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3 (Sem-1/CBCS) MAT HG/RC
2021
(Held in 2022)
MATHEMATICS
- (Honours Generic/Regular)
For Honours Generic
Attempt either MAT—HG—lO 16 or MAT—HG—1026
’ For Regular

Attempt MAT-RC- 1 01 6

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

Answer either in Ehglish or in Assamese.

OPTION-A
Paper : MAT-HG-10 16/MAT-RC- 1016
. (Calcutus)
'Full Marks : 80 .

.' ’l_“imé : Three hours

Contd.



Answer the follovvmc
O AT ey oy

- (a) ‘Write the domain and range of the

functlon f(x)-cos x.

lim (1+2x) %2 Suzr %I%\san
{d) State whether the stat

falo ement 1s true or

. " (L2
The function f (JG)‘-*{X > x=0

| I-x , x>0
Is Continuous at xX=0.
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questlons ¢ 1x10=10

(e)

o SRRt 1 ¢ i o ¢

2

Wf(x) { X

- l-x , x>0
x=0 e sk
What is the nth derivative of e®*? ?

eax+b T n-O% GEIETSIO! ﬁw g

() Expand e""* in powers of x by using
~ Maclaurin’s infinite series. o
CEERAT SPI TIH T9RT IR e T
X I QO9 AR 90|
g I f (x) = x(x- 1), then on what interval
the function f is decreasing ?
M f(x)=x(x-1) =, (50 f Foweo! &
TS JANE W2
~ (h) State whether the statement is true or .
‘ false :
“Every dlfferentlable functlon is
continuous.”
e SR BT 7 f%m 2
“oTeIs SR TR S |”
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TLU()
T U 9t
e
y SR, Aee
2

- (]) State Whether

(@) Evaluate cos( arc coé( 4 ‘ED
. - 17 |11

Cos(arc c'os(- V3 '
2 || T TN Tfeq

3 -
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(b) Let f(x)={ .
2

sinx .
+cosx if x=#0
=10

Show that f(x) is continuous at x=0.
SLX L cosx T x#0

@ o, flo)=9 x :
f(x) {zx 2

o€ @ f(x), x=0 e eIz |

If y= sin”! x, prove that

(c)
(l—xQ)yz—x%:O
ff y=sin"'x, ¥4 T @
(luxz)yg—xy1=0
@ I u=x’y+y’z+z’x, then find the
ou ou du
value of —+—+—.
ox 0y 0z
1 u=x2y+y’z+z X, (0T
ou  ou U g ik =

ox 0y 0z
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" (e) E . R - _
: valuate (T ey =) 3 o | o
osinx S - (b) State Rolle’s theorem and verify it for
lim -1 - : . -X,
x50 W*") - 3 - thé function f(x)=x(x-|.-'3)e % in
3 Ans | 3,0} : 2+3-5
L yé’;:%g;esﬁons : Sxam0 | - am%ﬂqw@ﬁ%%mmm@fw
° X4=
@ fars znza[so]ww AfTF TN TS
Ify=(x2_1)n prove |
| (x2-1) » Prove that f(x)=x(x+3)e |
| Ynsz +2xy, | ~n(n+1 )y (c) Evaluate, using L’Hospital’s rule :
H 4 B -
| €nce dedyce thatif p . d" ( ) & THireE NS AT R A= ﬁ‘-ﬁ 2531 3
n=—- x2_1 no. _
then @ . dx" > . Lo
cn ﬂa{(l“»xz).ﬂ . lim __.—————(1+x) e 5
dx +n(n+1)Pn=O, K | | x->0 X
My = ( x2 ] ) m : . 3+2=5 (d) Using definition find -a—li
2 of | .
o gl o) ;
Rl 5% = 1 n(n+1)y, =0 2. 2)
o @, 3Iff n . _ ﬂﬁu=log(x v+y.),m@7[& s IR
ll - ) au . . o
Caxt (" -1)", ot ‘ : | &—am%ﬁmn
| Fo1(1-x2)9E ~ | o 3,840 '»
T B oy
ou,ou ou_ .3
3 (Sem~1/CBeg, 1 that — +6y o xiyez 5
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au=diZE R R

o,
=l°g(x3+ 3 3 : zZ X
au vau Yy +z *3xyz), m@m ; . Yy
o S | xél—l—+ -all-+z§2-—0
S . ax Yoy oz

