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MATHEMATICS
(Honours éeneric /Regular)
: For Honours Generic
Attempt either MAT-HG-10 16 or MAT-HG-1 026

For Regular
Attempt MAT—-RC—— 1016

The figures in the margin indicate
full marks jor the guestions.

Answer elther n Englzsh or in Assamese.

Paper : MAT-HG- 1016/'\/IAT—RC- 1016

(Calculus)

Full Marks" : 80

Time : Three hours

1. Answer the following queétiohs :
weq AT bed vl 8
(@) What is the n-th derivative of log(x+a) ?
| 1

log (x+ )3 roW SETEs! [ 290

Contd.



(b)

(d)

(@)

(9)
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1 in powers of x by

Expand tan i

Maclaurm g inlinitc ser 1es.

REGEIECE aip (.@léﬁT.BT a5 B tan™ x T B
x @ QoS ePta

Find the derivative of 2wt x°
K3 SMEICE x4 SRS Tlenedl |

tan x

rind the value of lim
. 13 x->0 xX

tan x

7 S Sfenedl |

Iim
x>0 X

State the Leibnitz theorem. 1

TafEteE BAAMICH! ol |

If 0=tan™ (-g-) what is the exact value
of sinf ? ‘ 1
4 0 = tan™" (1) 27, sing 3 A0 W [F 292

If b>0, b#1, then at what interval

the function log, x is dontinuous? 1

M b>0, b1, (503 & wgame log, X



(h) Find the average rate of change of
y=x"+1 wr.t x over the interval

X AR [3,5] EAES y=x0 +1 3 90T
B9 W Slerea |

(1) Sketch the graph of the function
fE)=(x-2" !
F0) = (x-2)* TR @1 T T

fj)  State whether the statement is irue or
false : , | 1
The function- f(x)=| x| is not differen- A
tiable at x=0.

e Gfes! T (o [ T 8

flx)=1x] Tl x =0 ﬁ“g\\‘) T 42 |

2. Answer the following questions : 2x3=10

T oHITARE Teld W ¢

(a) Sketch the graph of thé function
f(x)=1-2" and find its domain and

range. 2
f(x)=1-2% TEER @Y NI W AR
wifvrrg o {5 Siee |
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(b)

(@)

(e

Show that lim —5~ 5 does not exists.

2 (QRam_T1/CROQ MAT U/ IDA T 1~ a

. x -1 e
Find the value of Eclm T =1 2
x-1 |
lim — Rl Gferedl |
x-»1 \/—.;C =
Xy

x-0 X" +Y ;
y—0 2 %

lim ‘xy
cwg[w @, x50 %2 +y? 29 T

y-0 -

Consider the function f(x)=x*. Find *‘ A
the function which
(i)  shifts the graph of f one unit up ;
(i) shifts the graph of f ‘two units

down 2

fx)= x> i’tﬁ o T @%ﬁﬁw
() [ TENGE (ERORE 9F T A

FRY 9 |

(i) [ TEOR @Wﬁ?«ﬂw CEGE IR S
4 | '

Evaluate arc sin (sin -7—7[)

arc sin (sm Zé—) 9 9 Sfepeql |



§

Answer any four questions :

Ricwen sifReT @R e faa ¢ 5x4=20

(@)

(b)

(c)

(d)

Find infinite series of sinx using
Maclaurin’s theorem. S

(TR TSl el SR sinx g SE
c&% Gieredl |

Evaluate, usirig L’Hospital’s rule ':
x —
im X€° ~log (1+x)
x—0 2x

G ‘i’ﬁ?ﬂ—rﬁﬁﬁﬁmewﬁ GRERSIE

im X€ —log(1+x)
x—0. 2Ax

If Uis a homogeneous function of x
and y of degree n show that

X Ug +2xyUy +y° U, y=n(n-1)U. s

U @Bl n 91 x 919 y 9 579 T TG,

vedl @ ‘

XU +2xyU,, +4* Uy, =n(n-1)U.
U

If U=log (x2+y2 ),. (;x ing

definition. | S

I U =log (x2+y2), cvmg-g-a:mqa

ox
GAY9 TR Tfereq |
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(e) For what value of k, the function
sindx

