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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 English or in Assamese.
Paper : MAT-HG-1016/MAT-RC-1016
(Calculus)
Full Marks : 80
Time : Three hours
1. Answer the following questions :
Oo ZIERT TR Tl ¢

(@) What is the n-th derivative of log(x +a) ?
1

log (x +a)3 nos SRFeres] & 292

Contd.



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

(SIEETTRe S ST (RIS ¥ tan”' x
x ¥ 9o% oAF 41 |

() Find the derivative of x* w.r.t. x%. 1
K3 AECF x% T IRFAG SeTEd |

) . tanx
(d) Find the value of )lcllf(l) x 1
lim 4% 3 W Tfereat |
x—0 X
(e) State the Leibnitz theorem. 1
SO GoASAAICH! ol |

() If 6=tan (%), what is the exact value
of sind ? 1

T 6 = tan™ (2) =, sind I AT = F 292

3

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

the function log, x is continuous? 1

IM b>0, b=1, (I & OEET® log, x
FEACH] SR 232
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(h) Find the average rate of change of
y=x?+1 w.r.t. x over the interval

[3,5]. 1
x MATF [3,5] SEARTS y=x"+1 T 9T
29 i Tferedl |

() Sketch the graph of the function
£ )= (x-2)"- 1
fx)=(x-2)* ToMEGR @ =R |

() State whether the statement is true or
false : 1

The function f(x)=|x| is not differen-
tiable at x=0.

ey Cfehl A5 (o 59 fera) ¢
fx)=]x| TG x =0 7o SR 723 |

2. Answer the following questions : 2x5=10

o 2T Ted fwzl ¢

(a) Sketch the graph of the function

f(x)=1-2% and find its domain and
range. 2

f(x)=1-2° TEGR @ S 9T 371
SiMcFg W% 2o Tlered |
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(b) Find the value of ilz}

()

x-1
x -1

x-1
lim Tferez
xal\/;—l I &R

" xy
Show that i ~ 27 2 does not exists.
y—0 Y

2
lim XY
MRS @, x50 524 y2 B0 T2 |
y—0 y

(d) Consider the function f(x)=x?. Find

the function which

(i) shifts the graph of f one unit up;

(ii) shifts the graph of f two units
down. 2

f(x)= x* 2, o1 T (20! o 41

() f TEANGR (FRGRF 9F GFF G2
RIS IR

(ii) [ TEGR ETUOR Y2 G O (e BT
<4l

(e) Evaluate arc sin (sin %[j 2

arc sin (sin %[j 3 Wi Tferea |
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3. Answer any four questions :

Riciza sifabr e Tes Tl ¢ 5x4=20

(@) Find infinite series of sinxusing
Maclaurin’s theorem. S
CIEETIR THAAMICE! Aol FfE sinxq SHIN
CEITICH! Bferel |

(b) Evaluate, using L’Hospital’s rule :
jim, X" —log (1+x)
x>0 2x
o1 BoioerE e g i, FHefa i ¢
lim X€" = log (1+ x)
x—0 2x

(c) 1If U is a homogeneous function of x
and y of degree n, show that
x> U,y +2xyU,, +y2Uyy =n(n-1)U. 5

U @6l n S99 x S y I TN ToW 20,
e @
xQUxx +2xyU,, +y2Uyy :n(n—l)U.

ou
2, 2 : oy .
(d) If U=log (x +y ), find o using

definition. 5

ou
I U = log (x2+y2), ACIAT) EQWVE

(IR I Sfere |
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(e) For what value of k, the function

sm5x, if x#0
flx)=1 3x
kK , if x=0
is continuous at x=0? 5

k I & TR AE@ T

sin5x

, if x#0
flx)=7 3x
k , if x=0
x=0 iﬁo@ﬁf@%{?

