). Show that the point (2 4) 11es on the -

curve x° +y ~9xy =0. Also find the

tangent and normal to the curve at
(2 4. C 1+(2+2)=5

Cﬁﬂ\??nc?l(24)ﬁ"{6'ﬁx+y -9xy=0
g esEe iRl S (2,4) Rge e
mwwwﬁ%ﬁw.

(c) Show that the afea of the triangle ABC -

1, .
is Ebc_szn,A, |
(edl @ ABC frgem et - be sin A

(d) Evaluate using L’Hospital’s rule :

a7 TobreE A et FR T Fefw w8
im [ L ——L .
-0\ x2 sin’x

3 (Sem-l/cscs_j MATHG/RC/G 9 : Contd.




(e) Find the maximum and minimum value |
of the function. - 2%+2%=5

y=x>-2x>+x+6

T oy=x-2x2 +x+6 wﬁ%maﬁﬁj

N Bferedr

iR Apply e-§ definition to shoﬁv that the |

| ir iti f-dgi t(ll)if»'~
(h) Usllng definition fin ox at (1, ) v

1 =
x? +y?

u=

@ e < (1,1) RS o 3 SRR

following function is continuous at x=0: To U= X2+ y2
. A
X sm— x# 0 . .
f (x ) [ Answer- any SJour questions 10x4=40
0 ,x=0. fcaet S5 e Tes fam ¢
£-6 & A IR Cﬁ‘{@iﬂ (.?I AU Wﬂtﬁ : (a) (i) State and prove Rolle’s theorem.
x=0 e wfifoeg | | . | S
TR TR OfE TR e =)

f(x) _ {x sin%, x# 0 ‘

(i) If u is a homogeneous function of
- x and y of degree n, show that

0 ;xX=0 82u » 82u a8u
20 U + =nn-1Yu
| g+ 2y o ¥ o7 (n-1)
| B | . . 5
(g) If (ﬂ'ﬁ y=21_ X sin x , . .
. ) iz Id<1, show that u Bl NS x S y I W Fo T,
(s @) ' | sl @&
0 (- x )y2 3 o2 Pu . Fu
XY1-y=0 2 oty = 1
(i) (1 ?) > Yooy Y -t
—-Xx yn+2—(2n+3)xyn+l_(n+1)2y"_0 .
3+2=5 3 (Sem-1/CBCS) MATHG/RC/G 11 . Contd.
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@) If

| o .
(b) 1f z=log tan( ) the : - 2.2
i n veri K
L | ~ v | o) (6u)+00)
i Oz _ 2 , O : (x,y)=(0,0)
o - 0y dyox | | . ' T |
w\ oo ' l ) . . o : show that fxy (O:O)': fyx (O’O) v S .

(oT% Aoyl 2t 74 |

_ Tfﬁzlo an | . ‘ o
o (e} Lo B, &yﬂ@@

Pz 9%, 3 B i f(x,y)— x*+y

w’t@ m\fm @ foy (00)= fi (00)

i o © 6 If u=yg ~1vvy} 1 x B : ' ;
LI sin (})*’ytan 1 (;), ' (@ () State Euler’s theorem on
. ' ' L .- homogeneous function and verify

ou . 6. o : v . o o x® -yl
x.ﬁ+ y T;;_ at (1,1) 5 | S it for the funcﬁoQ ,u.— PEIPEE
I J:xsi’n_‘l(y) S (5] o S TR T TASITIR TR Frat
, = |+ ytan )
| | x \Y 1% TN OS] u TR AT =
AT 6u ! : x 2 -y3)
o ‘ (ll)ﬁwx‘ny""‘ ' 'ﬂ’@u=—ia—%‘)
1 - . dx oy x"+y .
Ry,
\
| 3(Sem-1/CBCS)MATHG/RC/G 13 Contd.
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(ii). If f(h)=f(0)+hf’(0)+.hEzf”(0h);

