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MATHEMATICS
(Honours Generic/Regular)

For Honours Generic
Attempt either MAT-HG-1016 or MAT-HG-1026
For Regular

Attempt MAT-RC-1016

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

Answer either in Englis.h or in Assamese.
Paper MAT-HG-1016/MAT-RC-1016
(Calculus)

A | Full Marks : 80

| Time : Three hours

Answer the following questions :
e eicaia Ted fdl ¢ e

(a) What is the n-th derivative of log(x+a)?



(b) Expand tan™'x in powers of X by
Maclaurin’s infinite series. 1

(e[ SPTIN (TICH! rag IR tan” X 5

x 9 Yfe@ 29§ ¥

S . ol & 2
(c) Find the derivative of x* w.r.t. 3.1

o ONCHATE X7 SRR Gloned |

mn X
(d) Find the value of lim ——-, d
! x->0 X
. tanx =
lim ———= 3 NI§ Bfereq |
x>0 X
(e) State the Leibnitz theorem. 1

o Toeimrcel ol

H I o= tan™! (%) what is the exact value

of sin@ ? 1

3 0 = tan"' (&) W, sind T IR R

(g9 If b>0, b#1, then at what interval

the function log, x is continuous? 1

I b>0, bzl, (9% [ ASHTS log, X
FEIC0] SRz 92
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(h) Find the average rate of change of
Yy=x"+1 w.r.t. x over the interval
18,8].% %8 1
x AlCACE [ 3,
RER(T \‘Eﬁ:“’«m

5] SgaETe y=x*+1 990y

(i) Sketch the graph of the function
£ (-2 |

F () = (x - 2)* TFeRIEhla (@14 S 7 |

()  State whether the statement is true or
Jalse : A 1
The function f(x)=|x| is not differen-
tiable at x = O ’
wery Gfeh! w5l @ g s ¢
F) = | x| W x = 0 S S 77 |

2. Answer the following questions : 2x5=10
wolq efiraiad Tl ¢

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

range. 2
Fx)=1-2% FHOR T4 S B &N
wificsd S AR Thisd|

Contd.



Tt

) Find the value of hm \/— 1 2 Answer an;y Sour questions :
fRICFITAl BIfAhY 2w Teg ol 5x4=20
Nl St The
hm —= 1 I 9 Clered (@) Find infinite series of sinx using
xl NX Maclaurin’s theorem. S
. xy . (AR TS 2l TR sinxd S
) Show that ll_’:}) z .2 does not exists. N ,fﬂf B! ecant T sin e
g > x>0 X' +y (HTICOT Theret |
N 2
ok B i ’ ital’ fe 2
et 5 hl’; > ¢y2 frs 73| (b) Evaluate, uiln,tlg L(?ESF)H s ru
A § 3 :« , p | — xX
y0 lim 22 =99 5
. x>0 2x
'd fun . Find ) ' o
(d) Consider the function f(x)= x2 1 a7 T5hrei e w0, B 1 2
the function which i
. xe*-log(l+x
(ij  shifts the graph of f one unit up; lim 29
x> X
(i) shifts the graph of f two units
down. 2 (c) If U is a homogeneous function of x

= e

[ oSS o o
f( x) = X2 T, o5k o (L] WO <12

) [ FEEOA EEDR 9T GFP ST

and y of degree n, show that
XUy +2xyU,y, +y° Uy, =n(n-1)U. 5

U 95l n 97 x 9% y I FI7 T 20

BRI T4 | e @
i f T UG 1R G A 2RI XU +2xyUy + Yy U,y =n(n-1)U.
> oU
%1 | @ If U=log (x*+y?), find —— using
A » _
fe) Evaluate arc sin| sm'——z} 2 definition. 5
" b0 O g U
14 T 'dﬁU:log(x +y ),C‘@T.EA
7)) e ox
arc sin | sin — | 9 ¥ Thedl | ‘
ko . TR A Tlereal |
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(e) For what value of k, the function

SinSx % " (b) In a triangle ABC, .q = 2 units,
Heig , I x#0
f(x)— 3x b =3 units and /c=60°, ﬁnd the
Kiziifs x=0 value of SinA. 4
is continuous at x=0 ? 5 ABC {49, =2 ¢35, b= 347 W%

