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MATHEMATICS

(Honours Generic/ Regular) |
x

For Honours Generic |

Attempt either MAT-HG-1016 or MAT-HG-1026

For Regular
Attempt MAT-RC-1016

' The figures in the indrgin indicate.
full marks for the questions..

Answer either in English or in Assamese.

A OPTION-A
Paper : MAT-HG-1016/MAT-RC-1016 -
| ( Calculus)
Full Marks : 80

Time : _Three hours

Contd.



1. Answer any ten questions : 1><10t10

fireear w2by e Teq fuall ¢
(a) Find the value of sin 1680°.
sin 1680-° 3 9 Seredr |

(b) Write the ré_lngc of the functiop

2

x.
f(x)—2+x2+'4 \
'f(x)zg ) ‘«F—W | wﬁﬂaﬁmf

x+4

(c) Wr1te the equatlon Wthh shlfted the

~ graph of the equat1on x + y = 49 into
- 3 units ‘down and 2 units left.

x2 +y2 = 49 ﬂﬁaﬁ%‘ FEIT 3 G G Ca
R 2 GFF AEHIE FNET Sl Wfﬁamtﬁ‘f
- Tfenea | -

(d) Find (34 ﬁ‘fﬂ <) 8 cos;1x+cos“1(— x)

sind

() Find (o P < ¢ i
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) Is flx)=sinx one-one on the interval

o, 7| ?

Flx)= sinx TR [0, 7] SRS G
QA ? i |

: (g) 1s - the function -f(x)z,/4_x2

continuous over its domain [-2,2]?

[-2,2] wifierTas TE f(x) = V4 - x
oo 2 ?

L ‘(h) What is the nth derivative of gax ?
pax q 0O SRFETGCH! [ 292

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

The function y=|x| is differentiable
" in (“%,0) and (0, ). |
 ooT Ot ot 7 e ot e e y = | x
(— o, O) i< (0, o0) ST TP |

J

() Write the Maclaurin series for g*.

o* I CNIEIR TICH! o |
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'(k) If lm}l flx ( ) 3, then find the valye
x—> ST | |

im \/—+f(x)

x—>a

o tim flx)=3 T
| lzm 3“6+f(x) H‘iﬁ?{ﬁﬁf @Tl

() Find the value of S (ar ¢ Sm%‘).
- Sin (arc sin 6) =8 'snz{ ﬁq/?[ Wl

- (m) - State whether the statement is true
or false:

The functiqn f(x): cosx 1S -

inbreasing in the interval |0, z].

w%ﬁ%‘fﬂm Wﬁl’ifﬁ'i?ﬂ

Wf(JC):cosx, [0, ﬂ'] W?ﬁﬂﬂ
2] |
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(n) State the Leibnitz theorem.
Fﬁaﬁ%\w%ﬂﬁmﬁml |

(o) Find the average rate- of change of

y=x2+1 W. I. t. x over the interval
(LR

x AT 3, S]Wy x* +1 T 9
.Qﬁm%%\ew “ |

(v) Sketch the graph of y =| x| shifted
2 units to the right and 1 unit down.

2 G5 CFHWW 1 ﬂw—cﬁaw
L, y,-|x| WWW\WWI

(q) State Whether the statement is true.
or false : -

An equatlon‘of a curve of degree n = .
has at most n asymptotes.

_a%‘t nWWW@?Wﬁn
an
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() State whether the stat.ement is

try
or false : b

The slope of the tangent line t, the
curve y=x"+4x+7 at x=1 is g,
o et At o i e

x=1 i%‘ﬁ y=x?+4x+7 IF e
TS 61

2. Answer any fivé questions : 2x5=10
. (@) Evaluate (39 347 1) ¢

esmx = 1

lim
x— 0 X
. ‘ : 1
, x> | 3
(b) Show that f(x)= e and g (x)=(4x)

are inverses of one another.
A 1 .

o @ f() =% o 9 ()= (49
- RGeS | |
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(o) . Sketch the 'graphA of the function

f(x)=¥x and find its domain and

range
)= Yx T cmwmmi‘m'
WWWWW ‘
(d) If im ,f (x) -5 = 1 then ﬁnd
x—>4 X —
lm’;f(x)
ﬁ lim f(x)-5 =1 'm‘lim,f-(x‘) g
, x4 x =2 T x4 \
W w1

(e) If (AM) f= x? +y- +zz, then prove that
(CoC e C?I)

- xaf+y5f+zg—f 2f

. 0x oy

(f) - Prove that (24 341 (X)

‘arc sin x + arc cos x =£.

