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MATHEMATICS
(Honours Generic/ Regular)
For Honours Generic
Attempt either MAT-HG-10 16 or MAT-HG-1026
For Regular
. Attempt MAT-RC-1016

The figures in the margin indicate
full marks for the questions.:

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

Time : Thlje_e hours
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1. Answer any ten questions : 1x10=10

Rirerat w2br emR e fimi ¢
(a) Fiﬁd the value of sin 1680°.
sin 1680° é i Tfedat
(b) Write tﬁe range of.the function

f(x).=2+ ’

x*+4

flx)= 2+ Wmaﬁfiﬂaﬁml

(¢) Write the equation which shifted the
graph of the equation x2 +y2 = 49 into
3 units down and 2 units left.

x% +y? = 49 IR GO 3 G735 @it

e 2 mmmmwﬁmm
Tierdat |

(d) Find (WA Refa 31 ¢ costx + cos™(- x)

{e) F1nd (T Refy w41) 2 glm szze
-0

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

(9)

()

()

0

Is f(x)=sinx one-one on the interval
[0, 7] ?

flx)=sinx TWEI [0, z] SO Ll
RE?

Is the function f(x)=4v4-x2

continuous over its domain [-2,2] ?

[-2,2] wiffeTeas wem f(x )_m
wiRfoRd R 2
What is the nth derivative of gax ?

e I n'oN SR R 277

State whether the statement is true or
false :

The function y=|x| is differentiable
in (-, 0) and (0, ). .
O B! ot o o s Ty = | x|,
(-, 0) W= (0, o) SREAITS ST |

Write the Maclaurin series for ex.

e* I CRERT uMTer &k |
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. . = 3 . f

(k) If )lcl_f')}l f (x) , then find the value o

lim 3\/6+f(x)

x—a

W lim f(x)=3 o@

xX-=>a
lim 3/6+f(x) IR fefm =111
x=>a .

' . .
@) Find the value of Sin (arc sin g).
sin (ai‘c sin %] 3 W Rdfa =i

(m) State whether the statement is true
or false:

The function f(x)=cosx is

increasing in the interval [0, z].
oo SfeTt Wt 7 Ry frat e

T f(x)=cosx, [0, z] SRET® I
ESH
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n)

(o)

(v)

(@

State the Leibnitz theorem.

STRfAGeR SisiwyTot e |

Find the average raté of change of
y=x%>+1 W. r. t. x over the intérval
[3, 5].

x ACATE (3, 5] SERWTS y = 52 41 5
T TN Bfendar

Sketch the graph of y=| x| shifted
2 units to the right and 1 unit down.

2 R GIFIE O 1 G5 S Z
F], y=| x| FEFOIN T O 71|

State whether the statement is true

or false:

An equation of a curve of degree n
has at most n asymptotes.

o B! Tt 7 Ry B e

<8l n IS IFT TR W
S S|
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() State whether the statement is true
or false:

The slope of the tangent line to the
curve y=x2+4x+7 at x=1 is 6.

T SR ot 7 g o ¢

x=1 B y=2+ax+7 IH7 ~pies
AT 6 |

2. Answer any five questions : 2x5=10

Rieeteant <lsbt epa Teq ot
(a) Evaluate (I f{4F ) 8

. esznx _ 1 )
lim
x—=0 x

1

- .3
(b) Show that f(x)=xT and g (x)=(4x)°
are inverses of one another.

| 1
S @ f(x)= %3 Wi g (x)=(4x)° @5y
GHGR R |
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(c)

(d)

(e)

Sketch the graph of the function
f(x)=%¥x and find its domain and
range.

Flx)=x FTEOR (@ W TR AR
wiffcrg SR AR Tierdat|
x-2

x4

lim f(x),

x—4

=1, then find

o tim L5 1 corg tim £6) 4

x=>4 X -
T Fefw 741 / -

If @) f=x%+y? +2°, then prove that
(CST® 2 FA Q)

O L
= +2=—=2
At Pt

| Prove that (ﬁﬂ]‘ft i @)

. T
arc sinx + arc cos x =5,
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(9) Find the derivative of tan x w.r.t. sin x.

