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Answer the following questions : 1x10=10

OeR 2R Tek faw ¢
(a) Write the domain and range of the

function 4 (x) = C()s_l e,

f(x)=cos™ x TR SificEd W ARTE .
=

(b) Find the value of the functwmn sin? %:_r_

w8z "
T smz—sfaam%f%f\ml

(c) Find the value of lim (1+2x) x .

x—0

lim (1+2x)"% 3 W= SRdar

x—0

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

= x<0

2

The function f (X) {
l-x , x>0

is continuous at x=0.
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©eR Gl A1 (@ fiigy fear ¢

2
Wf(X)={x , xXx<0
l-x , x>0
x =0 e ko |

(e) What is the nth derivative of g7 B
e™*? 3 n-o3 SEEEE o

- () Expand e*"* in powers of x by using
Maclaurin’s infinite series.

(AR S (M 7R IR 5% 5
x 9 99o% HF I |

(g) If f(x)= x(x—1), then on what interval
the function f is decreasing ?

I’ f(x)= x(x-1) J, T f FE0
TGO AN 7 ?

(h) State whether the statement is true or
false : o

“Every differentiable function is
continuous.”

R TRED AST o g e
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(i) Given a function U that satisfies

x2 x2
1——5U(x)£1+——2- for all x 0, find

lim U (x)

x—0

T U 9K 439 faa sieg, aics
2 2

1—%—-5U(x)51+-%— TS FICEN x 20

corm lim U(x) Sfdar
x—0

() State whether the statement is true or

false : _
The slope of the tangent line to the

curve y=x2+4x+7 at x=1 is 6.

&= TieCol Al o fig o e
x=1% y=x?+4x+7 ITT T3 2RI 6 |

2. Answer the following questions : 2x5=10

©ed eITAIRT ©ad Al ¢

s .
(a) Evaluate cosLarc cos(-——‘g—gn

cos[arc cos[— —?—D T IR %%1@'211 I
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sinx .
+cosx if x=0

~ i if x=0

(b) Let f(x)={

Show that f(x) is continuous at x=0.
Sin x '
+cosx IM x=#0

2x M x=0
S @ f(x), x=0 Rgs wffem |

(c) If y =sin‘lx, prove that

@ oT, f(x)={

(--xg)yz—xy1=0
i y=sin"1x, R b S ) IR

(1— xz)y2 —xy; =0

(d) If u=x2y+y22+22x, then find the

ou au ou
ax 6y oz

value of

b u=x2y+yzz+22x, KGIA)

cu ou ou
+

+ g 4T &
PRl v T [T w1
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Evaluate (IR {3 3=1) ¢

esmx _1

i
x50 log (1+x)

Answer any four questions : Sx4=20

T bifdor o] Tes faa s

(@) If y=(x2—1)n» prove that

(x2 _l)yn+2 +2XYn 4 _n(n+1)yn =0.

n

then %{(l—x2 )Eid%}+n(n+])Pu =0

3+2=5

n
Hence deduce that if B, = :x (x2 - 1)" .

o y=(x?-1)", e =1 ca

(xz-l)yn+2+.2xyn+l_n(n+l)yrz =_O
2R 21¥ AGB W @, W
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(b) State Rolle’s theorem and verify it for
the function f(x)=x(x+3)e_%' in
[-3,0]. 2+3=5
A TAAMIOR OfG T1l SN ool f For=id
3 [-3,0] TGS AITF FA TS
Flx)=x(x+3)e™?

(c) Evaluate, using L'Hospital’s rule :
=" e TS ercael FR W Refa = e

1 ' :
i (1+x)x-e ”
x—-0 X .

