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MATHEMATICS

- (Honours Generic/Regular)

For Honours Generic
- Attempt either MAT-HG-1016 or MAT-HG-1026
. ' For Regular -

Attempt MAT-RC-1016

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

Answer either in English or in Assamese.
OPTION-A .
Paper : MAT-HG- 1016/MATfRC- 1016
(Calculus)
Full Marks : 80

Time : Three hours
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. 1. ' Answer any ten questions : 1x10=10
Rzl w=br e e it ¢

fa) Find the value of sin 1680°.
sin 1680° I WA Tfendat |
(b)) Write the range of the function

£ =241

x?+4

x?+4

Flx)=24 X TR o Fra 1

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

% +y? = 49 TR ERIR 3 G @A

e 2 G AP iy 1 AT
Tl _

(@) Find (3 By <

8 cosly +cos - x)

(e) Find (W ﬁcfg W)g lim Sin@
. ‘ : . 050 9 -
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(9)

g

0)

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

 f(x)=sinx TR [0, 7] SRS KT

A2

Is .the function F)=va-2

continuous over its domain [-2,2] ?

[2,2] wifegeas o ()= a2
Sffbe T 2

What is the nth derivative of gax ?

e™ I nO% SIFees! F 290

State whether the statement is true or
false :

~ The function y=|x| is differentiable

in (~,0) and (0, ).
O Bf& ot 7 e o s T oy = x|,
(=0, 0) B (0, o) TTARTS ST |

Write the Maclaurin series for ex. -

e* I (TR CACH! )
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k)

1

(m)

if fm S (=3, then find the value of

lim 36 + f(x)

R )lci'zéf(x)'=3 (ST
tim Y6+ f(x) 3 T R

Find the value of'sin (arc sin%).

.sin(arcsm ) I O Ry =101

State whether the statement is true

. or false

The function flx)=cosx is

mcreasmg In the interval [0, 7]

O SR w5 Gvﬁrq%znz

3 (Sem-1/CBCS) MATHG /R

'Wf(x)

= =cosx, [0, n] SrtETe €A
| .

4

()

(o)

()

@
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State the Leibnitz theorem:

?ﬂﬁﬁ?ﬁ%ﬁm%ﬂn

Find the average ‘rate of change of

y=x%2+1 w. r. t. x over the interval
[3,5].

X AATE. [3, S]Wy x? +1a‘»1@
Qﬁwﬂ%ﬁeml

Sketch the graph of y=|x| shifted

‘2 units to the right and 1 unit down.

2 ¢ GIFIE e 1 G A FRI

W, y=| x| TENOR @ G 39 |

State whether the statement is true

or false :

An equation of a curve of degree n

‘has at most n asymptotes.

o SREH! St 7 e et ¢

ﬂﬁnWWﬁﬁ’lﬁ%’ﬁﬁ%n
E e il ey
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% | h [

L () ‘State Whether the statement is true - (c) Sketch the graph of the function
, ' ' or false : f(x)=%¥x and find its domain and
\} The slope of the tangent line to the _ range. /

curve y=x2 44547 at x=1 is 6.

flx)= J‘Wwﬂwmmw

-
L O SR ot oy g s - wﬁmmﬂﬁmmm
I . , mlw]’aﬁ
L x=1 TS y = 52 +4x+7 &9 @ If im f( )-5 =1, then find
};. - zﬁm 61 x-4 2.'
" ' lim f(x)
L 2. ,A_nswer any five questions : 2x5=10 x>
} . . WWWE@W;; o lim f() s_lc——(.@llmf(x)a
B - , ‘ ‘ x>4 xX-2
(@) Evaluate (s Tefa =) 3 S il <1
L Sinx | | ,
lim g\fl e) If@M) f=x24y2+22, then prove that
: (Co0T 29 511 (@)
®) sh | 3 ; 2 y%+ %2
- Show a4 f(x)JCT and g (x)=(@Y)

are |
mVerses of one another. () Prove that (™9 = @)

1

~ \ m g (x) (4x) 4B | | | |
S ﬁ?@m ‘ ' arc sinx + arc cos x =

T
S o 2°
f 4 .
|
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()

(h)

0)

i _sinX
Find the derivative of tanx o g

' , a4l |
sin x AATE tan x I SIS Sfet

Baypenl, XS 1 8
If the function f (x)-:{ o,

hen find the

x>1

continuous everywhere, t
value of k.

