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- The ﬁgures in the margin indicate full marks
for thc questlons

Answer “either in Enghsh or in Assamese

Ww@wﬁm@wﬁn

1. vAnswer the following questlons : l><10'=1"0.
(a)' Find the value of cos 1740°.
cos 1740°3 I Bfrdat .
(b) Write the equa’uon Wthh shifted the graph

T ~ of the equation x? +y? -25 into 3 units up
I ' " and 4 units left. .

x2+y?=25 WW3W@W
% 4@211‘6:51@1 wwﬁ«m
ﬁ%\a’an | :
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| (c) State. whether the followmg statement is
o __true or. false Do

“The domain of the functlon -
. 1 '
- f(x) =x3is (—oo oo)

meﬁmﬁﬁrﬁm

1

_“f(x)=:x3‘ W wmm (=0,00)”

v(d).lf hmf(x) 2 then ﬁnd the value of

x—)a

,l‘ljl): 36-|-‘f(x).

:'.'.»' ’_J | ,{‘_‘ﬁf(x)ﬂw fﬂ’%ﬂ(@eﬁﬂﬁtﬁ&ﬂf ¥

Tx-2 x<1,

(e) If the functnon »f(('x)‘ {kxz ksl

~ is ‘continuous everywhere . then ﬁnd the

~ value. ofk ’
C f( )' 7x 2 x<1
Cf(x
‘ kx2 ',x>lWW@TWmﬁvjﬂ%&ﬂ

q’ca kI N [ =1
7/3 (Sem-l) MAT-HG/RC-I )

(D What is the nth derivative. of X2
'x.“‘1 I nS¥ SR R e
. '(g),‘ Wfite the_‘range of arc tanx_f
) arc‘ta:m.xa 9@’1? ﬁl""l
‘(h) State Euler’s theorem on. homogeneous
functlon

R TR AR BoAmE SR
1) Wnte the Maclaurm series: for e

_'exammﬁﬂca%%#n

| M .State whether the followmg statement 1s |
. true or false 3

“If f’(x) g'(x), Vxe(a,b) then f - g 1s
a constant function™.

W@l\?ﬁﬁﬂﬁmﬁﬁiﬁﬂi

“f'(X) - (%), Vxe(ab) ?i’(ﬁi f- g ﬂ%t
&= I
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2. Answer the following questions : = 2x5=10

O E I ) SEARCICE B 3

i SN Ol <l
(a) Draw the graph of f(x)= Jom e

f(x)=£x  05XS1 o o i

\2=X, 1‘<:& <2
“(b) Find the nth derivative of e*.
€™ I nON SRIEECH BiEea |

_ (c) If f'(x)=x(x-1), then on what interval
the function f is decreasing ?

- W ) =xx-1) = cos B oS |
TEE0! B =2

(d) Prove that arc sinXx +arc cosx=£.

’ s ‘ T
A [ @ arce SINX +arc cosx =

1/3 (Sem-1) MAT-HG/RC-1 “

(e) If v=x%>+y?+z%, then prove that

ov ov._ov
X—+y—+2Z2—=2V
Ox

oy 0z
M v=x’+y +z> =W (OB AN W @
ov . BV v il
X—+y—+z—=2v
0xX) W 1oV 207 ;
3 Ans.wer'any four questions : - 5x4=20

Rt wif¥t el Cew fral ¢

(a) For any angle 0, measured in radians, prove
that

—|6|<sin6<|6| and —|6|<1-cosb<|6|

6 @ @I Rl @R IR &4 71

@y ‘

—|6|<sin0<|o| =T —|6|<1-cosO<|6|
sinx

. 1- £ i
(b) Prove by analytical method XIE}) = 1

sin x

Reaeiee safoc 299 91 (@ lim =1,
=0 X
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W@W%ﬁﬁt @ R, R, W% -
| RATE T R.@ TR 0! RS e

(e){ State and prove Relle’s theorem..