' ., Ou
(d} ‘Using definition find B

Cifus= log(x +y) 95

afr us= log(x +y?), maamﬁaﬁ

ou
— J 9 o€
ox ..

fe) If u—log(x3+y3+z3L3xyz), show
du Lou ou 3 | ”5
ox ay | Yoz X+y+z

that
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ﬂﬁ u = log (x3 +y° + 2% - 3xyz ), (e

ou oéu ou 3
[ttt =

ox dy ¢z - X+y+2z
(f/ Show that the area of triangie ABC is
! ;
—ab sinC ;
5 ncC ., S
. - :
MY (T ABC fasea wifE - ab sinC
4. Answer either [(a) and (b)] or |[(c) and (d)]:
[(a@) S=: (b)) Q2T |(c) TZ (d)] 3R Tag = 2

(a) Find.the value of g in the mean value
theorem

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

for the function f(x)= —:13—x3 ~ g—xQ +2x
| S

S SANIOTS |
f(x+h)=f(x)+hf'(x+6n),0<0<1

g I TR THEq TS f(x)=-1—x3 —%xz +2x

3
b Hu=2+Z+5 orove that
z X y

cu ou ou

X—+Yy—+2—=0 :
ox yay oz ‘ >
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(c) State Euler’s theorem on homogeneous
function and then verify for the function

3 3
f(’cy) ( y3) ' 1+4=5
x°+y
I FEHT RGANR GAMNIGIR i it S
AR AOTS f TeWa A ARrF 91 A9
3 3 '
f(x, y)— x{x %)

x+y

(d) Prove that (<19 311) ¢

<tan'x<x, x>0 5

1+ &

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

.’csir1.—!-+ysinl , (x,y)=(0,0)
- .

f(x-' )=
’ yo ": (x,y)=(0,0)

10
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I A (@ oW f I B e zm, e ol
A e 2w, o

Flag)= xsini—+ysini— , (x,y)=(0,0)
0 , (x,y)=(0,0)
Or/ g3

Find infinite series of log(1+ x) for | x|<1
using Maclaurin’s theorem. 10

TR ToALMIH! IR TR Iog(1+x)
| x|< 13 <o (xNo Rda w01

6. Answer either [(a) and (b)] or [(c) and (d)]:
[(@) T1=F (b)] WL [(c) TR (d)] A< TG 4 §

= |
(a) If (3W) y=e2"" * prove that (2 i
Q&) —
[ (1-x2 )yg -xy, —-a’y=0
(il) (1_x2 )yn+2 "'(Qn"'] )xynﬂ —(n2+a2 )yn =0

2+3=5

o 1 ‘
(b) Show that, f(x)=x2sm-J—c- o X#0

0 , x=0

is differentiable at x =0 and find f'(0).
| - 3+2=5
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@A @, f(x)=x2sin—1— , x#0

X
0 s =i

x=0 R¥e swwem s f(0) ﬁcﬁW|

(c) A triangle has sides a=3 units, b=4
units and angle C=90°. Find the length
of the side c. 5

a1 fagEs a=3 9IF, b=4 9T R
£C=90° | ¢ IR h I g an |

(d) Evaluate any two of the following :

. 2%x2=5 .
- Rz gore v Refa <= e
: 2
x“+4-2
D
] xl_% 2

. . l+x+sinx
(i) lm \
x>0 3cosx

. l—-cosx
(i) lim :
: x>0 XxXSinx

o lim tan x sec2x
(lU) x—-)O' 3x
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7. Answer either [(a) and (b)] or [(c) and (dj]:
(@) ©R (b)] QA |(c) TR (d)] T TSI F 3

(a) Prove that (=9 i) 2

(b)

(c)

(d)

5o 6

Iim e

x—0

(tanx}%c? _

X

| x—a|

Show that, f(x)={ x—q °
1 , X=a

X #+a

1s discontinuous at x=a. 4

|x-al .

oSl @, f(x)={ K=

1 j XK=

X#FQa

xX=a ﬁ"‘i@ (<o |
Show that ((w3ed) 8

<log(l+x)<x for x>0
1+ x _g( ) &

Consider the function
f(x)=x*-4x°+6.