5x=1,
= f(x)={ o,

x<1

x>1

if =gt %, prove that

2., _
(1,x2)y2~xy1—a y=0.
ﬂﬁ y"easiﬂ—lx, quwm

(lfxg)yz ~xy~a’y=0

]
lim —“)‘c'y“"f does not exist
x—0 JC2 +Y

y—0

Show that

fim ——— 729 TR

x—=0 x°+Y
y—0

redl (@,

CBCS) MATHG/RC/G 8

3.

Answer any four questions :

Ricieatt oifby 2 Tes i 8

(a) Find

(b)

(c)

(d)

3 (Sem-1/CBCS) MAT HG/RC/G 9

5%4=20

gy

i if y?=x? + sin xy

-3% Tfereat T y? = x? + sinxy -

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

curve x4y - 9xy =0. Also find the
tangent and normal to the curve at
(2, 4). 1+(2+2)=5

myed @ (2,4) Rt x° +y® -9xy =0
AFT SATS TR WH (2, 4) Jge e

| O ST e S |

Show that the area of the triangle ABC
: ;

is —bc sin A

is 3 :

MYedl (@ ABC fagem o1 ébc sin A

Evaluate using L’Hospital’s rule -

9T ZB{ASIT TS aAtel FR T ey e

' ( 1 1 ]
Iim | ——
x>0 | x2 sin? x

Contd.




i T B —————c e
i . ou
X (h) Using definition find . at (1,1) if
:i - () Find the maximum and minimum val® . y=—o1l
il of the function. QY+ 2" ‘ %% +y?
] . - Y
§ Y=x"-2x*+x+6" ; ‘ Cu -
| a5 e
i’ L TR e O U= |
) Appl it that the ‘ i
| Py ¢-6 definition to show Y X +y
. following function is continuous at *~ :
o 1 4 | 4. Answer any four questions:  10x4=40
/ f(x): [x szn;, 'x %0 Rtz 5ifa6r eas et fam s
: : ' 0 ,x=0 ' () () State and prove Rolle’s theorem.
o £-8 4 o IR crgedt @ T T - ' >
v 0 Ry ¥R et . o ToeATOR s B e i1
y . ' (ii) If uis a homogeneous function of
' x and y of degree n, show that
.1 R
 flx)=iXsin—, x=z0 *u %u u
g X : ’ x2—-+2 + 2 = -1
0 x=0 - o xyaxay ’ o R
. ’ . . 5
‘ . pat | u 9B n-rex x 9% y I T ToH 0,
(W{If(‘eﬁ)y:jm_’; |x|<1,sh0‘” myed @
( : 1-x ‘ | 2 u ] o*u 2 8%u
et ) . axz+2xyaxay+y o7 =n(n-1)u
(i) (_x2)y2_3xy _y=0 ' %0 . : :
(i) o 1 o L1 Y p 3 (Sem-1/CBCS) MATHG/RC/G 11 : Contd.
X )yn+2 -(2n +3) XYn+t 3*24 .
3 (Bem-1/CBCS) MAT Ha/Rg 1q

10




(b) -If z=log tan (%), then verify.

