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1. Answer the following questions :

TR MNARY Te A e

1x10=10

faj Write the domain and range of the

function f(x) = c()s—1 X

f(x)=cos™ x v oR wfivsa Wz *RR"

foan

(b} Find the value of the function sin? §—’£

. g3 .
Wsmz-giasrm%ﬁemn

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

x—=0
. x+3
tim (1+2x)"" 7 7w S

(d) State whether the s
false -

2

1-x
is continuous at xX=0

The function f (x)= [ X
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tatement is true or

x<0
x>0

(e)

(9)

(h)
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wea Sfen) wb1 @ T foan e

x2 , x<0
Wf(x)—{l_x b
x =0 fre wifom |

What is the nth derivative of e®*? ?
e™*t 3 n-wy SRS [Fe

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

CRETRE SN =5 IR IR e 3
X ¥ 9 AR =9 |

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

M f(x)= x(x-1) W, T f T &

TEAETS QI 12

State whether the statement is true or
false :

“Every differentiable function is
continuous.”

Wl SfEn W1 @ g B e
“YTORE SRAEW TEE SR |
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i) Given a function U that satisfie
s

g 2
X X
I_Tgu(x)gh—z_ for all X #0, fing

lsz()

x=0
T U G &t o« e

2 2

- L N
7 <U(x)<1+ > T8 T x40

corw lim U(x) %ET\';QTI

x—0

() State whether the statem is
false : SR o g

The slope of the tangent line to the

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

GE 9 TS 7 @ iy ey e

X=1% y=x? 14547 T I ATl 6 |
2.  Answer the following questions P 2x5=10

T 2T Ter fag
(g Evaluate cos(arc cos(— [:iD
5 ||

Cos(arc cos(— —?U T IF Tferear
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sinx

(b) Let f(x)z{ x
2 if x=0

+cosx if x=#0

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

{1 =, f(x)= = +cosx M x=20
) I x=0

@& @ f(x), x=0 Fge wiifve

(c) 1If y:sin“lx, prove that
(1'—362)1/2 -xy, =0
W y=sin"' x, o9 =9 @
(1- %)y, - xy, =0

d) 1If u=x2y+ygz+z2x, then find the

6u ou

alue of . g
- Yl =
ax dy 08z

; 2
I u=x2y+yzz+z‘x, [ACTALS

ou du du
—_—t—+— 9
=5 T W 1)
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(e) Evaluate (39 fAefg e
w (b) State Rolle’s theorem and verify it for

a0 log(1+x) t[hei3 i)u]nctmn fx)=x(x+ 92+3_5
3. Answer any four questions : 5x4=0( TR TAAMDR Sfe 1 S FAee! f T
Ricent Bif3sr e Tew faa o W [-3,0] TSIETS ATIF FA TS
(@) 1If y=(x2—1)", prove that f(x)=x(x+3)e_%
(x2 ~1 )ymz +2xy,, -n(n+1 )yn -0. (c) Evaluate, using L'Hospital’s rule :

&7 T e A FR T [l =02

n

Hence deduce that if B, = —d—- (x - 1)
dx"

1
. (1+x)x-e
d | llm-(-——— 5
then ——_{ ] = Q'dpn ' -0
dx( X dx +n(n+1)Pn=O g =
3+2=5 | (d) Using definition find 2—];
w2 4|7 ' ;
X" =1 Yn 2+2xy |
+ na1-n(n+1)y, =0 _ 2 .2
mwww@ﬂﬁ " | i u=log(x*+y ),mqaﬁmasﬁ
d" | M o

0x

fe) 1f u=log(x3+y3+za—3xyz), show

dx}+n(n+l)P =0 thtggw@i iu_. 3 o
“ W ox oy 0z x+y+z
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My = Iog(x3 + y3 +2° - 3xyz ), (MY gq

- )

du du du 3 i u=2+2 +—, = =
O o z x y
oX (1y oz X 4 1/ +z e

() Show that the area of triangle ABC s | x“a; +y‘5y*+z‘0‘z— =0
1
—ab sinC |
2 ' 5 | (c) State Euler’s theorem on homogeneous

function and then verify for the function
&I @ ABC fagen i %ab sinC

3_ .3
4 A § . f(xly)=x§ _% 1+4=3
- Answer either [(a) and {b}] or [(c) and (d)]: | X" +y

