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3(Sem- 1 CBCS) MAT HG/RC
2021
(Held in 2022)
 MATHEMATICS
~ (Honours Generic/Regular)

AT - For Ho'nour‘s Generic |
 Attempt either MAT-HG-1016 or MAT-HG-1026
’ L For Regular '

Attempt MAT-—RC— 101 6

The f' gures in the margin indicate
full marks Jor the questwns

Answer etther in Englzsh or in Assamese.
R OPTION-A
Paper : MAT-HG-1016/MAT-RC-1016
 (Calculus) Gl

Full Marks : 80 =

“Time : Three hours R
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1. Answel‘ the followmg questlons : | IX1O= 10

©eld TNERRY Ty oy

- (a) - erte the domain and range of the'

function f(x) cos lx

(x)—COS | X WWWWWWW-
1%1'2”1 |

e (b) 2 Find-the Valu_‘ejdlf the.fuhc‘tion‘ ein2 -3‘7{ |

S S S e
| W _Sth—ésf_a_ T Sfengar)

e {c) ,Flnd the Value of lim (1+2x) “3--.'
= s . x=>0
X+3

| lzm(1+2x) x am%%mmn

x—>0

(d) _State whether the statement is true or
| false : - Tt

e W5 5257 © <0
_'The functlon f (x) f L
. 1—x 5 x>0

is ‘conti_n'uouﬁs at x =0.

2 (Qarm 1 70ODACY AEAM 1IN /DA IO .



WWW%Q%W
.
X

Wf(‘x)={ - ik« 3 ST

L x>0

-x Oﬁ”"fm'

(e) What is the ”—th derlvatlve of e ax+b 2

ax+b a n—_ﬂm%p

(7 Expand e in pOWers of X by usmd
: ,Maclaurms 1nﬁn1te series.

et c&t%wzﬁ% e o
" x?YW—WWI

Al

(g} 1f f (x) (x 1) , then on what mterval
~the functlon fis decreasmg 2

() x(x - 1) =, c—r@f-wcm 1%:
. SIEIETS m @9 : g

(h) -~State whether the Statement is true or

' false - <

- “Every dlfferentlable functlon is
E COntlnu()us' 9
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(i) leen a function- U that Satlsfle

1“T2<U(*c)<1+’%2‘ for all x;eO fing
imUGg

T U i chﬁmmw‘

: 1—72<U(x)<1+-; T WWT x;eO‘
m)lcz_rz})U(x)%'[%f\ﬁm ' ‘

() State whether the staternent is true or
- false : |
The slope of the tangent hne to the

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

—m%ﬁ”cﬁm o fiy v ¢
| 1 t'Sy x? +4x+7mw'gﬁq‘16|‘

2. ¥ Answer the followmg questlons . - 2x5=10
SR IR W frare - .

(a) Evaluate COS(arc ct)s(~ ﬁj] .'
L sl L e\ 2
\cos(arccos(“? I W Tferdar
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'si'n-x
C
(b) Let f()C):" 2'x OSx 1f X #0
if X=0
Show that f () I8 continyoy ;
Sk
491 27, f( = 2x tcosx IM x=20

(o

@

vflﬁ -x=O'

‘Tm@m(.‘i{f(x) X = Oﬁ"'{‘wﬁfﬁ‘im

If y= sm x pI'OVe that -

( 1-x -)yz"xy1 =0

(1_—x2)‘y2 -xy, =0
If u=x"y+y“z+2z"x, then find the

. du ou ou
+

' value of +

ax oy 0z

X Hﬁ'u::xqu_ y22+z x, (:\')'23'

a N ‘ i : ® -
'—E+@-+al mﬁ@@l

0x ay 0z

2
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(e) Evaluate (-sm fef ) 8

y esinx _1
lim —
x—0 log (1 + x)

g s . .» ‘Sx 4
3. Answer any four questlons o X4=)

ﬁmmwﬁafmmﬁm
(@) If 4. ( ) prove that

(x2 l)yn+2 +2xyn+1"n(n+1)yn.—0

dn -
- Hence dcduce that,if Py = (x -1 ) ;
e {1 B (), 0
| o _  Nl : R e : 3+2=5

@ -1 e
’(»2 l)yn+2+2xyn+1-n(n+l)yn-O
iﬂﬁwwwm i

d‘",( 2
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o jle’s theoremy .

