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'MATHEMATICS _
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Paper : MAT-HG-1016/MAT-RC-1016
Full Marks — 80
Time — Three hours

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

Answer either in English or in Assamese.

IS St S Bl oRal|

1. Answer the following questions : ' 1x10=10-
ooR AT By fual ¢
(a) Find the value. of cos 1740" "
~ cos 1740°% R B |
| (b) Write the equatlon whlch shifted the graph

of the equation x*+y? =25 into 3 units up
and 4 units left.

%2 +y? =25 ATIR IO 3 G5 @9TA
WIE 4 G AT FATST 9 AR
Sfedat |
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(c) State whether the following statement is
true or false :

“The domain of the function

. 1 . .
© f(x)=x3 s (~00,%)

oo SRt ! 1 R e s

o1 :
“f(x)=x3 TEOBR AHFCFI (o0, 0)”

(d) If limf(x)=2, then find the value of

X—>a

’l‘i_xg J6+1(x).
: }1(12 f(x)=22= ge/suammﬁﬁzwn

7x-2, x<1

(¢) If the function f(X)={kx2 x>l

is continuous everywhere then find the -

vaIue of k.
.f(x)_{7x—2 , x<1 ‘
o i,x>lmmwmwﬁﬁa

2@ kI TN Ry w4
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(f) What is the nth derivative of k“‘l? .
X! § no¥ GIW I
(2) Write the rangé of arc tanx.
arc tan x3 “RR Tl

(h) State Euler’s theorem on homogeneous

function.
T T S oA B B
(i) Write the Maclaurin series for e~.

G cwﬁﬁﬂ ITeet Tl

G) State whether the following statement is

true or false :

«1f f'(x)=g'(x), Vxe(a,b) then f - g is
a constant function™.

wmwﬁmﬁaﬁ’ns

“f'(x) = g(x) VXE(a,b) TE f - g 'ﬂﬁ |

2T MW7
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2. A’nswe_r'the following questions : 2><5=10

' ” 1x , 0<x<1
a) Draw the graph of f(x)= :
(_) grap (x) {2—x, l<x<2

2-x,1<x<2

, 0<x<1
f(X) { Wﬁ"'ﬁ e St |
(b) Find the nth derivative of e*.
e 3 nw SRTETECG! Q‘s%@:ﬂ‘l

(c) If f'(x)=x(x-1).. _then on what mterval
the function f is decreasing ?

;WM f(x)= x(x )] mmﬁswf
WW@?

(d) Prove that arc sin x +arc cosx = g .

A9 /9 (¥ arc sinx +arc cosx=3.
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(e) If v= x? '-I-y2 +22, then prove that

ov. _ov _0ov
X—+y—+z—=2v
0x "oy oz )

M v=x’+y’+2’ W @ B TN @
ov _0Ov. 0Ov

X—+y—+z—=2v,
ox "oy 0Oz

3. Answer any four questions T 5x4=20

(é) For.any angle 6, measured in radians; prove
that o

—|6|<sin6<[6] and —[6]<1-cosB<|6|
o @Ran o R @ A oS T
s : :

—|0|<sin6<|0] = —|6]<1-cosd<|6|
o h . SInX _
(b) Prove by analytical method ,1(1_1)12) ~ 1,

Resiigs =5 4Nt 39 @ )l(i%il%iﬂ.
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(c) State and prove Rolle’s’ theorem.

TR ToMIBR ©f &R e w4ty

asin™'x

d) If y=¢ then show that
(l_xz)y‘,,+2—(2n+l)xyn+,—(n2+a2)yn'=0.

)’.:(3“Si"-"x @ CW";[W @

(1-x2)yn+2 —(2n+1)xy,, —(g +a2\)yn =0.-
(e) If  three resistors 'Rl, R, and Rj' are
connected in parallel, the total resistance R
is determined by the equation :
= _1_ + L + L v . 4/

- R
»(1) ‘What is 3R, ?

. (ii) .Suppose that R,, R, and R, are variable
resistors. How fast is R changing with
respect to R, when R,=100 ohms,
R,=200 ohms and R,=300 ohms ?
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TGRSR FRARrs SR @iy R, R, &%
'RA 7@ ¥ R 9 wo) AN Fra w9 8 -

1- 11
—_— — —
Ry R, R4

1
R

OoR
® R, mﬁm‘mm?.

(i) 3@ R, R, 9% R, R0 somm e =7,
(TS R, AHTF RY 7RG Q7 efr w1
- et R =100 ohms, R,=200 ohms SIF
R,=300 ohms .

