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3 (Sem-1/CBCS) MAT HG/RC 1
2025
MATHEMATICS

(Honours Generic/Regular)

. For Honours Generic
Attempt either MAT-HG-10 16 or MAT—HG~—1026
For Regu lar
Attempt MAT-RC— 1016

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

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

Time : Three hours

1. ‘Answer the folIowing questions :
| O PR Tl s
(a) State whether the statement is true or
false : . 1
The function f(x)=| x| is not differen-

tiable at x=0.
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(c)

@

()

o Bt o 7 g e ¢

Fx) = x| T x = 0 Reigs ST 7 |

Sketch thée graph of the functlon

f)=(x=-2)"-. !
F(x)=(x-2)" FOR @R & =

Find the;.average, rate of change of
y=x’+1 w.r.t x over the interval
[3, 5] S : ' 1

xﬂmw[ss]Wy x+1am

mm%i%man

If b>O0, b¢1, then at what interval

the -function log, x is continuous? 1

i b>0, b=1, (08 [ TGS log, x

- e SikfteR 232

If 9=tan™ (&), what is the exact value

“of sin@? , 1
M 6=tan™ (3) =, sing 7 1w ww R T2

State the Leibnitz theorem. 1

RGET Sototmycst e

BO1F0 0090 9

(9)

tan x
x

Find the value of fcl_'f(l)

.t :
lim anxq T Tfepeat |
x—0 x

(h) Find the derivative of x? w.r.t. x3. 1
x3 FANATE x2 J RIS Gfenedi |-

(i) Expand tan'x in powers of x by
Maclaurln s infinite series. 1
mﬁw’awﬁﬂ TG 7T IR tan” x
x q Q0T IA] WI '

() What is the nth derivative of log(x+a)?

, 7 1
log (x +a)3 noN SRFeTE! & 292

Answer the following questions :

OO AR e fa ¢

(a) Evaluate arc sin (sin 16”- ) . 2
arc sin (sm —78—) 3 W Sfenea |

BOle 0090 3
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(b)" Consider the function
the function which

(i) . shifts the graph of fone u

f(x)=x2. Find

(i) shifts the- - Hnit up ;
~ down. € graph ‘of f two units
' 2

fX)=x* 2w, wom zom P! Refy 71 3

(). f wo5m crecsie

9P G @oiFee
() TR TR R e i
: LISEAAU
= . B
(c) . Show that lim 2xy :
10 X +y? dqes not exists.
.
: j Xy
e, lm
| 538 x?+y? S 7=y
(d) Find the value of lim X-1 A
' x—;] X _1 * 2
im X1 _ _
=1 Yxoq T S
'(e) Sketch t K
: f(x)=1—2h"e airc?lﬁ“h OI.r the function
range. lnc.i- 1ts domain and
F)=1-2* o o 2
N — T i w1
BO1F0 0090 4

- Answer any four questions :
Rigpizt o1fa5r e et '
.(a) State and Prove Rolle’s theorem. 5
TR Toohwe Ofe @R e

(b) " For what value of k, the function

sm5x’ f x=0

o]

'
N R
L oa.

3x
k , if x=0
is continuous at x=07? 5
k I & IR IR T
' sinSx '
=== if x#0
fo)={"3x >’
lk , if x=0
x=0 Reope wRkfo=m 2
: oU
(c) If U=log (x2 +y° ), find —— using
definition. - S
5 2 oU ]
3 U =log (x2+y?), O —— I

IR IR Sleredl |

' (d) If Uis a _homogeneous, function of x
and y of degree n, show that
X2U, +2xyUgy, +y° Uy =n(n-1U. 5

BO1FO0 06090 5 Contd.




U«ﬂmnmvﬁxmyammm
C‘T‘{G?H a
x2U,, +2xyU,, +y*U, -n(n -1)U.

(e) Evaluate, using L’ Hospltal’s rule :

lim, X€" ~log (1 + x)
© x>0 2x

<=7 Z5PrerE Ao s R, fefy 2w ¢

lim X€" - log (1 + x)
x—0 2x .

(/ Find infinite series of sinx using

Maclaurin’s theorem. S

CRETRR St el aﬁ Sinx3 oEy
e Sferea |

4. State Euler’s theorem on 'homogeneous
function.

x4yl

X-y

au ou

+ —_—
ax yay sin2u

Hence deduce that
52,u azu 62 .
20U 0 0%u
g 6xay+y 5y7=2(0032u51)sin2u

If u= tan‘l[ ], prove that

1+3+6=10
BO1F0 0090 6

2
o‘u
x?

