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MATHEMATICS
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The figures in the margin indicate
full marks for the questions.
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Full Marks : 80
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1. Answer the following questidns . 1x10=10

(a) Write the ‘domain and range of the

function f(x)= cos ) x.

flx)=cos™ x WWWW :
feran |

o 37

(b) Find the value of the functiOn sin 5
zem sin’ 3?” 3 W SR
(c) Find the value of lim L+2x)7x .
x> :

im(1+2x) * T 99 Bfaéa)
x-0 .
(d) State whether the statement is true or
false :
(2 :
The function f(x)= » x<0
1-x y X > 0

is continuous at x=0.
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oo SR WY 7 gy ot s

l-x., x>0
x=0 ﬁﬁ—wﬁﬁ%: :

' (¢) What is the nth derivative of e™tb ?

et 3 n-ox wRRETEH e

e N

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

CRERTT ST (5! I IR e 5
xq 9IS R 1 | '

(@) If f(x)=x(x-1), then on what interval
the functlon f is decreasing ? '
rrﬁf() (x 1) m,meﬁs
SREARTS IO R

(h) State whether the statement is true or

false :
“Every dlfferentlable functlon is

continuous.”

o) ST I mﬁ@%&n |
“HTOIT SR Toi SIRO |7
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i) Given 2 function U that. satisfies

2 2 |
14-—4.—SU(X).<_1+-2-"er all x+0, find
hm Ulx). |

'SF?F{ U 9 wqﬁmmm

2 2
1-—%5U(x)s1+-§— TS JAFE x20

covs 1 U(x) ofdanl

() State whether the statement is true or

false :
The slope of-the tangent line to the

curve Y= 2 +4x+7 at x=1 is 6.

e St o 7 g e g
x=1 tsy—x2+4x+7mwf«mq@6t .

2. Answer the following questxons 2x5=10
F SRR %@a ¢

(@) Evaluate co_s(arc cos[— fzin

( .
cosLarc cos(—- gn 3 W et
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()

(c)

()

@t f(x) {sm

| Sinx+cosx 1f x#0
Let f(x)
2 if x=0

‘Show that f(x) is continuous at x=0.

-i;cosx WM x%O
2 WM x=‘0
S @ f(x), x=0 Rrge Rz |

Ify= sin"'x, prove that

(- x2) - xy, =0
S G
(1—~x2)y2—xy1 =0

If u=x*y+y’z+ z°x, then find the

ou 6u6u

_+— —
value of ox oy’ az

Tt u=xPy+y’z+2°x, (@

ou o U o el
ox ay 0z
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(e) Evaluate (W e W) 8

esmx 1

:lc->o log L+x)

3. Answer any fodr questions : 5x4=20

(a) If'y=(x2_1)", prové thaf

(x2 —l)yn+2 +2xyn+i _n(n +1.)yn =0.

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

then gx—{(i—xZ %}+n(n+1)Pn =0
' 3+2=5
- y=(x2—1')n, oA F]_A

(xz -1)'yn+2 +2xyn+1 -n(n+1)yn =0
TR o[ AR I @, 1R
dﬂ.

n

d ar|
g;{h-xzyaj}+"(n+l)a,=ov

B, =

(x2-1)", cowm
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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

| e BTN O Bl e TeTl £ TR
A [-3,0] WEES AR I VO

f(x)=x(x+3)e—%
(¢) Evaluate, using L’ Hospital’s rule :

~aa’z‘sfm%amwﬁmﬁcfaw{

1 .
tim, (LX) € 5
x—0 X :

‘ ) - | ou

(d) Using definition find %
ifu=log(x2+y2).‘ 5
fi u=log (x2+y2 ), (oTS 3@ e R

du _ -

el $ CRCIG T
ox '

fe) 1 u= log()c3 +y3 +2° -Sxyz),. show

: 3
ou 6u+6u_ 5
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3 u=log(x3+y3+zs—3xyz)_, Cﬁ‘i@
ou oJu +.6u -3
ox 0y 0z x+y+z