= :, S(® ] aqy |
k I & 91 @ T ZC =60°, (SC3 sinA I N B

sinSx & (c) Show that the function
—, 1f x#0 . y
fx)=4 3x | xe” x+0
ki if x=0 fO)=1 14/
=0 R wikifezm e L 0« , x=0
is continuous but not differentiable at
(f) State and Prove Rolle’s theorem. 5 = 6
o TR e R e == YS! @, T C e
_ ,l( Jce%c 0
4. Answer either [(a} and (b)] or [(c) and (d)] : fl)=1 1. %" o
| % E
6+4=10 ; - 0
0 x=
Y ] ¢ W W ° ~ % ~ ’
[{a) 0% (B)] T [fe) F ()] TR T x=0 e wRite g sRee™ 721 |
(a) In the mean Value theorem (d) Find the value of ¢ in the mean value
fx+h)= f.(x.){—hf'(x+ Oh), 0 <G <1, theorem f(x+h)= f(x)+hf (x+6h),
show that limiting value of 4 as h >0 Bl for Hhe Ehnctioh Sldeet
is 1, if f(x)=sinx. | 6 :
LA TAAMG T SIS

f(x+h)=f(x)+hf'(x+6h), 0<0<1,

f(x+h)=f(x)+hf'(x+6h),0<0<1,
¢ " g 4 W Tleredl, I f(x)=e”.

e @ ¢ 3o T L TS, K0

I f(x) sinx | g
3 (Sem-1/CBCS) MAT HG/RC1/G 7 @md
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A
~Answer any two of the

R CCH

ol

(a) Evaluate any two :

fOHO\\'ing

LT IT0NE sE =y
70l SN T |9 ¢

(Rrera 759) I By =1 2
) . l-cosx
. | e
X0 _\:"
[2 . o
@ lim XX *8=3
x—>-1 x+1
. logx-1
qi) Im ————
{111) . i
() 1im Y3 +1-V2x?—3x+5
x> 7x+2
(b} Examine differentiability of the following
function at x=0. S

0
fxfe%‘“ %
f(x):—-? (e} re
| o

'{x _______e%‘—e_%‘ x#0 [
flx)= oHire )’

-~

; x=0
J, x#0
y x=0

FEAGA x =0 e S@dee A9 4 |

3 (Sem-1/CBCS) MAT HG/RC1/G 8
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(c) Show that the function

XY et - M XHY F
flx y)= yx +y2

0 ) if x=0,y=0
is continuous at (0, 0). S
(PEql ([ T,

\ 2 2

Xy x2—y , ifx2+y®#0
f(x,y)= x"+Y

X" if x=0,y=0
(0,0) e wiiva |

Answér either [(a) and (b)] or [{c)]: 5+5=10
[(a) S (b)] TN [(c)] T T 79 ¢

(@) 1If @W) y = sin”! x, show that ((74&31 @)

(i) (‘1—x2 )92 ~xy =0

, g .o
(it) (1_x2 )yrt+2 —(271+1)Xyn,1 —n Yn =0 -

2+3=0
(b) State 'Lagrange’s mean value theorem

in [a, b]. Using it prove that,

o ot b-a
—1—9———a— <tan'b-tana < —5
1+ b? 1+a’
for positive valucs of @ and b. 1+4=5
Contd.



[a, b] SIS @oaTgR s o

SfEt Bl o 3am RIS Al Ty g

b-a 3 "
> <tan” b-tanlq < b-a

1+q?

1+b
a OIF b I NS TN A |

functions : ,
) f(x y)=4x"+y?
() g(xy)=x*-y

TER T (LU AT T I ¢
() f(x, y)=4x>+y
i) g(xy)=x*-y°

function.
4

3 3
If uztan‘l'(x Y
X—-Y

ou ou %

) , prove that

X— + Y— = Sin2u Pk

cx oy
Hence deduce that
9 8211 '52 ~2

——~-+2xy u +y20 u )
P Aoy P =2 (cos2u-1) sin2u

1+3+6=10

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

(c) Sketch the level curves of the following
5+5=10

State Euler’s theorem on homogeneous

AR T TR SommE T Fel

3,.3
fw u=tan‘1L3‘__t.H_), efiet T4l (A
" x—y
: ou  ou
X—+Y— =sin2u
ox oy :
39 oA ARTB 9 @
A2
o’u . &u & U _ n2u
2 2 +y —5 =2 (cos2u 1) st :
5 6x2+ xyaxay oy’ (

or (I1%41)

If z=Ilog tan(—%), then verify

P’z _ o'z 10
oxoy 0Oyox
M z= logtan("j, (oCS el el I
522 = 522
ox0y 0Yox
Contd.
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3.