flx)=4 3x °
kK, if x=0

is continuous at x=0?
k 3 & W99 AR T

sinb5x

flx)=3 3x °
ko oo,0if x=0

x= 0 BRACACISICzER:
() State and Prove Rolle’s theorem. 5
T ToAsIm e B il <=1 |

'if x#0

if x#0

4. Answer either [(a) and (b)] or [(c) and (d)] :
6+4=10

[(a) ST (b)] T [(c) T (d)] TN Te 7 8

(@) In the mean value theorem

f(x+h)= f(x)+hf'(x+6n),0<0<1,
show that limiting value of 9 as 4 — 0

's,".:.'f.'.‘}i.;‘ is 1, if .f(x)=sinx, | 6 |
e TR R () ‘
flx+h)=f(x)+hf'(x+6h),0<0<1,
(et @ ¢ I MO T L 79, 50
W f(x)=sinx |
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(b) In a triangle ABC, a =2 units,
b =3 units and /¢ =60°, find the
value of sinA.
ABC g5, a =2 4%, b=349F¢ %
JC =60°, (9% sinA  3H Geredt|

4

(c) Show that the function

[ xe* .
Flo) = 1+er 2 x#0
| 0 , x=0
is continuous but not differentiable at
x=0.- | 6
YAl (T, Tl
[ xe
Fl)e :;T/;, x#0
0O , x=0

x =0 Re oz Be okeem J21 1
(d) Find the value of ¢ in the mean value
theorem f(x+h)= f(x)+hf'(x+0h),

0<0<1, for the function f(x)=e*.
4

ST SIS
flx+h)= f(x)+h f'(x+0h), 0<8<1,
0 ¥ W Tfereal, 3 f(x)=e*.
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5. Answer any two of the following : 5x2=10

izt wbr =ieiq Ted w41 3
(a) Evaluate any two : DVpxoms
(ﬁﬁm” For) T e 34 ¢

. lim l1-cosx
(l) - x—0 x2

Vx*+8-3

(i) lim
x--1 x+1
| . logx-1
. e Zlm
(111) 0
() i N3X2+1-V2x2 -3x+5
. X—o 7x+ 2 |

(b) Examine d1fferent1ab1hty of the followmg

function.at x=0. S
i [/ _ o™ :
, X #
f(x)=1 e’ 1o Vs
0 . x=0 7
x ex e Ve 0 :\
F) =1\ Fpe k) FF7 5
0 , x=0
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).

(c)

Show that the function

2 _ 2 ,
X -y e 22
xy —2—, if x“+y“#0
flay)={" ¥y’ e
0 , if x=0,y=0
is continuous at (0,0). 5
(METl (X Te,
' [ 22
. Yy e .2 2
Xy , fx“+y“#0
fley)=1 = x*+y*
o S, ifx=0,y=0

(0,0) R wififozd |

Answer either [(a) and (b)] or [(c)]: 5+5=10
[(a) S (b)] TR [(c)] IR TEI = 8

(ét)
(i)
(i1)

(b)

It (afn) y = sin”! x, show that (7€ @)

| (1—-’52 )yz -xy; =0
(1 - XQ )yn+2 a (27’1 +‘]‘)xylwl - ngyn =0

2+3=3

State Lagrange’s mean value theorem
in [a, b]. Using it prove that,

h-a b-a

—— <tan "h-tan™ a < ——

1+b 1+a”

for positive values of a and b. 1+4=5
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p] SIGAFTS FANGE T G?if'fﬁtﬁﬁ

[a,
W‘%Q{[W g TS AR @
b—a
b-a |
<tan” b- tan” < 1+d?

1+ b*
W@baaﬂm’wml

(c) Sketch the level curves of the followm i
functions : : 5+5=10

() f(x y)=4x"+y"
@ guy)=x-y°

oo T @R o o T 2
() f(xy)=4x"+y°

() gley)=x"-y

7. State Euler’s: theorem on homogeneoué.

function. I 2
-1 x° + y3
X-y
ou _ou .
X—+Y-—=8sin2u

- Ox oy
Hence deduce that

" + 2 u 20 . |
- ox? dx Oy oy =2 (cos2u—1) sin2u

If u=tan , prove that

1+3+6=10

3 (Sem-1/CBCS) MAT HG/RC1/G+ 10



ST N e GARIEE e ferall |

I u=tan (x tY ), o 4l (F
X-Y
ou
b +y Y - sin2u
ox 0y

TR | AT T @
2 Pu , Ou 20l .
2 3% 0y oy = (cos2u—1) sin2u

If z=1Iog tan(-y—), then verify

X
o’z 8’z e
6x6y Oy 0x 10

I z= logtan(y) (o038 Fope] Al = (T

X
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Paper : MAT-HG-1026
(Analytical Geometry)
Full Marks : 80

Time : Three hours

1. Answer the following questions : 1><10=10_
SOICH B B BRI Gl
(i) Write the condition,

if ax?+ 2hxy + by2 =0 represents a
pair of perpendicular lines.

ax® £ 2hxy + by® = 0 9, AR AT
TN A AT ot 3919 56 Fyay

() Under what condition

ax? +2hxy +by? +2gx + 2 fy +¢c =0
~ may represent a pair of straight
lines ? R

& 5% Aeies

ax2+2hxy-r+by2+zgx+2fy+c=o ¢
ACAR AFETIA N w0

(iii) Define a conic.

