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1.

~(d) State whether the
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Answer the following questiens :

1x10=10

(@) Write the ‘domain and t-ange of the
function f(x): cos_lx; '

é’g) cos” XWWWWWW
e

(b) Fmd the value of the functlon sm"’ 3z Lt
) 8 °

- Fe Sln?a:m%ﬁi\gg“

() Find the value of lim (1+2x)%52,
. o . : “x—'>0

lzm(1+2x) x quml

false - Statement is true or
. ‘ ' “- . ‘ . 2
The function f(x);{x 5> X<0
. ' 1-x ) x>()

s continuous at x- g

2

oo B! A1 o7 B ot ¢

2

- R

- ) JQ>0

 x=0 fqe kP
(¢) What is the nth derivative of e@*? ?
¥t 3 o R [

0. Expand e"™* in powers of x by us1ng
. Maclaurin’s mﬁmte series..

mﬁﬂ’auﬁﬂ mﬁzﬁwzﬁﬁ es"”‘
xawaﬂﬁml

.(g) If f (x)— (x 1) then on what 1nterval
the functlon f is decreasing ?

aﬁf(x)_x(x 1) =, mfwm i
. SRS ZPH R? :

(h) State whether the 'statement is true or
' false :

“Every dlfferentlable functlon is
continuous.”

oo 0! T o fr o
“SlroRs SR T S 7
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. Answer the following questlons

wmm%mﬁm

' (a)l

Given 'a' function U that satisfies -

2 2 ‘
1—T<U(x)<1+—- for all x#0, ﬁnd

lim U (x).

- x=0’

e Um«mﬁmmm |

2 2 _
1'—T<U(x)<l+? TI’E ’HS'CFH x;&O 1.
- cot® th(x ) Sdat
)

State whether the statement is true or
“false :

The slope of the tangent line to the

curve y= x? +4x+7 at x=1 1s6

W%%c%‘mﬁ (7 Ty fevar e

x=1%ys= x2 +4x+7mwﬁmm=m6n
2x5=10

Evaluate cos(arc’ eos( —gn

eds[afc ces[; iz—s-D 3 i Wﬁll .
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(b)

(©

" (d)

+cosx if x¢0
if x= 0

sinx
Let f (x)

2
Show that f(x) is continuous at x=0: |

P f(x) Smx+cosx ?lﬁ x#0
" 2 i Im x=0

éa @ f(x), x=0 RS IRbo=

If y=. sin™* x, prove that

(- x2) g, - xy; =0

A y=sinx, T @

- %%)yo -3 =0

It'. u= x2y + y2z + z2x then find the
du ou ou

. value of —+—+—

ox oY oz’

o u=x2y+yzz+zzx, N’C@

6u au au

amﬁ@W|
_6x ay
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v(e) Evaluate (W5 R s91) ¢

im isz_nx__l
x~0 log (1 +x)

3. Answer any four questions :

(a) I'f_y'= (xQ ;1)", prove that

, | A .
(x .—1‘)yn+2 +2XYn 4 —n(n+1)yn =0.

Hence deduce .that if P = d" (x2 —l)n |
n dxn 4

- then' %{(.l—xz)%}+n(n+‘l)Pn_=0
, - ‘ - 3+2=5
’Jﬂ‘ y=(x -1)°, e w4 @

\ .
( l)yn+2 +2xyn+1 n(n+1) =0
TR 2 NS T @, R |

Pn'=:xnn (x2—1)n, (-_\’W.'@

oo nrnn -

dx
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5x4=20

|

(b) State Rolle’s theorem and verify it. for
% in

the function f(x)=x(x+3)e
- 2+3=5 °

[-3,0]
é’m%ﬂm%@ﬁmWwa
awa [~3,0] ASIAAS ﬂ@*ﬁ U TS
f(jc)=x(x+:~3)e_’72 | |
(c) Evaluate, using L Hospitél’s rule : _
g 2rem S e IR W fefe 71 8

, 1 |
fim (rX)ize 5
x=>0 - X : ) -

ou
(d) Using definition ﬁnd = |

if u=log (x +y ) -9
" ofy u;_zog (x2 +‘y2.);_c‘\'>‘6<'§ 5@ o IR

% T AN T

(e) If u:log(x3+y3+zs._3xyz), 'show
" u ou ou . 3 s

‘ —t—t—=
that ox 0y Oz X+Yy+2z
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ou ou ou_ 3
ox dy 0z x+y+z