._ iﬁﬁﬂaggﬁlaﬁmaﬁ?*mmﬁﬁiﬁﬁ@;ﬁ*“‘-

. |
M u= tan'l(x ‘ZJ,'W‘TWN<

x§£+ya_“ =sin2u

ox T oy
3R o AL T @
2

2
’ o°u , 207U - in2u -
——+Y°—5 =2 (cos2u-1) sin
o "V axay Y oy =2

or /53l
If z= logtan(x) then verify

o’z _ o’z - 10
dxdy 0Oyox h

g ool el T
ﬂ‘fp\f z:lqgtan(iic), (SR oo o ) :

&’z 8%z

0x oY ay ox
Answer either [(a) and (b)] or [(C)] 5+.5—1o
[(a) & (b)] &2 [(c)] Y Ted 9 ¢

(@) 1f(a#) y=sin""x, show that ((YSIA )

PRI

. ' Contd.
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(@)

(b)

(c)

(1 x )yn+2 (2n+1)xyn+1_n Y, =0
2+3=5

State Lagrange S mean value theorem
in [@, b]. Using it prove that

b-a |
14+ b?

for posmve values of qa and b, 1+4=5
[a, b] SRR casﬁt@ﬁ TGN SoAIGIR

b-a
1+a?

<tan'b-tan'q <

Amﬁmwwquw(ﬁ

—-a
1232 <tan b-tanlq < 1b+—%
: a*

Sketch the level curv 1] -
functions : e of the fosllfg‘:l ?g

. (i) f(x:y)=4x2+y2

(@ g(xy)=x>-y?
o T IR 5T W 7 ¢
0 f(x y')=4x2+y2

() g(xy)=x2_y

BO1FO0 0090 8

6.

Answer any two of the following : 5%2=10

et w5t Sie Tet 9 8
(@) Show that the function

2 .2 :
x—y 2, .2
>, fx"+yY #0

f.(x: y)= )C +y
O ‘. , ifx=0)y=0
is continuous at (0,0).
@y [ T,
xz—!:l2 2, .2
. , if x*+y“#0
f(JC, y)= x2+y2 Y
0 , if x=0,y=0
(0,0) Rrpe =i |

(b) Examine differentiability of the followmg
function at x=0.

’x e%‘—e%‘] x:;O
f(x_)=\ e )
. O , x=0
Yo
0
fx)=3 [e%‘+e’%‘)’ 7
[ © , x=0

BO1FO 0090



' Evaluate (any two)

(ﬁmmr 7513) T Fefa 8
. 1-cosx '
U ff—% x* .
(ii) ' lim \'”52*'8—3
. x—=-1 X+1
x—e X~ e
() lim \/3x +1 —\/2x -3x+5
| .x—m ,7x+2
* 7. Answer either [(a} and (b)] or [(c) and (d)j :
6+4=10

[(a) I® (b)] @R [(c) W (d)] =% Teq 341 ¢
(a) Show that the function

xe’s
f)=y 1, o% **0
oo 0., x=0
ontinuous F i i '
s con s but not dlfferennabk a6t
ST @, Fow
| xek
f(x)‘ 1+e%< v X#0
0

BO1F0 0090

21,x2=5 |

(b) Find the value of g in the mean value
theorem f(x+h)= f(x)+hf'(x+6h),

0<@<1, for the function f(x)=e”.

TR TAAIES
© flx+h)= f)+hf(x+6R), 0<6<1,
g I Wi Tfeteal, I f(x)=e”. |
(c) In the mean value theorerh
f(x+h)=f(x)+hf’(x+9h), 0<0<1,
show that limiting value of 4 as h -0
is 4, if flx)=sinx. | | 6
TN TASATIONS
flx+h)= f(x)+hf’ (x+0h) 0<6<1,
@edl @ ¢ I S I 3 T, ho0
W flx)=sinx1
(d) In a triangle ABC, a =2 units,
p =3 units and Zc=60", find the
value of “sinA. : 4

ABC RigeS, a=2 &3F, b=34F SI%
/C=60° msmAaﬂﬂ%\%l\?ﬁTl

. Coﬁtd. A
BO1F0 0090 11 B
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Paper : _ ' l. '
P MAT-HG-1026 i (v) Find the distance between the pomts