(b} State R0 a.nd verify it for
the furlc_’(liorl f(x)=x(x+3)e"72' .
[-3,0]. k T peass

ﬁmﬁﬂﬁm%ﬁ?ﬁmwfw
A [-3,0] SIS ﬂ?‘m Fq T

f(x)=x()~+3)e./
(c) Evaluate, using L’Hospital’s rule :

e ZHPOE MO A R TW Refer 71

o (ex)iee
lim .+x ,x'_e' 5 -
: .x——>0 : X ' Lt
- du
(d) . Usmg deﬁmtlon ﬁnd 536- |
Cif us= log(x +y) Pt drde T 5

’Jﬁ u-log (x +Y ) C\‘JTGT&' :»mmsﬁ

('}u
D 3} ‘:m E—F’f\‘?@ﬂ

- that Q‘Lré;u ou _____?3____ 8
ax ay 6z x+y+zv._ |
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3 .3
@ ?£+5u 8u__;_,,§;__—

(7 Show that the area Of trlangle ABC is.

-EabSlnC G

Cﬁgﬁa‘@[ C?IABCW‘@T% —absan

Answer etther [(a) and (b)] or [(c) and (d)]:
(@) == 1)) LY [(c) - (@) ST TEY 9 2

(a) Find the value of 9 in the mean value .
- theorem

- f(x+h) f(x)+hf(x+67h) O<l9<1

. for the function f( )_§x3. _%x2 +2x
SR GRS _
ff(x+h)=f(x)+hf’(x+ah) 0<6<1

(% asrm‘@f%mam\o f(x ——x3 -§Ix2+2x

3
__y_ —z—+—)-c-, préve that.
(b) Ifu—z+x Y. ‘ .
ou
ou U, =<0
*ox Yoy 0z >
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- ou
ox - 0Y 0z

(c) State guler’s theorem on homO’geneo'uS
. functlon and then verify for e funcuon

e y) ; £x+—yy) e '?1'+4=5 
meﬁﬂﬁfﬂﬁﬁ@f}'ﬁiﬁm"‘ |

mﬂ—ﬁfwmﬁ@ﬁﬂﬂ\s |

-]

f(X,y)—
{d) Prove that (ﬁ‘iﬁcf ?Fﬂﬂ 3
T 2<tanlx<x, x>0-\v .78

. Prove that the double limit exist’ but repeated
11m1ts do not ex1st for the funct1on S

xsmhysm; () (0.0)
| 710

.'_f(x,y)

3 (Sem-1/CBCS) MATHG/RC/G 9 . Contd.



~W‘Tmmmfaﬁﬁ’”@‘®’ﬁmm
S W, v

flxy)= xsm‘*ysmx (e 5)%(0,

y
ool : 0 (x y)“(OO)
| Or/ e |
. Fmd 1nﬁn1te series of log(1+x) for |x|<1
using Maclaurms theorem. . 10

| G oA Waﬁ{ log(1+x)
IXI*’IGW ca%ﬁcﬁrmn |

6. -Answer either [(@) and (b)] or [(c) and (d)]
@ S (b)] @A [(c) T (d)] WR T =l

1
- (a) " If (ﬂﬁ) y 6asm g prove ‘that (e 91
@) — AT |

(i) (1“x2')y2"xy1“d2y=0 |

(ii) "(l—x2 )ynﬂ -(2n+1)xyn+] 3 (n2 +a2 )yn =0

2+3=5

() Show that, f(x)=x?sinl .o

X
O , x=0

s

| bl

- is dlfferentla eat x= and find f (O)
- 3+2’5
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(@

Lt 2 ]
m@m(ﬂ,f(x) i Sin— o, x#0

O S x=0

x=0 7S TEH AR f(0) Fefa =11

A trlangle has sides a=3 units, b=4
units and angle C= 90°. F 1nd the length

of the SldC C. 5

uﬂﬁﬁ@‘@f@a Bﬁmb 4&@@1&
£C = QOOICWWWWGW'

Evaluate any two of the following :
4 . 1/2><2—-5

.' \/ +4-2

A iMoo

x—0 X

1+ x+Sinx ..