(@) =% (b)) @9t [(c) ()] O3 e a5 TE TR 2GR TAAMIGR S il w

(@) Find the value of g in the mean val | R e f W TR o ¥ W
theorem | e 3 .3
. ' | _ Xl -y
f(x+’1)-f(x)+hf(x+¢9h)’()<3<1 f(x’y) x3+y3

for the function flx 1,33,
) 33\ Ex +2x

S

(d) Prove that (&=l <41) 2
TR THAAMIT e

f(x+h)=f(x)+ hf’(x+ th ),'0 <<l
0 TR TRy i) 3 . 5. Prove that the double limit exist but repeated

1 3
51’ —§x2 +2x i limits do not exist for the function

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

1+ x?

b) fu=¥,.2 x |

zZ x y,prove that [xsin—l—+ysin~1— , (x,y)=(0,0)
b 4

— pa M

ou oy A i f(x’y)::l yo (x,y)=(0,0)
o " ou _ A f y A\ Y E\Y,
X 0y oy 5 | 10
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6.

u [ @ T 3 BN e ), R

AW e 7, T

‘x 1 L1
flxy) sm;&»ygn—- , (% y)

X

0 » (xy)=(0

Or/ 59q

Find infinite series of log(1+x) for | x|<1

using Maclaurin’s theorem.,

CRETRTE TAAIH! TRTR TR log(1+x),

[x]<13 wofy @i ey |

Answer either [(@) and (b)] or [(c) and (d)]:
(@) B (b)] @9 [(c) W% (d)] o T 7] ¢

1

(@) If (3W) y=e?sin * prove that (&wiq 33

Q) —

@ (1-x? )y, - gy —a’y =0

{ll) (l—xz)y,,+2-(2n+])xy,”,—(n2+ag)

(b) Show that, f(x)=x25in—}— ,
x
0

’

is differentiable at x = 0 and fing f0).
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o
S S

TR

!

1‘
}
|

|

B
l
:
i
|

|
I
|
i
y

r-

| &

oot @, f(x)=x"sin L x#0
0 , x=0

x=0 s s s f1(0) fefn a4

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

a1 AGHS a=3 9T, b=4 TG W
£C =90° | ¢ | trda WA Tfada

(d) Evaluate any two of the following :

2Vax2=5
fAetean whrg ww Refy @
2
x‘+4-2
] lim —————
(1) x=0 x2
g By LR EEER
(i) x-+0  3c0SX
oo B 1-cosx
fui) x-0 XSinx
L fim 1ANX sec2x
(!U) x-20 3x
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7. Answer either [(a) and (b)] or [(c) and (d)]: ' (iii) stretches the graph of f vertically
[(@) == (b)] @< [(c) T (d)] Sz Teq a7 | by a factor 3;

compresses the graph of f

- o . (iv)
@ Prove that (&9 F1) horizontally by a factor 2. \
) tan x /x? A
lim =e”d 6
: 2] ' fefa =1
(b) Show that, f(x):{x_a ¢ X¥Q | (i) fTEADR ERER 3 GFF SR BT
1 5 X ‘ Z4;
is discontinuous at X=q. 4 (i) f FEANGE ERORE 9 3P AECTIE
[x-a] EQIGE
S @, fx)={ x4 * X*a _ me

x=a 7o ki) | | eilfRe =,
(c/ Show that (grean) ¢ ' (iv) fFEGR ERGE R o Sie e

| AT |
X i
1+x<lag(l+x)<x for x>0 6 |‘
J
(d) Consider the function [
f(x)=x4~4x3+6- |
Find the function which J
o |
() shifts the graph of ftwo units up; [
(i)  shifts the gre :
graph of ‘»
the left. S one unit to
I 13 Contd.
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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
Sull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x10=10
TR AR TR A g

(Y Under what condition

ax? + 2hxy + by? =0 may represent a
pair of parallel straight line ?
= 5¢€ ANorE ax? +2hxy +by? = 0 @ G@AR
AR TGRS ARA ol g

fiiy Find the point on the

8
;=3-—\/§cosﬂ

whose radius vector is 4,

conic

3 (Sem-1/CBCS| MAT HG/RC/G 14

§:3-—J§cos€ [ GRS 4] [ DI

.
i w1 7' g (O3 41

(i) Define conjugate diameters of an
ellipse.
g <o Ao APA ke
2 .
(iv) Express the parabola Yy~ = 4ax In
parametric form.
2 = dax SRGEDE BT WERAS LT
|

(v) By what angle the axes are to be rotated
to remove the xy-term from the
equation ax® + 2hxy + by2 =0 7

F (OES & (FITS QI
ax? +2hxy+by2 — 0 FATRAMD! xy 2% &
z4?