R eﬂvnme%ﬁﬁﬁm | o
- | o ict%'*i’*?
Iy o (d) If y= easm 'z then show that ‘-., - v' R 1 2 3 | | |
(1 X )yn+z~(2n+1)xyn+1 (n f',"a»,)Yn:O.' _(1) R, mﬁsw&fmmv
“s‘“"mm@m@ R ‘< _(ll)aﬁkl,kzwmt%ﬁmmm@wm

(TS R, Aesiew R ARTER 2 Fefy =

' hms, —200 ohms e
(l -X )Yn+z—(2n+1)xyn+l (n +a )y "0 C’]f%an 100 ohms R2

R3—300 ohms
(e) If three res1stors R R, and R, arc f o ,/ +1+lo X -Y find f(e, 0) -
" connected in parallel, the ﬁztal resistance R } (f) "f f(x,y) ’ g( f f. ) o
is determmed by the equa’uon ] ~and sketch the domaln °
- <.1._.> ..1~ PR N ' R k)= ,/y+1+log(x y) 0oTS f(e, 0)F
] 7'-.-,«,E;='R_-1\E{R~3f R aﬁ%‘ﬁ%lﬁﬂt@ﬁWWWW\
‘\ - : ' L vy Answer either- (a) and- (b) or (c) and (d):
L | oR . . : " o
. @ ‘What IS'aRl S S (a)ma.*(bW(c)W(d)Ww‘“‘
( Prove that .
- {(ii). Suppose that R, R arid R, are vamlble @
resistors. How fars{tz i RIZhangmg with | | cos(A B) cosA.cosB s1nA smB

respect to R, when R,=100 ohmsS;

R2 200 hm - Hence deduce that sm A+cos A -1
—<YY ohms and R3—300 ohms 7 ‘

5+1=6 ,

et : o ‘ , 7/3 (Sem-1) MAT-HGRC-1 () - . [Turn over
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ﬁﬂi‘iWGl

cos(A B)=cosA.cosB—sinA. smB LTI

o C‘f"i@m ‘@ sin® A +cos® A=1.

(b) In'the triangle ABC, a = 2 units, b=3 upits .'

: andAC =60°- Fmd the value of sinB. 4

ABC fagers a = 2 @3, b =
£C=60°. sinBY Wi Tferdat|

duhl

. V ’ = ' u e .-
.,(c):_Provc . that j 5 ‘2=——tan‘l('a')"-“°f

a“+u” 2 B
Hence find th 1 f I"’"éﬁ/

e value ot 7 2 L 4x+2

: 4+2’6

¢ du 1 _1(u)+c

- =—tan |7} -
Ia2+u2 a a/
3§R SRl j

\ﬁﬂm”¢§t¢q

4x +4x+2

. e
(d) COHSldeI' the function f(x) 2X2+3x 4

Find the function which :
@) shifis the graph of f three units ®

eft
(ll) Shlﬁ;s the graph of fone unit to the el
7/3 (Sem-

D MATHORC (8

3@@‘5“@

5. Answer any"two of the following :

o R

(iii) stretches the graph of f vertlcally by a
factor 2.

‘(iv) compresses the graph of f horlzontally
by a factor 3.

f(x) = 2x?+3x+4 T(E, SR T @f'iﬁ '
ﬁqﬁ:w" | _
() f TWOR cazlm %ﬁ G BHFH
WWI ‘
’(u)fwmacmmmmamw
P F
‘.(111)fmﬁm‘{3@°{@ﬁ'ﬁw
L eniRe 1|
(1v)fmﬁﬁmmﬁﬁﬁ@‘i‘ﬂﬁ§ﬁ¢m A
- Aghe = |

5x2=10"
R 7ot ¥ ey 113
(a) Evalute any two :

R o1 o ol 0
() 1m(«/x‘"+5—x3'). ‘

X—>00

2%2Y=S5

hm |
(i) ""Z (1 —tanx)sec2x

7/3 (Sem-1) MAT-HG/RC-1-(9) [Turn over




: b 6. Sketch the level surfaces of . 5+5=10
(m) T
Cxw 3x-6 SRS - WW@@NWW@W°
(1v) lim logx 1 @ f(x,y) o
“ x-0* cose cx . |

. (i) f(x,y)éxy'-
(b) If the function f is contmuouS everywhef d. .