0% _: 8%z
0xdy O0yox

X

| MM -2 =log tan (ﬁ), o0 Frerel g =

Cow s

@ o’z 0%z

- OBy ayax
© ) i i “ N (x)
, U= -1 ﬁ el K
xsin~ (x)+ytan y
find the value of
ou )
x ZU_ u
0 x + Yy E at (1’1)
N ' (X
. -1} -1,
- W U= xsin™! (%)+yta" (y]
L

<

: %(Ll)ﬁ-ﬂ@ x %—+ Y3
R

3 (Sem- / CBCS) Ma HG/ RC/q

(i) If
2.2 ,
fley)= x)"nyy2 (ky)=00) .= .-
0 (x:'y) = (O:O)
show that £y 00)- £, 00) 5

4

3 (Sem-1/CBCS) MATHG/RC/G 13

x"’.y2 .
;ﬂﬁ f (x, y)= -Ey—z ? (x’y)b;& (0,0) :
| 0 (x:y) = (0,0)

(S8 (Y& @, fxy (O:O)= fyx (O’O)

(d) () State .Euler’s theorem on

homogeneous function and verify
o . 3 3\
x \x° -
it for the function U= J%)
x°+y
S
I T RGN TAAGIR S By
SIS 2N ST 4 TR A AT

3 3
x{x® -y

x3+y8
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(i) Evaluate (WW Rfa s 2%+2%=5

; oo ’ .o y h2 ”
| E , @) 1t fk)=f(0)+ hf(0)+ Ef. ¢ i log tanx
1 B ' G0 o0 x
lll. ‘ . 0<0<1 find 9 when p=7an% | 0 l_ogxl -
S ’ , X _ o= _
- : Fle)=_1_ | 5 (i) tim e*-e ?log(1+x)
. 1+x x—0 xsinx
o h2 cn (0}1) (g) U y=cos (m sin” x) prove that
W f(h)= F0)+ hF'(0)+ 57
| ) f( )+ hf'(0) [2 o (yn)o={(n-2)2-tn =4 -m2}...o2 )2 <) )
1‘ ' 0<6‘<1,C('TCQ’4533‘5113@‘1‘5aﬁt | ﬂﬁy:cos(msin'lx),mmqw @,
b o  h=7uR f(x)= 1 o = | (-2 -m2}{ (0 - 4F -m?}... (42 -m?) 2 —m‘2)(—m2)
' (e) ‘U brx and | | | 1
' ' S;ralcg Maclaurin’s theorem, €*¥ M) @) Let flx)=(x-a) COS( —LJ for
L , o ascendlng powers of *_ ol ‘ x -
L . % ﬂmmﬁa;ﬁcosxﬁ‘@ ~ x#a andlet fla)=0. Show that
| ‘.'I AR © 2N < | fis continuous at x = a but not
O g alt - derivable at that. 5
- . €orem angd verlfy it fo , @ e flx)=(x-a) cos( ),
o w7+ Tunction fx)=log x -in [1.€ el 349 ‘ . | x-a
: ' S Q*ﬁﬂ“' x#a % QR f(a)=0 | MYSA @
= | . - faem x = a Rpe wiRkfoem, [ sweew
‘ o e ToAATICo 4@ =
i q . o
e - R R STyt fx)=109"
y L] oramer o
3 (Sem- fenc 3 (Sem-1/CBCS) MATHG/RC/G 15
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n sin
(i) Let f (x)= X
2 L ifx=0

Show that f (x) is continuou$ ast‘,

x=0.