Paper : MAT-HG-1026
(Analytical Geometry)
Full Marks : 80
Time : Three hours

Answer the following questions : 1x10=10

Sl oER] Ted el 2

OO |

(i) Write the condition,
if ax?+2hxy +by® =0 -represents a
pair of perpendicular lines.
ax? + 2hxy + by? =0 &, G AT
TESITd 4 FRECER el T 5 feal |

(i) Under what condition
i + 2hxy + by +2gx +2fy +¢ =0
may represent a pair of straight
lines?

f& 56 AN
2
q)c +2hxy+by2+2gx+2]@+c:0 9
AR TR O e '
(i) Define a conic.

#9299 o) 1’%!?”,

3 (Sem~-1/CBCS) MAT HG/RC1/G 12
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(iv) Write the equation of the normal to the

parabola y® = 4ax at
2 = aax SO (am®,
wfgeras e Tl

(amQ: '_Qam)'

,Qam)ﬁﬁ@‘

(v) For what value

ation x=X*2 y=ay -3 is

transform
a translation.

(vi) Find the distance petween the points

(1,-2,0) and (4,0,5)-

(1,-2,0) % (4, 0, 5) R 70/ T TTF

g =41 |

i) 1f di=i-3j+2k and 5—i+j, find the
magnitude of U+0.
G=i-3j+2k SIF Goi+ j20E, UtD3

siie Wm0

(viti) Define dot product of two vectors.

75! (O3 ©O 7 e faat |

Contd.



() Find the angle between the .
€ctors

Uu=1-2j+2k and 15=—3i+6j+f)k

U=1-2j+2k ST § =-3j 16
J+2k s
WO e[ (@9 Refy 1) N

(x) Write the condition of three vectors

d,b and ¢ to be coplanar.

d,b W% ¢ (TR TORG Y™weNT 27H
5o 72|

Answer the following questions : 2x5=10
oY 2PINT U] 4 8

(a) Find the equation of the parabola whose
focus is (-1,3) and vertex is (4, 3).
(-1, 3) Ry oi% (4,3) AHRT [FE
SRgEBR e e w1

(b) Find the centre of the ellipse
2x? +3y* -4x+5y+4=0-
25 + 3y? — 4x + 5y + 4 = 0 CAJEDR (7
e == |

3 (Sem~1/CBCS) MAT HG/RC1/G 14

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

(T RIS il ©IF YA IS ST
T e, TF e, A, MYS

1+1
- — =]
ef e

(d) Find the centre and radius of the
sphere that has (1,-2,4) and

(3,4, —12) as end points of a diameter.

B (oo R S R ot (L -2, 4) S
(3,4,-12) A (MO &E oS I
Nef 41|

fe) Find the angle that the vector
7 = —/3i+ j makes with the positive
X - axis.

b= 3i+ | (OFE x SR GIGS [ TS
9l (@E! Ao =

3 (Sem- 1/CBCS) MAT HG/RC1/G 15 Contd.




3. Answer any four questions -

?<;:' ICIHCH 5}7%07 2%E TEq .ﬁ;‘m g

(a)

(b}

78
{8 *
5 oioti gi F o

Transform the equation

a2
3x° +2xy +3y° -18x-22y+50 = g
when the origin is shifted to the point

(2, 3) and the axes are rotated through
7

an angle rE

s (2, 3) f?’*‘f“vg e w T ks
(TS GIIE 4
’*’xz +2xy+3 2 _

’7fm 1S AEAH el =41 |

'*’"*//cf“ Z
Find the product of the perpendiculars

from (x,,y,) to the lines represented

by ax® + 2hxy + by” =

(x, 1) 74 %4 ax®+ 2hxy + by? = 0 4

Ama AL FEATT Gl @54 ez feefa a4l |

Find the equstion of the directrix of

the conic —=1+ecosd
: .
: 1
€& o8l o £oyers G -
- 080 #Mexathig fafast 7 e
a4l |

51 MAT HG/RC1/G 16

5X4=20

(d)

(e)

3 (Sem-1/CBCS) MAT HG/RC1/G 17

Prove that the equation

two lines and find their point of

. intersection.

oSl =<1 (1 2x —axyT3y ~2x4—3J 0
SR AR A W T wE

frwr (wemE ZAIE W =4
Find the lengths of the semi axes of
the conic 7x°+52xy - 32y° =180.

