B.Sc./Part-1/Gen/MTMG-1/2016

o
- WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-I Examinations, 2016

MATHEMATICS-GENERAL

PAPER-MTMG-I
Time Allotted: 3 Hours Full Marks: 100

The figures in the margin indicate full marks. 21fSF M RIZ RIS 2F 77 fae=t Fed 1
Candidates should answer in their own words NI (e CIT T FGT AFAAT Y

and adhere to the word limit as practicable. Ge7 716/

All symbols are of usual significance.

Group-A
o=
Full Marks: 2§
Answer Question No. 1 and any two questions from the rest.
> ae (3-C31 71D era TEa we)
1. (a) Answer any one question from the following: 2x1=2

RIS @-IAT G375 eid Baa wie:

(i) State De Moivre’s Theorem for a positive integral index.
{AS SRR & & Teicer Toomif Rge 741

(ii) Find ¢(-2) and ¢(3) if @(x)=x* —2x* -5x+6
M p(x) =x° ~2x? —5x+6 T, OW@ p(-2) € p(3) A AT IC T ?

(iii) Jltllstify the statement — ‘qu two rows of a determinant are identical then
the determinant vanishes?
“afn o1 [EBrfiicsa 4t ift wfen 27, o3 o TW 37 2~ Ryefd aviR
¥
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(b) Answer any one question from the following:

fRefefie @-@W ¥l de’ Teg we:

(i) Diminish the roots of the equation x* —9x* +28x~27 =0 by 3.
BRI Awefens 3 ami e )

(ii) I z = cos—= —i sin 2, then find 1
3 3 z

K 2= cos%—i sin—;ii‘ﬂ,m lwm?
V4

(iii) Prove without expanding, that

Ry A FER M T @
0 a b
-a 0 -c=0.
-b ¢ 0.

2. (a) Find the modulus and amplitude of
BT gk Syfaes fada 3=

(cos36 +isin36)°
(cos@ +isin6)®

(b) Find the values of i by De Moivre’s theorem.
- TaeIa Soteiion Ry i @3 ww fdr w0

(c) Ifx+l=2cos£, then show that x’ +L7=—2
x 7 x

‘Iﬁx+l=2cos§®,mm‘ﬂ‘ﬁ& x'+ ! =-2

x x’

3. (a) If one root of the equation x*-3x’-5x*+9x—2=0 is 2—+/3, find the
other roots.

W x* - 3x° - 5x? +9x —2 = 0 ANV 93 A& 2—«,@@, R HAEafE
IGREE
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(b) If a, B, 7 be the roots of the equation x*+5x*+1=0, find the value of
Zl
-
MW q, B, y Boa MDA forald e 27, o) Zlaaamztﬁ?
a

(¢) If the equation x* —rx? +rx—4=0 has two roots reciprocal to each other,
find the third root and the value of ».

MW P -l +rx—4=0 TNIFNER IO AT 2R SANE T, $@ O
Aeft 8 - a7 T fefa w21

4. (a) Show that x=a+ b+ is a solution of the equation.
a-x b c
b c¢-x a |=0
c a b-x
A @, x =a + b + ¢ TN ARNFAR G TN A
(b) Solve by Cramer’s Rule
Cramer 99 & I A4 39
x+2y+3z=6
2x+4y+2z=17
3x+2y+9z=14

3 2 -6
5. (a) Express |0 —1 4 |as the sum of a symmetric and a skew symmetric
5 -2 0

matrix.

Toitaz it gt eforn ¢ Relforr mifticm @urre SiFiE @)
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6 -sinf
(b) Show that [C?Se sme }'s an orthogonal matrix.
sin cos
crete (3 Soitaa Wiftefs afe = wiftisn
Group-B
fTem-4

Full Marks-1§
Answer Question No. 6 and any one from the rest.
v TR &b @R SeR (B-(31R @310 TR B F41
6. Answer any one question from the following: 3x1=3

sl @-m 9 2rr Taa we:

(a) Show that the radius of a circle remains unchanged due to translation of
axes.

TN (3 SIELIR FRATCH Tel) (A-CRI 0GR APned woifaafde s

(b) Does the equation 12x* —20xy +7y* =0 represent a pair of straight lines?
Justify your answer.
12x? = 20xy + 7y? =0 AT & @FEIG TReRAE i I@ 2 (orm
Tarsw et ot 3

(c) Find the distance between the points whose polar co-ordinates are (3, %)

and (1, f)' .
6
(3, g)m (1,%] 9% (RerglIeEa Repfor e o =)

7. (a) Find the necessary condition that the general equation of second degree 6+6
ax® + 2hxy + by* +2gx + 2 fy + ¢ =0 may represent a pair of straight lines.

ax® +2hxy +by? +2gx +2fy+c=0 TR F4q 7 ReRIE [ree
FAR- LG TS 77|
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(b) Find the distance from the origin of the point of intersection of the straight
lines given by 2x* —5xy +3y* —2x+3y =0

Toiaa aeaeld @ g e et 3w o (@R (I R wae A
1

8. (a) Find the polar equation of the straight line joining two points @ and fonthe 616

conic l=1—ecos€ .
¥

%:l—ecosﬂ 3fala O o R o 6 B 97 KIS FREEIDA
AR =2

(b) Determine the nature of the conic » = e . Find also the eccentricity
4—-5cosé

and iength of the latus rectum.