2
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(9)

(h)

Find the derivative of tan x w.lr.t‘. sin x |
sin x FATE tan x I SIS TRiea |

| T 'f(x)— Sx-1, x<1
If the functlon \X): kx3 | x>1 is

contlnuous everywhere then ﬁnd the
value of k. '

| ox-1, x<1
aﬁf(X) {kx3, x>1

W@IWW@ kamﬁéﬁaﬁn

CIf y= ' easm tx , prove that

"(1 x)yz XYy — ay O

(i)

zjﬁy easzn x C‘mgjﬂ‘maﬁ]‘m

A(l x)y2 xyl—a y=0

. Show that lim 2xy > does not exists.

8%y
llm 19{‘ 2y |
CW";[\‘S?IT &, x'*g . +y2
) y__) hd
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3.
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Answer any four questions : - 5x4=20

ﬁmwﬁﬁmﬁmﬁm

d .
(a) Find Exy_ if y —x2+smxy

CRY e
Ey %%emzrfﬁ y? = x2 + sinxy

(b) Show that the point (2, 4) lies on the

curve x3+y3—9xy=0.- Also find the
tangent and normal to the curve at
2.4 1+2+2)5

-c'ﬁzmczrmﬁmxw ~9xy'=0
T SIS IR WG (2, 4) Rps ol
i ey AN et |

(c) Show that ‘the area of the» triangle ABC
is 5 b? sin A, | -
|  0&'§\®§1® Achmaqﬁ lbé sin A-
(d) ‘Evaluate usmg L’Hospltal’s rule :

© ey :’s@ﬁaﬁ‘rﬁmﬁaﬁmﬁcﬁrw

1 . 1
lim —
- x>0 (xz sin? x]

Contd.



(¢) Find the maximum and minimum vg]
of the function. 214401, ug

Y= x2-2x°+x+6

ey = x> —2x° +x+6§ﬂﬁ‘émﬁf§w
W et |

0‘) Apply -6 deﬁnltlon to show that the
followmg functlon 1S contlnuous atx=0:

(x) xszn-l"xi'O‘
O ‘x 0
- éTﬁtﬂT‘ﬁQﬁCﬁ{GﬁTCﬂ—ﬁ?W
o x= Oﬁ“'i_wﬁﬁiﬂl'

3 x'szﬁl : ‘x#'O'
f(x) x e
_ o ,x=0

sin l)C

; (g) If (?Tﬁ'\T) y= \/—;2‘ , |x‘<1, shbw that
O (me @
) {i-x )y2—3xy1 -~y=0
(iv) (1 x2) —(2n+3)xy e (n+1) y, =0

3+2=5

<
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ou
(h) Using definition find o 2t (1,1) if

7 ot 7 (1,1) s - 7 TR St
1 .

x? +y?

9 u =

4. Answer -any four questions : 10x4=40

" (a) (i) State and prove Rolle’s theorem.

| T ToSCOR TfE R et 74|
(ii) If uis a homogeneous function of
.x and y of degree n, show that
2 52 82u 2 52 |

Z Ziox +122% Cntn-1)u
2 Yoy Y o (‘ )

5
- u o n—Wnyawwi’m |
et @
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(b) If 27 log tan (%), then verify

5z _ 2’z
ox0y OYox

g z =log tan(-)‘z—i-), [ASIACIMITIIO) B b G

5%z _' 8%z
ox0y OYyox

)

-

c () M u= Jésin"l (ﬁ) + ytan‘l (ﬁj,
- , X ) y)
: ﬁnd the value of

au ‘ ou |
X — + _ 1,1 5
0 x. \yay at( ) |

. 3 (Sem-1/CBCS) MATHG/RC/G 12



(i) If

[ .2.92

X%y |
Fley)={324 g2’ (%,y) # (0,0)
8 0 . (ny)z(0,0)
show. that f,, (0,0): £ 0,0) .
o F 6 y)=9x2 142" (x,y) = (0,0)
| |20 ¢ i (6y)=(0, 0)

‘ﬂ@m@wm f (00) fyx(OO)

(d) (1) State Euler’s" thxeorer_n on
~ homogeneous function and verify

o (el gd)
it for the function U = 3 3 .

