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.1.  Answer the following quesﬁons 1" 1x10=10
TE SIS T Tl ¢

(@) Write the domain an_d range of the .

function f (x) = COSj-l X
F(x)= cos~) x FeFOR ST o AR -
& '

~ (b) Find the value of the function sin® %’5

oW sin” 3—;’- 3 I Sfadan

(c) Find the value of lim Q+2x)%. |
x>

lzm(l+2x) x am%ﬁeau

. x=0

| {d) State whether the statement is true or .‘
false : ‘

2

: , Xx<0
The function f (x) : '
‘ 1-x , x>0

is continuous at x=0. |
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(e)

(g)

)

oo SR I (7 g ot

) . .
, x<0

Wf(x) {
l-x , x>0

x=0 e Wﬁml

What is fhe nth derivative 6f e™*b ?
e+ I n-on SRS e

sinx

Expand e in powers of x by using
Maclaurin’s infinite series.

CRERAS ST cac‘ﬁﬁstwaﬁ e 3
x?WWWI

If f(x)=x(x-1), then on what interval

the function f is decreasing ?

i fx)=x(x-1) T, (@ f FTWD B

IS AT ]2

State whether the statement is true or
false :

' ~ “Every differentiable function is

continuous.”
o Sl 61 (7 iy ot ¢
“HTSIT TR FER IR 7
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() Given a function U that satisfies
x° : x? .
1-—;5U(x)51+7 for all x =0, find

lim U(x) A
rx—>'0 . . :
TN U G 41 W3 Sieg, [ies
2

lim U S5
cors {10 ) s
() State whether the statement is true or

false : T
The slope of the tangent line to the

curve y=~x2+4x+7 at x=1 is 6.
wor SR 1 o fil o
x=1T y=ux>+4x+7 T PRI 801 61

Answer the following questions : 2x5=10

(a) Evvaliuate' cos(arc cps(— -1/5—31]) .
o cos(arc éOs[é —‘/Q—E—J] 3 T ST
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- x* . x? ' '
I-TSU(x)sl+? I I x 20

| ( ) Sinercosx if x#0
(b) Let flx)={ 4 |
2 f x=0

Show that f(x) is continuous at x=0.

sinx ) :
~+cosx M x=0
X

| ‘ 2 MW x=0
S @ f(x), x=0 R sk

@, f(x)={

(c) If y'= sin'l-J;, prove that

. (1‘ xz)y2 ~xy; =0

It y=sin"x, o9 =0 @

- (-x®)y; -3y -0

(@ 1f u=x’y+y’z+2%x, then find the

= ou ou ou
al f —+—+—,
vaue o ox 0Oy oz

W u=xPy+yize2x, oo
ou du ou

5;+-63+$ q Wﬁ‘ﬁ@l
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‘.(é) " Evaluate (ﬂﬁ fAdfa ) ¢

eSnx _1

tim £ _—1
x-T(:) log (1 + x)

3. Answer any four questlons . 5x4=20

ﬁzmwﬁbrmwm'*
{a) Ify (x _1) prove that

( 2_ )yn+2+2xyn+l n(n"'l)yn"‘o

" Hence deduce that if P, = ;: (x’-’—1) ,

then —{( )———}+n(n+1)P -0

o _ - 3+2=5
At y= (x2~-1-)"- st o0 1

(x —l)yn+2+2xyn+1 n(n"'l)yn T‘O
TR A awﬁ

| P,, :: (x -1)

de‘{(l ',';'~’ %}+ "(~n+.1'iP; =0
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|

o

‘State Rolle’s theorem and verify it for .

the function f(x)=-.x(x+‘3)e.-% in

[-3,0]. - 2+3=5

aﬁa%ﬂm%@ﬁmmmfw |
W3 [-3,0] WSIFTO AFHF I TS

flx)= x(x+3)e %

{c) Evaluate, using L’Hospital’s rule
& z\sﬁm%mmsﬁaﬂﬁeﬁawz
i (4x)fze 5
. x—)O X
: ou
{d) Usmg deﬁmtlon fmd -é; .
: lfu log(x +y2) . ' 5
'qﬁulog(x+y) @M?ﬁ
. a_ am%ﬁwzﬂ
(é) I u= log(x +y +z —3xyz) ShQ“Y | )
- that a_u+_a_u_+§z_¢_;' 3 S .
ay 0z x+y+z
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Ifm u;log(x3+y3+zs—3xyz), Cﬁ\‘i"sﬂ.
ou ou bu_ 3

