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MATHEMATICS
(Honours Generic /Regular)
 For Honours Generic
Attempt either MAT-HG-1016 or MAT—HG—l 026
For Regular
Attempt MAT-RC-1016

The figures in the margin indicate
i Jull 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

L. Answér the following questions :
Wo eI T fimf ¢
(@) Whatis the n-th derivative of Jog (x+a)?

|
log (x +a)I no% SRTETEH! [ 292
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()

@

“fe)

(g)

of smg ? 1

-

Expand tan™' x' in powers of x by -
) Maclaunn s infinite senes . 1 )

m{ﬂﬁn’wﬁa GOt e 7R fan KT
. XIACS ooy 7y
- Find the derivative of x? wrt x°-1

'x3' Wmﬂw X2 3 TS et |

Find the value of im ta’”‘ IR A

x—>0 X
tan x )

lim IR %%mzn |

State the Le1bn1tz theorem. b

%ﬁ?ﬁ? %"{Wﬁf}] m|

If 9= tan '®), What is the exact value

‘ﬂﬁo tan‘1(4)-® sm&ﬁﬂ%ﬂﬁﬁsﬂ? '

R b>o, b#1, then at what lnterval

the function log, x is contmuOus ? 1_

M b, bel, mﬁwm@logb
'“C‘B'Wﬁﬁiﬁia? |
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-

(h) Find the average rate of change of
y=x*>+1 w.r.t. x over the interval

[3,5]. . B 1
xﬂTZW[SS]Wy x+1aﬂ@
mm%ﬁw« |

(i) | Sketch the graph of’ the function
L f)=(e-2)" -1
f(x) (x- 2)“ TR WWWWI

G) State whether the statement is_ true or
false : , - : ' 1.
The function f (x) =| x| is not differen-
tiable at x=0. )
wor Bfeco! it ¢ 1t o ¢
f(x)=| x| T=W - x =0 ﬁ"'{@wml

2. ‘Answer the following questions : >2x‘5=10

(@) Sketch the graph of the function
f(x)=1-2* and find its domam and

range. 2
" f(x)=1-2* WWWWW '
wifcre e AR St
3 (Sem-1/CBCS) MAT .HG/RCI/G 3 : "Contd.



- -(b) Find the value of lim x 1 2 n
. L x—1 \/;_1 '
x-1

b |
xol Yxop 3 T e

() Show tha; lim —Y__ .
4  Show that bl X2 y? does not exists. -
T+ )

y-0

=0 x4y e

t‘he fuqcﬁon Wl}iicﬁion flx)= x?. Find
Jf@éﬁ WW;?W @mﬁeﬁwg ‘
O T ey G G S
C TARR :

“ ;,‘] R @Wﬁmwﬁw

sin <2£
6 .

(&) Evaluate sin( " 7;;) . 2
are sin ( éin U
6

_ 3‘(Sem—l/CBCS]MAT HG/RC1/G 4A

"—I .

Answer any four questions :

Ricizar 5135t o SeR ot ¢ 5x4=20
(@ Find infinite series of sinxusing
Maclaurin’s theorem. 5

| CREARAS ToloAe et $R sinx g SpT
CHTICO! Tfersan!.

(b) | Evaluate, using L’Hospital’s rule :
Jim %€ —log (1+ x):
x>0 2x
9 el WS e 3R, g =12
x - .
im X€ —log (1 + x) |
x—0 2x

(c) If Uis a homogeneous function of x
and y of degree n, show that

KUy +2xyUy +y?Uy, =nln-1)U. 5

U ¢Bi n AR x AF y I I[N FeW 20,
e @ .
XU +2xYUsy + YUy =n(n-1)U .

. ou -
(d) If U=log (x*+y? ), find <= using

ox .
definition. ‘ : 5
. » 2 ' 2 - oU ‘
M U = log (x +Y ), maama@
e IR TRl o
3 (Sem-1/CBCS) MAT HG/RC1/G 5 . Contd.
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o 0 - State ang Prove Rolle’s theorem. 5 -«

e) For what value of k, the. functwn o

sinSx
f(x) %, if x=#0

k , if x=0
is continuous at x=0 ? o
k3 W A wom
f(x);%i, if x#0 c
k ,if x=0
x= OﬁWWﬁﬁﬁ? ’

am%""’"@m%ﬁﬂ = 4

An
Swer ‘eithey [a) and )] or [(c) and (d)]O

Chs ()] ey [(c)w (d)mmwm °

f(x+h)