(vi} Define cross product of two vectors.
wo (o3 A SRR g )

(vij) Find the centre and radius of the
sphere (xml)2 +{y-27 4—(::-3)2 =16
(x-1F +(y-2P +(z-3Y =16
GIEEE (@@ R e [ w1
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(v} Find the unit vector that has the same
direction as i =21+2j-k.

U=2i+2j-k 3 &= (oF fa =
fix) What is the value of § x (i+j+k)?
Ix(i+j+k) I IR F=me
{x) Find'parametn'c equations of the line
passing through (4, 2) and parallel to
v=(-1, 5).
(4, z)ﬁﬁﬂmm v=(~1, 5) 3T
(R ebe e Fidy w5

2.  Answer the following questions : 2x3

I

10

(@) Find the angle between the vectors
U=1-2j+2k and vV=-3i+6j+2k.

Uu=1-2j+2k % v=-31+6j+2k
(S5 R TR @9 Fefy a1 |
(b} Prove that the equation

3 ,
2x -'r3xy—2y‘2 +7x-y+3=0
represents a pair of perpendicular lines.

3 (Sem-1/CBCS| MAT HG/RC/G 16

T S —

R ""*flsf—ﬁﬁ—fn-_-:—(_ff‘_.“w__r_.;_ ;

P—
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o W @

2

2x"+3xy-2y" +Tx-y+3=0 9@ 9N
IR TSR & e w1

() Find the co-ordinates of the focus and
the vertex of the parabola
y2—4y—2x—8:0-
Y’ -4y-2x-8=0 SKEHR T A%
AREW WeE =0

(d) Show that if the polar of P w.r. to an
ellipse passes through Q, then the polar
of Q passes through P.
oS3l (@ <51 TRE AT P RS &K1
@rEE O Rera® 97, Q FoE &3 RIS
p af* TR

(e) Find the direction cosines of the vector
v=2i-4j+4k.
§=2i-4j+4k (SROR frma Ry =0

Answer the following questions : (any four)
5x4=20
o AR TR i ¢ (R SR

ransformation remove

(aq) By a suitable t : o
the term containing Xy from the

- ) 2=

equation 11x” +4xy+14y" =2
Contd.
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tg‘f,‘)‘ Q]IQITW FEH AYIO
11x2+4xy+14y2 =5 W‘TCBH I}

swge! [ A1

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

5:(—7, 2)_1)'

4=(2,-1,3) W% 5=(-7,2,-1) coiq
7019 TeACI 7Y (A (933 B! [y ;)

() The normal at the point (atl2 2at)
_ » <l
meets the parabola again at the point

(atgz, 2at2). Prove that ¢, = -¢

(atf, 2at1)
)

ot -2
1

d) Fi '
(d) Find the polar equation of a conic in

[
t-he fonn ;:1.;.30030
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ﬁﬂf@ﬁﬂ!@%ﬁ'a’@mwf‘w
(a2, 2at,) Re erafers | 2 3= (T,

18

451 T &y TR = 1+ecosd
;

HIge g =

(e} Reduce the equation
x? +axy+y® -2x+2y+6=0
to standard form.
x> +4xy+y? -2x+2y+6=0
ATRRATORE S SIRPIECe] HoAiEd 4 |

() Find the equation of the bisectors of
the angles between the pair of lines
given by ax’ +2hxy + by2 =0.
a +2hxy + by? =0 AT JCERT @A
FOIER WER (I AEASIY AR el =1 |

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

©od BIfA5r TR AR (@) T (b) TR TEI F41 2
4. (a) () Find the equation of the tangent
to the conic
4x2+3xy+2y2—3x+5y+7=0
at the point (1,-2).
(1,-2) Rpe
4x* +3xy+2y2 -3x+5y+7=0
@A SIS Gl o A el

11
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@ Show that a homogeng,,
| ion of sec : 5 o
equation of second degree i , and | (i) Calculate the scalar triple product

y represents a pair of straj - - B
;aséjing through the Otl*l;zlii}.]t lineg | U.(ﬁxrb) of the vectors
ﬁﬂ@mﬂ,xwyaﬁwqmm U=3i-2j-5k, 1=i+4-4k and
AN AR I @Y g | W=3j+2k.