() Show that the area of triangle ABC is
1 ' -
—ab sinC
35 . . S

@yEal @ ABcﬁqwzﬂﬁ -;—absinC '
4. Answer either [(a) and (b)] or [(c) and (d)]:
(@) SR (b)) &L [(c) T (d)] TR T&I A ¢

(a) Find the value of ¢ in the mean value
theorem

Fx+h)=f(x)+hf (x+6R),0<6<1
for the function f(x):%x3 ;%x2 +2x

| 5
NI TAAWIOTS |

f(x+h,)=f(x)+hf’(x+ 6h),0<6<1
g 33 Tlaéal I f(x):%x3 —-‘;ixz +2x

z x -
(b) 1If U='Z‘+;+;,prove that
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Wu=2+Z2+Z qma s @
z . Y .
ou - ou ou
X—+Yy—+2—=0
ox ~ oy 0z

(c) State Euler’s theorem on homogeneous
function and then verify for the function

3 .3 :
. X\x - .
f(x, yF{r;;—) 1+4=5

T R BT SR O Frat s
3R AeTol f FeWa AR - o I T

0 3 .3
Flou)=2 =y
’ 3.3
o x’+y

(d) Prove that (&5 340) 3

<tan'1x<x, x>0 .5

1+x2

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

xsin§-+ysin% » (xy)=(0,0)
o " (vy)=(00)
A 10

f(x,y)=
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oIy 3 mmﬁﬁﬁmﬁﬁﬁ,ﬁ?@’mﬂ@
A fFe 7zw, T -

)csm1 +ysm; (x,y)¢(0 0)
0 (x:y)=(0’0)
Or/ T4l

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

(RETRAR TosIrC! IR TR log (1+x),
| x|<1 3 eeqw Tst Fefa =i

6. Answer either [(@) and (b}] or [(c) and @dj:
(@) I (b)) ST [(fc) T (d)] R T 8

~f(x,y)

-1
(a) If @) y= easin prove that (29 1
@) —

(i) (l—vx2 )yg—xy1 ~a’y=0 -

(ii) (1 - X2 )yn+2 - (2'1 +1 )xyn+l - (n2 + 02 ')yn =0
2+3=5

(b) Show that, f()c)=x23in_l , x#0
_ x

0 , x=0
is differentiable at x =0 and find f'(0)-
3+2=5
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ey 3 mmfaﬁﬁ\mﬁa%‘@,ﬁ?\zm@
Tt e 7=, T -

xsm1 +ysm-£ (x,y)ee(O 0)
O s (x:y)=(0’0)
Or/ T4l
Find infinite series of log(1+x) for |x|<1
using Maclaurin’s theorem. 10
IR TolAIC! TRE IR log(1+x),
| x|<13 oo ot Fef =1

6. Answer either [(a) and (b)] or [(c) and @):
" [(a) S (b)] WA [(c) T (d)] TR TEI A 8

~f(x,y)

. -1 S
(@ 1f @) y=e" ¥ prove that (™I 3
) —

(i) (1—‘x2 )yz—xy14a2y=0 .

(ll) (1"' x? )yn+2 —(2'1+1)xyn+l "(n2 +a? )yn =0
2+3=5

(b) Show that, f(x)=x* sin- , x#0
X

0 , x=0
is differentiable at x =0 and find f'(0)-
3+2=5
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()

(d)

0
' x=0 fe e wike £1(0) el T

R @, f(x)=’x28in—l; » x#0

x=0

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

S

<% fagwe a=3 9FF, b=4 T R

(i)

(iv)

£C=90° | ¢ AR T W TR

Rtz ghiq o e 331 3
3 .
x“+4-2

. l-

6 T

. l+x+sinx

(i) lim

x-0 3cosx

. l-cosx
lim -
x-»0 Xxsinx

" tanx sec2x
lim
x—0 3x
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7. Answer either [(@ and (b)] or [ and @):
[{a) SR (b)] T |(c) SR (d)] TR T

| (a) Prove that (=9 ) 8 | '
im (tanx)%cz: oJ 6

x-0 X

|x-al

@) Show that, f(x)-"[—_x—a |
. 1 , X=a

is discontinuous at x=a. 4

|x-al

@& @, f(x)={ x-a

1 , X=a

x=a Re SRl |
 (c) Show that (Yea)3

, X#a

x
C—x<l 1+x fi 0
1+x< og ( }x)<x for x> 6

(d) Consider the function
f(x)=x*-4x*+6.
Find the function which -
(i)  shifts the graph of ftwo units up;