1 .
-absmC .
) | . 5

m@mmwc%wmﬁ %absinC

(a) Find the value of- 6 in the mean value
theorém

' f(x+_h)—f(x),+hf'(x+9h),o<9<1
'. for the function f(x):"l. 3

5
TN Toloitore

f(x+h)= f(x)+hf' (x+ 9h),-0<'é,<1
0 I Tfeda T f(x):—%xs—-s—x2+2x
‘ VT3 2

(b) 1 “*‘z** +5, prove that

ou  du
x—+ —_ -
0x y8y+zaz 0 5
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‘lﬁa=log(x3+y3.+zé—3xyz), gt -

ijj Show that the area of trlangle ABC is

' 4. Answer e’i_iher [(@) and {b)] or [(c) and (d)] :.‘
(@) 5% (b)] @A [(c) R (d)] IR Teq 3 8

— X" -
3 2Jc +2x

(c)  Staté Euler’s theorem on hornogeneous
function and then verify for the function-

f(xy)= ﬂx———) . 144-5

x+y

‘ me«%ﬂmm%%ﬁmm
Tt ﬂGﬁ f TR AR A T Te

f(x,y) _d_)_c_—__)

x+y

(d) Prove that (214 W) 3

.1 2<tan x<x x>0 5
l+x

5. Prove that the double hmlt exist but repeated
hmlts do not exist for the funcuon

xsm1+ysmx (x,y)==(0 0)'

f(x,y)
o . _:-(x,y)=(0»0)
10
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' T - R i
mqw‘mmfam%iﬂ;ﬁs@mq@ o oR @, f(x)=.x2sin§ , x#0
At ¥ 727, e - | : 0" -, x=0
3 x= oﬁTWﬁmf(O)ﬁﬁWi
: x sin— +ysm— (x,y);ﬁ(o 0)
f (x,y ) x _ .- (¢ A triangle has sides a=3 units, b=4
0 , (x,y)=(0,0 0) _ units and angle C= 90° ‘Find the length
or/ &% - of the side ¢.. . 5
Find infinite series of log(1+x) for |x|<1 4- 451 Rge® a=3 9IF, b=4 T U
using Maclaurin’s theorem.. . 10 £C =90° | ¢ AT WG T Tfendm
Wﬁﬂq T IR w] log(1+x), - «|° (d) Evaluate any two of the following :
| x]<13 ool fiHt ficl <=1 | | : ‘ | 2x2=5
6. Answer either [(a) and (b)] or i(c) and (d)]; it woig I Fefd =08
(@) B (b)] &R [(c) B (d)] B TeT T 3 -
0y }Tﬁ asin"lx | i) - lim x4 _‘2
(a) ,If( )’y =e™™" * prove that (a4 ¥ | ' 0 % x?
@ — . -
) (1—x2 )y2~xy a?y = 0 oL ' ) lim 1+ x+sinx
) 1may="u " x50 3cosx
) _(1 x )y"+2 (2041) gy - (12 #a? ) = . l-cosx
2+3-—5 (iii) Um
, : x>0 xsinx
(b) “Show that, f(x)=x? sint , x#0 tan x sec2x
N ’ (iv) lim —————
0o , x=0 {- x—0 3x-
is dlfferentlable at x=0 and find [ (O) ,
3+2'5 3 (Sem-1/CBCS) MATHG/RC/G 11 Contd.
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= o ———————— w -
[ | ol
ﬁ | | | (i) stretches the graph of f vertically
i o (b)] or [(c) and (d)]: | o by a factor 3; h of f
i 7. Answer either [(@) and oro g L resses. the grap . |
,' [(@) @R (b)] &I [(c) T (d)] TR Teg 2 - () ;’lzrrﬁ’z%ntauy by a factor 2. .
| - Prove that (&9 W) s D '
{  (tanx) /2 _eya ~ 6 Flx)=x*
5“ chz% x. . | fAfa =t e % N——
; lx=al .. | - J‘WWCBH
(b) Shmy that, f(x)f[ x-a | x=a | o s B O 4 ST
Yo . ’ . 4 ol " . A. il
| sdsmiowarcea 40 @ TR I
(. : : |x-a| x#a S (i) f TR
b L e @, f(x)= x-a - . ke
I i 1, x=a | | W@m“ﬂ‘iﬁw‘?
{; | x = aﬁwﬂﬂﬁﬁal a () f@fswwa;ﬂ |
(c) Show that (cryel) ¢ '. |

d <log(1+x)<x for x>0 6
f! Tex o o
: (d) Consider the function |
/ | flx)=x*-4x3 6.

Find the function which ‘

() -shifts the graph of ftwo units up; |

i) shifts the grapp of f one unit o . | '
| the left; ' Rje 13 Contd.
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OPTION-B
Paper ;. MAT-HG-1026
. (Honours Generic)
(Analytical ‘Geometry )
Full Marks : 80.