‘ 5 x“+y”

, | 5
T T BYARE SoAsIRR O faray

I BN TGPl 1 TR AN ST

P u=
x® +y°
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_ | 2
g 1 SO SO

| 2 )
0<#<1, find 4 Wher? R=7 anq
fo)=1r% 5

0100 e

| h=7<ﬂT@f(X)—1+x

- () Using Maclaurin’s theorem, expand
cosx in ascending powers of x.

(IR ool A BT cos x B THANT
X OO e w1 | |

(f) () State Lagrange’s mean value
. theorem and verify it for the
function f(x)=log x in [1,e]

i » _ 2+3=5
CTRICER F sty BReet foray
SIS QRIS T f(x) < fog x T
[1,e] =mreTe omp Sl |
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(i) Evaluate (W T 31) 3 DY+ D=5

_ i, log tanx
(l) x—0 log X

' X _,—X _ |
i) tim £ 21og(1 + x)

x—_>0 : X sinx

(@ If y=cos(m sin"! x), prove that

(o = {28 - m2 (- 4 - m2)... o2 - m2) @2 -2 (- m?)
~ z“c':Ty cos(msm x) C—C@?NT"IWCYI |

(U)o = {2 -2 - m?}{ (- 4P -m?}... (a2 -m?) @2 - .2)(_m2)

(h)' (i) 'Let f(x):(X—a)COS(xiCJ for .
| x#a and let f(a)=0. Show that

fis continuous at x = a but not
"~ derivable at that. R

}-2@1 iaf(x) (x - a)cos(xld)

x # a % QT fa)=0 | (P& @
[ x = a [ e ik, g sk
REXE ‘
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- rsin)'c_'kco -
. .l :J S_)C, lfxi
) Let / (x> . 0
Show that f(x) is contlnuous at
x=0. _ 5
~ ‘ | ( . ) 5 - |
- f( ) -<3mx+cosx' ifx;eo
x)=4 x
LR | 2 , if x=0

Cﬁ‘ﬂ\‘ﬁTC?If(x)Wx Oﬁﬁ_“fﬁﬁiﬂl

' 3
O i) If u—tan l(x tyY ), prove that

x-y
Pt +y— = sin 2u. Hence -
ox ~ oy | - :
deduce that -
2 3%u. o R o’u Ve o
x ax—2+_2).cy ooy Y P i (2qor92u 1)szn2u
| ‘ 3% - O+2=7
1 x3 +y3 .
I u =tan"- - |, (OCF o=
X-Y .
< xa~u+ya—u:sin2u | 3]
Ox oy B
]l ARG A (T
2 0%u d*u 2 _
x ax—2+2xy-—6x6y Yo7 (2cos2u -1)sin2u
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G) (i)' Show that the funct1on

-)-C———y— if x2+y%2=20

Cflx y) iy
0 ifx=0,y=0
is cont_inuous at (0,0) - .5
m\m @ o
— if x“ + =0 -
(x,y) ' x +y | ¥ ? | |
0 . .ifx.:O,yzo. .
(0,0)ﬁ"‘@@ﬁf@@l |

3 (Sem-1/CBCS) MAT HG/RC/G . 17




(i) Using Lagrange’s mean valye
theorem in [a, b]. Prove that

ok a(tanlb tan” a(&
1+b 1+a fOr

positive values of a, b. 5
ESRITER T SASICE! et R/
[a, b] TGRS, Wt = @

b a(tanlb tanta (—2
1+b? : - 1+a®

a, b &S NNT AE |
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OPTION-B
Paper : MAT-HG-1026

(Honours Géneﬁc)
( Analy'tic;al Geometry)
Full.Mar‘ks : 80
Time: b ‘Three hours .

The figures in the margin indicate

: Jull marks for the questions.