(i) shifts the graph of f one unit to |
the left;
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(iii) stretches the graph of [ vertically
by a factor 3;

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

f(x)%x4-4x3+6 T(H, SR T (20N

fAefa =1 3 '

() fTENDOR ETRORE G I AR
=; ‘ |

(ij) f FEOR GO IF G ASTHCE -
WW. L

(ii) fmmmf‘-ﬁ@ctm
ffe ;0

(w) f TEOR m@as@mwmgﬁmm
W\WW“
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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
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x10=10 § i
T PRI T ol 8 - i

() Under what condition

Y.

ax® +2hxy+by? =0 may represent a
pair of parallel straight line ?
R 58 oA ax? + 2huy + by® =0 @ AR
SR TIGAR TR Pl T2
(ii) Find the point on the conic

—=3—w/5cosa
r

whose radius vector is 4.
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§-3 J—cose T emwﬁﬁaﬁ

ﬁcﬁmwmﬂvﬁm

(i) Define conjugate diameters of an -
~ ellipse.

%ﬂq@aﬁﬁﬂ\wwmﬁm

(iv) Express the parabola y =4ax in
parametric form.

y? = 4ax WFWWWW
co I

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

equation ax? +2hxy+by’ =0 ?

F (OEE & (IS GIIE

ax? +2hxy + by® = 0 TN xy-7% T
gq?

(vi) Define cross product of two vectors.

7l (o3 Al s FRe

(viz) Find the centre and radius of the
sphere (x-1F +(y-2) +(z-3f =16

(x-1P +(y-2F +(2-3F =16
 (iFROR @E SR I Ry =0
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(vii)) Find the unit vector that has the same
direction as u=2i+2j-k.

ii=2i+2j-k 3 e @7 (o3 Ffa =11
(ix) What is the value of ix (i+j+k) ?
ix(i+j+k) 3T Ram2

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

7=(-1, 5).

(4, 2) R SR @R 5 = (-1, 5) IS

@IS ABfERE AT e w1

2. Answer the following questions : 2x5=10

O PARE Teq ¢

“(a) Find the angle between the vectors
U=i-2j+2k and 5=-3i+6j+2k.
U=i-2j+2k 9% v——31+61+2k
(OT P T (Il fefa A

| (b) Prove that the equation

2x +3xy 2y +7x-y+3=0
represents a pair of perpendicular lines.
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| amq¢mca

(c)

(d)

(e)

2x2 +3xy 2y> +7x ~-y+3=0 9 9@R

Y FTFOIR 4P IR ot IR
Find the co-ordinates of the focus and

. the.vertex of the parabola

y?-4y-2x-8=0.
y? -4y-2x-8=0 TRIEOR (¥ %
MR [efa =40

‘Show that if the polar of P w.r. to an |
ellipse passes through Q, then the polar

of Q passes through P. |
 oedl @ ¢t BoRS AeeeE P R 48

eRiog Qﬁi@ﬁﬁ’tﬂ Qﬁ“ﬁ@ﬂ SRIIG
P @ IR

Find the direction cosines of the vector
i=2i-4j+4k. '

= 21—4j+4k mﬁﬁ*ﬂ%ﬁ"ﬁWI

3. Answer the following questlons (any four)

wmwm (Rt 51FY)

(a)

Sx4=20

By a sultable transformatlon remove
the term containing xy from the

equation 11x> +axy+14y® =5.
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)

()

(@)

@bl WAL G IO _
11x% + 4xy +14y* =5 TATER [ xy
sl R =1 '
Find a vector that is orthogonal to both
of the vectors ii=(2,-1,3) and
v=(-7,2,-1). _

i=(2,-13) 9% 5=(-7,2,-1) (O
Tl TeAE TR (R (93 <ot Wefy w1

The normal at the poiht (atf,'thl)
meets the parabola again at the point

(atg , 2at2). Prove that t, =—-t; - —.