(f) State and Prove Rolle’s theorem. 5
TR TAAMGIR U@ el ewie |

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

[(@) S (b)] QLA [(c) A= (d)] JHE TeF F4 ¢

(a) In the mean value theorem
flx+h)= f(x)+hf'(x+6h),0<60<1,
show that limiting value of # as h >0

is 1, if f(x)=sinx. 6
S GoAAMICETS
f(x+h)=f(x)+hf'(x+6h),0<0<1,

WYeq @ 9 IAMO I L T9, 1 50
T 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. 4
ABC [qgere, a =2 G3F, b =397 <
/C=60°, (S(% sinA I W7 Tfeed |

Show that the function

xe%‘
Flo) = m , x=z0
O , x=0
is continuous but not differentiable at
x=0. 6
MYl (&, Tl
xe%‘
f)=1 1aen *70
O , x=0

x=0 e ufiten 8 SRee 723 |
Find the value of g in the mean value
theorem f(x+h)= f(x)+hf'(x+60h),

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

TGN TAAIGS
f(x+h)=f(x)+h f'(x+60h), 0<6<1,
0 I W Sferea, I f(x) = e*.
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5. Answer any two of the following : 5x2=10

fRicIeat 751 oikeg Tes 4 2
(a¢) Evaluate any two : 2Y5x2=5
(Ricwizat 7519) < fefa & ¢
) i 1-cosx
@y am 2
2 f—
) lim Y *8-3
x—>-1 x+1
. logx-1
(iii) lm I9E2

(b)

x—e xX—e

V3x2 +1-+2x2-3x+5

W tim 7x+2
Examine differentiability of the following
function at x=0. 5
e oW
Flx)= x(mj , x=#0
0 , x=0
e oW
Flx)= x(mj , x=#0
0 , x=0

TG x =0 e SR w1 |
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6.

()

Show that the function

2 2
X -y e 2 2
X , ifx*+y“ =0
Fley) =" iy Y
0 s if x=0,y=0
is continuous at (0, 0). 5
WY&l (T T,
2 2
X -y e 2 2
X , ifx*+y“ =0
Fley) =" iy Y
0 s if x=0,y=0
(0,0) "o eIz |

Answer either [(a) and (b)] or [(c)]: 5+5=10
[(a) S (b)] 2T [(c)] T* Teq 4 ¢

(@)
()
(%)

(b)

If (IW) y = sin”' x, show that (W43l ()
(1—x2 )yz —xy, =0

(1 - x2 )yn+2 - (2n + 1)xyn+1 - n2yn =0
2+3=5

State Lagrange’s mean value theorem

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

bh—

1+b 1+a?

for positive values of a and b. 1+4=5

_ _ b—-a
<tan*b-tana <

2
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[a, b] SEAETS (FRIER TGN SAMICGE
TiH! fordl oI 23 2R o T (@

b-a
b2

b-a

<tan'b-tanta <

1+ 1+a?

a % b I LN VS QA |

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

) f(x y)=4x>+y?

(i g(xy)=x*-y

O O (FLOR DT ST 4 ¢
() f(x y)=4x"+y’
(@ g(xy)=x"-y’

7. State Euler’s theorem on homogeneous
function.
3,,3

If u:tan_l(x Y
X—-y

j , prove that

ou ou .
X—+Yy—=sin2u
ox oy

Hence deduce that
, 0%u o%u o%u

X +2x +y? - _ i
o yaxay Yy ayg—2(0032u 1) sin2u

1+3+6=10
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2TAIT AN TEE GAMMIOR Sfe Tl |

3,.3
i u:tan_l[x Y J, qu [ @
X-y

ou ou )
X—+y—=sin2u
ox oy

AN 2| AT € @

2 62u+2x o%u N , 0°u .
Py yaxay y ayg:2(0032u—1)stu

Or (5241)

If z=1log tan(gj, then verify
x

0%z 0%z

0x 0y - 0y 0x

10

M z=logtan(%j, (ST oyl o= T @

0%z 0%z

0x 0y - 0y 0x
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Paper : MAT-HG-1026
(Analytical Geometry)

Full Marks : 80

Time : Three hours

1. Answer the following questions : 1x10=10

were il eiciee Tes foell ¢
() Write the condition,

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

ax® + 2hxy + by® =0 9, IR 2K
TR A AR ol 0 5% forall |

(ii) Under what condition

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

F 5% AATE
ax® + 2hxy + by® +2gx +2fy +¢ =0 9
GRS RS o 12

(iii) Define a conic.