*[$FAE SAs@) oy |
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(iv) Write the equation of the normal to the
parabola y” = 4ax at (amz, -2am )

y? = 4ax SIS (amz, - Qam) e
wfeeTsa Al el |

(v) For what value of a, the
transformation x=x'+2, y=ay -3 is
a translation.

a3 & M AT x=x'+2, y=ay' -39
FEEO Hofed J& |

(vi) Find the distance between the points
(1,-2,0) and (4,0,5).
(1,-2,0) ©% (4, 0, 5) % 7R Mo= =g
e =41 |

(vii) If u=i-3j+2k and v =i+ j, find the
magnitude of U+,
U=i-3j+2k OF =i+ jTC, U+UTF
A7l it a=it |

(viti) Define dot product of two vectors.
0! (O3 W5 77 el i |
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’
§:
2
73 ¢

(ix) I‘md the angle between the vectors
ii=i-2j+2k and j=-3i+6j+2k.

ﬁzi-Qj-i-QlcQﬂT?F6=—3i+6]+2k =i
voia e (el fRefr 3

(x) Write the condition of three vectors

i, b and ¢ to be coplanar.

6, b wiw ¢ (o3 oDl qTreE (A

2. Answer the following questions :  2x5=10
OoR eI Tl 9 6

(a) Find the equat1on of the parabola whose
focus is (-1, 3) and vertex is (4 3).

( 13)%@1@(43)%@%@
wﬁq@cﬁﬁﬂﬁmﬂﬁﬁ@|

% (b) Find the centre. of the ellipse
2x* +3y* -4x+5y+4=0.

2x% +3y? —4x + 5y + 4 = 0 TTBR <
fefa st

1=1/CBCS) MAT HG/RC1/G 14




(c)

%

(d)

(e)

If e, and e, arc the cccentricities of a
hyperbola and its conjugate, show that

1 1

—+—=1

el e
@I RS S BT ALGoA 2RET GoATFLS!
T e U e, (e, red (@

1 1

—+—=1

e e
Find the centre and radius of the
sphere that has (1,-2,4) and
(3, 4, —12) as end points of a diameter.
G5! (alETRd PR W & 9ol (L -2, 4) i
(3,4,-12) T (CIFFOR X S JPng
fefa s | e
Find the angle that the vector
U =—/3i+ j makes with the positive
X -axis.
i = —V3i+ j (SHA x OHI GAGS g Foro

T4 ool [efm 41|
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3. Answer any four questions : 5X-4f20

Rz 51fd6) o ©es fral 8

(@) Transform the equation
3x? +2xy +3y” -18x - 22y +50 =0 _
when the origin is shifted to the point

(2, 3) and the axes are rotated through

T
an angle 7

TR (2, S)ﬁﬁawaﬁwi
(IS AT

3x> +2xy + 3y° ~18x— 22J+50 0
TR FolraR ST Fefdt 71

(b) Find the product of the perpendiculars
from (x,,y,) to the lines represented

by ax®+2hxy + by’ = 0.

(%, 41) Rgm s ax2+2hxy-?rby2 20;} i
JCERT (4 GOIEICsT Gl SR ezt fefy 31 |

(¢) Find the equation of the directrix of :

1
the conic —=1+ecos?
r °

e = L+ ecos 0 wiamchig Rl W‘Tﬁ‘ﬁ!t ’
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(d) Prove that the equé_tion
2x% - Sxy + 3y? - 2x + 3y = 0 represents
two lines and find their point of
intersection.
2 B9 (7 2x7 ~5xy +3y? -2x+3y =0
TG GCAR TR W 0 O
Pizes wikvE g R 3|

(e) Find the lengths of the semi axes of
the conic 7x* +52xy —32y? =180.
7x? +52xy — 32y =180  *N@RE 4w
ToleR 719 e <=1 |

(/) Show that the scalar triple product
a. ( Ex&') is equal to the magnitude of
the volume of the parallelopiped whose