G lm ‘
.A(H) x>0 3c0SX

1-cosXx

lim ———

x (lll) x—0 xsznx

3 (Sem-1/CBCS) MAT Ho/RC/G 11

o lim,tanx sec2x
(ll)) x=0 3x
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AnSWer eith b)] or [(c) and (4
er [(a) and (D/] € )
V&) ST (1) ey (19 o ()] S T 3
(a) Prove that (W‘f 4 ¢
tan
lll%(%] ¥ e .
~_'(b) Show that, f(x)= I;C:Z » X*a
is d1scont_iﬁuous '.af x=a. Si g
CW";[G?ITC’J f(x) {x o ;._)C#:‘a‘. |
= o 1 , X=a
x=a-'ﬁ“ﬁ"\“‘lﬁﬁ1§5g|; &
(o) -Show that (W,{em)
1'+x<log(1+x)<x for x>'o

(d) Consuier the fUnCtlon ey

fx)=x*-4x"+6.
Flnd the functlon vvhlch

(i)  shifts the graph of ftwo umts

| up;
(i) shifts the graph of fone unit tq
the left; - AL & s
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i) stretches the grapp oo .
- () oy @ factor 3; f Vertlcally

(iv) ComprCSSCS the- graph of f
- horizontally by a factor 2,

4.

f(JC) X ”4x +6€’C?1' o @533[
Rl
(i)_fw:lﬁﬁmmwmeﬂatﬂw
| =
(u) f*«ﬁﬁ?@ﬁ Cﬁ’fW TGP amzﬁrca |
| - (w) fW’(j?R @Wﬁﬁ@ﬁm
(w) fzm:ma mﬂm@r{z@qm
| ?ffé—a?afl N
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OPTION-B
Paper . MAT-HG-1026
< (Honours Generic)
'('A'.‘Qlytical Geometry) .
Pull Mores - 80
Time . ! Three hours.

The f‘ lgures in the margm indicate
- Jull mapys for the questtons b

,Answer either zn Englzsh or in Assamese

‘Answer the followmg questlons

; '.1><1_O=10
1 Under What condmon

+2hxy +by =0 may represent a
palr of parallel straight line ?

RS ACACE @ + 2hxy + by? = 0 g
Sl IR AR Rt 2 o

(i) Find the point on the conijc

' '§_’=3_,J2.‘C089‘ ’
whose radius Vvector is 4.

s oo



S 4" 2080 wex | |
- 3-42 ¢§“&“EQ@H%KQW

ﬁﬁmemﬂwimmac§§4l

(i) Define conjugate di
ellipse.

%MTGQﬁQﬁGWVﬂmﬁwmaﬁm,

ameters of an

(iv) Express ‘the parabola y’
| parametric form.

y’ ‘4GX‘ﬁ%TUmﬁmWﬁﬁwww~ewm7
Sl

=4ax in

(v) By what angle the axes are to be rotated
to remove the xy-term from the

equation ax? + 2hxy + _by2 -0 ?
o O S @
ax +mmy+m,_03ﬁ@WFuyJﬁﬁf~
ety .
(vi) Deﬁne cross product of two vectors.