- 50059 Fiefon epfe e 39 m@memw

a1

Group-C
fRetat-at
‘Full Marks-15

9. Answer any one question from the following: 3x1=3

fsfee @-@m 93 eois Teg we:

(a) Show that the three vectors @=2i-)+k, b=i-3j-5k and
¢ =3i -4 —4k form the sides of a right-angled triangle.

W€ @ G=2i-j+k b=i-3]-5ka®R &=3i- 4; 4k <3 TR
fargrem el wo 3@
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(b) If @=i+j-6k, J=i-3j+4k and 7=2{-5j+3k then find
@-(Bx7)and (@xB)x7.
W G=i+j-6k, B=i-3j+4k, 7=20-5]+3k @, oA a@-(fx7)
GR (@x f)x7 @ afaza)

(c) Find the vector equation of a straight line in parametric form passing
through a given point A having position vector @ relative to some origin O

and parallel to a vectorb .
RICHE 15T @3 TR (539 ARt el 72 1 w2l R fce e
A T S (S T YRY O 9F AATH ¢ 9 SRR o @3l (oFa

b &3 AL |

10.  Answer any three questions from the following:

fasfefe @-com Bl evia ez we:
(a) Determine the values of A and g, for which the vectors (=3{ +4 + Ak"\) and
(ui+8]+6k) are collinear.

i (<37 +4] +AK) @@ (ui +8;+6k) mmhﬁis@,w/l, aR u
@7 i a9

(b) Prove the identity [@x b, b x ¢, ¢ xa]=[@h ]
SCeHfo @S 9 [dxb, bxE,Exd]=[abecT
(c) Prove that the angle between the planes 7-(27 +3}+£)=? and

= a - ~ 5
“(3i =2j+5k)=5is cos™ d
i T
SN I, 7. (2 +3] +k)=7 @R 7. (3 - 2] + 5k) = 5 T2 rerem wwadt
(I T cos™ - .
;14;33

(d) Show by vector method, that the line joining the middle pbinfs of two sides
of a triangle is parallel to the third side and is half of its length.

(o33 Mot orare @, mﬁww@ﬁw%mmwmﬁm
e TSN @ SLEF |
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(e) A particle being acted on by constant forces (4 +]- 312) and (37 + - k) is
displaced from the point (i +2; +3k) to the point(57 +4 ] —k). Find the
total work-done by the forces.

36 I Tol 7T el (47 + - 3k)9R (37 + ] - k) AR T
(G +2] +3k) R Q@ (57 +4] - k) Reqee gmsfie @1 @8 el a@t qib
IR W= I

Group-D
fAem-v
Full Marks-25
Answer question No. 11 and any fwe from the rest.
55 TR &P AT O (I-CFIA §1D afvem T e
11.(a) Answer any one question from the following: 2x1
RS Q- @15 eia e |

(D) Iff (qc) = l%l and c(# 0) be any real number, show that lf(c) -f (—c)| =

L] f(x)z'—;i R o(*0)F-@H I WYl W, OA NS @

[f ()= f(=¢)|=2
(ii) Find the radius of curvature for the curve
x=a(f+sinf), y=a(l—cosf) at 6=0.
x=a(f+sinf), y = a(l-cosh) I 6= 0 Rwe 3o gmed Ffa 21

2
(iii) If u= J_ ﬁndthevalueofau 22;
T u =[xy T, oA %JF%MWMW
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(b) Answer any one question from the following: _ 3x1
AR @-coiw @3l eivas Tea e
(i) If f(x,y)be a homogeneous function of x and y of degree n then show that-
_ x% + y% =nf
S (x,y) 9% G n AT x, y G GLHS T, O AT F9 x%+y%=nf.