A==

o iy
on homogeneous

(c) State Euler’s theorem
’ ify for the function

(f) ShOW th
at the ar . < ]
-1 €a of tr )
3 %bsinc, : léngle ABCis. | function and then verl
: i 5 ( 3 _ 3) o o
T @ ABC frgem iy L floy)=5—5 1+4=5
4. A . . i 5 @b sinC . tyY .
| nSwer either [(q) ang | o e BT Gt B Tl o
[0) SR (1) ey (1) e, OF L) and @)): | wwfwmm.w TS
. (a) Find & [{C) i (d)] O %m ;ﬁ),]; 2 $ PoL ) ) - .
€ value N °e x!x _ ) | .
t;l(eorem Of 9 In the mean value . f(x, y)= x3 +yy3
x+h)= o ‘
o ) f(JC)-l—hfr(x_'_o.h) . , o
for the functiopn n),0<0<1 (d) Prove that (zwid 390) @
i onf(x)=§xs_§x2+2x SR e a0 S
' | . 5. Prove that the double limit exist but repeated

flx+h)= o
( h)-f(x)*hf'(x-x-gh e e :
: ),0<o< 1 limits do not exist for the function

0 I T SRS s £( -
PSS f(x)=1,3_3 ,

3% -5+ 2x 1, . cint :
. sin—+ysin— (x’y)¢(0:0)

fley)={" Tk
’ { Fo , (x,y)=(0,0)

{b) If u=£+£+_)_c

Z x y » prove that N . .
1’ au ’ ’ . ‘ :
xZ4 ou . :
o + y5 +z gﬁ -0 | ; ' 10
: Z : , o
| S ' 3 (Sem- 1/CBCS) MAT HG/RC/G 9 Contd.
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{

T e w27, 7' ' 7, 5% Jrge |

1

x (x: y)¢ (O’ O)

] | Orlww ’ (x: y)=(0’0)
ind infinjte series of

USing M
aclaurin’
urin's theorem

@) — Prove that (etrt 1
._(i) (1 _xz) .

Yz ~ xy, —q? B
(ii) (l-xz) 172Y=0.

Ynia - :
2 (2n+1)xy,,+,_(n'2+a2)y o

X" sin— -

® s '
how that, Fx)=x?sin L
. > xio

X

) ° |

18 di ’ )

| dlfferentiable at x=0 and f e |
| ind f'(0).

3 (Sein-1/CBCs
(Sein l/CBCS) MAT HG/RC/G . 3+2=5

10

lOg(].-l-x) for ,x,<1.
~ 10

o &, f(k):xzsin%c- , x#0
: _ 0 '?'-x=0
x=0 RS TRITH % f(0) fefa ==t

(c) A triangle has sides a= 3 units, b=4
units and angle C= 90°. Find the length

of the side ¢ 5

45 rgw® a=3 &%, b=4 ITF A
4c=9o°|c?rlfiﬁtﬁiﬁﬁﬂﬁ%ﬁl\‘fan

(d) Evaluate any two of the following :

2Yx2=5
Rzl wora S Ry = 8
o
x°+4-2
li '
(i) xl-Tb 2
. lim 1+ x+sinx
@ x>0 3CO0SX
e lim 1-cosx
(i) x>0 XxXSsinx
. lim tan x sec2x
(lv) x—0 3x
Contd.
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Answer either

R (T

(@ and 1)) or (1¢) and @)1:
T [(c) W ()] et B “(5'*'}']3 |
(@) - Prove that (e ) 3

] :

