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2020
MATHEMATICS
[GENERAL]
Paper : 11
Full Marks : 100 Time : 3 Hours

The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.

Notations and symbols have their usual meanings.

1. Answer any ten questions: 2x10=20
@~ weifs e Ted wie ¢

a) Find the image of the point (1, -2, 3) in the
plane 2x-3y+2z+3=0.

(1, -2, 3) MO 2x-3y+2z+3=0 O
afefam® e w1

b) Show that the vectors (1, —1, 0), (-1, 0, 1)
and (0, 1, —1) are linearly dependent.

@ate @ (1, -1, 0), (-1, 0, 1) @2 (0, 1,-1)
eFaale @RT e TR
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d)
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If f:x—2x,g:x—>x> and h:x—>(x+1),
then find ho(gof) and (hog)of. Also find
the relation between them.

M f:x—>2x, g:x > X’ qR h:ix - (x+1) &,
O ho(gof) @k (hog)of e w11 @
e TS e w9

If the mapping f:7Zx7Z — 7 be defined by
f(m, n):m+n ‘v’(m, n)eZ,
then check this mapping is injective or not.

o~

G Bad £:Zx7Z — 7 TEiteem Awe

f(m,n)=m+n V(m,n)eZ
5@ injective ol 218w 341

Find the non-zero root of the equation:

gve ANFReT o e’ w9 ¢

X+a, a, a; |=0; a, a,, a, #0,
a, x+a, a,
a, a, x+a,

Find the equation of the line joining the point
A and the centroid G of the triangle ABC
with vertices A(1, 2, 3), B(2, 3, 4) and
C6, -2, 5).
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g)

h)

i)

k)
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AABC-93 AR A 9% ea@®m G RS @iis
el el w7, @A fageta Afel o
A(1, 2, 3), B(2, 3, 4) 4k C(6, -2, 5)|
Write down the equation of the tangent plane
to the sphere x*+y’+z°=5 at the point
(2, 0, 1).

(2, 0, 1) e X*+y' +72° =5 CoAleIFT
~pferera eRel el w9

n

X . .
Evaluate I_{t o (n being positive).

X

n-d]?ffﬁﬂﬁ‘f?f F4|

X

n-943 9IS NS &y Et .

Find the planes which are parallel to the

plane
3x-2y+6z+8=0

and at a distance of 2 units from it.

3x—2y+6z+8=0 OEA AGAE G OHAL
(AT 2 OFF Y@ SRRe waefe oy 59

A square matrix A satisfies the relation
2A+5AB+1=0. Find the inverse of A.

a6 99 WTGH A, 2A+5AB+1=0 FF0 Pz
3@ A WGETe Rede witet @ s

Evaluate (39 {1 ¥9) : j: e dx
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Find the value of J\/tanx dx .
0

/2

j Jtan x dx -7 W= e 591

Evaluate

T e w9 ¢

O C—

1
Jr e”drde
0

Determine the length of an arc of the cycloid

x=a(0+sin6), y=a(l-cos®) measured from

the vertex (6=0).

x=a(0+sind), y=a(l-cos8) cycloid-43 A

(6=0) @ “AfRE® @ @FHe IF wKeE W
ey =31

If 5(u):2u4i—53’+(u—u2)f<, then find the
value of Jﬁ(u)du.
e d(u)=20'i-5j+(u-v’)k, Iz

[a(u)du gz = fef 1)
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2.  Answer any two questions:

MODULE-III
(Marks : 40)
GROUP-A
10x2=20

@~ qo drsiF Ted wie ¢

a) 1)

iii)

73/Math

Let, a=mq+b, q being an integer, be

denoted by a=b(mod m). Then for

c=d(mod m) prove that
(a+c)=(b+d)(mod m).

g9, q A0 A WA a=mq+b-F

a=b(mod m) &l e w1 = wzE

c=d(mod m)-4F T Rl F
(a+c)=(b+d)(mod m).