@T CWW ﬁmﬂ\@ﬁ?ﬁl

(vii) Fmd the centre and radius of the
sphere (x- 1)2 y- 2)2+(z 3)2—16
(x—1f+(y—2)+(4—3f=16
(NFFER @ S T e =z

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



(ix) What‘.'i_s the value 'O.f 1% (i+j+k) ’
ix(i+j+k) 3 W R

(X) Find parametnc equat1ons of the line
paSSmg through 4, 2) and parallel to .

v=(-1,5).

(4, 2) ﬁv@mmu_(—l s)zmsnwa
(AR AT AT wI w11 - |
Answer the following questions : 2x5=10
(a) Find the angle between the vectors
» U=i-2j+2k and v~'-—31+61+2k

' ‘c—%«a@mm emctﬁq%;zm,

(b) Prove that the equation "

2x? +3xy - 2y* +7x-y+3=0 \
repfresents a pair of perpendicular lines.

3 (Senl-—l‘/CBCS) MAT HG/RC/G 10



Y 9 (7

ox? 4 3xy -2y +Tx-y+3=0 94 @S
AR el AR eI Rl |
(c) Find the co-ordinates of the focus and
‘the vertex of the parabola
y° —-4y 2x-8=0. L
Yy’ -4y-2x-8= o wﬁ@—cﬁmmm_

MR [efg =01

(d) Show that if the polar of P w.T. to an
ellipse passes through Q, then the polar
“of Q passes. through P. -

RS @ nﬂﬁ%v@—mﬂwpﬁi@@ﬂ"

- e Q R AT, Qﬁwﬁ@ﬂmr@m.»

- p @t Em)
(e) Flnd the direction cosines of the vector

’ 21-—4]+4k 5
21—4_]+4k C’?@Zﬁaﬁ*ﬂxzﬁﬁ‘ﬁ%aﬂ :

3. Answer the followmg questlons (any four)
5x4=20

‘ —mmm*mﬁm (Rctea 515!

(a) By a Sultable transformatmn ‘Temove
the term containing xy from the

equatlon 1 1x? + 4xy +14y% = 5

3(Sem—‘1/,CBC.S) MAT HG/RC/G 17 ~ Contd.



u‘lﬁﬂt%‘?@*‘amm "
11x? +4xy+14y =5 W T oxy

Mot ReEel Al |

(b) Find a. Vector that is orthogonal to both
of the vectors U= t 2, —1 3) and
l-} = (-—-7’. 2’ _’.1‘)' ‘

Al ﬁ=-‘(-2,‘—]’.,3) W5=(—7,2,—1) C@%
" Wmmm@aﬁﬁqﬁ 1 -

‘.(c) The nofmal. at the 'point (at1:2at1)
| ‘meets the parabola again at the point

1....__

e (atz, 2at2) Prove that t2 S ;
, ® 1 |

(azf1 : 2at1) WWWT\V‘S W@f\m
(atz, 2at2) e FI\W%‘ S 2 | oW T4 &

2,
t2 ='—t1"‘—t'”
1

.(C‘l) , Flnd the polar equatxon of a conic 18

| [
the form = -1+ec089

3 (Sem-1/CBCS) MATHG/RC/G 18



(e)

"Wﬁ‘ﬁl?ﬁﬂ

G S R éi\’a?l Hﬁamq ——1+ecosé?

r

Reduce the €quation -

x? taxy+y —2x+2y+6 0

to standard form.

?C +4xy+y —2x+2y+6=0

- TR S e Heed |

Find the equation of the bisectors of

~ the angles between the pair of lines

| t,1ver1 by ax’ +2hxy+by .'-0

ax? +2hxy+by =0 W Jeadt cw

YOI SIS m%ﬂmﬁwmﬂﬁaﬁqﬁcﬁmi

- Answer either (@) or (b} from each of the following
four equations @ fon 10x4=40

oo Erﬁﬁ‘rﬂﬁ“mﬁa AfSER (@) w24t (b) BIH< TG T ¢
4. (a) (i) - Find the equatlon of the tangent

-to the conic
4xv +3xy+2y2 —3x+9y+7 =0
at the point (1,-2). |
(1,-2) RFge
| 42 +3xy+2y —3x+5y+7 o
e 9T T?:n ~opefeq AR ﬁcle

=)
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S.

| (1)

)

(a)

€quation of Secorl

a homogenemls
d degree in x ang
pair of streught lineg

Show that

Y represents 2

passing th rough the origin.