'Sinxm?lt‘.ﬁ tan x I SRFAG Sleredl |

' 5x-1, x <1
(h) If the function J (x)= '

o, x>1 °
continuous everywhere, then find the
value of k. ’

Sx;l, x<1
Xl=
ﬂﬁ f( ) {kx3-, x>1

mmmmuﬁmmkamﬁcﬁaw~

() If y=ersn 'x , prove that
(1—x2)y'2—xy1—a y=0.
I y:eaSi"—lx, CE‘CE?:{WIW &Y

(1 X)y2 xy -a’y=0

() Show that lim _2xg_§_ does not exists.
x-0 x +y

y-0

el @, lim ——~—

x—0 x +
y—0 y

) e 7z
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3. Answer any four questions : 5x4=20

Riczmat bifabt e=q Yo fat ¢
d
(@ Find =2 if y? = x*+sinxy

% Treat I y? = x2 + sinxy

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

-9xy =0. Also find the

tangent and normal to the curve at
(2, 4). 1+(2+2)=5

curve x3 438

orgedt @ (2,4) Rt L +yd-9xy =0
IF] SRS WIE| W (2, 4) e =l
G ST AR Slenad | :

(c) Show that the area of the triangle ABC
is % be sin A )
(el (T ABC fagem ifa %bcsin.A
(d) -Evaluate using L’Hospital’s rule : 7
91 oo Hif ewae IR T Wew s
fim L -1
-0\ x%2 sin?x
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(e) Find the maximum and minimum value
- of the function. 2VYat+2V=5

y= xX2-2x%2 +x+6

Wy x3 -2x2 +x+63ﬂﬁﬁmﬁﬁ$ :

m%i%reml

() Apply ¢-§ definition to show that the
following function is continuous at x=0:

f( ) [x.sml x#0

0 ,x=0

£-6 I A IR (e (7 S| Tl

x=0 Re wiRifee |

f() {xsznl x#0

0 ,x=0
. -1
| sin™! x :
(g) 1f (M) Y= 2 || <1, show that

(oredt cT) |
() (1—x2)y2—3xy1—y=0
(ll) (1 - x2) Ynea — (2n + 3) XYne1 — (n + 1)2 Yn = 0

3+2=5
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ou
(h) Using definition find o at (1,1) if

1

2 +y2

u=

5 azae <R (1,1) R ’—Zl—‘- 3 T e

q"@ Uu= —1_
x2+y?
4. Answer any four questions: 10x4=40 -
Ricerzt oifbt eid Tel Tl 3
(a) (i) State and prove Rolle’s theorem.
)
TR TooeR oS B e 4

(i) If u is a homogeneous function of
x and y of degree n, show that

2 s 62 62 ’
AL AL Y i
o2 Yy Y o~ Y
5
u B n-XSF x NP y I 3TN To 20,
@yed @
du d%u *u e
= +2xy +y? =n{n-1
> x*l’axay Y ay? rin )u
3 (Sem-1/CBCS) MAT HG/RC/G 11 : Contd.



(b} 1f z=log tan(%], then verify

Pz 9%z
Ox0y Oyodx

MW z= logtan(y) (ST ool emct'ﬁl

%z 9%z

O0xdy Odyodx

(¢ () 1If u=xsin™? (g) +ytan (f) ,
) X y
' find the value of
. 6 du_
6 X

If% u = xsin™! (g) +ytan™ (_’E]
X y 4

(TS (1,1) Rgs x ‘; LN
i [efy =

. 3(Sem-1/CBCS) MATHG/RC/G 12

+ya—Zat(11) 5

(i) If
2,2 . )
flxy)= ;’;"37 {x,y)=(0,0)

0 (x,y)=(0,0)

show that f,, (0,0)= fyx (0,0) 5

: i 2. 2 .
ﬁﬁ f(x: y)= x—)ch_yQ’ (x:y)¢(0,0)