7x? +52xy -32y° =180 =R W

ToFR G fdd |

Show that the scalar triple product
Q. ( Bxé) is equal to the magnitude of
the volume of the parallelopiped whose
concurrent edges are 4, b and ¢
vedl (@, a. (bxé ) s fas@d d, b i
& % 5% ar fEh1a 171 51om A T TS
el 7 |

Contd.



AHSN’??’ either ((]) o1 (b)/ rom each of the ollow

> i

f n R ft {Oll i”g
@ [fr3) 0% 577%5?3 1\9( W (a) (b &X'
Q‘HQ’ 4 ) ( ) \ ‘@-@?

4. (@) (i) Find the equation of the pair of

str'aight lines perpendicular to the
pair of lines given by

ax® + 2hxy + by? = 0
ax’ + 2hxy + by* = 0 9 FiCds 341 731
(& YCIEE 9 (FA (@] FOlerd 1ol
fefa a1 |
(i) Reduce the equation
14x” —4xy +11y* - 44x-58y +71=0
to the standard form.
14x? - 4xy + 11y -44x-58y +71=0
Tal [ BATHE S SEe w4 |

(b) (i) The normal at the point (at?, 2at,)
meets the parabola y* = 4ax again
at the point (atf, Qatz). Show that

t2 :-—t} ~22—o~
1

3 {Sem - 1/CBCS} MAT HG/RC 1/G 18
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(i)

(@) (1)

(i)

(at?, 2at,
v g a, 2a)
fors Accalfere 241 (T4 1

2
t2="tl""t’l—'
Find the asymptotes of the
hyperbola

‘_y2'+2)‘c_2y+2=0-

2x? - xy
2x2—-xyr.-y2+2x-2y+2:0
o a niNARIKE! g zn)

Find the parametric equations for
the line through P(5, -2 1) and
0(2,4,2)-

p(5,-2,1) T% 0(2,4,2) [
qrEEA @Rl @A A F A
foiefa =t |

Find a vector that is orthogonal to
both of the vectors u =2t~ j+3k
and o =-7i+2j-k.



6.

(b) (i)
(1)
(@ @)

Find the parametric
describing the line segm
Chsinent

joining the points P(3,0 11)
Yy Wy and
Q (2,6, 7).

P(3,0,11) W% Q(2,6,7) fam
AT @RS AGTRE T Fefy
| o

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

(-5,2) R¥E @@ @[ o
2i — 3 SWGHE QA [A[ AeRe
TIF]e e T o

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

given by ax?+2hxy +by*=0.
ax” + 2hxy + by’ -0 AT e
[ YOled WG (Bl RIS FaIT
SR el 31 | |

3 (Sem~1/CBCS) MAT HG/RC1/G 20

(:CjUaU()nS_

(1)

w0

Find the equation of the polar of

the oo
g DLW

P(x“ Y ) with r(;f»pf;(,'?, to
ax? + Qhxy + by? +2gx + 2JY +€=0.
ax2+2hxy+by2+2gx+2fy +c=0

) 3 wam

e AACE P(x, U
@ el fefa

;such that the equation
0

1052 —10xy +2y° +11x -5y +/=

may represent 2 pair of straight

lines.
23 & e W@
12x2—10xy+2y2+11x—5y+2:0

e gor @ o TR

Remove the xy term from the

equation 3x®+2xy+ 3y?
by rotating the axes.

SR IR 3x? +2xy + 3y
FNFER A& 1y o7 ST

Z9=0

-2=0

Contd.
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‘M\“J :l\\

Find the condition that the line
mx+cC 1s a tangent to the
)

parabola y* = 4ax.

ST 112 . A e =
y=mx+c (WO y* =4ax ﬂfﬁm

G (B 9 9y 390

) Prove that the sum of the

b

reciprocals of two perpendicular
focal chords of a conic is constant.

-
AN TN (I

3R (@, 90 *IFS TOIT 2[79(F o7y
TS T AT TR = |

Show that the equation

) > 2
ax” +2hxy + by~ + 2gx + 2fy+c=0
represents an ellipse or a

hyry } 1 A~ +1 Q
nyperbola according as

P

.2 2
ab-h O or ab-h* <0 where

an—-h* <0 v

1/CBCS) MAT |

(i)
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- the tangent
Find the equation of th :

/ ~-ns O at the
to the conic — =1+ecos? ‘
r

~~torial angle is
point P whose vectoria
o .

L _ 1y ecosp *icaad PR e
r
o 7, RegeE i =

faefar a1 |

T

12000