Find the function which

(i) shifts the graph of f two units up;

(ii) shifts the graph of f one unit to
the left;
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(ii1) stretches the graph of f vertically
by a factor 3;

(iv) compresses the graph of f

horizontally by a factor 2. .
4

f(x)=x"-4x®+6 ==, o) To= @35

el =i 3

(i) fTEOR ETHGRE L OB B2RE G
<4l

(i) f TEHEER @GO G 975 ASTHIA
FAE] <B4

(iii) f TR ca_-«*tﬁnas fofR @q TaTenz
RIS I4;

(iv) fTE0OR ELOR 42 9 ’\Sﬂﬁ"ﬁﬁﬁmﬁl
FHe 1 |
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OPTION-B |
Paper : MAT-HG-1026
( Honours Generic)
(Analytical Geométry )
Full Marks : 80
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x10=10
©od SPICAIRT TR [ ¢

() Under what condition
ax? +2hxy +by® =0 may repreéent a
pair of parallel straight line ?
% 5% AATF ax? +2hxy + by? =0 @ @R
AR FACAE FFRA A TR 2

(i) Find the point on the conic

§=3—-\/§cos6?
r :

whose radius vector is 4.
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8
_r_=3—J2_cos9 (LI ¢S Al R bl

Rda =21 T Mg (o3 41

(iii) Define conjugate diameters of an
ellipse.

Toig@ O Aol I A |

(iv) Express the parabola y2=4agc in
parametric form.

Y’ = 4ax GHTEEE ABRRE TRS 25
1 .

(v) Bjr what angle the axes are to be rotated
to remove the xy-term from the

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

 ax? + 2hxy + by? = 0 TR xy—-7¥ IF
23?2

(vi) Deﬁné cross product of two vectors.
WOl (S33F A 7399 FAcel a1

(vii) Find the centre and radius of the

" sphere (x-1P +(y-2P +(z-3) =16

(x-1P+(y-2P +(z-3) =16
(TR (% JAE [Hefa 1|
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(viti) Find the unit vector that has the same
direction as u=2i+2j-k.

ii=2i+2j-k 4o @3 (@31 fAdy w41
(ix) What is the value of ix (i+j+k) ?
ix(i+j+k) IR A=

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

b=(-1,5).
(4, 2) ﬁﬂﬁm @RI § = (-1, 5) I AEAA
@R AP FTTR Refw 1 |

Answer the following queétions . 2x5=10

Tod SNERE 6l WMAl 3

() Find the angle between the vectors
u=1i-2j+2k and v =-3i+6j+2k.
Uu=1-2j+2k = 9k p=-3i+6j+2k
(23 YOR TR (e e 31 |

(b) Prove that the equation

2x? +3J~cy—2y2 +7x-y+3=0
represents a pair of perpendicular lines.
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2T A (4 |
2x* +3xy-2y° +Tx-y+3=0 9 AR
oI=AT TSN A el [Fasid I |

(¢) Find the co-ordinates of the focus and
the vertex of the parabola

y2-—4y-2x—-8=0-

Yy’ -4y-2x-8=0 CAIEOR (FF W%
“NERE [T =)
(d) Show that if the polar of P w.r. to an

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

@Sl (@ G5l TS Aot P R 4w
@EeE Q Rt o', Q ”v@ 4w @
P (@ T[ | |

(e) Find the direction cosines of the vector
v=2i-4j+4k. |
b=2i-4j+4k (SZA0R M Refa <= |

3. Answer the following questions : {any four)
- o | . Sx4=20
ol PTARE ©ek il ¢ (Ricwear s1f<6))

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

equation 11x® +4xy+14y* =5.
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o] WG FofEIR AT
11x2 + 4xy +14y? =5 THRRAGR A xy
LLORSGIE ST

(b) Find a vector that is orthogonal to both
of the vectors #=(2,-1,3) and

v=(-7,2,-1).

u=(2,-,3) W% 5=(-7,2,-1) (K
R TSR ¥ (W (0% o1 [efx 1)

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

| . 2
(atg, 2at2). Prove that t, =-¢ -—t—.
. -1

(atf, 2at1) ﬁ:@‘ﬁm W’i CItA Wf\m '
(af2, 2at, ) Reg® ecaiere =01 e =t @, -

2
tr =-4 -
1

(d) Find the polar equation of a conic in .