0 (x,y)=(0,0)
(o8 (wYedl @, fxy (0:0)='fyx (0:0)

(d) (i) State Euler’s theorem on
. homogeneous function and verify

o L x\x®-y3
it for the function ¥ =—"3—73
x°+y

S

TN T ENR SHAAMIHIR ©fts Bral
1% ZAR AT u TR AR A I

x [ -y3
Jo U= x‘°;+y3
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@ 18 F0)= 70 hf'(0)+ lh_—;f" (6n),

0<9<1, find ¢ when h=7 and

fly=—o. 5

1+x°

e f(rR)=70)+ hr(0)+ hEZf" (6n)

0<6<1, ([T g I AW fefg 71 T°©
- h=7 9% f(x):L
: 1+x

(e) Using Maclaurin’s theorem, expand
Cos x in ascending powers of x.

R BoA=lI051 SICalot TR cos x5 ST
X 9 9% 28Aq 91| '

(1l () State Lagraﬁge’s mean value
theorem and verify it for the

function f (x)=logx in [1,e]
| 2+3=5
FRIGTR N AR BReCH! B
1% R eyl e f(x)=1log x IR
[Le] wwreTS ot w1 |
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(i) Bvaluate (WA a3 2%+2%=5
.- log tanx
m —

) :lHo log x

e —-e*-2log(l+ x
x—0 xsinx

(9) I y=cos (m sin'llx), prove that

() = | (- 2P - m2)| (- 4P - m?}... 82 - m2) @2 - m?)m2)

W y = cos (m sin! x), (oCT & W @,
(Ua)o = {(n -2f —'m2}{(n -4) - mz}....(42 - mz)(22 - mz)(— m2)

1.)
for .
x-a

x#a and let f(a)=0. Show that

fis continuous at x = a but not
derivgble at that. 5

1 ) -
.—a ?
x #a % @& T f(a)=0 | (RSA @

FEem x = o Jpe Rk, 8 sweem
et . ‘

) @ Let f(x)=(x—a)cos(

7o 0= (x-a)oos |

3 (Sem-1/CBCS) MATHG/RC/G 15



sinx+cosx if x#0
() Let f()=1 x ’

-2 , ifx=0
Show that f(x) is continuous at
x=0. S
X +cosx, if x#0

4 T f(x).= x
| 2 - ,ifx=0
S @ flx) FW x=0 Rege wiifom |

3 3
6 (@ Ifu =tan-1(xx‘iz ] prove that

xa—u + ou_ sin2u, H
A% Yy oy = . Hence
deduce that

2 2 .. 2
207u Fu’ 8% )
X ——— i Dy ——— —=(2 2u-~1
Yy Y ay? (2eos2u Jsin2u

S+2=7

3,.3
W u-=tan‘1[x Y

X-Yy

], ACTACRU G|

u ou
™A xX—+y— =gj B3
x6x+yay sin 2u | 3]
- o[ AR | T

2 2 2
2 “u ou 20Uy : :
X' 5+ 2xYy——+ y* — = (2cos2u — 1)sin2u
ax? axdy 7 ay? ( )

3 (Sem-1/CBCS) MATHG/RC/G 16

0) ' (i) Show that the function

2 _ .2 :
X “Y_ ifx?+y?=0
flxy)= Jny2+y2
0 fx=0,y=0
s continuous at (0,0) 5
orReA @ To
2 2 i
XY ifx?+y?=0
fly)= My
0 if x=0,y=0
(0,0) Rfe wiife=A |
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() Using Lagrange’s mean value
theorem in [q, b]. Prove that
b-a | b-a
1+ b? +a?
positive values of a, b. S
(CIPRICER I Toioieht eicziat TR
[a, b] RS, Wi = g
b-a
1+ b2
Q, b I AT WA |

(tan™' b-tan™q ¢

for

(tan‘1b~tan'la( b-a
1+a?’