() If £(x,y)=\y+1+log(x>~y) find f(e, 0)
and sketch the domain of f. N
TR £(x,y)=+fy +1+log(x* ~y) cots (e, 0)3
mﬂ@ﬁ‘e"aﬂﬁWNWWWWI |
4 Answer elther (a) and- (b) or (c) and (d):
(a) IIF (b) A (c) W-(d) M BEY A ¢
~(a) Prove that | »
cos(A-B)= = cos A. cosB sinA.sinB

Hence deduce that sin A+_cos A=1
B ' 5+1=6
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ZNN = Cﬂ
cos(A -B)= cosA.cosB— sitA.sinB. ¥R
3 CW?IGQT @ sin® A + cos? A=1.

(b) In the friaﬁgle ABC, a=2 units, b =3 units
and /C=60°- Find the value of sinB. 4

ABC Rge© a = 2 @39, b = 3 &FF WF
ZC=60°. sinBY WA TRdan

: o du 1 ..'][11)
>=—tan" | —|+c¢
(c) Prove that Ia2+u2 a \a .
- S
4x* +4x +2
4+2=6

e = @ I l‘a“'l(ﬁ)“’
a+u a‘ \a

Hence find the ~value of I

-(d) Consider the function f(x)= 2x2+3x+4.
Find the function which : 4

(i) shifts the graph of f three units up.
(ii) shifts the graph of.f one unit to the left.

£
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(iii) stretches the graph of f verticalfy by a
factor 2.

(iv) compresses the graph of f horizontally
by a factor 3.

f(x) = 2x*+3x+4 T, S/ = 20!
Refg w1t o

() f TEA0R ca‘amas fo m 8o

A .

(u)fwc?;ﬁ @W@WWW_
A 41|

(i) f FWOR @O TR od T Oiw
e =

(w)fzmamacmmi%ﬁ@ctwwﬁ%m‘
Tﬁ@ﬁﬁil

5. Answer any two of the following : 5x2=10
R w61 oI Ol 31 8
(a) Evalute any two: C 2Y2Y=S

ReIc wB1 T Al =418

o lim (\/F:S—ﬁ) |

X—>0

hm ’
—t 2
(11) h 4 (1 anx )sec2x
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2
(m) lim. +2
X—>— o 3x—-6

tim - logx
(W ) x-0* COS€e CX

(b) If the function f is continueus everywhere,
_then find the values of the constants k and
m. - _ : . 5
%2 +5 s X>2
) ={mx+D+k ,~1<x<2
2x +x+7 ,x<-1

fwmmm%wﬁ&amkwmm
.ﬁ‘ﬁw°

x2+5 | . ,x>2
fx)={mEx+D)+k ,~1<x<2
23 +x4+7 . ,x<-1

. =
-(c) Prove that lim (1+sinx)*=e. 5
. x—0 -

, 1
&9 ¥/ @ lim (1+sinx)* =e.
x—0
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6. Sketch the level surfaces of 5+5=10

T T (SRR YT W T 3
(i) f(x,yj=x2—y2
) fuy)=x
Or/34q

(a) State and provc Lelbmtz theorem 5

WﬁﬁWW%ﬁWﬁWl

(b) If y=tan~'x, then find y,. 5

} .yztan"lx ?{ﬁ ynq A ﬁ‘ﬁWl

then prove that

Xa o’u +y? o*u =.tanu(mn2u+13)
ox axay © oy 12\ 12
| ‘ 10
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T o Cote g | @

Nx3+y3

'~23211 62u 262u tanu(tan2u+13\
x> axay Y o2 12k 2 )

Or/9dt _.

State and prove the Mean value fheorém. What -
i; its physical interpretation.?_ Verify Mean
- Value theorem for the function f(x) = x?+2x ‘..1, :
in the interval [0,1].  1+43243=10
'amﬁ%ﬂvﬁmﬁﬁﬁ%ﬁﬂﬁwﬁﬂnw [
o R f(x)=x%+2x—1 FHER [0, 1] AT
TR Terel ST 1 |

7/3 (Sem-1) MAT-HG/RC-1  (12) 8000(W)



3 (Sem-1) MAT-HG-2 '

MATHEMATICS
(Honours Generic)
Paper : MAT-HG-1026

Full Marks-80
~ Timeg — Three hours

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

| Answer either in English or in Assamese.
RIS WR@ wENEre Tew IRAT
1. Answer the following questions:  1x10=10
(i) What is the locus represented by the -
| equation ax?+2hxy+by*>=0?
ax? + 2hxy + by? = 0 TG & A% 212
P |

(ii) Under what condition will the general
equation

ax +2hxy+by2+2gx+2fy+c=0 . of the

second degree represents a circle ? ‘
5 599 ax®+2hxy+by’ +2gx +2fy +c=0

g e ATFEABIE GO I8 J& 2
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| X2y
(iii) Express the hyperbola :2-—;2-=1 in
parametric form.
Y1 oprgaisr e Srems aw
. az b2 .
| - |

(iv)Find the eccentricity of -the ellipse
x2 +3y” =a? |

x? +3y? =a? TS Berwame Afy A1
(v) Define conjugate diameters .of a conic.