—_——— p— = —————
(RIA ox oy 0z x+Yy+z

(1 Show that the area of triangle ABC is
L ab sinC . 5
2

1 .
= ab sinC
m@ﬁmwcﬁgﬁamﬁ 5 ab sin

4. Answer either [(a) and (b)}] or [{c) and (d)]:

(@) <% (b)] WA [(c) W (d)] B TSR T 2

(@) Find the value of g in the mean value
theorem .
flx+h)= flx)+ hf’(x+0h),.0 <f<1

for the function f(x)= %xa ——ng +2x

S
TG SHAAGIETS
f(x+h)=f(x)+hf'(x+6R),0<0<1

& .~ g ' 1 3
g I TS TS f(x)=—§x3_'—5~x2+2x
-y z X
=< +—=+—_ prove that
(b) If u 2 %ty o)
ou ou _ou _
x5—+yay+zaz 5
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(d)

Yy z x

Wu=L+24+2 ema g @
z x y
ou ou ou
X—+Yy—+z2— =
ox yay zaz 0

State Euler’s theorem on homogeneous

‘function and then verify for the function

3 3
Flny)- 22 -s)

x4y

o TR ST Bl SR et T
AR ACTSl f TR A AT 39 TS

1+4=5

» 3 3 :
' f(x,y):l_x X -y )
: 3 3 .
. X +y :

Prove that (9 31) 3

x -1
z<tan "x<x, x>0 5

1+x

Prove that the double limit exist but repeated
limits do not exist for the function

| L
£l y)= Py rysing (6 4)=(0.0)

0 . ‘» (x,y)=(0,0)
: 10
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. 'amw mtfaafaﬁﬁwfi‘@,ﬁ‘éw@ o @, f(x)'=fxzsin;lc-, x#0
Wﬁ@m I | N 0 , x=0
“ N x= OﬁTWWWﬁ» f(O)ﬁ@ﬁwl

o ‘ ' - 1 ]
.. —_— Sln—' (x’ y)¢(0 0)
f (x,y) {xsmy y x c A tnangle has sides a=3 units, b=4

o , (xy)=(0,0) . | units and angle C=90°. Find the length

: or / WWI‘ T - of the side c. S

 Find infinite series of log(1+x) for | x|<1 - ‘ | - @Bt W\R © a=3 933, b=4 GTF o S
using Mz}clauﬁn’s theorem. 10 | ZC =90° | ¢ IR MR ‘ﬁ;ﬁ@gm

: Wﬁ"ﬁ Tl RARH 7R log (1+x,), (d) Evaluate any two of the following :

]x|<1awﬁamﬁmﬁ°ﬁ2ﬁn ‘ L 21x2=5
{ - .
6. = Answer either [(a) and (b)] or [(c) and (d)] ] Rzt lfﬁ?‘?ﬂﬁ ﬁ‘ﬁﬂ e
| lfa) S (b)] WL {(c) S ()] SR e = 3 | | |
(@ If (‘qﬁ) y= eas'" ' prove that RV o I (i) ch% _"_:74___2
@) — : | '

) {1-x2)yp -3y -aPy =0 14 %+ sinx

J ) :lc% 3cosx
| (ll) (1 -Xx )yn+2"(2n+l)xyn+l (n +02)yn ; " A
: 2+3=5 . v 4. 1—cOsx
(i) lim

, ) 1 : x>0 xsinx
, Show that, f(x)=x"sin—= , x#0 |
o o x “tan x sec2x

0 Ly X = 0 | . o .
- y . ) }g_r{g' 3z
is differentiable at x =0 and find f' (0).
: 3+2=5 ! : ,
| | © 3(Sem-1/CBCS)MATHG/RC/G 11 = Contd.
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7.

Answer either [(a) anid (b)] or [(c) and (d)}:

(o)

(c)

(d)

{(a) W (b)] T [(c) TR (d)] =R Taw I
(@)

Prove that (2994 3¥41) ¢

. . .
lim (tan.")%‘ —eh 6
- x>0 X i :
' - |x-al xxa
Show that, f(x)={ x_q
) 1, x=a
is discontinuous at x=q. 4
' ' . [Ix-a] .k¢a
o @, f(x)={ x—q
’ 1 , X=a
x=a R SR

Show that ((3ed) ¢

x. ,
log (1+x { >0 6
+JC<'og( )<x for x

Consider the function
f(x)=x"-4x®+6.