Show that the set of all non-zero

integers does not form a group with

the binary operations multiplication and
subtraction.

e @ o @) s B efer
ANCATT e S AR EOT G e
S FAS Al 4l

If 'a' be an element of a multiplicative
group with identity element e and if

a’=a, then show that a=e.
3+(2+2)+3
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b)
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iii)

I e UTF AN AT IO B4 ANATE T
a @I o 27 @R I a’=a T, OIFE
@8 @ a=¢e |

Determine the rank of the matrix;
WGI0a ‘rank’ @ <2 ¢

1 -1
2 0
1 1

—_— W N

Solve by Cramer's rule :
Cramer-93 R0 SRRIS SWige 39 ¢
X+2y—z2=9,2x-y+3z=-2,

3x+2y+3z=09.
-1 7 1
Express the matrix A=| 2 3 4| as
5 05

the sum of two matrices, of which one

is symmetric and the other is skew-

symmetric. 4+3+3
-1 7 1

A=|2 3 4| UTabe o afom™
5 0 5

R 3 e MGER @ FE
AP T4 |
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iii)
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Find the characteristic roots of the

matrix;:
ame WGHGe sifkfes @Y Iz fFd 5 ¢
1 0 2
A= -1 1
1 0}

Determine the values of o, B, y for the

orthogonal matrix:

R WT0T &0 o, B, y-9F T e 7

0 28 v
o B -y
o B vy

Using row-reduction method determine

the rank of the matrix

[OSTIRN  \}
w &N

3
3
1
(2+2)+3+3

'Row-reduction' “&fe 59 I@

2 4 3

4.6 3 WiGIBE 'Rank' [ 41
3 3 1

GROUP-B
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3. Answer any two questions:

10x2=20

@~ 7o dsi T wie ¢

a)

73/Math

i)

iii)

Find the condition that the straight lines

X y z

X y z
—=—=— _— = d
o By ao.  bp oy o
r_Y_Z will lie on a plane.

/[ m n

X y z X y z
—=—=—, —_— == ano
o By ao b cy )
X y z

Vi AFAIAIefe @aF2 AN

TRFe 2ed =S o T4
Prove that the straight line
2x+3y-z=0=3x-2y+2z—6 1is not
parallel to the z-axis.

A P @ 2x+3y—z=0=3x-2y+2z—6
AN 2-SICF AT 7 |

A plane cuts the axes in A, B, C and

the centroid of the triangle ABC is

(a, b, c). Show that the equation of the

Xy z
plane is g+g+z=3. 4+2+4

a6 ool erweliE A, B, C RMre @
T @R ABC fagres ead® (a, b, ¢
T mare @ wwfog AMSIA z

§+X+E:3 |
a b ¢
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b)
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i)

iii)

Show that the straight lines

PX_ay_mZX_y_z
/I m n’l m an

X y Z .
T = are coplanar, if
p/ gm

p=qor,q=ror,r=s.

mane & AR A afe
px 4y _ =z X Y_2z2

/ m n [/ m n i

X_ Y

Z
ol " qm T T p=g

g=r 9ql =S 33|
Find the shortest distance between the
x-3 y-8 z-3
3 41 -1
x+3 y+7 z-6

3 2 4
THCRE FECEHREE N FaoN g el
Rl
Find the equation of the cylinder where

straight lines and

generators are parallel to the straight
line 2x=y=3z and which passes
through the circle y=0, x> +2*=6.
3+4+3
936 vites AN 97 T3 [T
'generator'sfel 2x =y=3z AT
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AT QR y=0,x"+z°=6 J(&
sAfdfasS |

Find the equation of the cone whose
vertex is at the point (1,2, 3) and base
is the curve 2x*>+3y’=1, z=0.

G =g= A=l Fef = 1= AT (1, 2, 3)
e @3 gfim @l
2x*+3y* =1, z=0 |

Find the equation of the straight lines
in which the plane 2x+y-z=0 cuts
the cone 4x’-y*+3z’=0. Find also
the angle between these lines. 5+5
2x+y-z=0 &AL 4x° ~y*+32° =0
EHE @ @ TR AR (W O

e T 391 O RS (&I Wi
fefa 1

[10]



4. Answer any two questions:

MODULE-1V
(Marks : 40)
GROUP-A
10x2=20

@~ qo drsiF Ted wie ¢

a)

b)

73/Math

i)

State and prove the Lagrange's first

mean value theorem.