sinx )
WAy flx)={"5 - *tcos% if x#0
2 L ifx=0

%m @ f(x) T x=0 forg AR

(i). )T 3. .3 : :
(l). If u=tgn-! (x +yY ]’ prove that |

x-y
au a

x4 ou .
dx +y$= sin 2u. Hence

x . :;f
+cosx, ifx#0

x-a—u-+y-aﬁ'=0 3
a .ay B

—_—tYy—-=
ox yay

) () Show that the function

xy———xz—y2" if x2+y2=0
f(X,y)= x? +y? ’
0 if x=0,y=0

is continuous at (0,00 = - S

el (A T

L2 2
X -y ) 2
xy if x* + #0
Fly)=177" x2+y? Y

(0,0). R wif<ifozs |

3 (Sem-1/CBCS) MATHG/RC/G 17
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| . - | OPTION-B
i @) Using Lagrange’s mean valué = | '
Ml ] . — -
i - theorem in la, b]. Prove that Paper : MAT-HG-1026
1 . ,
I,:Aii - . b- b fon i .
i : _./ Honours Generic)
l|' 1+b2 (tan ‘b-tan” a( 1+ a 5 | (
W
N A . pOSItIVe Values of a, b . .
| A ‘ : Analytical Geomet
. ORI g Gty < (Analy o
ol | . b] weTs, o 1 oo s Full Marks : 80
! ' . b-a 2-a, u | ’
ol v , tan'b—tanla( ’
I L o LR anaiTed Timie : Three hours
| % b W@ w77 0w | | »
‘ Hi { The figures in the margin indicate
; © Jull marks for the questions.
o 1.  Answer any ten questions : 1x10=10
. e Ricmizart webt emsim T 3
(i) What is the locus represented by the.
equation ax® +2hxy + by? = 0?
ax® +2hxy +by® =0 FNTABIE
‘ ‘ AEIFAY I 2
3 (Sem-1/CBCS) MATHG/RC/G 19




(i) If the lines y=mx and y=m'x are - (vi) Write the Condltlon if
conjugate diameters of the ellipse ax?® + 2hxy + by — O represents a pair
2 .2 ' : ' of perpendicular lines.
x° Yy . >
—+ X _=1 . o
2> b2 , then write down the value ax? + 2y + by = O.Q
of mm’. eI 249 T (X Fel S 58 T
2 2 Ei) | | :
W S+ L =1 vogen y = |
2 2 y=mx A% (vii) Write the condltlon that the general
y=m'x Esm ﬂoﬂmw@, (TS mm’ I equation of the second degree
T for ax2,+'2hxy'+by2+2gx+2fy+c‘=o
(ii) Write down the parametric form of the may represent a pair of straight lines? -

(iv)

(v)

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

x2+y2.=a2 Wﬂﬁ?ﬁﬁmw«%
fert| -

What is the general equation of a plane
parallel to x-axis? -
X9 FAGAIE (R AT A0 ﬂﬁﬁ?m

e

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

P +y?+ 2% +2ux+ vy + 2wz +d =0

x2+y?+ 22 +oux+ vy +2wz+d =0

ANFIIR IO (e S g o7l |

RelT oS AT AT

a.x2+_2hxy+by2+_29x+2jy+c=0 &
@R I JLARE 500! ot | '

(viii) Define a conic.

- (id)

I B ke | ‘
Write the equation of the normai to the

parabola y? =4ax at (am ) —2am)

y? =4ax wfeges (am —2am)ﬁ“1_m1
wfeeTEa ST T

| . 3(Sem-1/CBCS) MATHG/RC/G 21 Contd.
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) For what values of q, the transformat®? f;
X=X'+2, y= ay'-3 is a translatio? * |

a 3 % W m x=x'+2) y_—_-ay',sl

FARGCE! by EGINSE

™) Define Conjugate diameters of an ellips®

Ui ab TRYY P geat ol
K I;Z;d.Parametric equations of the intIO'
22SSing through (4, 2) and pardl®
v=(-1,5).

| g;;)ﬁ%mmam:(—lﬁ)z”'
ASToRs 1t iy <l

(i) p; ints
) Fing the distance between the P oF

(1,*2,0) and (4’0,5) cﬁ .
f

(1,~2,0) wrw. ¢ |
ol .)W(4,0,5) R e e T

: (4
 end B
Goi+j B°

e e S e T T T T

(xv) Define dot product of two vectors.

T (53 e S[ TRR F |

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

ii=i-2j+2k T e @ (o3 FefT =11
(xvii) What is the value of i.(ix j) ?

iGxj) IR
(xviii) Find the point on the conic

8 . .
- = 3-+2 cosd whose radius vector is

4.

8
7:3—\/_2-c036’ PR 8oT® A [ <ot

iy =1 T'© IPIE Co5T 41
2. Answer any five questions :
Rzt =iobr oS et fum s

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

TR (2,1) R giem R
' 3x+4y-10 =0 AIRFAGR T Folfwg 27
e TS (I it gemiat vz

2x5=10

3 (Sem-1/CBCS) MAT HG/RC/G
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- () If the two pair of lines

).5?‘2pxy—y2=0 and

% =20y - y2 - ach
Y“ =0 be such that eac

z:hlr bisef:ts the angle between the’
¢t pair, prove that pg+1=0.