—

concurrent edges are a,b and C.

m4eql @, d. (bx¢ ) o foRe &, b o
¢ F A5 12 251 T 519 31 s SIons
S T |
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following

Answer either (a) or (b) from each of the 10x4=40

four questions :
e Pt o SIfARA SfeTst e (o) AT (b) T BT
FR ¢

4. (a) () Find the equation of the pair of
straight lines perpendicular to the
pair of lines given by

ax? + 2hxy + by =0
ax2+2hxy+by2_0 L‘IWWW
@ O 7Y @R @mwﬂfr’mﬁq
efa |

(i) Reduce the equation

14x° ——4xy+11y2 —44x—58y+71 =0
to the standard form.

14x2 —‘4xy+11y2—44x—589+71=0'
TR el Siplate st <l |

(b) (i) The normal at the point (ati'a 2at |

o
FER 55, Pk

§ 7t FTATHRLY
paic i



(W)

S. (@) (j

(1)

(atf, 2at1) e Bel wfeeraoi

2
y© = dax Sfarsly (atzz, 2at2)
e wwiftre 211 a1

Find the asymptotes of the
hyperbola

2x% ~xy -y® +2x -2y +2=0.

23 —xy—y? +2x -2y +2=0
SRIYE] TR (FAag Wl 31|

Find the parametric equations for
the line ‘through P(5,-2,1) and

Q(2,4,2).

P(5,-2,1) % Q(2,4,2) R
AEE @R (AR bl Tied
o =91 | ;

Find a vector that is orthogonal to
both of the vectors i =2i-— j+3k
and v =-7i+2j-K.

fi=2—j+3k ®® =-7i+2j-k
(594 VoiN TOAE @Y (& (o3 [efT |
<4 |
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6.

) ()
(ii)
(@ (i)

> parametric equat;

[Find ‘tllf | . Cquatio,
describing the line SCZmeny
joining the points P(3, 0, 11) ang

0(2,6,7).
P(3,0,11) @i Q(2,6,7) f

AN (@ARGT ABlTs e fefy
| |

Find the parametric equations of
the line through (-5,2) and
parallel to 2i-3j.

(—s,z)ﬁﬂ@w‘n‘m'mw
21— 33 MRS (B[ ([AR A6
TENel [Nl 31 | s

Find the equation of the bisectors
of the angles between pair of lines

given by ax” +2hxy + by* =0.
ax’ +2hxy + by* = 0 FNFI e

(R YOI e (@l TERETE

Nase el s |
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() Find the equation of the polar of

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

2
ax® +2hxy + by” + 2gx +2fy +c = 0.

ax? + 2hxy + by” +2gx +2fy +¢ =0
e AT P(x, y, ) @99 adm
@R AN el 4 |

(b) (i) Find A such that the equation
12x2 —10xy + 2y +11x -5y + A =0
may represent a pair of straight
lines.

27 R
12x% ~10xy +2y> +11x -5y + 4 =0
ARel qor (@ HorT T

(ii) Remove the xy term from the

equation 3x?+2xy+3y —2=0
by rotating the axes.

SFEES FAIR 3x% +2xy +3y° ~2=0

ﬁﬁ%%xy?ﬁ@mwl |




the line

condition that
{ to the

7. wofa) Y Find the
g a tangend

y=mx+ce

2 .
parabola y* =4ax.

y=mx+¢ GEINMIG y” =4ax w{4ged

-;aﬂx{zﬁ IR fqefz <=4l |

that the sum of the

als of two perpendicular
constant.

(i) Prove
reciprocC
focal chords of a conic 1S

ol 391 3, B I O PR T
S ToE AfeT (B 4T |

() (i) Show that the equatiori.

ox? + 2hxy + by” +2gx +2]Y +c=0
represents an ellipse or a '
hyperbola according as

ab-h?>0 or ab- h* <0 Whefe
abc+2fgh——af2 — bg” ——chgh #03
wyedl (1, |

ax” + 2hxy + by® +2gx +2fy +C -0
e AT BT ToigE Al PRI '
fiof o 7 ab-h2>0 A
ab-h* <0, 4%

abe + 2 fgh - an — bg'J* “ch?*=#0
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(i) Find the equation of the tangent

to the conic l- =14+ecosf at the
@

point P whose vectorial angle is

-l—:1+ec030 “feaq P e it (e

r

a (A, WW*N\WWF‘WW
41ﬁﬁﬁ'¢an

\ 112000
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