*{[e5q el forl |
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(iv) Write the equation of the normal to the
parabola y? =4ax at (amz, -~ 2am)-

y? = 4ax SEIEDR (amg,—Qam) e
wfSere AR5l forall |

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

ad & M98 AR x=x'+2, y=ay' -3 4
FERE FATT e |

(vi) Find the distance between the points
(1,-2,0) and (4,0,5).
(1, -2,0) = (4,0,5) 9 75R e 779
e =1

(vit) If u=i-3j+2k and v=i+j, find the
magnitude of U+U,
i=i-3j+2k OF G=i+ T, U+0F
il el s |

(viii) Define dot product of two vectors.

wh! (9399 ©6 7[<e9 viceel il |
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(ix) Find the angle between the vectors
u=1-2j+2k and v=-3i+6j+2k.
i=i-2j+2k 9% 0 =-3i+6j+ 2k (S
YOI e @i [T 71|

(x) Write the condition of three vectors

d,b and ¢ to be coplanar.

d,b W% ¢ (S fof 5 e (2T

SOREEIR

2. Answer the following questions : 2x5=10

Oelq SMERS el 9 2

(a) Find the equation of the parabola whose

focus is (-1,3) and vertex is (4, 3).

(-1,3) «felkm =ie (4,3) MR [(E@
e AN e 41 |

(b) Find the centre of the ellipse
2x? +3y® —4x+5y+4=0.

2x% +3y2 —4x + 5y +4 =0 CAJEHR (U
fef = |
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(c) 1If e, and e, are the eccentricities of a
hyperbola and its conjugate, show that

%+i2:1
€ €

(AT ASIE D+ O A2 2SS Tl

G e; Tk e, 2>, MYSl @

%+i2:1
€ €

(d) Find the centre and radius of the

sphere that has (1,-2,4) and

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

9Bl (9IFE R 1 7 9ot (L -2, 4) Wi

(3,4,-12) TA (IFFOR (@FW S [P
el a1 |

(e} Find the angle that the vector
U =—+/3i+j makes with the positive
X - axis.
U=—3i+j (9FE x ST F o1 wl5@
T CIeICH! el v |
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3. Answer any four questions : 5x4=20
RicpIea sife5! 2 Tes fwal ¢

(a) 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

z
an angle —.

4

IR (2, 3) RYeT AT TR a3 %
(TS AT

3x® +2xy +3y* -18x-22y+50=0
TFIR TS ATPCH] ey i |

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

by ax® +2hxy +by* =0.

(x, yy) ﬁ“ﬁ o[l ax® +2hxy +by* =0 ¢
SR ({2 [ el 791 @eisee] el 3541 |

(c) Find the equation of the directrix of

l
the conic - =1+ecos@

L1+ ecos§ s Fafieel wed fief
:

ESIN
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(d) Prove that the equation

2x? - 5xy +3y* —2x + 3y = 0 represents
two lines and find their point of

intersection.

ol B9 (@ 2x° —5xy +3y° —2x+3y =0
FNFIGIE AR ARAT o T o0
Pres @fims FNiE s <41 |

(e) Find the lengths of the semi axes of
the conic 7x? +52xy - 32y° =180.