0<t9<1 find @ when h= 7and

f(x)—s'

T F)= £0)+ hr(0)+ "Ef (6r) |

0 |
<O<1, °F ¢ 33 Ry 1 TS

h=.7 % f(x): IL
+x

qm[

X I Xo® opg Wﬁmﬂa’ﬁ cosx@%ﬂf"‘ﬁﬁ
L

theOre agrange S mean valueé

fun
CthI'l f( ) logx in [1 e]

2+3=5

i
maqf“w%mﬁwmm

[Le] o f(x) = log x: FIE
W‘? <B4

14

+x . _ 5

nd verify it for the

(u) Evaluate (T Rl Fa) ¢ 2%+2%=5
. log tan x
oI

G tim e* —e* —2log(l + x)
x—0 . xsinx

(@ 1f y=cos(msin x)-,‘ prove that |
w.), = | (1-2P -m2 }{(n=aF -m?}...04" -m?)? - m?)(-m?)
&t y=cos (m_ sin™! x), (STT o9 = @,

(U)o = {(n-2P -m?}{(a - 4F -m?}...L7 -m) @2 —m?)(-m2)

(h) () Let f(x)=(x'—a)cos(xi"1) for.

x#a andlet f(a)=0. Show that .

. fis continuous at x = a but not '
derivable at that. - 5.

| x#a O @ f(a)=0 | (YSI &
fTE x = aﬁ"‘i@@lﬁﬁ@;mw
| |

3 (Sem-1/CBCS) MAT HG/RC/G 15



: sinx SO IR (1 o
i . - t
i) Let f(x) +cosx, ifx#0 . ) Mu= f(x)’ show tha
2 S, ifx=0 ' " '
. . ou + ?E_= h 3
Show that f (x) is continuous at | - Xty oy
sinx o y ‘ L
@ 25 f(x) — tcosx, “if x20 ARmu=fT , (SN &
2 -
C“’i‘*@”“f(’f)"'?ﬁx Oﬁwwﬁfszm 1 *ax Yoy
o 3\ 4 Show that the function
@ @ If u=tan‘1'-x FY-y 0 O
| : x-y |’ prove that ' : ‘
' ' g2 2 v
Yox Yoy T2 Hemce B A x~y".2'+y2 if x=0,5=0
deduce that - I . . 0 x= y <
5 0% &2 Y ‘ ontinuous at (0,0)
il axu+2xy6xal; +2 0 Zy2 = Qeos2u~1)sin2u is ¢
3 3 . . . . 2
I u=tant| XY T | . oy Y 1fx2+y 20
‘ X-y ) R ' f(X,y)= T x +y2
ou |. o - ifx=0,y=0
HNWA x—+y—=gj : - '
o yay sin 2u | 37 (0,0) Rrps i |
R A F]A (¥ :
20%u 2
* Ex—2+2xy xal;*yzaa?—(?cos2u 1)sin2u

3 (Sem-1/CBCS) MAT HG/RC/G - 16
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.' (ii) Using Lagrange’s- mean value
theorem in [q, b]. Prove that.
beg
- 1+p2

(tan™ b-tanq ¢ b-a
l+a

- CPIRER R stottest et IR
[, b] TS, A 4
b-a-
m“an-lb—tan"-la( b-a

1+a?’
% b AN 177 31| :

3 (Sem-1/CBCS) MATHG/RC/G 18

5 for

poSitiVé Values Of a, b, ' 5

OPTIiON-B
Paper : MAT-HG-1026

(Honoufg Generic) -
( Analyﬁcél éeometry )
Full Mdrks : 80
Time : Three hours

The figures in thé margin indicaté
full marks for the questions.

1. Aﬁswef ar.iy ten questions : 1x10=10
RicereeTl webt e Tet e
’ (i) What is the locus represented by the
equation ax? + 2h5cy+ by2 =0 ? |

ax? +2hxy +by® =0 ANIIAGIE
LI I ?