Find the function which

(i)  shifts the graph of ftwo units up;

(ii) shifts the graph of f one unit to
' the left;
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| (iii) stretches the graph of f vert1ca11y

by a factor 3;

(iv) compresses the graph of f
horizontally by a factor 2.
' 4

f(x)=x*-4x*+6 W,WW L1

R e

) TR G X R SR IR

*;
(i) f TENEOR EHF GF G ISFICEA
PR 3L

(iii) f TEABR Wﬁﬁmm
RS F; '

(iv) f TR W@@quﬁww

Wﬁ?raﬁn
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OPTION-B
Paper : MAT-HG-1026
(Honours Generic)
{ Analytical Geometry)
Full Marks : 80

Time : Three hours

The figures in the margin indicate

full marks for the questiorts.

Answer either in English or in Assamese.

Answer the following questions :

1x10=10

O 2 Tl [Fdl ¢

(1)

(1)

Under what condition

ax® +2hxy + by =0 may represent a

pair of parallel straight line ?

556 AMTF ax”® + 2hxy + by =0 @ G@R

AT2F T TR el I e
Find the point on the conic

§=3—J§cos£?
"

whose radius vector is 4.
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(iii)

()

(v)

(vi)

(vii)

E:S_Jicosa e eofTs oAt 7 @Bl
5

el 791 TS Y (S 4 |

Define conjugate diameters of an
ellipse. '

ToigS O TN G kel e |
Expfess the parabola y2=4ax in

parametric form.
Y’ = 4ax IRREDH ABHE APES o
Al '

By what angle the axes are to be rotated
to remove the xy-term from the

equation ax? + 2hxy +by? =0 ?

S QOIS @ (IS AN |

ax? +2hxy + by? = 0 FHRRAC! xy - IS
7q? :

Define cross product of two vectors.
! (SFA A 7jRed wicenl |

Find the centre and radius of the
sphere (x-1)+(y-2) +(z-3) =16
(x-1P +(y-2)P4+(z-3) =16
(GIFFOR (% = g Fefd =0
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(viii) Find the unit vector that has the same
dlrectlon as #=2i+2j-k.

i= 2l+2_] kaﬁ%mc—?ﬁﬁaﬂn
fix) What is the value of ix(i+j+k) ?
ix(i+j+k) 3T BFOwe

() Find parametric equations of the line
-passing through (4, 2) and parallel to

p=(-1, 5). |
(4, 2) R STivem p=_(-1 S)E‘W
) QYR ensfﬁas A e =0
Answer the following questions : 2x5=10
OO PRI e fgp o

(a) Find the angle between the vectors

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

-1-2J+2k e §=-3i+6j+2k
Cs@imm I Fefay 40|

(b) Prove that the equation

2x? +3xy-~2y® +7x-y+3=0
FEPresents a pair of perpendicular lines.:
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AR D IC A

2x2 +3xy-2y2 +Tx-y+3=0 9 IR

I TTTONR ! TR Fiold T
(c) Find the co-ordinates of the focus and

the vertex of the parabola

Yy -4y-2x-8=0.
y>-4y-2x-8=0 IREBR (W TR

MR Fefa w21 -
(d) Show that if the polar of P w.r. to an

ellipse passes through Q, then the polar’
of Q passes through P.

myeal (@ <6 ToRgE ARATT P R e

@rer Q Rl o', Q Rega 4w Rreice

P cfi I|| | | '
(e) Find the direction cosines of the vector

U=2i-4j +4k.

J=2i-4j+4k ﬁ?ﬂﬁﬁﬁ*ﬁ%ﬁﬁﬂl

Answer the following questlons (any four)

5x4=20 -
R RIS Bl T ¢ (R s1EED)

(a) By a suitable transformation remove
the term containing xy from the

equation 11x% + 4xy + 14y =95
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(b)

©

: (atg,;2at2) Prove that tz ="t1 S

(@

Find the polar equatlon of a conic in

@B AT TR TS |
11 +4xy +14y° - =5 W _ xy

mﬁmﬁwu

Find a vector that is 6i‘thogona1 to both
of the vectors ii=(2,-1,3) and
v=(-7,2,-1).