Answer any ten questiOns : 1x1 OilO |

(i) What is the locus represented by the

equation ax® + 2hxy + by2 =0 ?

ax® +2hxy+by® =0 TFINER
APRAL P

3 (Sem-1/CBCS) MATHG/RC/G 19



(@) 1f the lines y=mx and y=mx g

conjugate d1ameters of the eHlpSe

2 2

2y, ,
= +_l;§-'_ 1, then Wrtlte down the'vajue
2y
" ;-2—+-l;-5—1 ToRged y = mx m
y=mx E(’TSTW\E["'HWQILC o% mm' I
T Tt

(iii) Write down the’ parametric form of the

equation of the circle x? + y2 = a?.

x2+y?=a’ WWWW@‘Y—
7t |

(iv) What 1s the general equation of a plane
parallel to x-axis ? |

XSSP TGS (I AR T AP
2 | '
Write down the centre and radius of
the sphere given by the equation

x? +y + 2 +2ux+2vy+2wz+d 0]

x* +y +z +2ux+2vy+2wz+d o)

ﬂﬁﬁzwa cmamm @mezjfmn
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(vi) Write the condition, if

ax? + 2h)éy +by? =0 represents a pair
of perpendicular lines.

ax?* +2hxy+by2 -0 3, YR AT
TSI 4 A (2 ﬁw I 5% TrE
?lﬁﬂ
- (vii) Wr1te the condition that the general |
equation of the second degree
ax? + 2hxy + by? + 2gx + 2fy+c=0
may represent a pa_ir of straight lines ?
SR wrew AR R
+2hxy+by +29x+2fy+c—0 sz
. (@R AR ORI TSI %RITI |

(viii) Define a conic.
X GBI R ﬁaﬂ
(zx) ‘Write the equatlon of the normal to the

parabola y = 4ax at (am2 _Qam)

Y = 4ax WIS (am —2am)ﬁTW |
WW@%&M
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(x) For what values of a, the transformatlo
x=x+2 y=ay' -3 isa translatlon',)

aaﬁf'ﬂmmx x+2 Yy=ay'-3
aivft@azﬁuﬂﬁw? |

T (xz) *‘Define conjugate diameters of an ellipse,
Tofqe «BIe I TP @ T

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

=(-1,5)-

4,2 WWWU (—1 5)351‘511@%1?1’
@R bfers STieel e |

(xiti) Find the distance between the points
(1,-2,0) and (4,0,5).

© 0 (1,-2,0) W= (4,0,5) ﬁﬁ?ﬁawmﬁcﬁ
. i |

(xiv) If u-z—3]+2k and U—Z+J, find the
magnitude of U+u-

(AW d=i-3j+2k WS G=i+j, O
i+7 IS [efy =41
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(xv) Define dot product of two 'vectors.
75! (93T SN ofFe Ageal |

(xvt) Find the unit vector that has the same
d1rect10n as u=i-2j+2k.

—1—21+2k aﬁm‘&w cﬁaﬁcﬁraﬁﬂ

(xvu)What is the value of 1. (zx J)

1. (zXJ) LT 52
(xviii) Find- the point on the CQnic

s 3-+/2 cos@ whose radius vector is

r
4.
§—3 \/Ecosé’ *ﬁ\wevﬁ— Wﬁﬁuﬂﬁ |

r
faefa T TS IR (9% 4| |

- 2. Answer any ﬁve questlonls y 2x5=10

fePIzen #i5o1 ey T i o |

(@ Find -the equation of the .line

3x+4y—-10=0 when the origin is -
transferred to the point (2, 1).

TEARYS (2 1)1%%%6@@
3x+4y-10=0 Hﬁaﬂmﬁsawrr@ai‘a
IR ST @WWWWI
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(b) If the two pair of lines
X2 -opxy-y’ =0 and ,
X% —2gxy -y 2 _ 0 be such that each
pair bisects the angle between the
other pair, prove that pq +1=0.

2y, o U T pg+1=0
‘(c) Find the angle between the vector

u= 31—4]+12k and u_—4z 3k .

u= 31—4_]+12k _\'JT@ v——4z—3k (._53
WBIK WeR it el 01

(d) Find the vertex ‘and focus of the
' p'arabola 4y2 = 20x - 8y+39=0-.

'4y ~20x-8y+39=0 wﬁ@@cﬁﬁﬁaﬁﬁ
mmﬁ%ﬁmaﬂ
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() Find the centre of the ellipse
2x2+3y2—4x+5y+4=0

2x° + 3y —4x+5y +4 = 0 TCAJEOR H
fefa ==t

(f) Define pole and poiar of a conic.