C‘T%L‘GQTGI xmyq““ '“ﬂm’i‘@

.ﬂﬁwqmmmam'

Wﬁ?{@m.

It by a transformation from one set of
- rectangular axes to another W1th the

same or1g1n the expression -

-- ax_ +2hxy +by_

changes to ax'? + 2}1x"y"+ by’2 , then

a+b=a +b' and ab-h?=a'b’ —h'>.

‘WWWWWWW@
'ax+2}'ucy+byﬁffzit3‘i -

- ax’? +2hx'y '+by'2 [ ﬂﬁz&%:’zx

C‘C@meawca e

a+b a+b' @rﬁa ab— hz

(l)

bl __. hl2

“Find an equatlon of the line iIn

3-space that Passes through the
points P(2, 4, \1) and Q(5, 0, 7).

P(2, 4, —1) W= (s, 0,7) FEI

iy ) %ct fef 901
3(Sem 1/CBCS) MAT HG/RC/G 20



(i)

vectors

”=31—2] Sk v—z+4_; 4k and e
=3]+2k s

31—-2} Sk, v—z+4J 4k R
| W=3j+2k T, 4. (5 x ) RN
b) (@) Find the area of the triangle that’

is determmed by the points

-P(z,z,o) 0(+1,0,2) and
R(O7473) % ot
P(2,2,0), Q(-1,0,2) ==

 R(0,4,3) R Roft == iﬂ?g@”
Ffer Wefa 30

' (i) Prove that .A v
d'x'(_l;x‘c')"+5x(5x'd)+6x(dx5)=()
dx.(l;xé')+Ex(éxd')+5x(&x.5)'=f)

6. (a) Show that the ortho-centre of the
tr1angle formed by the lines

ax? +2hxy py® =0 and be+my =1 is

- a+b
x_Y._ -
g1ven by — l - am —~2hlm + bm

. - Contd.
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MYST @ g, +2hxy+by =0 m L
lx+my—1caam@@’i‘ﬂ“’gitﬁ“ ||ii1 CW,

| a+b . : '
—3_onhin bm
JERL 2hlm+

m:
(b) Discuss the nature Of the conic
r epresented by | '

3x° —Sxy 3y +10x 13y+8 O

%4 3o —8xy 3y +10x — 13y+8 o
AT ot o a2 P =1

i ofa) i) Show that _th_el equatioh{ of "th’e |
tangent to the conic —=1+ecosé
12 | = -

~ at the point ¢ is |

[ |

_; ' '9.' (o _
e e cos +.co.s(9 a)

[ | '
4@3{ Cz{ '—"“1+ecose “ﬁ\
ﬁ*@ ’WW %cf Q*G—.[

l ‘ .
i eqosé’ + égs(a -a)

a
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(i) . Obtain t-h € equation of the chord -

- [
“of the conic ;-—1+ecos¢9 JOlnlng

the two points on the conic, whose

‘vectorial angles are (a+p) and
. (a-p). p

- ;_=1+e-cos¢9 “TRW'(aq-ﬂ) NS

- Aa-p) 7 w\m{e‘ﬁ W ws‘ﬁasaci

| - Tferedtt - |

(b) (i) - Find the ’condition that the line.

acosﬁ+bszr;9=; may be a

‘normal ‘tQ: the conic ey l1+ecosf . .
acos¢9+bsmc9=— (ﬁ‘iﬂ@]‘ﬁj |
' | r

L—1+ecosé? *ﬂawvsrﬁ"ﬂ‘z cmﬁs-«‘
%%l\ﬂﬂ i

(u) Find the polar equation of a circle..

ﬂﬁmmﬂﬁmﬁﬁcﬁa?@l
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