a=(2,-1,3) % 5=(-7,2,-1) (K
TR O T QRN (S ot el 711

The normal at the point (atlz, Qati)
meets the parabola again at the point

2
1

(a2, 2at,) ﬁﬂr\smwﬁmmwﬁqmﬁ'

- (at2, 2at,) e RS 21 &1 1 G, |

2
ty=-t; -2
o

the form % l+ecost9
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(e)

BT TR a«‘ﬂa AN —-1+ecose

ISR féfa 11
Reduce the _equation _

2 raxy+y?-2x+2y+6=0
to standard form.

x? +4xy+y2 —2x'+2y+6=0
ANFIAGIT S SR Tl |

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

g1ven by ad +2hxy+by =0. _
ax?® + 2hxy + by? =0 TN LR @t

O e (IR RO T P |

| , Answer either (a) or (b) from each of the followmg
four equations :

10x4=40

wﬁﬁ‘mﬁw«mm}wm}w«w«v

- {a) ,(1) Find the equatlon of the tangent
to' the conic :
4x%+ 3xy + 2y° 3x+5y+7 0
at the point (1, 2)
(1,-2)Rs. o
- 4x? +3xy+2y -3x+5y+7=0
HIFRY 89FS Al ’»Pfaw AR ﬁﬁ '
i | . -
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s,

()

(@ ()

(i) Show that a homog;neous
equation of second degree' in x :alnd
y represents a pair of s,tr.al‘ght lines
passing through the origin.
el @@, x-Bi% y I fares «bt 7aw
AN THARYI AT QAR AR
AIETERAIF &R ?

If by a transformation from one set of

rectangular axes to another with the -

same origin the expression
2
ax? + 2hxy + by”

.changes to ax'? + 2hx'y' + by’2 , then

. : P 2
a+b=d'+b and ab-h%2=a'b -h'"*.

ax? + 2hxy + by? T

ax'2 + 2']'1.x"1;,['+by':z ta ﬁﬁa%ﬁfq,
(STE oS (T

a+b=a'+b W% ab-h =ab' -h?|

Find an equation of the line in

3-space that passes through the

points P(2,4,-1) and 0(5,0,7)-
P(2,4,-1) W% Q(5,0,7) 3
TSR @R @R AN [fa 10

{ii) Calculate the scalar triple product
d.(oxw) -of ‘the vectors.
4=3i-2j-5k, i=i+4j-4k an

=3j+2k. C '

u=3i-2j-5k, UV=i+4j-4k A% -
W=3j+2k @, & (Fx ) Rz
Find the area of the triangle that
is determined by the points
P(2,2,0), Q(-1,0,2) and
R(0,4,3).

P(2,2,0), 0(-1,0,2) uR

R(0,4,3) Req Fit =1 Rrgwor
ifs Fdw =)

(i} Prove that

d'x(Exé)fl—)x(é'xd)+6x(ﬁx5)=6
o }]| q,

ax(bx&)+bx(exa)+ax(axb)=0

t| g;

) ()

(a) Show that the ortho-centre of the

triangle formed by the lines
ax? -f-2hxy.+by2 =0 and Ix+my=1 is

. xX_Y_ . a+b
given by 770, am? -2him + bm?
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oed @ ax? + 2hxy + by’ =0

bx + my = 1 (I OIS Rgeior e =
a+b

am? —21_'11m+bm2

(b) Discuss the nature of the conic
represented by :

3x2 - 8xy-3y° +10x—‘13y+8=0- -

3x% —-8xy—-3y? +10x-13y +8=0

e Rott w11 R a3l Fda =)

7. ‘(a): () Show that the equation of the

I tangent to the conic -l;’-‘ 1+ecosé
at the point « is

%=ecds€+cos(0—a) '

e @ — =1+ecosf MFTER
- ,

-i_'= ecos0+oas_(‘0—'a)
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(i) Obtain the equation of the chord
| ! |
of the conic i 1+ecosé | joining

the two points on the conic, whose
vectorial angles are (a+f) and

(z-5). |
L;1+e‘w59 AR (a+ﬂ) %

( -p) R e wi m“‘msaq
_%ﬁ\eml

(b) () Find the condition that the line

acos€+bsin0=—l- may be a
r ‘

normal to the conic %— l+ecos@,
acos@+-b$in0=£ SR G
r

-l—-1+ecose tﬁwu‘fﬁq @aﬁs\a‘
%%rezm

(i) Find the polar equation of a circle.

i J&1 &A1 TR Rl =
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