() Show that f(x)='{\'x-a' eea
v . xX-a °’
o 1, x=a
is dlscontinuous at x=¢q 4
s @@ X-a)
A A= 50g » x#a
. . X-q
1 y X=a

| x=q ﬁwmﬁrﬁw |
(c) Show that (Cryeam) :

——

Trx <009 (1+x)< for x>
(d) Consider the function |

,}T(AJ;)= x*-4x% y6.
Find the function

. whi
(i) "y

shifts the graph of
shifts the
the left;

[two Units up;
grgph of fone unit to

3 (Sem-1/CBes) gy HG/Re/g 19

" (iii) stretches the graph of f vertically
by a factor 3; IR
(iv) compresses the graph of f

horizontally by a factor 2. .

f(x)=7€4_4x3.+6 W’WW@:@T

() TR AR § G SoRET TIE
‘ ;
R GTF AT
AR @m
(iii) f T o
s ; PR
) fm Cﬁ‘&]ﬁﬁi@@‘f -

e =

" 3 (Sem-1/CBCS) MATHG/RC/G 13 B .C:ontd.




OPTION-B
Paper : MAT-HG- 1096
(Honours Generie )
( Analyfical Geo'ﬂetry)
Full Marks - g 0

Time : Three hours

* =0 g arm
Onic

(i) Find the point on the c

%=3‘W/§COS¢9

- Whose radius vector is 4,

3 (Sem-1/CBCS) MAT HG/RC/G 14

. ; | | .
§—=3-—J§cos€ |4 82O Wﬁﬁ

r e

Sefa o1 T© P ©H 4|

jameters of an
(iii) Define conjugate diam
i .
ellipse. - -

Toge o TRy R Fee

2 —4ax in
(iv) Express the parabola Y
(v . |
ic form. |
© parametric | .
47 = dax SRIEDRE SOER STERE 2P
1 -

X .

2 _ ? .
equation ax® +2hxy +by” =0
Y 2 _ g AN xy—-7M I8
ax? +2hxy +by” =0 o
ekl

. . i3 t

71 (ST A SR T o ;
dius of the
i) Find the centre and rad_xus.3 S s
i) . i "
. sphere (x—-l)2+(y—2) +(z

_of +(z-3Y =16
(;r;alz%‘)z;gﬁ :L»;wfﬁqﬁa !
c .

. ' ' Contd.
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H=i-2j+2k
(O R e

(b)  Prove that the €quatio
. ) n .

31464 ok

o =< @
2x2_+3xy—2y2A+7x--y+3=0 4 AR

SR THOIE A TR R FE -
Find the co-ordinates of the focus and

the vertex of the parabola
y2—4y—2x—8=_0- .

y? —4y-2x-8=0 TRIEOR L I
AR R wn '

Show that if the polar of P w.r. to an
ellipse passes through Q, then the polar
of Q passes through P. :

REd @ Bl GRS AeeE P R &1
| @arorE Q Reqwifi o'e, Q Rege &l (e
p cafa I

Find the direction cosines of the vector
Gooi-4j+dk. |
5 =0i-4j+ak (SFUOR i Bef 1

Answer the following questions : (any four)
' S5x4=20

T eriaiRd el T 3 (Riele 5IfIoY)

(a) By a suitable transformation remove

em-1/CBCS) MAT HG/ReyG.

‘-.
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the term containing Xy from the
o 2
equation 11x-2 +4xy+14y =5.

Contd.