M 2

@

X 2Pxy-y? =0 W=
* 200y -y? = 0 SRETES AR

W, g

Fin ‘ .
ﬁ:ili the_, angle between the vecto
T THH12k and. 5= - 4i- 3k
12:3-\ . .
R 12k W 5243k Za

Rl UE -

Fing th _
. e
b © vertex and focus of

rabolg 4. 2
4y ‘20x—8y+39 =0-

Y% <o 7
Ox-8y139-¢ e

%ﬁ%%mu

(e)

(9

()

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

Find the centre of the ellipse
2x? +3y* -4x+5y+4=0

232 + 3y —4x+ 5y +4 =0 TG (P,
Refm =1 |

Define pble and polar of a conic.
51 1< AR W ST T\ Tt

Prove that the equation

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

it I @, 2x2 - 5xy +3y* ~2x+3y =0
' I FRETCERI ot R S TR} (RS
I ef 4 -

Find the angle between the lines
represented by the equation

ax® + 2hxy +by? +2gx + 2fy +¢c =0
ax® + 2hxy +by® +2gx +2fy +c =0

. AN ol 391 RO ToleR e (e

o =111
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0

Angw
er
. any fou" questions :

Find the joint equation of the

straight lineg which bisect the angles

b
etween the two lines. given bY

al oy -y’ =o0.

322 +6xy y?=0 @R weEe! @
ST TSl @Qﬁwﬁtﬁfﬁ‘fﬂﬂ'

Fin
vec:1 e dlrecuon cosines of the
Of B=2i+3j+4k.

U=2+3j+ak cogeq feiice A

+2

rectan;yulan 20 - y? = g2 sec 2a to

to the lar axes inclined at angle
. Tectangular axes.

2 yn

~%qx%;an2a y? =a? sec 2a

N\jw P peATE T
Gmﬁq?§| Eﬁﬁﬂﬂ'ﬁgqfqmﬁggqiﬂﬁr'a

e [T,
C/a
26

5x4‘20

(b)

()

3 (Sem-1/CBCS) MAT HG/RC/G 27

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

@Tﬁﬁﬁ%ﬁﬁ(xl,yl)aw %—:1

%WWWWGTﬁ@

Show that the product of the
perpendiculars from any point

(x;, y;) on the lines given by
ax® +2hxy +by® =0 is
ax? + 2hay, +byp

J(-Cl —b)? +4h?

o6l (@ ax? + 2hxy + by? = 0 TNINA

ORI ¥ O e e &y

(%1, y,) ¥ °RI Ol 3T TORR 43 T
2+2hx1:y1+by12 ‘

\/(;—b)z +4h?

Contd.




il | | -
ul
[ [ (d) Find the’ equaﬁon Of the tangent at . (h) Flnd the asymptotes of the hYPerbola .
EI . (xl: y1) on the conic - xy+ax+by=0. :
Kl 2 - | . L
i ax2+2hxy+by2+2gx+2jy+c=o | xy +ax+by =0 WWW |
L CRR T (1) Refe it Aol el | |
";r ||‘ ‘ : AL : 1A ; 4. Answer any four questions: 10x4=40
I |;' “ szd the centre of the conic | RCIN HIfo e T fo ¢
M X" + 2hxy + by? . | | | ) .
‘-:‘ ,;'r‘f ~ Hence show ti t 2gx *2fy TC =0- | i) (a) Show that 4. (bxc) is numerically
| central conjc 4" parabola is a non- | : . equal to the volume of the
. a\l | | 0 oy . ~ "parallelopiped of which the three
;V : : "TTWA Yy t2gx+2fy+c=0 concurrent edges are @,b,é. 5
o Wmﬁwﬁﬁw'mm ogedt & | " S
h | . RIS f o - ored (T d.(bxc)h‘-l_d,bmcz‘
(' Find & vecyor g, et s e RO ot 3t (TP
g Of the you,. -\ 1S Orthogonal to both ' -
o 17=__7i+2.ctors G=2i-j+3k and . e O
: U=9{_: I~k v (b) Find the equation of the line in
T J+3k 9 =-7i+2j -k 2l o 3-space that passes through thg
| | o F T @RI o o Rl A points (2,3,4) and (0,-1,2).. _
L - T the equagion o o of ~ (2,3,4) S (0,-1,2) Rega Wowes -
: "‘ C . econiC \=1+ ' )
v ‘, ) .r eCOSG' : .
| ' r- +ecog
| ? D Frafiv et 1