Show thatf(x)+hf (x+0h) 0<f8<l,

s 1 hmltlng value of ¢ as h"’ 0
18 g if flx)= sinx 6

TR St
Cj;f;;;h) f(JC)+hf'(x+9h) 0<9<1,
" « aaﬁﬁmﬂﬁ 1 7@, * h—0

f (JC) =sin X |

3 (Sem-1/CBCS) MAT HG/Re1/g ¢

(b) In a triangle ABC, a=2 units y
b=3.units and /¢=60°, find the
value of sinA. . : 4

ABCﬁT a= 2¢W b =393 W
AC 60°, CmsmAHWEﬁ@TI

{¢) Show that the function

xe/* o
F(x)= m , x#0
' 0 , x=0
is continuous but. not differentiable at
x=0. _ _ ’ 6
| (RS (T, T o
| ek
Flx) = : —l-m s, x#0
O , x=0

x=0 ﬁT v 9 Swaem w237
(d) Find the value of ¢ in the mean value

theorem . f(x+h)= f(x)+hf (x+6h),
0<6<1, for the function f(x)=e*.

S BAATGIOTS
f(x+h)=f(x)+hf’(x+0h), A0<0<1:
6 I T TS, W f(x)=ex.

4

3 (Sem-1/CBCS) MAT HG/RC1/G 7 | ~ Contd.



(c) Show that the function

Answe_r any two of the following : 5x2=10 x? —y?

%m’fﬁf@?“ﬁ%@wa‘fs - ; : f(x,y)=J S ki

(@) Evaluate any two - | 21,x2=5 s .

is continuous at (0,0).
(e 557) wim ot ot 2 | Bry
- . l-cosx Feql (A :
I lm = =Y

e 2 2
x->0 )C2 ) . | } wisiy
XY s

)= x“+y
X ! 2 : ‘ '
&) o @ ' 0 RN 20, =0

- (0,0) e =fdfoem|

54
, ifx2+y?=0

1froe =0,y =10

if x*+y?=0

(i) lim °9%x-1
. X>e
s e 6. Answer either [(a) and (b)] or [(c)]: 5+5=10

() 4 V3741 Jor? “3x 45 [(@) T (b)] SR [(c)] WS T 1 5

R Tx+2

P, ' | e (@) If @MW) y =sin™'x, show that (t1geat @)
Xamine dlfferentiability of the following

fanction a¢ g 5, () (1-x) o=y =0

(”} (\l — " ) Ynin = (Qn ¥ l)xy:h'-l i nzyﬂ- =0
2+3=5

State Lagrange’s mean value theorem
7 in [a, b]. Using it prove that,
1
e/x 23 e“ b =0
Lt

1+b

i] ) b*c; <ﬁan'1b—tan'1a <
for positive values of a and b. 1+4=5

x=0

TEOR x = 3 J . :
0 Rrre ormerm sim <1 3 (Sem-1/CBCS) MAT HG/RC1/G 9 Contd.
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[a, b] SAwTS G WA TR

SR ot i TR e e 9 @

b-a ' _
T2 <tanb-tan'a < b .
l1+a

aw’”wwml

(@ ) Sketch the level curves of the following

functions : 5+5=10
0 f(x; Y)=4x2 4 32
(ii) g (x, y)=x2 __y2
’ m T, (R %W CREE T
. ®) g(x y)—x -y2
7. State ’ .
; nctio?:ller_s theorem on homogeneous
If U= ta -1] X° + y3
" ( x-y » prove that
6u -
X—,,0u
Ox +.yg =sin2u
Hence dedy, that
2 62u a2u )
X T T a2 Pu ou
ox Oxdy oy? =2(cos2u-1 ) sin

1+3+6=10

~ 3 (Sem-1/CBCS) MAT HG/RC1/g "1

-

»

’ ’- 3 3 . BN .
‘-; o u=tan? [i‘—ﬂ-J o = T

x-y
x-a—l-l—+ yéy— =sin2u
ox oy
TN ~[ ARTS T T |
62 o%u o, 8%u
2 5% +y° o7 = 2 (coszu 1) §m2u
Oor (a%<r)

If z=Iog tan(%), ..then vérify

3’z _ &z
0xdy Oyodx

G z=logtan(%){®‘€8w A T T

3 {Sem-1/CBCS) MAT HG/RC1/G 11

Contd.