A - . ' [
( nalytical Geometry) o | (1,-2,0) and (4 0,5).
Full Marks : 80 - | :
, rks : 80 | | (1,-2,0) % (4,0,5) ﬁﬁ@ﬁwm
1. Anst ime : Three hours - Fefa =t
. Answer th : . R
© following questions : 1x10=10 (vi) For what value of a, the
T TRl ehieE Tes oy ¢ | . ) .
i w | transformation x=x'+2, y=ay -3 18
rite the condition of three vectors o A a translation?
abandctobecoplanar | | a3 & W AW x= x+2y ay'-34
_ : mﬁ FHAGI @] ?
a,b W% & o R ey i |
(") (vii) Write the equation of the normal to the
i)  Fi ) , _ A
md t2he angle between the vectors - parabola y*'=4ax at (am2, —-2am).
=i-2j+2k an PR '
, d v—-31+61+2k ‘ y2=4axwﬁ‘§€cﬁ€(am2,—2am)ﬁ"@‘
= l - y
J+2k O 5= 3i 16/ 40k coH , wieraa A Bl -

WW @W’Tﬁ”ﬁlW|

(i) Define dot product of t\'vo vect (viii) Define a conic.
ctors.

(S| 2ad R Tl
. @T @ ﬁqq w\w ml xﬁ\ A \ V
() If u=i ~3j+2k and - it ' (ix) - Under what condltlon
magnitude of a+6 _ J» find the » ax +2hxy+by +2gx+2fy+ch0
, may represent a pait of straight
=i-3j+2k FE 5 - lines ?

Wﬁ‘qu' - ~H'Ji’l?f, u+vd

BO1F0 0090 : A _
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ax? +2h.xy+by +2gx +2
| +c=0 ¢
ﬂmwﬁzﬁmv .

(x) Wntei the condition,

if ax?+ 2hxy + by?

Y~ =0 repres
pair of perpendicular lines. orie
a;; +2hxy +by® =0 9, GEAR sF5ig
TICIR A4 IR Rl 39 58 IGEI

. Answer the followmg questlons :

ot ﬁ;@w o 2x5=10

(a) F1nd the angle that the vector

VU =-v3i+j make
s Wlth the
x o positive

v—-«/‘z+; cﬁaxwwwﬁﬁaaﬂ‘ '

W@m‘tﬁ«ﬁW|

(b) Fmd the centre and radius of th
[

sphere that "has | (L, -2, 4) d
an

(3,4, - 12) as end points of 5 diameter.

BO1F0 0090 - 14

BO1FO0 0090

BT (AT P R ot (1,2, 4) o
(3,4, -12) A CIROR @ % JENd
- Fefr == |

(c) 1f e and e; are the eccentricities of a
hyperbola and its conjugate, show that

1
2 2
el e2

A PRI T O A AT Tl
melmezﬁﬂ’i@@

1.1

(d) Find the centre of ‘the ellipse
2x? +3y? -4x+5y+4=0.
2x> -|-3y2 ——4x+5y4.-4=0. TogEmIN (7Y
fefa = <

(e) Find the eqﬁation of the parabola whose -
focus is ( 1,3) and vertex is (4,3).

(‘1’3) W@ﬁ; (4, 3) ‘é“ﬂﬁ’ﬁ ﬁfif@ :
afqape e BRI

15 Contd.



' 3. Answer any four questions : -5><4=20
etz sifdor e Sas fomt ¢ '
(@) Show that the scalar triple product

a. (bxé) is equal to the magnitude of
the volume of the parallelopiped whose
concurrent edges are @, 5 and &

N @, d. (bxE ) e fRrope a, b e
¢ 3 RS A= BoW 0 idwy
i A ] T
AT AN | - e
(b) Find the lengths of the semi
the conic 7x? +52xy - 3242

-axes of
=180.
2
7X"+52xy - 32y° =180 *fitgmig G
TORR T [y =)
(¢) Prove that the equation
. A ‘
2x° -5xy +3y® - 2x+ 3y =0 represents

two lines and find theijr
intersection.

31311‘1’@ x 2x2—5xy+3y2_2x+3y=0'
801 Carfg o U 04
O @R R ey

BO1F0 0090 16

point of

BO1F0 0090

(d) Find the equation of the directrix of

l
the conic —=1+ecos?.
"

L 1tecosd *ﬂ(ﬁﬁtﬁiﬁﬁﬂﬁ@ﬁﬂﬁﬁ"ﬁ
r - .
9|

(¢) Find the product of the perpendiculars

from (%, y;) to the lines represented

by ax? + 2hxy +by* = 0.

(x,9) R o1 ax’ + 2Ry + by’ = 0@
il @4 et Bl T e Refa

() Transform the equation

3x2 + 2xy + 3y -18x-22y +50 =0
when the origin is shifted to the point
(2,3) and the axes are rotated through
’ .

r

—

an angle g
o .