3 (Sem-1/CBCS) MATHG/RC/G 19




(i)

If the lines y=mx and y=m'x are

conjugate diameters of the ellipse

2 2

?"';2- 1, then ‘write down the value

.-Ofrnrn

qﬁx

2
rais .‘lﬁﬂ“’ﬁmy mx i

y=mx Wﬁ“"ﬂw?& S mm' I

W B

i)

()

(v)

Wrrte down the parametric form of the
equation of the circle x2 y?=a?.

X2 +y?=a? mﬁﬁmw«r
fevt |

What is the general equation of a plane'

~ parallel to x-axis ?

ARG mm«"i'ﬂﬂwwﬁﬁaﬁq'

e

Write down |
th the ceéntre and radius of

e sphere given by the equation

: x +y” +Z +2ux+2"y+2wz+d 0

3 (Sem-1/CBCS) MATHG/RC/G 20

(i)

. (vii)

Wnte the cond1t10n, if

ax +2hxy+by =0 represents a pa1r
.of perpendlcular lines. '

ax? +2hxy+by —Oimﬁ"w

TSI AP I mﬁaﬁﬂquw .
|

Write the condltlon that the general
equatlon .of the second degree

ax +2hxy.+by +2gx+2jy+c 0

. may represent a pair of straight lines ?

ROW qreq R AN

ax +2hxy+by +2gx+2fy+c= 0 @&
mwwﬁmﬁm .

(viii) Define a conic.

(ix)

=g O e frt|
Write the .equation of the normal to the

parabola y? =4ax at ‘(am2, - 2am).

| 3(Sem-1/CBCS) MATHG/RC/G 21

y? =4ax CITEI (am2, -;2am) e ol
wfSera TEAG! | | |

. Contd.



'{xzu) Find the distance

(x) For what values of q, the transformation

X=x'+2, y=ay'-3 is a‘translation? :

a3 R IR AR - x'+2, y=ay'-3
FAREO! B! QiveRe

(xi) Define conjugate diameters of anA ellipse.

| Toge <R TRYN JPR et i |

-(di) Find parametric ‘equations of the line

passmg through (4,2) and parallel to
vs= (—1 5)

(4, 2) R 0w @it = (- 1, 5) qomarer
WWW%%‘@WI

betw t
(1,-2,0) and 4,0.5). een the points

Eall

(xiv) If U=i-3j+2k anq v—i+j' find the
magnitude of U+i. ’ |
W id=i-3j40k R U=i+j, CoCS
Q+D I AT Refiy 2o ’

3 (Sem-1/CBCS) MATHG/RC/G 22

(1,-2,0) %1% (4,0, 5) R fb= e vy T

. (xv) Define dot préduct of two vectors.

WO (T S SR e
(xvi) Find the unit vector that has the same
direction as ti=i-2j+2k. ‘
G=i-2j+2k I e @3 (S8 AT =1
(xvii)What is the value of i.(ixj)?

i.(ixJj) Q‘SIF{ Be
(-xviii) Find . the point on the conic. |
8

== 3-4/2 cos@ whose radius vector is

4,

o :

;=3—J§co._sl9 LIEGEE GWWW&‘E‘T
e st 70 NE (3T 41

Answer any five questions : 2x5=10

eIzt =l e Te fra 8

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

TRTE (2,1) Rtet 2ies IR
3x+4y-10 =0 ANIIIOR B Toig =7

3 (Sem-1/CBCS) MAT HG/RC/G 23 : Contd.



(b)

’ ﬂﬁx -

(c)

If the two pair of lines

.x ~2pxy-y? - =0 and

x* -2 '.
o quy Y? =0 be such that each
Isects the angle between the

other palr prove that pg+1= ()

2pxy-y? =0 W%

x? ~2qxy - y? ‘OWW

Find
the angle between the vector

U= 31~4J+12k and v——4l—3k

(@)

- O A Shver

8 (Sem~1/CBCS) MAT Ho/Re/ g

‘u 31—4J+12k . o 4i -3k (O3

@R’“quﬁchwl.