FREACTAF JE 2 jli i=3i-2j-5k, =i+4/-4k T%

(b) If by a transformation from one get of | Ww=3j+2k T, . (vxw) Rz
22:;?532; ?ﬁ:se ;(; r?élsoi;c)l;ler with the (b) (i) Find the area of the triangle that
2 2 gl | _ 1s determined by the points
ax® +2hxy + by ‘_‘ P(2,2,0), Q(-1,0,2) and
changes to ax + 2hx'y' +by'?, then | R(0,4,3).
a+b=a'+b' and ab-h? =a'b -2 P(Z, 2’0)’ Q("I%;c);) %
O T iy v g o | LVl
ax” + 2hxy + by* AR ] 3 '
- 5 (i) Prove that
ax” +2hxy + by T SRS 7, dx(Bx&)+bx(éxa)+ix(axh)=0
(o8 (Medl @ e T @,

atb=d'+b W% ab-h2 = g'b' — 12 | ax(bxc)rbx(éxa)+ex(axb)=0

6. (a) Show that the ortho-centre of the
triangle formed by the lines
ax2+2hxy+by2 =0 and Ix+my=1 1S

x Yy a+b

given by 1 N m am?-2him + bm?’

5. (a) i i
(@) (i) :F))‘fnd an cquation of the line in
Space that passes through the
Points P(2,4,-1) and Q(5,0,7) |
P i
arc(cil:'_l) % Q(5,0,7) f43 B
o RN G il iy 1 |

3 (Sem=1/CBCS) MAT g pc
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(b)

e’ (3 ax2+2hxy+by =0 %

b + my = 1 (R S 0 i
x Y ._ a+b
A4 7" ;m agm?-2hm+bm

Discuss the nature of the conic
represented by

3x% - Bxy -3y’ +10x~18y +8=0-
3x? - 8xy -3y’ +10x-13y+8=0
e T <1 e oo e =

(a) (i) Show- that the equation of the

l )
tangent to the conic P 1+ecost

at the point a is

£=ecosﬁ+cos(9—~a)
-

e @ lr=l+ecos¢9 *FAOHE @
R ol TR ZA

%=ecos€+cos‘(9-a)

() Obtain the equation of the chord

Oft}‘l . L__‘ . . .
€ conic — = l+ecos? | joining

the two points on the conic, whose
vectorial angles are (a+4) and
(a-p).

l=l+ecos¢5' | FI0IF

=1+ ecost MR (o + ) T
(a-p) & Amd TR w0
Tieat

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

acosf@ +bsi =£
siné ~ may be a

l
normal to the conic —=1+ecos8
- :

aco59+bsin9=£ @‘2]]’1\5‘]?{

r

[
- =1+ecosf =137 HeeT¥ (AR 78
e f
(i) Find the polar equation of a circle.

1 g £ R ey =1
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MATHEMATICS
( Honours)
Paper : MAT-HC-1026
(Algebra)
Full Marks : 80
 Time : Three hours

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

1. Answer the following as directed :
1x10=10

(a) Find the polar representation of z=2i. .

(b) 1f x=0 and y> 0, then what is the value
of t*? |

(c) Write the negation of the statement ‘For
any integer n, n?> n’ in plain English
then formulate the negation using set
of context and quantifier.

Contci
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{d) Disapprove the statement using counter

(9)

(h)

example :

For any x,yeR, x? = y? implies
Xy

iuppose f is.a constant function from
to Y. The inverse image of a subset
of Y cannot be

) an empty set

(i) the whole set X

(i) a flon-empty proper subset of X .
(Choose the correct option)

‘[;hez X-=t§=R- Let AcX,BcY. Draw
picture for Ax B =
o where A=[-1,1]

Suppose a system of linear equations
in ec.helon form hasa 3 x5 augmented
matrix whose fifth column is a p;

column, o

Is the system consistent ? Justify,

If a =10, b
set S-{vl,v-z,...., [7p} in "

;:'ontains' the O vector, is the set
nearly independent ? Justify,

3 (Sem~1/CBCS) MAT HC2/G 2

2

0)

(@)

(b)

()

3 (Sem- 1 /CBCS| MAT HC2/G 3

Answer the following questions :

:’ , compute

(ax)"-

What is the determinant of an nxn
elementary matrix E that has been

scaled by 7.