Paper : MAT-HG-1026 . (iv) Write the equation of the normal to the

(Analytical Geometry) T ~ parabola y? =4ax at (am?, - 2am ).
Full Marks - 80 - : y2 =4ax Wﬁﬁ@‘a‘?ﬁ (amz, —2'am) ﬁﬂf\o
Time : Three hours ' | | | wifere AR st
1. An . . | | (v) For what value of-a, the ‘ |
¢ nnswer the following questions : 1x10=10 , transformation x=x'+2, y=ay'-3 is
TS Tt ehRRT ey o1t ¢ : ‘- a translation. .
) Write the condition, : ' ' R . . I P IWIAR x=x'+2, y=ay' -39
if ax? | ] FAGRS TR TR~ -
;afa;xo; 2hxy + by? = 0 represents a : A :
er ' : SRS
- Perpendicular lines. e . (vi) Find the distance between the points

P A2hy +by’ £ 0 @, q@E AT (1,-2,0) and (4,0,5).

T R TR st o 56 Bl | e
. ™ | (1L-2,0) 9% (4,0,5) Ry ey
1) Un;:ler what condition - IcREE = T ) |

may oY +bY? £ 2gx 1oy 4c=0 3

lines present 'a._pair of straight (vii) If ti=i-3j+2k and v =i-} Jjs find the

o A : magnitude of U+7.
R 5 siitsre C | e 3
ax? 4o ‘ _ ~ ' fi=0-3j+2k WF =i+ jTC, U+DT |
ax +2hxy+by2+29x+2jy+c=0 4 ' m‘;{ﬁcﬁw| - ;

TR T Rt wwe ' - - )
(i) Defirie 5 conic. ' (viii) Define dot product of two vectors.

IR i foray f 7B (5B OB o e

- Contd.
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. {ix) Find the angle: betw.een the vectors

C U=i-2j+2k and 7=-3i+6j+2k.

U=i-2j+2k OF §=-3i+6j+2k (T]

YOI e™ G Ry <)

(x) Write the condition of three vectors

d,b and @ to be coplanar.

- 4,b A% & (oF R e RN

() .

If e, and e, are the eccentricities of a
hyperbola and its conjugate, show that

. I RS SIS R FRYA AR, T

T e, O e, T, (YA @

NI RGET i—+-1—=1
, ef. e

Answer the following questions : 2x5=10 |

OO RIS Tew 359 ¢

(a) Find the equation of the parabola whose

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

(-1,3) wfoRm wi% (4,3) Ry RFR |

et e Ry |
(b) Find the centre of the eliipse'
2x2 +3y% -4x+5y4+4=0.

2
2x"+3y% - 4x + 5y + 4 = 0 TREBR T
e

(d)

(e)

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

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

R cw.wﬂﬁﬁﬁﬁ (1,-2,4) o
(3,4, -12) T (IBER @ S JEAE
LR TR .

Find the angle that the vector
7 =—v3i+j makes with the positive

X -axis.

7= -V3i+ j (SFE x Y WIS feig 7S

| T I el 3|
3 (Sem-1/CBCS) MAT HG/RC1/G 14 ' |
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3.

Answer any Jour questions :

S5x4=20

ﬁmmwﬁ?rmﬁmﬁm

(a) Transform the equation

(b)

()

| Find the Product of the

L, |
3x *2xyY+3y° -18x-22y+50 =0
when the origin ig shifted to the point
(2/3) '
T
an angle —
i gle 7

T (2, 3) Regten e oR s
TR

(PITS @

XY +3y2 185 09 '
9 - : ¥Y+30=0
N et TRREDT ey et

fro oau Perpendiculars
m ( X1, Y;) to the lines, represented

% ax’+ 2y by <.

(i, Y) Rz oy Cix2+2h1cy+by2 =049
T TorEs TA TR ereret el <91 |
nd the equation of the directrix of

the conje L
nic =1+
, ttecos@,

l
~=1l+ecosg o
: e
- 7 IR fafi st ot

3.(Sem-1/CBCS) MAT HG/Re1/g ¢ 6

.

and the axes are rotated through -

(d) Prove that the equation .

(e)

2x? - 5Sxy +3 y? -2x+3y =0 represents
two lines and find their point of
intersection. ' ’
el 1 (T 2x% —5xy +3y° —2x+3y =0
AT A TETRAIT RO T
fFred g gics Fef < | |

. Find the lengths of the semi axes of

the conic 7x? +52xy - 32y =180.