M@ (B TN IR SikEE FAn

(vi) Find the distance between the points
(2’ 3’ —1) and (4a —ls 3)

@, 3, 1) 5% (4, -1, 3) Reg IO T 79
Refr i) | '
(vii) If a=(-2,0,1) and b=(3,5—4).find

a+b- o
W a=(-2,0,) WF 5=(3,5-4) T
O, 74+5 M A |
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(vii)Find the unit vector that has the same

direction as &=2i+2j—k.

3=2i+2j-k3 e @ (9% A 31
(ix) Find the terminal point of ¥=(7,6) if the

initial point is (2, '—l).

v=(7,6)F Gk M = T i Ry

(x) What is the value of a(@xb) 2
a.(ixb)T W B2

2. Answer the following questions : 2x5=10

wore Al MRy BeT 3 8

(i) Find the equation of the parabola wﬁose
focus is the point ,(—1,'1) and directrix is
the line x+y+1=0.

(-1, 1) AERT = x+y+1=0 & R
R wifged e W
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(11) If the two pair of lines x2—2pxy—y2 =0 and
x2-2qxy-y?>=0 be such that each pair
bisects the angle between the other pair,
prove that pq+1=0.

Tﬁ x2—2pxy—y =0 % x2—2qu—~y2—0
AT RIS S (IR SRR A& GIT
RIS 2, ANt FA @ pq+1=0.

(iii) Find i.he centre and radius of the sphere
X2+y2+z2-2x-4y+8z+17=0.

x2+y2+z2-2x-4y+8z+17=0 IR
(IO " WF JPNE W

(iv) Find the norm of @ = (-2, 3), 10b = (<20, 30).
c=(2,3,6). '

a=(-2,3), 10b=(-20,30), ¢=(2,3,6)3
T R T |

(v) Find the angle betweenA'v_ the vectors
‘d=i-2j+2k and b=-3i+6j+2k

d=i-2j+2k WI¥ b=-3i+6j+2k (SF]
Yol WMeE et Fefa 4
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3. Answer any four questions SR 5x4=20

(a)

If by a rotation of the rectangular axes about
the origin, the expression ax?+ 2hxy + by?
changes to a’x"+2h’x’y’+b’y’2‘ then prove that

a+b=Za'+b and ab-hi=ab’'-h".

(b

©

SR SFEET Y, MCATE @ I

ax?>+2hxy-+by? ICH! a’x'? + 2h'x'y’ + b'y’2
W wdeRe zm, o @Mt W Od
a+b=a'+b'&® ab—h’=ab' -h?.
Find the polar équation of the conic 1n the
following form } =1+ecos®.

oo fiml SRS M FaE e Rl
s Y =1+ecos.

By a suitable transformation remove the
term containing xy fromthe equation -
11x2+4xy+14y2=5. |

B! TAIE T RS 11x2 + 4xy +
14y? = 5 FNPEER 43 xy 7 Reast
I '

7/3 (Sem-1) MAT-HG-2 (f7)' [Turn over



(d) Calculate the scalar triple product fi.(¥ x W)
of the vectors {i =3i~2j- 5k, ¥=i+4j—4k,
- W=3j+2k '

'u =3 -2j- -5k V—l+4j 4k w=3j+2k
@ u.(vxw)a . [T =1

(e) If the equatlon -

, ax2+2hxy+by2+2gx+2fy+c-—0 represents ar ~ 
_ pair ‘of parallel straight lmes, show that ﬁ’_

a_h_ g
h b f
' .ax2+2hxy+by2+2gx+2 fy+c—0 ﬂ?ﬁﬂz‘t TR
a h g
WWWW@E=F=?- .
v

(f) Find the condition that the line Ix+my+n=0
" is a tangent to the .conic

| '_ax'~‘+2hxy+by?+2gx+2fy+c—0

Ix+my+n=0 >ReACH, ax? + 2hxy + by?