B! M 4]RT, TF GATEAR Tzt 7t |

(g) Prove that the equation

2x% -5xy +3y% -2x+3y =0 |
represents two lines and find their
point of intersection.

el 91 (T, 22 ~5xy +3y* -2x+3y =0
2T AR TRAER! Fold SR S 2209 (RS
Bk [efa |

(h) Find the angle between ‘the lines
represented by the equation

ax? + 2hxy +by? +2gx +2fy +¢c =0

a‘x2+2h‘xy+by2+29x.+2fy+c=0
AR ol 11 FETEA Tole A (il
Ao == |
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() Find the joint eq.u‘atiop of the
straight lines which bisect the angleg

 between the two lines given by :

,3x2+6xyfy2 =0 -

| ~3x2+6xy—y_2=0 SRICER] mﬁ\"i’@%
e el i STNREICE! W =t

() Find the diréction cosines of the
- vector u =2i+3j+4k.

G=2i+3j+4k (OF fec Fefw w4
' 3. Answer any four guestions : | 5x4=20
ficeical BifabT ea Tes WAl ¢

(a) Transform the equa’tioh

x? +2xy tan 2a — y2 — a? sec 2a to

rectangular axes inclined at angle o
to the old rectangular axes. '

x2 +2xy tan 2a - y? = a® sec 2a

FTTIEICHIE TG FICEH I STHACATE AT -
o9 T o SrFA TN SIS IS o -
SARIRIGN | '
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 (b) " Find the €quation of the pair of tangen.ts |

from a given point (x1, ) to the ellipse

ol W /Y (x, y,) 3 gil ;CTL ﬁfi =1
AT BN A e el

(c) Show that the product of the.
perpendiculars from any point

(. 41) on the lines given by
ax? + 2hxy + byz:.o is

| ORST @ ax? +2hxy + by = 0 T
el (@@ GO 8RS R [
(xl: y1) 711 DAL R 2

ax12 +‘2hx1y1 + by12

_J(?i_b)z'+4ﬁ2
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(d) Find the equation of the tangent at
(x,, y;) on the conic
_a‘x'f)"+2h>cy+by2 +2gx+2fy+c=0
ax® + 2hxy + by +2gx +2fy +c=0

IR (0y, yl) ﬁ“f ~9[%3q W‘T Fefm

91| ok A
(e) F1nd the centre of the conic

ax? + 2hxy + by +2gx+2fy+c= 0.

Hence show that parabola 1S a non-
central conic. |

| ax + 2hxy + by? +2gx+2ﬁq+c—

MR (@ e wlima S (RIS (T,
| Tﬂf@ﬁﬁ‘\ﬂﬁﬁw*ﬁ" o

) Find a vector that is orthogonal to both

of the vectors ii=2i— Jj+3k- and
v=-Ti+2j-k.

U=2i-j+3k O §=-7i{+2j-k cv?ﬁ
ﬁgmmmc—@aaﬁ?ﬁﬁ.w:

(g9 Find the equation of the directrix of

. l "_ 5
" the conic ?= l+ecos@

- A |
7-=1+e¢ost9 PR Nafw [y A
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4.

() Find the asymptotes of the hyperbola

XY +ax+ by =0.
Xy +ax + by = 0 ﬂm W ([T
ﬁcﬁl | |

Answer any four questions : 10x4=40

() (a) Show that & (-l;x-é) 1s numerically

equal to the volume of the -

parallelopiped of which the three

concurrent edges are @,b,é. . 5

C@\a’mﬂm da. (-l;x-(;) 9 aq, h- 9% & ¥

Rl T e Foot o 1 SIsieioR

(b) Find the equation of the line in
. 3-space that passes through the

points (2,3,4) and (0,-1,2). S
(2,3,4) ©i% (0,-1,2) B MwE @R

@A TSI [l 4t
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@) (@
(b)
i) (@

Find the area of the triangle
that is determined by theé points

P(5,-21), Q2 4,2) and

P(,-21), 0242 9=
0 (3, 4,5) R Roe 71 fageis
ifer e =01 ‘

Find 'the vector 'and scalar
projections of i =2i +3j+ 5k onto
j=2i-2j-k. | 5

§=2i-2j-k (ST €7

i =2i+3j+5k I AW =% SwH
A ol 3 |

Find the equation of the

bisectors of the angles between
the pair of lines given by

ax? +2hxy +by* =0

"“axQ"-}-'thy-pbyQ =O,5{§ﬁW‘T Jeei

@ Yole MEF (19 ANRAGFI
Aee Wefm =1
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(b) Find. the €quation of the polar of -

P (x, Y;) with Te€spect to the conijc
+2hxy+by +2gx+2fg +c=0.