7x? +52xy —32y% =180  *FT WL
TOIFR 79 T 310

(f/  Show that the scalar triple product
a. (Bxé) is equal to the magnitude of
the volume of the parallelopiped whose

concurrent edges are d,b and C.

qedl @, a. (bxé ) st sl @, b =
¢ 3 AMAfZe A2 BBIE & 510w 1 T SIToeq
S I |
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Answer either (a) or (b) from each of the following
four questions : 10x4=40
weTw 73] &% BIfRBIS Sfe! e (o) q (b) eHT Ted
I &

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

ax® + 2hxy + by*> =0

ax® +2hxy +by*> =0 9 0! 91 e
[ TOFR 579 (A ([ TR T 51
IGREESI

(ii) Reduce the equation

14x% —4xy +11y* -44x-58y +71=0
to the standard form.

14x% —4xy +11y* -44x-58y +71=0
NFECEIF S PN Folfes 4l |

(b) (i) The normal at the point (atf, 2at1)

meets the parabola y? = 4ax again

at the point (atQQ, 2at2). Show that

3 (Sem-1/CBCS) MAT HG/RC1/G 18



(atf, 2at1) TS Bl Sfee Rl
Yy’ = 4ax GG (at22, 2at2)
e Aifere 231 el @

2

1

(i) Find the asymptotes of the
hyperbola
2x® —xy-y*+2x-2y+2=0.

2x2—xy—y2+2x—2y+2=0
HRIET SR ([@Li%w e 11|

5. (a) (i) 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) fwms
MEE @R @ACET AR AT
IGRRIES

(ii) Find a vector that is orthogonal to
both of the vectors u =2i-j+3k
and v=-7i+2j-k.

U=2i-j+3k % 0=-7i+2j-k
(S5 OR ToUE &9 @I (839 T
<1 |
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(b) (i) Find the parametric equations
describing the line segment

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

P(3,0,11) == Q (2,6,7) ™
AT @S A ANIGIe el
41 |

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

(-5,2) R weeE @R e
2i — 33 AT (@RI (FUF AR
el e 41 |

6. (a) (i) Find the equation of the bisectors
of the angles between pair of lines

given by ax” +2hxy + by®> =0.
ax® + 2hxy +by* = 0 AN (S
(@ YOIFR WEE (FoR AL ST
STTe<e fefz <5 |
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(ii) Find the equation of the polar of

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

ax® + 2hxy + by? + 2gx + 2fy +c = 0.

ax? + 2hxy + by? + 2gx +2fy +c=0
=g ACF P(x,,y,) RS &I
(@ AT el T |

(b) () Find A such that the equation

12x% -10xy +2y* +11x -5y + 1 =0
may represent a pair of straight

lines.

A7 @ S 16
12x% -10xy +2y* +11x -5y + 1 =0
A0l qoiEl (@4l o 6 |

(i) Remove the xy term from the
equation 3x”+2xy+3y’*-2=0

by rotating the axes.

SFEFREE 9918 3x° +2xy +3y> -2=0
ANFER 21 xy AV S 4 |
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7. (a) (i) Find the condition that the line
y=mx+c is a tangent to the

parabola y® = 4ax.

y=mx+c @CE y* =4ax oK
oS (FAIF 56 el 41 |

(i) Prove that the sum of the
reciprocals of two perpendicular
focal chords of a conic is constant.

AN TN (T, A0 * 5P GOIe] A4 o1
TS TR AfoTF] TR 4 |

(b) (i) Show that the equation

ax® + 2hxy + by® +2gx +2fy +c =0
represents an ellipse or a
hyperbola according as

ab-h? >0 or ab—h? <0 where
abc +2fgh —af? —bg®> -ch? #0.
Ml (3,

ax® +2hxy + by® +2gx +2fy +c =0
el I GO GoRge [l o[]S
o™ @ W ab-h* >0 7
ab-h%?<0, 3

abc + 2 fgh —af? —bg® —ch? #0
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(ii) Find the equation of the tangent

to the conic ! =1+ecosd at the
r

point P whose vectorial angle is
a.

l
.
a T, RYOR (TG "9 75w
o <1 |

— 1+ ecos @ *FR P i AW (lel
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