(i) If f(x)=2|x|+|x-2] find £'(1)
MW f(x)=2|x|+|x-2|R,OQ@ f'(1) 9T Ffaz
| d

(iii) If y =sin(ax +b), then prove that D'y=a" sin[';—”+ ax+b], where D = ps

Ty =sin(ax + b), O & F7

D’y:a"sin[fg—-t-ax}b} whercDE-gx—

12.(a) If y = 2cosx(sinx —cosx), show that (y,,), =2'°. ' 5
T y =2cosx(sinx - cosx), &N FA (y,,), = 2"

(b) If lim 02X+ S0 . gt find the value of “a’ and the limit, 5
X

x—=0

R hn;%:fsﬂmwwwmww AT G T v el )

' ¥ yz ' ¥ yz
13.(a) Prove that the curves ——+?=1 and —,+?=1 will cut orthogonally if 5
- a a
a-b=a-b'.
x: yZ x2 yz
MW a-b=a'- bW OR eq F7 Tyl @R S Toa] WO O
a a
(< [ .
- (b) Find the asymptotes of the curve x* -2y + xy(2x - y) + y(x =) +1=0. 5
x’—2y3+xy(2x-y)+y(x——y)+l=Ommm%ﬂl
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. !
14.(a) fu= xa{ ] (Z ,provethat[x—+ya)u=o.
x y

xﬁ--i- 0 2u=0
o yay :

xf+ 7 o ®)=00)

’ (x,y)=(0,0)
Show that f,(0,0) = £,.(0,0).

2.2

g )
o )’(Jt,J’)-xTy2 » (%) #(0,0)

=0 ] (x’y)=(o’0)
T, O (e @, f,,(0,0) = fy,(0,0) s

15. (a) If H(x,y) be a homogeneous function, of x and y , of degree n having
continuous first orderparhaldenvatlvesand u(x,y)=(x*+y 2y 2, show that
o, 0u) 0, 0u '
—|H— |+—| H—|=0.
ax( ax}"ay( ay) -
MW Hix, y) x € y 97 G0 n IR TS} MAFS W GR &L SR

SURRAEEY ER T TS W GR u(x,y)=(x*+)*) 2 TA (A6 &,

o, ou) af,ou)_
a@a}a@a}“
(b) Given

I+x , 0<x<l
f(x)=4 2-x , 1<x<2

i
x-x— , 2<x
2 a

Examine the differentiability of £ (x) at x = 1. State with reasons whether fis
continuousatx=1.

1078 9 Tam Ovar
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L]

1+x , 0<x<l

- f(x)=42-x , 1=5x52
r ]

x—x— , 2<x
2

@Wplﬁ%@f(x)—mmmwmwl
x =1 RS £ (x) 97 7we) qedorg »rmwt 799)

Group-E
fRem-e
“ Full Marks-10

16.  Answer any one question from the following:

FeRRe @-@ ¢ e Tew me:

(@) If a function f(x) is periodic with period 7, then prove | that

I:f (x)dx = Tf (xj dx, nis an integer.

a+nl

M Ax) *fmem REE P ofige W @ oW A ]| @,

 b+nT

[ f@dc= [ 7G)dx, nopram

(b) Evaluate: J':{|x -2+ [x-3)}ax.
i Bl [ -2+ -3 Ja.

(c) Evaluate : I%(H.flogx)dx‘. '

= fAfr w2 I%(Hxlog)dx.

1078 »
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17.  Answer any two questions from the following: 4x2=8
e @-ctw 75 elvem e we:

(a) Show that j‘l‘-’M  10g2.

+Xx

log(l+x) 7 1

og 2.
1+ %

cweatj

(b) Evaluate: I JlsTuusde

A I:}Hsn
xdx
(c) Evaluate: Im

o+ _[—xd-x—
(l-?-x)(1+x’) :

(d) Find the value of hm{[l + l][l + -2—] " {1 + 3)}; "
e n n n
W Rz hm{[l +lII +E} - -(1 " 1]}; .
i n n n

Group-F
fRetl-5
. Full Marks-10 _
18.  Answer any one question from the following: 2x1=2
fefefe @-m 36 evem Tea we:
(2) Find the differential equation of the curve & *=A(y+x),A being a

parametcr
= Ay + x), 04 SR ARt el 91 @A A 9 parameter |

1078 _ 11 Tum Over
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(b) Show that the curve for which the normal at every point passes through the
origin is a circle.
oete (8, mma@ﬁﬁwwﬁwmqﬁﬁmmmzm

(©) Solve: {xycos(xy) +sin(xy)}dx + x*cos(xy)dy =

W . {xy cos(xy) + sm(zy)}dx + x*cos(xy)dy = 0.

19.  Answer any two questions from the following: 4x2=8

e @-iw 77 elves Tea wre:
(@ Solve: 2+ 2.+ 2iogy =2 (logy).
A 9 -@+Zlogy=lz(logy)’.
dx x x |
(b) Find the general and the singular solution of y = px ++/a’p* +b*; p= % :
Ao & RWE e fefa o2 y=px+\fa’p2+b2;p=%.
(c) Solve: xcos[%)(ydx+ xdy)'= ysin[%](xdy - ydx).
I T xcos[%)(ydx +xdy)= ysin[{—)(xdy— ydx).

2 2
(d) If (a-+bx)e* =x, then prove that ‘:xf [ %’ y]

2
W (a+bx)e* = x T, SR TAC, x";{{x%-y] .
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