3 (Sem~1/CBCS) MAT HG/Re/g 18

OPTION-B
Paper : MAT-HG-1026

(Honours Qeneric)
( Analytical Geometry )
Full Marks : 80
Time : Three hours

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

1. Answer any ten questions : 1x10=10
FRigpleat 2Bt e el 3

(i) What is the locus represented by the
equation ax? + 2hxy+by® =0 ?

a?+2hxy+by’ =0 NG
AR IHIN?
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()

‘conjugate diameters of the ellipse

If the lines y=mx and y=m'x are

2 .2
y .
4+ - .
22 T2 1, then write down the value
of mm'.
2 2 :

ES i
W E = RS y = mx

(iii)

i)

(v)

Y =m'x oI YA ¥, (TE
N ) | i

Write 'down the parametric form of the

equatlpn of the circle 2, y? =qg?

x* +y? = a? B ATRREAGRS ATy

frar ‘

What is the general e

parallel to x-axis ?

%:w TG (RN e Froer TR
?

gnte down !:he 'centre and radius of
e spherf; given by the equation

2 2 2
XY +2% + 2ux+ vy + Qwz+ d = 0

quation of a plane

2 2 2
X PY 2T+ 2ux+ 0y + 2wz 4 d = 0

~ 3(Sem-1/CBCS) MATHG/RC/G 20

(v)

(vii)

Write the condition, if
ax? +2hxy+by,2‘=.0 represents a pair
of perpendicular lines. ‘

ax? + 2hy + by? = 0 T SR SR
AFOIR 4] @ mﬁmﬂqmﬁw
|

Write the condition that the general
equation of the second degree

Cax? +2hxy +by? +2gx +2fy +c=0

may represent a pair of straight lines ?

AT qreq YR TR
ax2+2ru<y+by2+2gx+2jy+c=0_®
AR TRl SR oI o |

(viii) Define a conic.

()

3 (Sem-1/CBCS) MAT HG/RC/G 21

g IR AT el |
Write the equation of the normal to the

parabola y? =4ax at (am_2, - 2am).

1.42=4ax CIESIC (am2,—2am) S T
wfSesd AR0! T

Contd.



(x) For what values of g, the transformation

X=x'+2, y=ay -3 is a translation?

d 9q ﬁw m'x=x'+2’ y=ay'—-3
FAGICH! B R 2

-+ (<) Define conjugate diameters of an ellipse.

TG O Y R Tl B

(i) Find parametric equatlons of the line
passmg through (4, 2) .and parallei to

v=(-1,5).

(4, 2) R e QW 5 = (- 1, 5) = it
(SR AR et Ry 7w

(xif'i) Find the distance
(1,-2,0) and (4,0,5).

(L2,0)9% (4,05 ‘
=0 ) R 957 e g A

between the points

(xiv) If'ﬁ=i~3_]+2k and v—z+_] find the
magnitude of U+p.

W a=i-3j40k o, z7=i+j Sl
T+ TN Refy ’
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2.

(xv) Define dof product of two vectors.
Wl (SR WA SRR A<l |

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

d=i-2j+2k afﬁﬁ‘mc@‘aﬁﬁW|
(xvii)What is the value of i. (zx j)?
i(ixj) 99w &2

(xviii) Find the point on the conic

8 :
= =3- «/_2_ cos 8 whose radius vector is

4

%*3 V2 cos 6 =iw<a @it ! Ry <1
fif 791 TS T O 41

Answer any five questions : -2x5=10

Rzt =lob ek Tes fual 8

(a) Find the equation of the line

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

TR (2,1) Rl gres IR
3x+4y—10 =0 FNTIOR & T 27
Tz TS (@i TS JraRl 7=

3 (Sem-1/CBCS) MAT HG/RC/G 23 ' Contd.



- (b)

(c) -

)

If the two pair of lines
x*-2pxy-y? =0 and

2
x* -2gxy -y? =0 be such that each

pair bisects the angle between the
other pair, prove that pg+1=0.

T x2—2pxy—y2=0 15

x* - 2qxy - y? = 0 IR YRS
TR, SR MR (PR e

Find the angle between the vector‘

1=3i~4j+12k and 5 =- 4i - 3k

U=3i-4j+12k W j=-4{_3; (O3

BN R G R w1y

Find the vertex and focus of the
parabola 4y? _ o0, _ 8y+39=0.