Find
the vertex and focus of the

Parab
ola 4y ‘20x‘8y+39 -0

0 SR MRT

4Y” -20x - -8y +39=

24

@)

" )

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

'Flnd the centre of ‘the elhpse

2x® +3y% - 4x+5y+4 =0

ﬁcﬁrW| -

Define . pole and polar of a conic. -

' Prove that the equatlon

2x? - 5xy + 3y” ~2x+3Y = 0
represents two lines and find the1r
point of 1ntersect10n

o @, 2 -5xy+3y -2x+3y=0

amﬁwﬁ«mmmﬁ@@ﬁﬁ
g A 01 .

Find the angle between the lines
represented by the equation

ax2+2hxy+by2+2gx+2jy+c=0

ax®+2hxy +by? +2gx +2fy +c=0 ‘
ﬂﬁwqmﬂqummwmw
= |

Contd.




0)

'(12 lsi‘ti?:ig;hte liioint €quation of the
nes which bi
o 1sect
een the two lines givent};)(e}' aneies

3 2
X" +6xy-y*=0.

xy_ = ’
Y* =0 @R NGRSt @R

T T sl i

Find the . o

: directio X -
- nl cosin

vector U=2{+3j4+4k es of the

Tr . '
JCzansform the equation
o +'2xy tan Qa_yg 2

! sec 2a 10
Inclined at angle &
gular axes.

5x4=20. |

(b) Find the equation of the pair of tangents
- from a given point (x, ;) to the ellipse

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

(x,, y;) on the lines given by
ax? +2h.7cy‘+by2 =0 is
ax? + 2hxy t by
\/(Z _pp +4h?
2, ohxy +by® =0 prico g
%mﬁﬁIGMYTﬁﬁaeﬂ$5ﬁwﬂFﬁﬁﬁi .
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(d)

Find the equation -of the tangent at
(%1, 1) on the conic

ax? +2hxy+by +29x +2fy +c = 0

- ax? + 2hxy + by? +29x+2fy+c=0

"""W (xl, Y) ﬁﬂi@ =S A ﬁ«fzr |

IR T

(e)

3 (Sem-

(9)

Find. the centre of the ‘conic -’

central conic.
ax? +2hay +By? 4 o
“ﬁW % [y T =t

gx+2jy+c 0

v—-7z+2J -k.
U= 21—]+3kmv~§7l+21 K ngza
mm@@aﬁﬁcﬁ@l

L/CBCS) MAT Ho/Re /g 28

4. Answer any four ¢

liﬂﬁ*ﬁtm‘{eﬁ @,

(h) Fmd the asymptotes of

gt iR e 5

() {a) Show that C':l,l(:xgzalume
1 to th
arallelopiped of Which

e @b,¢-
 concurrent €dges. i
c

| tio
d the equé
(b) F1n

aRe/G 29 |
3 (Sem-1/CBCS) MAT HG/RC/ -

the hyperbola

is numerically

of the hne n
1’sles through the



@ (o)

t}izfci iih:l area of the trian le
i S determined by the gpbi t

—— - n
ASS) 2:1)’ Q(z, 4,2) and )
Q(3,4,5).