2 .
Hx +4xy+14y® = 5 FRRAGR

(b)
of the VeCtors = (

5=(~7,2,-1). 2,-1,3) and

2=(2,-1,3) wm
W%W 5=(-7,2,-1) oH
mm:iiq“‘mﬁ‘ﬁgﬁn

g T
mhe normal at the p
e oint
ets the parabola again at
a

(atZ ) 2at2)

(at12 Qatl)
the point

Prove that ty =t
(Clt ) | u
1> 2at1 ﬁ% W
WFWW m
atg, 2at2) ﬁT ® oz ﬁs:.r\ﬂw
q I 3,

4

(d) Find :
the
polar equat:on of a
conic in

' the l
¢ form - ‘1+ecos€

3 (Sem-1/CBCS) MAT g IRS/G .
- 7 - 18

Fmd a .
vector that is orthogona_l to both‘ |

451 1T &I ﬁﬁmf %=1+ecose
SR W fE T

(e) Reduce the equation
2 +a4xy+y 2_ox+2y+6=0
to standard form. _‘
x?2 +4xy+y _2x+2y+6=0

AR ol SIEE FeATET A
4] Find the equation of the bisectors of

the angles between the pair of lines
given by ax’ +2hxy‘+ by’ =0.

‘w® +2hxy + by’ =0 TR ORI A
I mﬂmﬁﬂ@ﬁﬂﬁﬂqﬁcﬁwn

Answer either (@) or (b) from each of the following

four equations : 10x4=40

oo iR AR (a) T (b) TR TS S

4. (a () Find the equation of the tangent
to the conic

4x% +3xy+2yY —SX+5y+7.=.0

(1,-2) ¥
4x> +3xy+2y ~3x+5y+7=0
c
19 Contd
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() Show that a homogeneous “

equation of second degree in x and
~ yrepresents a pair of stranht lines
. passing through the origin.

(RS @, x % y 7 fares @51 79 |

TR AR AR @R SR
IR I 2 |

(b) If by a transformation from one set of

rectangular axes to another with the |

same origin the expression’

ax? +2hxy + by?
changes to a.vkc'2 +.2hx’y'+b1,j2 then
a+b=a'+b' and qp-p?2 =a'b' -h".
TR, ATE SN s aicer
ax? +2hxy + by? A

- @+ 2hxy 4 by? ot el o,
(O (RS @

a+b=’a +b' R ab-h? = gy
5 @ @

-h?r

Find an equation of the line in

3-space that pagses through the
.. Points p(o 4,-1)

P(2,4,~1) s, Q(5,0,7) ﬁ-..ﬁ

3 (Sem~1/CBCS) MATHG/RC/G 90

N

) &

t - -
(i) Proz;:l:§+bx(cxa)+cx(axb)=0
(bxc)+b"(°"“

f the
tha the ortho- centre o
Show

lines

d by the

triangle form® _o and xxmy=1 is
ol + 2Ry + DY asb

| //
. by z‘l_._._-y 2 2h1m+bm
given

)+é.'x(&x5)56

Contd.
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o
Zﬂﬁ @ o +ohy 4 by? = 0 W
+my = lﬁmkagmr_
© eI =M a

\2%—
am- -2him + bm?

(b) Dis

' cus ,

repr: S the natur .
Presented by € of the conic

3x? -8

3x 8
q%ﬁ:y +10x - 13y+8 o
7. (@ IR aigfe fef -
AN U sh
| oW that the equatio
' n of the
tangent to the Conic i =1+ g
ecos

at the
l point 4. is

r eCOs.9,+C03(9~a.) _

;"“ecosa-i-COs(g‘al)
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quation' of the chord' :

(ii) Obtain the e

1L, 1+60089 Jommg

pu——

of the coniC
the two pomts on the
vectorial angles are (a+p) and .
_(a—ﬂ)- |
| | —f_-'=1.+ecose' xﬂ@@'@ﬁ (a+B) T
. (a-P) ﬁ"*i"im"ﬁ =i vﬁ"ﬁﬁq

- gfaedl!
Find the cond1t10n that the hne

conic, whose

) 0
'acose+bsm9—i may be &
r

l .
normal to the conic —;.= 1+ecosf.

~acos€+bsin€=—l; @A

1 _1 4 e.cos 6 ca™ SfoeTs @RI 58
el
(i) Find the polar equation of a circle.

£t T st Fef =i

_—.——'—.'——--_ !
23 ~* 4000
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