.~ - - then find the values of the constants ¥ an5 . Or/s
|
|

m.

— —v::‘;'-»v—;<_%_.;---h__z-.‘ﬂ-»\'.v_ -

z; . (2 State and prov.e Leibnitz theorem. . 5

2 .
X*+5 - . ,x>2

()= mx+l)+k ,-1<x<2 AR W@ﬂvﬂmﬁﬁ%%ﬂ@ﬁ =

‘.f U 2 +x+7  x<-l ) Ify tin™x, then find y.. s
R fwmwﬁﬁmmkwm al y tanxmyQWﬁ'-ﬁWI.

P ﬁ‘fﬂwo ,’ .

i I .

“_' o x2+5‘ Cx>2 | |
@) ={mx+)+k ,~1<x<2 | 7. .

C2P4x+7 | x<-1

then prove that

- . ! ; - . ~,.‘ ‘ . | | 'l . | . ' 2 . . . 2 . 2 ‘ 2 i
() Prove that 1im (1+sinx)* = 5 2 0%u o'u . ;0%u tanuf tan“u+13
o x-+0(1+sm*) =e. | X +2%y - .
L] -_— N ) . 1
CRINIE 2 e ll_r_f%)(l+sinx)?c =e. . e : | _ | 0
x A ! . . . - . - )
| /3 (Sem-1) MAT-HG/RC-1 (11) | [Turn over
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[
e e — o o

»

1/ :

2 2 .
X ‘L“”xyau + 2 0% tanu [ tan’u

Or/ WQHT

: State and prove the Mean value theorem. What

i
S its physical interpretation ? Verify

| Value theorem for the function f(x)=x>+2%~ 1
1+4+2+3=10

m the interval [0, 1].

"~~“W@ﬂWRW%QWWIWWg

gy e f(x) = x2 +2x —1 TR [0, ]]q@aﬁ@
ﬂwwﬂ%ﬁl .

(12)

o Vaay o 12 L 12 )

1. "Answer the following questions :

~ goooW)

3 (Sem-1) MAT-HG-2

MATHEMATICS
(Honours Generic)
" Paper : MAT-HG-1026
'Full Marks—80 -
Ti}he<—’Three-hours

The figures in the margin indicate full marks
~ for the Questions ‘

Answer either in English or in Assamese.
|z o e Tt SR
1x10=10
(i) ‘What is- the locus Tepresented by the
equation ax’ + 2hxy+by2 =0?
"ax? + 2hxy + by? = 0 IO {61 =Y

(ii) Under what condltlon will the general
equation :

ax” +2hxy+by +2gx+2fy+c 0 of the
_second degree represents a circle ?

& 569 ax? +2hxy + by? +2gx + 26y +¢=0
el AR ANTOR @B 78 @R 2

7/3 (Sem-1) MAT-HG/RC-1 (13) ' [Turn over




- ‘ 2 2
- 2
. (111) Express the hyperbola Z —Z—- =1
- parametnc form. - C
X2 y?

”(1v) Find the eccentnmty of .the ethse

x? +3y =a?

x +3y —a2 @"B‘R @QM@ ﬁ"‘ﬁ gall

(V) Deﬁne con_;ugate dlameters of a conic.

"‘"W‘"‘W ""EL"II PR e |

(Vl) Find " the distanice- between - the Pomts

(2, 3,1y and (4, -1, 3)

(2, 3, 1) W (4, -1, 3)%@1%‘5‘5
~ fefn =

'?(vii) If a=(-2,0,1) and b= (3 5 4) ﬁ“d

5+

'O"l

ﬂﬁa(zol)mb(35 4)@ _

CW.'@, a+b ﬁ°ﬁ =

(viii)Find the unit vector that has the same
- direction-as a= 21+2_| k ‘

3= 2l+2_] kaﬁ%mc@aﬁ*ﬁ@u

(ifc) Find the ter-rninal point of -v=_(7,~6) if the
mmal point is {2, -1). '