P(5, - )
(5,~2,1), Q(2,4,2) um

006,45) Ry ity 7o g

@ﬁﬁ?ﬁmétr

()

(i) (@)

ax2+2
| oy +by? 2

e naiv €
PAIr of lingg gy petween
. y ‘

3 (Sem-1/CBes)
MAT Ho/Re
G 30

-

Ak

(®)

(v) (a)

(v

3 (Sem-1/CBCs) MAT HG/RC/G

‘Find the equa

tion of the polar of

P (x,, ;) with respect t0 the coni¢

ax? + 2hxy + by + 2gx + 2]y £ =0

ax? +2hxy+'by"’ +ogr+2fy+c=0

i TACE P (5, %) T e

e F101

Find 2 such that the equation
10xy +2Y° +11x-5y+4=0
f straight

-5
04

12x? -
may represeit @ pair 0
lines. '
19x? —10xy +2Y” +11x-5y+4=

o 5 T A

quation of a circle-

Find the polar € 5

| Wﬁﬂﬁﬁqﬁcﬁﬂl |

31




_ . : , . o ) uation
. (v (a) Find. the condition that the line : (vii) '(a) : .If the.¢q
- Y=mx+c is g tangent to the : ax® +2hxy +by
parabola y? = 4ax. . 5 ’ represents a P
, " ines,
Y=mx+c @ReE Y? = 4ax WRT - straight line
E R 56 Ry 7wy ~ a_h_9
(b) . Prove that the sum of the reciprocals | ’ hob S
gtf' two Perpendicular focal chords IR
& conic is constant, - 5 2 ohxy + by
amqwmm*nmww@a a; +'hx;ﬁwiﬂ
‘ 9 g &.E'EWQ W Wl 44
vi) (@) R o _a,
Vi) (a) em‘oxfe the XYy term from the el @ T,
b | XYy+3y“-2=0 .
— . () If lan - of
5 TR 352 t2xy+3y®-2=0 two segments © 0
(b)" o XY oW WA 1 thatl 1_1 where (@
Find L. rove [ ‘
tahger:?e €quation of the pair of | , p , of the conic
to the ellipge x\2+ y? ’ Al Ao At
. o ) b\2=1. 5 ' a
: gl A7 T
&‘lﬁ ﬁ:i 2 2 R ﬁ‘“
Ces, yy) smr 25, ¥ 21 ]
- | 2 *FS
'“*Nﬁﬁﬁawct e 1| |
3 (Sem-~1/CBCS) MAT /Ry g 32 - ‘ | . 3(em-1/cRes) MATHG/RE/C




( vul) (a)

. ShOW that . . . e
. semi-axes ot?ihlength_s of the ) (@ I e and e, be the .ecgentf'lclﬁfs
. € conic _ of a hyperbola and its gon]uga €, ,'
2 : : -
ax” +2hxy +by? = 4 are d tht-l-z- —%=1. 5 -
Ad Ja+h show that 2 e
TR e s e 5 &
: A 1
| hy +by? = g Him o | e, e, o 7 A P e?
o o S a - | -
N E R
. g _ . t an 22 .
o et o & g—l ((f;r, e2rclld1 )points of focal chord
) e two
, rov
) Find the s of the parabold ¥ = 4ax> P 5
be+my = ncoltldltlon that the line that tita =-1. |
- ftouches th ~ .

2 e ellipse o GOFR
%+~£=1 y2 _ 4ax wfgged ﬂlféﬁ'i‘-‘ - |
v S @Wﬁﬁ@ﬁm@ (at?rz‘“), |

t t, = -1 i
b (at%, 2at2) 2 - :mgles of
+ - ) 5
e e L2+ y~2 - (x) (a) Prove that the ec‘;ertﬁc onjugate
TR o @ b the extremiti® & cplipse differ
R 565 Sferedi | serni-diameter® 0 .. 5
\ by a right a78° ——
T

ot 4 ﬁﬁﬁwm«m@

I |

a7 |

3 (Sem-1/CBCS) MATHG/RC/G 3 |
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- (b) Ifthe polars of (x;, y,) and (x,, Y,)
2 2 '
X* Y1 e
w.r. t Z 2 are at right;
.angles, then . show  that
b*xx, +atyy, =0. 5
2 2 ' :
x“ Yy _ '
7'55-1 S AT (%1, Y1)
o (xy, yp) FFGR &R G oI
SR ZE S

b4x1)C2 + a4yiy2 =0
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