4y? - 20x-§
y+39=0 Wf\m
% qife Sfreq

3 (Sem-1/CBCS) MATHG/RC/G 04

(e)

(9)

(W

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

" 2x? +3y? - 4x+ 5y +4 =0 GRTEOR @

fAdw =)

Define pole and polar of a conic.
&1 *IE SRR A GNTEIF T\ )

Prove that the equation

ox2 -Sxy +3y> -2x+3y=0
represents two lines and find their
point of intersection.

oid A (F, 2x2 —5xy+3y2 —-2x+3y=0
% AR AR fietel 0T oI TR (RS
g [ =0

Find the angle between the lines
represented by the equation

ax2+2hxy+by2+2gx+2f_y+c=0

ax® +2hxy + by® +2gx +2fy+¢=0
AT el T FTRECE TR e (I

Tt
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() Find the joint equation of the
straight lines which bisect the angles
between the two lines given by

3x2 +6xy-y2=0.
3x2 +6xy—y? =0 (UG THRS} (PAT
TfRReT or| (Y TR=E! fdy 41

() Find the direction cosines of the
~ vector i=2i+3j+4k.

G=2i+3j+4k (SIR Bl Mefa 11
3. Answer any four questions : 5x4=20
RicIeaTt 5135t emR Teg g o

(a) Transform the equation

X +2xy tan 2q ~ y? = o2

rectangular axes i
to the old rectan

sec 2a to .
nclined at angle o

gular axes.

2 ' -
X" +2xy tan-2q - y? =a? sec 2q
MR ot TSN Sroirs ol

TS T SRR sjzell SRR TS @
Y FEF| .

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

(b) Find the equation of the pair of tangents

(c)

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

from a given point (x;, y;) to the ellipse

2 2

+y—2=1

x_
a’ b
52 y2 B
a1 B R (o, y) ¥R 77!
%WWWW‘iﬁ‘fﬂWl

Show that the product of tl?e
perpendiculars from any point

(x,, ) on the lines given by
ax® +2hxy +by” =0 18 |
ax? + 2hxyyy + byl

‘/(;_b)z +4h?

(e (1 ax? + 2hocy + by? = 0 TN
(xcy, ) ¥ oF B T GO T

ax? + 2oy, + byt

‘/(;_ bf + 4h?

Contd.



(d) Find the equatiori of the .tangent at
(%1, y;) on the conic

ax2+2hxy+by2+2gx+2jy+c=0
ax® + 2hxy + by? + 2gx +2fy +¢c = 0

MTRT (xy, y;) e s silfiead el
ESN! A

(e) Find the centre of the conic
ax? +2hxy + by +2gx +2fy +¢=0.

Hence show that parabola is a non-
central conic.

ax2+2hxy+by2+29x+2]y+c=o
*ﬁwmﬁﬁﬂlmoﬁfm@mm
SRS @B Sl e

‘Find a vector that is. orthogonal to both

of the vectors ﬁ=2i-j+3k and
U=-Ti+2j~k.

U=2i-j+3k W.ij=~7i+2j—k (SR
qﬁamm QA = oS efy =101
(9)

Find the €quation of the directrix of
the conic L=1+eco
" Sé

l
~=l+ecosq RS L FE - W—

3 (Sem-1/CBCS) MATHG/RC/G 0

(h) Find the asyfnptotes of the hyperbola
xy+ax+by=0. :