: 5

ax? + 2hxy + by? + 2gx +2fy+c=0

RS ATCATE P (x,, yl) 3@’33‘@@@.
ﬁCT‘zI Sl

(w) (@) Find 1 such that the equat1on

122 —10xy+2y +11x— SY+4A=0

may represent a pair. of stralght‘ -
lines. b dime s 5

- 12x2 —1Oxy+2y2'+1\1>x—5y+/1=0.u‘1
TSle A @ 4, T W [y 11
(b) Find the polar equation of a circ‘le.'

5

1 a7 & e B 1
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(v) (a) Find the condition that. the line
. y=mx+c 1s a tangent to the
parabola y = 4ax - § g
y=mx+e @IS y —"4a_x RIS

-(b) Prove that the sum of the reciprocals
. of two perpendicular focal chords

- -of a conic 1s constant. L =55
mﬁwmaﬁmawmmm
S R afemss B &< |

(vi) (a) Remové the xy term fro‘mfthe
equation 3x%+2xy+3y?-2=0
by rotating the axes. sag s Ot
WYB‘E 3x? +A2xy+3y_2—2=0"

AP 2R xy 2 ST |
(b) Find the equation of the pair of
tangents from a given (x;, y,) point

by 52 2 o
¢ e elli =+ =1
to the ellipse —7+ 7 S S
Ly o 2 P
&ﬂmﬁ%ﬁﬁ(xpyl) L Z.’Z_+b_2—
Tolgare Bl AT e e
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(vii) (a)

(b)

> I-,@

1
- prove that ~+—=

If the €quation

2 ,
ax +2hxy+by2+2gx+2fy+c=0

represents & pair of parajle]
straight lines, show that

—
—

ol

If [ and I' are the lengths of the -
two segments of a focal chord,
1 1
T —E-, Where- (a, 0

1s the focus c'>f. the coni_c. 5

(I GOl S Wi S 45 1 o I

i O P
RE M FA @ S +5=— T (g, 0)
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Show that the lengths of
(vm) (a) semi-axes of the conic -

’ d
2 +b zzd are T rF——-
ax” + 2hxy + by \/m

g et

'(b) Find the condition that the line -
Ix+my=n touches the ellipse

) ol Sekde o 22 5
x- Yy
+==1. | .
a2 b2 : : : e
| FR 2 42
x+my=n ((YSICHA ;7+'62’=1,
- Toiges Y A9 O] Slenedl|
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ix) (@) If e; and e, be the €ccentricities
of a hyperbola and its conjugate,

1
show that ~3+—5=1 5
€ e

FLA IS AR TS ¢, W

| 1"+
e, T, o4O T @ ez+82:1
N 1 2 =

(b) It (at1 , 2at1) and (atg, 2até) are
© the two end points of a focal chord
of the parabola y =4ax, prove

y? = 4ax @fmmﬁﬁﬂwaﬂw

TR R PR B (ae2, 2ar, ) o
- (atz, 2at2) T, o [ ¢4t :_l,l 7.

(x) (a) Prove that the eccentric angles of
- the extremities of two conjugate
semi-diameters of an ellipse differ

by a right angle. | S

o SNl (T A6l TOgER Yoiel Sl
S BRI TAEES @I A1
GF AN | |
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(b) If the polars of (x;, y;) and (x5, Yy)

X2‘2

w.r. to -5 =1 are at ri ht.
a2 b2 g

angles, then show that
b*xx, +a yhys =0- E

XY WWW
?;2_"?‘ (xl) y1)
o (xy, yp) I ﬁﬂ Skl E(’Tc"“f
mﬂi’m wyedl <

e b4x1x2 +C_l y1y2 =0

0
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