“Time : Three hours o

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

I Answer either in Englzsh or in Assamese.

o Answer the following questions | 1x10=10
1 o R T o |

".T’ ) Under what condition

+2hxy+by =0 may represent a
pair of paralle] Straight line ?

&5 Ao qx? +2hxy+by
TR TGN Ferraa otd 32

L (i) Find the point on the conic
. . 8

h | _ ;=3—w/§cose '

- whose radiug rector is 4
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=3-+2cos@ m&wowwﬁﬂlkﬂﬁ |
ﬁcﬁwﬂmm&r@m

(iij) Define conjugate ‘diameters of an

‘ellipse. .
%ﬁq@aﬁm&"ﬂw""mﬁ““

(iv) Express the parabola v =4ax in
1 parametnc form.

y _ 4ax W@WWWW
- i -

(v) By what angle the axesare to be rotated
‘ to remove the xy-term from the

equation ax +2hxy+by =0°?

ax +2hxy+by =0 qimxy—"ﬁi@
?i’a?

(vz) Deﬁne cross product. of two_ vectors.
7ot (O3 F SRR T faat

(vu) Fmd the centre and radius of the
~sphere (x-1) +(y- 2P +(z-3¥ =16

(x-1F +(y-2Y +(2-3) =16
oAETBR mmmﬂﬁ‘ﬁw‘

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




. (viiy) F.ind t.he unit vector that has the sarﬁe : :
; _ldvlrectlon as 4=2i+ 2j-k. \ | ' mq-w Cﬂ
: Qx? +3xy—2y2_ +Tx-y+3=0 9 9@R
(ix) What is the value of i'x(. X | ofoR FTHOIR P T Tt T
- | (i+j+k) 2 , () Find the co-ordinates of the focs and
' the vertex of the parabola

@=2i+2j-k 3 ffe @ (o5 R o1 |

@k tme r
o ' y* -4y-2x-8=0:

' .fJ  Find parametri
T rametric equations of i ' : -
i of the lin T - e
ga_s *(‘*lr;g through (4, 2) and -parallel tg | y*-4y-2x-8=0 SRR (FE WA=
- ’5.)'_ - ' | Mg {f s I
; . 4,2) FRIER @ 5 (1 1 " (d) Show that if the polar of Pw.r. to an’
lI _ R ' o CTFHT b=(~1, 5) IRE | © - ellipse'passes through Q, then the polar
" , i ” NS ey <o | | . of O passes through P. ]
| 2. Answer the followin . . orad (1 Bt Torge Tetrs PR &
I 4 questions . 2X5=10 . ) : ) .
. O SR T o ¢ | mwoﬁﬁ@ﬁﬁm,oﬁwﬁn_f.mm '
(a) Find T ’ - pafAEl - |
~1nd. the angle between th . (e) Find the direction cosines of the vector
{ U=i-2j+2k and 5=_3i+6j:gztors EE  5=2i-4j+4k. ' -
| B 4 ) . '
o U=i-2j+2k o o] I O p=2i-4j+4k @EOR feiE Rfr =
i E @R % _ﬁ=‘3i+6j+2k, : o ‘ S v
(b ' . | (19 el 3= |- j 3. Answer the following questions : (any four)
b) Prove that the equation - ~ » 5x4=20
sy Squation o eI b it ¢ (Rt sify).
| POy~ 2% + 75 - | | o S
r | Iépresents a pair of berg y +3=0 : ‘ (a) By a suitable transformation remove
. S pendicular lines. . | " the term containing xy from the

equation 1 1% + 4xy + 14y2 =5.
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— =3 V7 T SR

9B MANTE FolT W

1% +4xy +14y% =5 TR 11 xy
W Reettel M1 |

(b) Find a yeptor that is orthogonél to both
of the’ vectors. i = (2,-1, 3) and
v=(-7,2-1). |

i=(2-13) W 5;(_7 2
) )_1) CE@Q
zﬁﬁwa‘z@mWaﬁﬁcfﬁWI

M (¢ The normal at the point (
meets the parabola again at the point

‘) | 2 ‘

')1?.] . (atz, 2at2). Prove that ty =t 2
.{ . ‘ 1 VR ¢
| » tl

i \at, atl) '3‘WWWWWTW‘
i1 (as2 2at,) R )
| (2, <aly ) RYe A =1 e a1 @

]

i ~ the form L=
F."form ;- l+ecosg,

3
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at12, 2at1) |

(d) Find. | '
. @he’ polar €quation of a conic in

- l L
ﬂﬂﬁ RIRGEE g"ﬁbm W‘:{ ‘;=17|‘6C089' -
oS e =

(e) Reduce the equation .
% +4xy+y2—2x-+2y+6=,o.
to standard form.