Answer any four questions: .1Q><4—40
Rl SR epa s it &

i) (a) Show that 4. (Ex'é) is numerically
equél to the volume of the
‘parallelopiped of which the three

concurrent edges are a, b,é. 5
aedl @ a.(pxe)@ @b T
il A e Rt R Tl (19Tt

wed IO |

i i ‘line in
Find the equation of the
" 3-space that passes through the

points (2,3,4) and (0,-1,2). 5
(2,3,4) 9% (0,-1 2) R TSI T

s R e

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



@ (o

(b)

i) (@

Find the area of the triangle
that is determined by the points

. P(s) _‘2:1): Q(2, 4,2) and

Q(3,4,5). 5

P(5,-2,1), 0(2,4,2) &I

Q(5,4,5) Reqra Ao 1 frgeom
e e ==y

Find the vector and scalarA

projections of i = 2i+3j+5k onto
T=2{-2j_k. 5

D=2-2j-k (SFW e

U=2i+3j+5k 3 A o e
A Reonf ==y

qQuation of the
of _the angles between
of lines given by

2
W2y by’ <.

bisectors
the pair

2 -
X +2hoey +by? = o ST O

N TSR e @197 TARLSTS

R Rl 1)

.3 (Sem-l/CBCS] MAT HG/RC/G 30

(b)

(iv) (a)

(b)

Find the equation of the polar of

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

ax? +2hxy +by2+2gx,+2fy+c=0-.

5
ax® +2h§cy,+by2+29x+21§;-§c =0
(153 AT P(x‘l,y‘l)ﬁﬁ‘ﬂﬂﬁ@’l\
fefx =1 ¥

Find 4 such that the equation

12x2 —10xy +2y° +11x-5y+4=0
pair of straight

may represent a s

lines. . .
12x2 —_10xy+2y2 +11x—5y+4=.O 9

o ) I 4 3 B

Find the polar equation of a circle.
| 5

@mq@@gﬂﬁﬁﬁqw@w‘
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v (o

(b)

vi) (a)

(b)

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

parabola y? = 4qx. , 5

Yy=mx+c @O 32 - 445 SR

S (R 5 el 71|
Prove that the sum of the reciprocals
of two perpendicular focal chords

of a conic is constant. S

UMY =N (T B! Wi57=R Aol
R o9 (_d
S W AfSmm TR g '

Remove the xy term from the

equation 342, 2xy + 3y2 _92=0
by rotating the axes. 5

T
TR 3x% 420y 432 -2 20

TR R xy 917 S |

sz the equation of the pair of
gent§ from a gjven (xy, y,) point

. ’ 2
to the ellipse X_ 4 Y- 1
a? y

=

“ﬂmﬁﬁ%ﬁi(xpy1)°m§+y-2=1

T
WWWW@!WI‘&W:

3 (Sem-1/CBCS) MATHG/RC/G 39

5

(vii) (a) If the equation

(b)

ax? + 2hxy + by? +2gx + 2fy +¢ =0
represents a pair of parallel
straight lines, show that

ax? + 2hxy + by? +2gx +2fy +c=0
TR AT AN IR JECEA

a_h_g
MR " F

If 1 and [' are the lengths of the
two segments of a focal chord,

1 1 1. N
prove that 7+7=E’ where (@, 0)

is the}fo‘cus of the conic.
R ST S W e (9% [ -

|

| 1_1 o
TAAM T A 7757 I° (@,0)

e e o
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(vlﬂ) (a)
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Show that the lengths of the
semi-axes of the conic

' d
ax2+2h.xy+by2 =d are —

d
and ToTh 5

ax® + 2hxy + by? = 4 NTR G

k+my=n touches the ellipse
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If e, and e, be the eccentricities
of a hyperbola and its conjugate,

1 +—1-—1
show that —7 ‘31 eg . 5
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If (atf, 2at1) and (at22, 2at2) are
the two end points of a focal chord

“of the parabola y? =4ax, prove

that t1t2 =—l.‘ S

y? = 4ax SRS AT & qiTR

RN R R A (at?, 2a, ) I

a2, 2at,) 2, emid =t 452, =11

Prove that the eccentric angles of
the extremities of two conjugate
semi-diameters of an ellipse differ

by a right angle. 5
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(b) If the polars of (x;, y,) and (x,, y,)
22 2

w.r.. to —5-<5=1 are at right

A a? b? ‘ ’

angles, then show that

b*xqx, +atyy, =0. 5
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b*xx; +atyy, = 0
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