(76)§m@ﬁiﬁ°ﬁwﬁwrﬁﬁﬁ
(2 —l)i‘ll |

(x) What is the value of a(axb) ?
a(axb)asnwﬁmm o

. Answer' the following questioris; L '2x5=_'lb

(i)_a Find the 'eq'uatic')_ri of the parabola whose
focus is the point (—1 1) and directrix is
* “the’ lme x+y+1=0: ' ‘ ’

|  (-1 1)mf%ﬁﬁmasx+y+1 =0 mﬁwﬁzﬁ
mqﬁqmwﬁwqﬁ«ﬁam |

| | 773 (Sem-1) MAT-HG-2 as [Tumn over
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(11) If the two pair of lines x>-2pxy-y*=0 and

x2-24xy-y>=0 - be such that each ‘pair
bisects the angle between the other pair,
- prove ‘that pq+1=0..
| M x2-2pxy-y>=0 WIF k2—2qu——y2—*‘0
TR AR S IR SRS e @‘1‘
W\%’Mﬁs W, o ¥ @ pq+1=0.

(i) Find the centre and radius of the sphetei
x2+y2+z2 2x—4y+8z+17= 0 |

X2y2+22-2x-4y+8z+17=0 :ﬁ"rﬂ‘ﬁ
cﬂﬁmﬁﬁ & Wmﬁeﬁ 7l |

(i¥) Find the norm of & i=(-2,3), 10 = (—20 30)
€=(2,3, 6)

CE=(2.3), 105=(-20;30),
LERS R ] ‘

(v) Find  the ~angle - i)e.tween _ the vecto®

8=1-2j+2k and B=-3i+6j+2k

m;‘ 2j+2k o bf—31+63+2k
e @ Ref ol

(16)

3. Answer any four quesﬁqﬁs >

=(2,30% |

o SOOO(W).

5x4=20 -
‘() If by a rotation of the gectangular axes about

the origin, the’ expression ax’+ ‘Jhxy + by?
- changes to a’x"+2h’x’y’+b’y"2 then prove that

a+b=a'+b’ and ab—h*=ab'— O
TS RIS qarﬁ"-»i AATE . R zﬁ- :
‘ ax2+2hxy+by QG ax'2+2h’xy +b'y’
[ wmﬁs 7y, (03 AWMt ¥ @
a+b= a’'+b' AE ab— h2=ab' - h'2

(b) Fmd the polar equation of the conic in the
followmg form }/ l+ecos9 ‘
were famt W AFq R ﬁaﬁ# A
e Y= 1+ecos9 ' : ‘

(c) By a sultable transformation remove the
term contalmng Xy’ from the equatlon

11x2+4xy+14y2"5

qﬁmﬂﬂﬂ@ﬁﬁmw 11x2+ 4xy +
14y2 =5 aﬁﬂcﬁ:‘ﬁﬂxymﬁmﬂ
| '

713 (Sem-1) MAEHG2 ~ (17) [Turn over .
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- (d) Calculate the scalar n'iﬁle product G.(VxW)

ofthevectorsu 31 -2j-5k, V"l+4] -4k,
W= 3]+2k

 E=3i-2j- -5k, V=i+4j-4k, W= 3J+2k“'

fi’@l LVXW)T T R w1
(e) If the equatlon N

‘ax2+2hxy+by2+2gx+2fy+c*0 represents a

: pa1r of parallel ‘Straight lines, show that

. — e — .

® Fmd the condition that the line 1x+m}""n~0 |

is a tangent to the conic

;axi+2hxy+.by?+2 gx+2fy+c=0

IXmy+n= |
Xrmy+n= OW ax? + 2hxy + by?

M e @R
@ﬁmn o o

(18)

713 (Sem-1) MAT-HG2

4. Answer anjr four ques"tio%lsé . '1'(_)Lx4=40

oo R Sifb-Bew T |
(@) () Prove that, 'éx(ss;é)—(a‘)s—(‘ﬁ)e.
ﬁﬂﬁ?ﬁ‘l Cﬂ ax(bx") (Ec)b Cb)c. |

(11) Fmd the parametrlc equatlons of the. :
: lme L passing through the pomts P2, )
4, -1) and QG5 0, 7

P2, 4, -1) % QG 0, 7)‘%’"‘%’.'5
mﬁmmvn;m "’c"““‘"ﬁ’ﬁw'