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

3 (Sem-1/CBCS) gy H/Re/g

28




W ()
o
tlri?l? itshz area of the triangle
etermined by the points

Pi(S, —
(: 2,1): Q(Q’ 4)2) and

PS5, -
( b 2;1), 0(2’ 4)2) m

0(3,4,5) frga figs
W iy ey, o e fageto

(b)

Eih
th
e vector and scaldf

0 =
L, s off=2i+3)+5k onto
2 -k
: 5

<

=

DT s
::2;-“23]."7&? (TF @70
J+ Sk
R Rt 2w 9 Sl oy S

&

T a)

ind ¢,
blSGCtOreS €quation of the
of the angles betwee

Paj ;
g I of lineg given by
2hxy + by2 -0

te
qJCE

Q (3, 4,5).
5

(b)

(iv) (a)

(b)

2 ,
(Sem-1/CBCS) MAT HG/RC/G

Find the equation of the polar of

P (xy, y) with respect to the conic

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

5

+2fy+c=0
3 491 T

ax? +2hxy + .by2 +2gx
<iice AACAATE P (x5 Y1)
ooy |

Find 4 such that the equation

y2+11xf5y+2:0

12x2 —10xy +2
ht

sent a pair of straig

may repre
lines. S
12x2H10xy+2y2+11x*5y+/1=0 ¢

et FEeTe] T A 3 Wi fefr

€.

polar equation of a circl
5

Find the

oy e eefin e el =l

3i




) (vii) (a) If the equatidn

B ax? +2hxy +by” +2gx+2fy +¢=0
| ‘ represents a pair of parallel

~ straight lines, show that

AR G AN IS A

(b) 1f land [' are the lengths of the
two segments of a focal chord,

1.1 1
prove that 7+ =, Where (@,0)

is the focus of the conic. 5

@A @oi A ST = 46 | =

‘ 1 1 1
5(613511‘1@1 —t === T
Cq»l+l" a’l\‘) (a,O)

' ¥ AfS |
3 (Sem-1/CBCS) MATHG/RC/G 33
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(ix) (@ I'f .él- and e, be the eccentricities
. of a hyperbola and its conjugate,

‘ 1+—1——1
show that 812 ég =, 4 5

Y RS G TLFTS g T
| 11
e, T, WA @ Zra!

), If (a2, 2at;) and (a8, 2at,) are
the two end points of a.focal chord
of the parabola y? = 4a3€ , prove
that tjt, =-1. 5.

2 = 4ax SRS TETI N GO
7% 979 R 0 BT (at?, 2at; ) IR
| (Clt%, 2at2) ma o4y =« t1t2 =-1|

(x) (a) Prove that the eccentric angles of
the extremities of two conjugate
semi-diameters of an ellipse differ
by a right angle. 5

oA T B SRR To |
SHIPR AR AR g o,
G AT | S

3 (Sem-1/CBCS) MATHG/RC/G 35



_(b) If the polars of (x.p y,) and (%25 yz)

. 2y o

W.r.. tg Z 7 =1 are at rlght,
angles, then show ,that‘
b4x1x2 + a4y1y2 =0. . 5

x? y
oz 7 = 1 1R AeATE (xl,y1)

A (xz’yz) ﬁﬂ'@@ﬂ @"ﬂ?i@ﬁ :
TN R (wyedi (¥

4 o
b"qx) +atyy, =0

3 (Sem-1/CBeg) yyp HG/RC/6 36 *
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