X axy+y’ —2x+2y+6=0
ARG S SR FoATST S

(). Find the equation of the bisectors of
the angles between the pair of lines °

given by ax’ +2hxy+by’ =0-
ax2+2h_xy+by2=0 WW‘T m S|
mmmﬂaﬁﬂﬁﬂ@@ﬂﬁ@‘fﬁ‘ﬁw'

following

.Anéwer either (a) or (b) from each of the
10x4=40

four equations : |
oFR BIfRE TR AfSCOIR (a) ST (b) IR T 3
4. (@) () Find the equation of the tangent
to the conic o
" 4x? +3xy+2y? -3x+5y+7=0
at the point (1,-2).

.(-1’—2) “'I\g
4x% + 3xy +2y° ~3x+5y+7 =0
4|
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(u) Show that a homogeneous' v
equation of second degree in x and .
Y represents a pair of straight lines.
passing through the origin. '
- ORSA @, x IRy T Fgrey o5t T
AP (RS SR @R 9@
AR JEWR2

(b) If by a transformatmn from oné set of

rectangular axes to another W1th the

same origin the expression
ax? +2hxy + by®
changes to ax +2hx'y’ + by'?, thén |

a+b=a +b and ab- h?=a'b <h2.

WWWWWWQﬁ*

ax® +2h.xy+by2 ‘ﬂﬁm
ax? + 2hx'y +by'2351"fﬁ?ﬁ%@?ﬂ
- (o8 (S @ .
q+b=a +b' 9% ab—h2 =.a'b'—h'2I

S. (a) () Find an e€quation cf the line in

'3 space that Passes through the
points P(2, 4, -l) and Q(5,0,7).
P
| (240“;) )3 Q(SO7) IERA
(R A= Fer 11
3 (Sem-1/CBCS) MA’I‘HG/RC/G 2

e ¥,

(ii)' Calculate the scalar triple product |
i (vxw) of the vectors .
=3i-2j- Sk v-1+4_1 4k and

. ﬁ)=3‘]+2k
'11:31—2] 5k, i =i+4j- 4k T
3J+2k'{‘cﬁ (vxw)ﬁ‘fﬂWI

Fmd the area of the triangle that.' '
is determined by the points .

P(2,2,0), O(- 102)amd
R(0,4,3).
- P(2,2,0), O(- 1,0,2) T
. R(0,4, 3)&.{@%«1@“@@%‘
et fefa =01 |
(u) Prove that - ‘
ax(bxc)+bx(cxa)+cx(d 5)

(b) @)

0

ax(bxc)+bx(cxa)+cx( b)

6 (a) Show' that the ortho -centre °fvthe. |

~ triangle formed by the lines
'dxgizhxy+by =0 and be-+my = =1is
X Y _ a + b
&= __—-—-——'—"————_ .
given by T m  am’-2hlim+ bm?

" Contd.
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L.u: OIS @. ax? + 2huy + by® =0 TR S (ii) Obtain the equation of the chord

: b +m, 1@%@:@"%—@@3%@ l o

T y= of the conic —=1+ecasf, joining -
N : ?{’Ff'x Yy a+b | . 'tr the conic, whose -
| X Y_ ‘ e conic, .
S [ m  am?-2hm+bm? = the two points on

: - , ‘vectorial angles are (0-'+,.3) and

2 () Discuss the nature of the conic . ' (a '3) '

| represented by - | .
) 3x* -8xy-3y% +10x-13y+8=0- 1 | - =1+ecosd AR (a+ﬂ)“\‘>lﬁ»
. 3x —8xy—3y +10x—'13y+8=0 1 . (a .3) ﬁaiq\mﬁﬁ@ﬂﬁ ‘1.-”
. TN WO R e ol R T p o Sfeedil R

‘ . ‘ (b) ﬁ) Find the condition that the 11ne )
' 7. (@) (@ Show that th ti f o I 4
- | ) he equa; ion of the acose+b8m9=; may be 'a
~tangent to the conic o= l1+ecosé@ 1

‘ . X ' —= +ecos€
at the point ¢ is : ‘ normal to the comC =1

l o .
—=ecosf + - [ :
- cos(6-a) acosg+bszn9——; ca'«‘m‘iﬁ

1 - .
’k TSI @ 7 =1+ecost iR o | o l_1+e0030 ﬁrwwi%ﬂ’i@?m@”
R R ~opig m‘i TH .
¥ —=ecosf +cos(g— . . ation of a circle.
; T o (6-a) (i) Find the polar equ R
: L | - i o
’ 3 (Sem-1/CBCS) MAT HG/RC/G 2 | . o I
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| X . ..
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