(at?, 2at,) Boe ol SifeeTs Bite SfigenRe

(a2, 2at,) frgs ifere =1 e == Gy,

4

Find the polar equation of g conic in

l
the form = =1l+ecos@
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GB1 AT LT AN -r—=,1+ecos0

weRe FdE =i

(e) Reduce the equation
x2+4xy+y2~2x+2y+6=0 _
to standard form.
x? +<4xy+y2—2x+2y+6=0‘
FNRRODIF e SRR FATI A |

() Find the equation of the bisectors of
" the angles between the pair of lines

given by ax®+2hxy+by” =0.

ax? + 2hxy + by? =0 AN Jra1- &4

TOIETE WG CPIER FRAGT T fRefr 51 |
Answer either (a) or (b) from each of the following
four equations : o , 10x4=40
o I TR SR (a) WA (b) TR TEI T ¢

4. (a) (i Find the equation of the tangent
: to the conic - S

4x% +3xy+2y° -3x+5y+7=0
at the point (1,-2).
(17-2) “ i\.)‘
452 +3xy+2y° -3x+5y+7=0
(@Y @S Bl e T e
90 -
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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. |
oAl (@, x AR y T et Bt I
TP [ERME WMEE @> Q@S
AFRAE {@W ?

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

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

a+b=a' +b and ab-h%=a'b' -h2.

ax2+2hxy+bg2 AR
ax’2+2h'Jc"y"-f-by'2 1 +ifRefSe 27,
(O (RS @ | |
a+b=a'+b U ab-h?=a'b'-h?|

5. (@) () Find an equation of the line in

3-space that passes through the:

points P(2, 4,-1) and Q(5,0,7)-

P(2,4,-1) &% Q(5,0,7) 93
TSI QAR (IR A1 Pl 1 |
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(i) Calculate the scalar triple produet
. (xw) of the vectors
G=3i-2j-5k, s=i+4j-4k and
p=3j+2k. | -
‘=3i—2j-5k, Goi+dj—dk TR

i =3j+2k X, U (vxw)ﬁ‘fle|

(b) (i) 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), Q(- 1,0,2) %
R(0,4,3) R fotd 7 fargeor
aﬂﬁiﬁﬂﬁl Eal

(u) Prove that

ax(bxc) bx(cxa)+cx( x5)=5
g ¥ &,
dx(l;xé)+5x(éxd)+6x(dx5)=6

6. {(a) Show that the ortho -centre of the
‘triangle formed by the lines

ax +2hxy+by ~0 and lx+my 1 is

x_Y_ 'a+b
given by 77 " gm? -2hlm +bm?
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G @ ax? + 2hoxy + by =0 SR
bx +my = manzamq—mm@m
X _y a+b R

?za = =

T ‘m _amz—,zhlm+bm2

(b} Discuss the nature of the conie
represented by

3x? -—8xy~3y +10x-13y+8=0.
. 3x*-8xy-3y* +10x-13y+8=0
Wﬁ%ﬂ*ﬂ:@ﬁﬁﬁﬁ@ﬂy
7. (@) () Show that the equation of the ,i
| tangént to the conic l;= 1+ecosd !
at the point o is

é=eéos€+cos(9—a)

l
s @ ;=1+ecos€ WA @
g =i wiliead ga

3 =ecos€-§cos(6—a) |
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(ii) Obtain the equation of the chord
| 1 -
of the conic ~ =1+ecosf, joining

the two points.on the conic, whose
vectorial angles are (a+f8) and

(a-5).
%=l+ecost9 ATTOR (o + f) T

(a-p) F AN e wfd
et | |
() (i) Find the condition that the line

acdse+bsin9=-£- .may be a
o1
normal to the conic 7 =1+ecosf .
acos0+bsin0=% [ATA
L _ 1+ ecost i ofers e 5%
r
Tfereat |
(i) Find the polar equation of a circle.

51 3o &A1 TR [efn )
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