(b) (i) Show that ‘the dn'ectlon cosmes ot: a

vector satisfy -

cos2 o, + cos 3+°°S y 1

‘cﬁ‘{eai cﬂﬂﬁm Wcos’a+
cos?p + coszY = 125'1?[5{ ml .

c eciuations describing

(i) Find parametri the points

the line segment joining
p(2, 4, -1) and QG5 -7

B2, 4, - 5% QC, 0, ) R
e el

Cas *[Tum over




(c) (1) Reduce the equatlon

X2+4xy +y2-2x+2y+6= 0
dard. form y to the stan-

XM 4xy+y2-2x+2
, 'y+6=0 ﬁﬁﬁ%ﬁﬁ
N AP0 AR FL

(n) Find the pole of the line lx+my+n=O |

W1th respect to’ the parabola 'y?=4ax.

2
y=4ax Wﬁm AACF  Ix+my+n=0

W“ﬁ‘ﬁﬁﬁ"f‘tW|

(@) ‘(1) lzzzze that the equation of the chord of
act of tangent drawn from (%, Y1)

to .the . ellipse §+2’_2_=1 is
XX W '
a> b =1

e L m_ oy
R Tl . v

a xi yz , .
RS WW AR | -

mn (Sem-l) MAT-HG-2 (20)

(ii) Find the equation of the -tangetlt to the

conic ‘ ‘
4X2+ 3xy+2y2 3x+5y+7—0 at the
point (1, —2) |

(1,-2) o 4xz+3xy+2y2 -3x + 5y
+7=0 NFH ‘GWWWW

ﬁﬂ‘a T

' (é) (i) Prove that the eccentrlc angles of the -

extremities Of two conjugate semi-

" diameters of an ¢
angle.
f-m Bl Gl
oA AR SR AL

'WW‘TI

(ii). If the polars of XY,

2 2
o l‘__-y—- =1 are at nght angles

bZ

' o then show that b* xlxz-i-a ¥1Y2 = 0.

lhpse dlffer by a rlght -

) and (xz; y,) with

respect t

X
o -12;-2-=1 mmﬁw (X, ¥,) S

(%, ) R #0 aI OR TR T
CW‘QGQT A b4xlx2+a yy2=0..

713 (Sem-1) MAT-HG-2 @1) ~ [Tum over




_(f) (i) Show that the equation | ~ (ii) Find the asymptotes of the hyperbola
| 2X2+7‘Xy4‘v3}'2+48x'+14y+8"—‘0 represénts | . 2x2-xy-y*+2x-2y+2=0 S
A;wo st_'raitiht‘ lines and find the angle | 22 xy—y+ 22y +2=0 RGP AT
ctween them. - - o @y R <=4 I
- 2x%+Txy+3y24+8x+ 14y +8=0 FNFAC | : L - nair of
, DAl . () (i) Find theé equation of the pair
TR FRECRIF . e RGNS L . tangents drawn from a point (x,,zy,)_ not
TGS Tt et Ralll L on the conic ax? + 2hxy + by*+ 2gx
_ A - . conic ax”+ XY % ¥ i
(i) If the line 3x-2y=18 be a tangent to +afy+ o0 to the BVER T
| .ttltz:::icnieé:zlquxwy ~14=0 find | | ax?+2hxy+by?+2gx+2fy+e=0 '"Wi' o
o ’ ACQnt-act. e ) : \‘BW:{W(XPYI) W w \. .
W 3x-2y=18 @R xry2e5x-+6y— S saiase e Rl

40 I o i, R B L (ii) Find the iéngms of the semiaxes of the

hal , | conic 7x*+ 52’9'_3,23'2‘:18;0 SR
(&) (@ () Show that xcosa+ysinoc=b is a | 7x2+5_2xy—?;2y =180 ISR IEH |
: ‘tangent line to the hyperbola | . fefa =1 o A
x2 g2 N - o
Zoip=lif . R

b
, W‘l\'@@ XCOS(I+ySinq,=p "ﬁﬁ@
2 sl e

o A (Seml) MALHG2  (23) 8000(W). .
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