the form -l-=1+-écosa, -
r
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(e)

; .
Bl MFII &I AT —r-=1+ecose9

IO Rdfa ==
Reduce the equation

x? +4xy+y2—2x+2y+6=0

to standard form.
x2+4xy+y2—2x+2y+6=0 _
IR S TIPS [offeT 4 |

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

given by ax®+2hxy+by’ =0.

| ax2+2hxy+by2=0 AN LRI (9

O AER (P ARG FiTe=el Fefar 1

Answer either (a) or (b) from each of the following
- four equations : | - 10x4=40

Awmﬁ@%m@ wwm)w\*ﬁ%wzw"

4. (a)

(i) Find the equation of the tangent

to the conic

4x? +3xy+2y2—3x+5y+7=0
at the point (1,-2).

(1,-2) Rye

4x> +3xy+2y —3x+5y+7 0

mweﬂ—mwﬁwaﬁﬂwqﬁ‘fﬂ
S
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(i) Show that a homogeneous
equation of second degree in x and
y represents a pair of straight lines
passing through the origin.
@Yl (7, x A& y I Fares o1 >
SBIC JARWA SR (& QAN
FRTRURE IS 2

(b) 1If by a transformation from one set of
rectangular axes to another with the
same origin the expression

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

a+b=a'+b' and ab-h?*=a'b'-h">.
TEARY ACATE ST SFRIE YA I

ax? + 2hxy + by? AT

ax'? -!-Qh)c’y'+by’2 =1 sifafow 77,

(oTE (7Yed @

a+b=ad +b ULk ab-h?=a'b’ -h'? | -

5. (a) () Find an equatidn of the line in
3-space that passes through the

points P(2,4,-1) and Q(5,0,7).
P(2,4,-1) =R Q(5,0,7) fxm=
ANER (AR @R TEIeRe g =11 |
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6.

(1)

(b) (i)

(ii)

Calculate the scalar triple product
i.(pxw) of the vectors
u=3i-2j-5k, v=i+4j-4k and
"=3j+2k

=3i-2j-5k, V=i+4j-4k U<
W =3j+2k T, 4. (s xw)

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) W=
(ﬁ>4:3)ﬁﬁm<ﬁkéqaw1ﬁr@ﬁma

FifE Redfm 401
Prove that

ax(bxé)+bx(éxa)+éx(axb)=0
gaqg 9 (q,
dx(5x5)+5x(6xd)+5x(dx5)=6

.(a) Show that the ortho-centre of the

triangle formed by the lines

ax2+2hxy+by2=0 and lx+my=1 1S

given by E ==

x_ Yy _ a+b

m am? —2hlm + bm?
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cryea @ ax’ + 2hxy + by? =0 TR -
- Ix + my =1 AR SRS AEEOR s @5

. X _y _ a+b
[ m am?-2him +bm?

(b) Discuss the nature of thé conic
represented by

3x2—8xy—3y2+10x—13y+8=0-

3x® -8xy -3y +10x-13y+8=0
. AT o 31 *iseR et [T w

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

3 l .
tangent to the conic A l1+ecos@

at the point « is

2 ecosf+cos(6-a)
-

l : .
@GS (@ ~=1+ecosf =
o r
e ~fa ST T

a

i=ecosé’+cos(t5?—az)
"
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(i) Obtain the equation of the chord

S i
of the conic e l1+ecos@, joining

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

(a-5).

3 -

;=1+§0039 L RSSO (a+ﬂ)m
(a=-p) 77 e@eN wy 7Tw
Slerea | '

(b)) () Find the condition that the line

acos¢9+bsin9=—l-' m-asr be a.
"

| . |
normal to the conic . l+ecosé

.-acost9+bsim9=—z- SR
-

L yp—" *[IT AfSeTq (I 56

.
Tfeiedr|

(1) Find the polar equation of a circle.

<51 761 4T AT Fef 1
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