T2gx+2fy+c=0 "ﬂ@ﬁ""’l“fﬂ‘ R v
, Lo
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4. Answer any four questions: 10x4=40

'w'ﬁmmmﬁ%ﬁw«t:

(a) (1) Prove that, ax(bxc) (ac)b —-(a. b)c‘. )

SNWW(N ax(bxc) (EE)b (ab)c.

. (ii) Fmd the parametnc equations of - the

(®) ()

lme L passing through the pomts P(2 -

4, -1) and Q(5, 0, 7)..

P(2, 4, -1) @i® Q(5, 0, 7) R rems
@RI L ([T sl Assd g 31

Show that the direction cosines of a
vector satisfy
cos?a+cos?B+cos?y =1.

@S (T B (53] R cos?a +
cos?p + cos?y = 15 Pra IS

(ii) Find parametric equations descr'ibing.

the line segment joining the points
P2, 4, -1) and Q(5, 0, 7)

P2, 4, -1) W= Q(5, 0, 7) Ry @M

@R opfee TN AT 349
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- (¢) (i) Reduce the equation e

x2+4xy+y?>—2x+2y+6=0 to the stan-

dard form.

x2+4xy+y2-2x+2y+6=o.ﬂs°ﬂaw=rc%‘ia ’

T SR R 10

(ii) Find the pole of the line Ix+my+n=0

L@ @

with respect to the parabola y*=4ax. .

y2 4ax OIS IAMATF Ix+my+n= O’

Wmﬁﬁmﬂq 41

Prove that the equation of the chord of

. contact of tangent drawn from (x,, y,).

‘ x2 yz o
to th i =+l =1
[0 .e € 1.pse vaz b 18
XX1 | YY1
sl RPRE24 R
a? b2

XX, Yy

zmar«caa—z‘ =t=lgd, (x,.y,)

x2 y2.
R ot <+ Beigeta Bt iR
RS Bl ST ATRRe |
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(ii) Find the equation of the tangent to the

conic
. 4x24+3xy+2y%- 3x+5y+7 0 at the
point (1, -2) '

(1 -2) e 4x2+3xy+2y2-3x + Sy
+7=0 MNIT emﬁWﬁwq
Rfa =t

(¢) (i) Prove that the eccentric angles of the
extremities of two conjugate semi- .
diameters of an ellipse differ by a right
angle.

-Nﬂ@maﬁ@mmm
wwmermﬁwg@wﬁw casmvnaﬁsx

GF A

| (ii) If the polars of (X2 Y) and (%, y,) with
respectto —— Poae 1 are at right angles,
a

then show that b*x;x, +a‘y;y, =0.
2y a | ‘

—2 ?=1.A9ﬁﬁ?§ ACATE (X, y,) =R
(%, y,) T @ﬂmmwm
mﬂ@m d b4xlx2+a Y1y, =0.
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() (i) Show that the equation o
2x2+7xy +3y2+ 8x+14y +8=0 represents
two straight lines and find the angle
between them.

2X2H Ty + 3y +8x-+ 14y-+8=0 e
AR FERNE o I @ [oER
Tew et el w=w

(u) If the line 3x—2y=18 be a tangent to
the circle x*+y?+5x+6y-14=0 find
- the point of contact. x

MW 3x-2y=18 @A XH+yH5x+6y— -
L 14=0 & 9o[ Wﬁ wvﬂ%icﬁt fAdfa
N

| (g) (a) (i) Show that xcosa+ysina=p is a o
' tangent line to the hyperbola )

X2 2

y
—-Z==1 if
, a? b’

p? =a? cos’ o.—b?sin?ai-

.c.vf‘ﬁteafczl- xcosa.+ysin'a=p "H‘W
L2
x—---:;—z- 13 =i @ W

a

pz_ a’cos’o. - bzsm2
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.(ii) Find the asymptotes of the hyperbola
2X2—Xy—y2+2x—2y+2=0 ' |
2x%—Xy-y2x-2y+2=0 2RITEOIT TG}
g [ = |

(b) (i) Find the equation of the pair of
. tangents drawn from a point (x,, y,) not
on the conic ax? + 2hxy + by? + 2gx

- + 2fy + ¢c=0 to the given conic.’

ax 2+ 2hxy + by +2gx + 2y +e=0 AT
8IS qLF (x,, y,) RTI A<t =06
Bl e e R |

(ii) Find fhe lengths of the semiaxes of the
conic 7x2+52xy—32y?=180.

Tx2+52xy—32y?=180 AR FNT A=
Refr = | »
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