2x5=10

If z=-243-2i, find the polar radius

and polar argument of z.

Is the function g:R —» R given by
g(x)=|x-2| one-one and onto?
Explain.

Let universal set be & and index set be

. For a natural number n, J, = {0 _l.)
n

N %

neN

Identify with justification

Contd



(d) gho;v that Tis a linear transformatigy,
y finding a matrix that impl -
the mapping e (C)

Define bijection.
Let f:N—N be f(m)=m-1, if m is
if m is odd. Show f

Tixx =
(.1, 2,x3,x4)—(0,x1+x2, x2+x3,x3+x4) even f(m)zm-i»l,

(e) A is a 2x4 matrix with two pivot | is a bijection and f~' = f. I+4+3
%ostli?ons_. Answer the following with |
Jjustification : ; (d) For vectors ﬁl,ﬁg,....,ﬁpe;?" define
(t) D(;es A%=0 have a non-trivial span {171,62,....,L7p} construct a 3 x3
S ' = .
olution ? matrix A with non-zero elements and a

i) Does A% =h have at A ] vector p on 3 such that b is not in
one the set spanned by the columns of A.

solution for every p ? 2+3=5

! (e) Alka-Seltzer contains sodium bi-
carbonate (NaHCOj) and citric acid

3. A . |
foﬁzx::‘lrg -any Jour questions from the |
; 5x4=20 (H3CgHs07). When a tablet is dissolved
(a) Find the pol ] - in water the following reaction produces
KL nﬁ?n ?)2 rI‘epresentatum of the Z?o(::;?- citrate, water and carbon
z=1-cosa +isin .
a aelo,2q). 5 NaHCO, + HyCsHsO; - NasCeHs0q + Hy0 +CO;
(b) LetA ' : e
o e abenti of as e g

set U. Prove —
() Prove thatan nxn matrix A is invertible

if and only if A is row equivalent to B

i) (A oS e oy ' - and in this case any sequence of
(AUB)" - 4 nB 5 elementary row operations that reduces

A to I, also transforms I, into A%,
5

) (ANB)°=4°UB®

3(Sem-1/CBCS MAT HC2/G 4 - |
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4.

Answer any four from the following :
10x4=40

fa) i) Fina the cube roots of the number |

z=1+1and represent them in the
complex plane. 5

() Find the number of ordered pairs |

(a, b) of real numbers such that

(a+ib)2°?2=a—ib- 2

fi) If x,y,z be real numbers

such that sinx+siny+sinz=0

~and cosx+cosy+cosz=0, prove
that sin2x+sin2y+sin2z=0

and cos2x +cos2y+cos2z=0.
3

(b) (i) Solve the equation
z’-2iz' -iz*-2=0. 5
() Find the inverse of the matrix if
it exists by performing suitable

row operations on the augmented
matrix [A: ]|

f

A:l—

Mu'—
W o O
e S SN N
(92

(i) HfX>Y¥ be a map and BcY,

(c) g
then prove fl(BC):(f_l(B)) '

4

. 11 7. Find
(i) A, =(_._ —-], where ne

nn

A | |‘l". -
,Hv n and I
be given bV

g ket fiROR

flx)=x"

Find £ @) 760 (02D

State the induction principle and

show that for any positive

_nln+1)
integer 1+2+3+ .. tN =775

@

use it to

4

(i) Write as an implication ‘square of
! . gle _$ o 2 3
an even number 1S divisible by 4.
i we it.

irect proof to pre
Then use d p -

L

Contd.
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ey llelogram
» ) (iii) Find the area of the para
fii) Usle (.Jrarnex;s rule to compTJte th; whose verticss are (0.~ T D = ”3:
solutions of the system s 3, 1) and (3, 2).
-le 3 3x2 = 9
3x; - x, =-5

(i) Suppose T ;RS  R2
and T(%)= A% for some matrix
A and each % in RS.

How many rows and columns does
A have ? Justify, . , 2

M (i) Let T:®>5R? be the
transformation that rotates each
point in F2 about the origin
through an angle ¢ with the
counter-clockwise direction taken
as positive. Find the standard
matrix for this transformation.

‘ 3

i) Let T:R" 5 R™ be a linear
. transformation.
Prove that T is one-to-one if and
only if the equation T(X)=0 has
only the trivial solution. 4
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