TR (2,3) WW?‘%W@W Py

IS AW

3x? +2xy +3Y"

R FoERO

-18x-22y+50=0
et et =
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. Answer either (a) or (b) from each of the following

- four questions :

7 2
4 @

10x4=40

‘Wﬁwwwﬁﬁaaﬁzﬁwﬂa)aﬂb} TT Tey

Find the condition that the line
Yy=mx+c is a tangent to the

- parabola y® =4ax.

Y=mx+c @enw y? =4ax WT\W

| %@aﬁm‘ﬁcﬁqwﬂ

(@)

®) ()

BO1F0 0090

Prove fhat the sum of the
reciprocals “of two perpendicular
focal chords of a conic is constant.

I A X, DY 1ot srenpg oy
m@amﬁ%@mmml

Show that the equation

ax? + 2hxy + by? +2gx+2fy +e=0
represents an ellipse or g
hyperbola. according as

ab-h®>>0 or ab-h2 < where

abc+2fgh‘—af2 ~bg? - ch? %20.

18

(@)

e &, : |
ax® +2hxy +by” +2gx +2fy +c =0

AT T o1 ToS A S
ot w@ 3@ ab-h?>0 A
ab-h?<0,TS o
abc+2fghfaf2—bg2—ch #0 |
Find the equation of the tangent

to the conic -l—=1+ecosﬁ at the
r

" point P whose vectorial angle is

5. (a) (i)

BO1F0 0090

a.

L _1{ecosd “ia PR

r

a@a‘mxﬂgw
ffa 1 I

Find the e(iuationl of the bisectors
i

of the angles between pair of lines

ax? +2hxy +by” =0

given by " .
9 +by2=0 :[Enl : g )
it et

Contd.
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~

()

(®) (i)

(i)

12

Find. the equation ‘of the polar of

- P(x, y; ) with-respect to the conijc

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

SRR AATFE P(x,y,) Rge &
AR T Refy 5141 |
Find 4 such that the 'equation

12.,‘,2 ~10xy+ 2y +11x-5y4 10

may represent a pair of straight
lines.

AR Iw_IR
x2,_10xy42y2 +11x=5y4 120
T YO ol ol o o

Remove the XY term from the

cauation 3?4 owy +3y*-2=0
by rotating the axes,

- : Wéx2+2w+3y2_2=0

~—.

“BO1F0 0090

- ‘R’mxy"f‘?‘ﬁ’ﬂmwl

20

(@

) )

(i)

BO1F0 0090

- Find the parametric equations for

the line through P(S, -2,1) and
0(2,4,2)- |
P(5,-2,1) 9% Q(2,4,2) ﬁiq
Refa =40 3
Find a vector that is o'rthogor.-la,l to_ ,
both of the vectors il =2i-j+3k
and 1=-7i+2j-k.

=2i—j 5 =-Ti+2j-k
i=2i—j+3k 9% ¥
;ﬁa o TowE Y @9 (e Fefm

Find the pérametric equations
describing the line segment

joining the points P(3, O: 11) and

‘ Q(2,6,7)-

P(3,0,11) % Q(2,6,7) R
ﬂi’((.'fﬂ;ﬁ @eT AHFE T [

-

Find the 'parametric equations of
in

' ' d
the line through (—5,.2) an

parallel to 20-3J-

Contd.
21



7. (@ @)

(~5,2) R wieew crt s
2(-3j3 A @ (9T Ao
Wﬁﬁ@@l

Find the equation of the pair of

stralght lines perpendic
pa1r of lines given by viar to the

ax® +2hxy +by? =0.

ax® + 2hxy + by? = 0 @ oAy
SRR

(R OFR 7Y @ quﬁm

iSRS T 1

(i) Reduce the equation

14x —4xy+11y —44x - 58y+71 0
to the standard form.

14x2 —4xy+11y *44x
58y+71 o
WWWWWWI

®) )

BO1F0 0090

The normal at the point (at12 2at )
» «aty

meets the parabola y? = 44 again
at the innt (at22 , 2at2). Show that
2

t2 = _tl -——
[

22

(1)

BO1F0 0090

(at2, 2at, ) Frge B SeTTOIEA

y? = 4ax RGO (af3, 2aty)
e Afere 271 (s y

. 1

Find the asymptotes of the
hyperbola ’

2x? -xy - y? +2x - 2y+2=0.

2532 —xy-y>+2x-2y+2= 0
WWWﬁﬁWl

3 1500