7x? +52xy -32y% =180 A Wi
o 7Y R =

Show that the scalar triple product
a. (Exa) is equal to the magnitude of
the volume of the parall¢lopiped whose

concurrent edges are d,b and C.

et @, a. (5x& ) el R &, b

. & 3 AR e IR 051 1o 91 W] O]

T | o

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




Answer either (a) or (b) from each of the following
Sour questions : 10x4=40

TS faAl ot SR ST A (o) A (b) T TET

FR_aw 2 s

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

. straight lines perpendicular to the -

pair of lines given by
- ax® +2hxy + by? = 0

@ + 2hxy + by? = 0 @ R 1 7@
- SN BTN Y @ ({4 JoieR AT
Fefa =1

(i) Reduce the equation

2
149%™ ~4xy +11y® -44x 58y + 71 =0
to the standard form.

.14x2-4xy+11 2
Y ~44x-58y+71=0
ﬂﬁw@ﬁs e PR ol 1|
Gb) ) The normal at the point (atf, 2at1)

meets the parabola y? = 4ax again

at the point (atg, Qatg). Show that

t2 =~tl ~_g.
N tl .

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

(a2, 2at, ) Rege B W .
y? = 4ax WRTER (at3, 2at,)
Ree IS TH1 (YA @

; T

t2 =ft1-t_.
: 1

‘(ii) Find the a_symptotes -of the
hyperbola ~

2x? - xy -y* +2x-2y+2=0.
2x% -xy-y> +2x-2y+2=0 .
SRS TS (@IEE R =

5. (a) (i) Find the parametric equations for

the line through P(5, -2, '1);and
0(2;4,2).

P(5,-2,1) W% Q(2,4;2) ™=
fdfm =i E

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

G=2i-j+3k W® §=-Ti+2j-k
(S ToR Tou 7w dl (O R
Rl |

3 (Sem-1/CBCS) MAT HG/RC1/G 19 Contd.




(®) - ()

(i)

'Find the parametric equations

describing the line segment
joining the points P(3, 0, 1 1) and

Q(2,6,7).

P(3,0,11) &% Q(2,6,7) ﬁi'

HAN @G Ao T [T

ol

Find the parametric equations of

- :.the line .through (-5,2) and

6. (@

parallel to 2i-3j.

(-5,2) 3 W m e
2i~3j3 RRE (R ([N AGFT
T Refay =) IR

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

g given by ax® +2hxy +by? =0.

- ax® +2hay +by? = 0 FAPTA T
(I O NS @Y ANRReTaTl

TR Refer w1

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

i)

(i)

3 (Sem-1/CBCS) MAT HG/RC1/G 21

Find the equation of the polaf of
P(x,y,) with respect to the conic

ax2f2?pry4~by2+29x+2@ +c=0.

ax? + 2hxy + by? +2gx +2fy +c =0
A AMA® Pxy, y) RE &3
@" A [ |

Find A4 such that ;the 'equation

12x%~10xy +2y2 +11x -5y + 4 =0
may represent a pair of straight

lines.

. A3 & wiee AR

12x2 -10xy +2y% +11x-5y+ A =0
TR o @2l oM ||
Remove the xy term from the

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

SFEEF A8 3x° +2xy + 3y -2=0
ATRER # xy =% S 0|

Contd. -




(b)

7. (a)
3 (Sem-1/C

() Find the condition that the line

y=mx+c is a tangent to the

parabola y” =4ax.

§=mx+c @OE y? = dax TG

=ple (2RI 56 R w1

(i) ‘Prove that the sum of the
. reciprocals of two perpendicular

focal chords of a conic is constant.
" sl T G, Bl AT O TS

el el dfvwrTe TN 419

(i Show-that the ¢quation

represents an.ellipse or a
hyperbola according as

ab-h?>>0 or ab-h?<0 where
abc+2fgh—af2—bgz—ch2¢0-
oe @,
ax2+2hxy+by2+2gx+2fy+c=0
R IYFCH aﬁ%ﬂq@mm

_ fof 3@ 3 ab-h2 >0 A |
ab-h?<0,3S
abc +2fgh - af® = bg* - ch? # 0

BCS) MAT HG/RC1/G 22

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

—

(i)

3 (Sem-1/CBCS) MAT HG/RC1/G 23

Find the equation of the tangent

. to the conic L=',I+eco'50.a_t the

r - - .
point P whose vectorial angle is
a. : |

—l;z 1+ecosd RIS Pﬁ“iﬁﬂﬁ“l @51‘1

amﬁmm\wwﬁwﬁw
ﬁ‘ﬁﬂl

12000