Io@ICER & [N Wi THALT [Kgo e
& F91

Stating the condition under which the
expansion is valid, expand log, (1+x) in

powers of x in infinite series.  5+5

drgy WS ITE 99T FeT log, (1+x)
SARFFOE x-9F TP WS € [ge 39|
Find the condition that the curves
ax’+by’=1 and a’x’+b’y’ =1 should
cut orthogonally.

ax’ +by’ =1 @R a’x’ +b’y’ =1 AT=ES
O (= T =6 e w9
Show  that for the
x=a(6-sin6), y=a(l-cos®) the

radius of curvature at any point is twice

cycloid

the portion of the normal intercepted

[11] [Turn over]
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iii)

between the curve and the axis of x.
@e @ x=a(0—sinB), y=a(l-cosH)
cycloid-T8 @ @e [ Il Ay,
& Rpce wifEe ofeemd Ie@ @R x-
o Rl e SReE faed |

Find the asymptotes of the following
curve: 3+4+3

oo q@Eia oHw sef W o ¢
V+xy+2xy  —y+1=0

sin x

Show that ( ) decreases steadily in

X

O<x<£.
2

e @ 0<x<g eI (smx) Teef

X
SREE |
If p, and p, be the perpendiculars from
the origin on the tangent and normal

Iespectively at any point on the curve
x*+y?*=a?®, then show that
4p; +p;=a’.

x4y =a?? T@EEIR @ @Ne [e

wiEe ™K ¢ Sferad FIl (AT SFe
¥Ry IWFE p, @R p, 2@ (@IS @

4p; +p;=a’ |
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111) Find the envelope of the straight lines

y=mx+avl+m?, for parameter m.
3+4+3

m  #6THAT G y=mx+ayl+m’
TREAFAISEE envelope T 41

GROUP-B

5. Answer any one question: 10x1=10

@-@E @B a4mF Ted 7S ¢

a) 1)

73/Math

Find the perimeter of the cardioide
r=a(l—cos®) and show that the arc of
the upper half of the curve is bisected

2

0==
by 375. 5
r:a(l—cose) cardioide foa «fa5mn Moz

2
I AR @A @ TAET oL 9=§Tt BRI

Tfadiee 23|
Evaluate (W fsf@ 39) :

(S
—

(2x+3y+5z)dx dy dz 5

|| Sy 2

z=2 y=1x=

[13] [Turn over]

b) 1) Evaluate the following integral and
discuss its convergence:
faferfes siwas fofa 33 93k w17

SFEteyAel [RI T ¢
¢ dx
£

-1
i1)  Compute:
S e w9 e
)
2
111) Show that for n>1

n>1-99 Gy @e @&
I'(n)=(n-1)T(n-1) 4+3+3

GROUP-C

6. Answer any one question: 10x1=10
@~ aFH 2o Ted mls ¢
a) 1) If F:<5x2+6y)i—<3x+2y2)3+2x22f<,

then evaluate jF.df from t=0 to t=1
C

along the path C given by x=t, y=t’,

z=t.

C:x=t, y=t, z=t I@@4 AT

73/Math [14]



b)
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iii)

t=0 @F t=1-Re@ jf?.df-aa T
C

e F7, @AE
F:<5x2+6y)i—<3x+2y2)j+2X22ﬁ I
Find the unit vector in the direction of
the tangent at any point on the curve

given by

i =(acost)i+(asint)]j+(bt)k

f=(acost)i+(asint)j+(bt)k TG

T @ @e e a3 i (e3al

fef =11

Find div(grad ¢), where ¢=2x’y’z".
5+3+2

div(grad ¢)-93 9 @67 9 @A

2.3_4

0=2xyz |

Find the gradient and the unit normal
to the level surface x*+y-z=1 at the
point (1, 0, 0).

X +y—z=1 IFeE=E (1, 0, 0) e
'gradient’ Q3R GFF Sfeagn @ 4
Prove that, djv[mszli{rzf(r)}

r r* dr

—

where 7 is the position vector of any
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iii)

point, r=[f| and f(r) is differentiable
function.

(f(r).) 1d
w8 @ le[T er—za{rzf(r)},

@A 7 G9F0 SRR (@3], r=[i] 9w
f(r) @I ST ST |

If @) I(t)=ti-3j+2tk,
L(t)=i-2j+2k
i (t)=3i+§-k,

then prove that (S12e1 &9 9 @)

2

[[EE]dt=0. 3+4+3
1
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