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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. efesE T TeoE T o WA far #d1
Candidates should answer in their own words AT e ©rRE I &Y TN T
and adhere to the word limit as practicable. Teq 71s) '

All symbols are of usual significance.

Group-A
o=
Full Marks: 25
Answer Question No. 1 and any fwo questions from the rest.
S TR eP € (F-(FIA 7f5 &Ted Tea wie :
1. (a) Answer any one quesﬁon from the following: | 2x1 =2
fafeie @-@ ¢ eved Tea we:

(i) State De Moivre’s Theorem for a positive integral index.
IS PR ) & e S fige 1 -
(i) Find ¢(-2) and @(3) if @(x)=x"—2x" ~5x+6
e P(x)=x" —2x* —5x+6 T, OR p(-2)'€ p(3) WITFOAI?

(iii) Justify the statement — ‘If two rows of a determinant are identical then
the determinant vanishes?

s ot TOoRRRIIEa 7 i e 2, O o W % T~ Rl IR

4
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(b) Answer any one question from the following:

RS @-@W 93 2vea Ted wie:

(i) Diminish the roots of the equation x’ —9x” +28x—27 =0 by 3.
Toraa e Aoalens 3 aar a3

e = cor —Teu thealing -~
3 3 z

Ik z=cos%—isin-§—i§l,m 1 sezas
2

(111) Prove without expanding, that

ROPT A @A T @
8_—ag b
—a 0 —¢=0.
-b ¢ 0

2. (a) Find the modulus and amplitude of
TR g Sinfebe fadf w7
(cos38 +isin36)’
(cos@ +isind)°®

(b) Find the values of i by De Moivre’s theorem.
- Tareieaa Soteita R i @3 T e

(c) If x+l=2cos£,then show that x’ +i7=—2
X 7 X

1

x7

‘ﬂﬁx+l=2cos%i§,mm@, X b =—2
x

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

M x* ~3x° - 527 +9x -2 = 0T 3 I 2 - 43 W, T TATLT
=31

1078 -
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(b) If @, B,y be the roots of the equation x’+5x*+1=0, find the value of
Zl
=
W a, f, y S el R qw 2, o Y LTS 7
a

(c) If the equation x’ —rx* +7x—4=0 has two roots reciprocal to each other,
find the third root and the value of 7.

MW 2 =t +rx—4=0 TR TP & AHAER TS ZF, OF PO
el ¢ » @7 W [T T2

4. (a) Show that x =a+b + ¢ is a solution of the equation. 5+5
a-x b c
b c¢-x a |=0
c a b-x
f A8 (@, x = a+ b + ¢ S TP G0 TN LI |
(b) Solve by Cramer’s Rule
Cramer @3 & QA TS I

x+2y+3z=6
2x+4y+z=17

3x+2y+9z=14

_ a2 -6 :
4 | 5 (a) Express |0 -1 4 |as the sum of a symmetric and a skew symmetric 6+4
’ 5.=2 -0
matrix.

Toitzm it 1o afes ¢ Refosm mifticsm @os WP @)
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6 —sinf
(b) Show that [C(,)Sa smg ]is an orthogonal matrix.
sinf cos
e (@ B s @3 wve Wit
Group-B
fetal-4
Full Marks-15

Answer Question No. 6 and any one from the rest.
» 2 epiS 3R iR (TN D &THA TGq FH1

6. Answer any one question from the following: 3x1=
RS @-@W 931 evas Ted we:
(a) Show that the radius of a circle remains unchanged due to translation of
axes.

AN (T ST AR ) (3-CRT 087 Ui wefRREe e

(b) Does the equation 12x” —20xy +7 y* =0 represent a pair of straight lines?

Justify your answer.
12x* = 20xy +7y* = 0T NF0 [ QAT FEACINE ot 3@ 9 (O

Terza Ide e 41

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

and (1, %)
'(3’ %)uﬂa: (1, %) &% CRFEICER R e e o

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

ax + 2hey + by + 2gx + 2 fy+c=0 TR I A/ AT fost
TR LG =SB +7)

1078
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(b) Find the distance from the origin of the point of intersection of the straight
lines given by 2x* —S5xy+3y* —2x+3y=0

Toiraa AN @ b TR ot 303 o (iR (A e g
41

8. (a) Find the polar equation of the straight line joining two points & and £ on the

e

6+6
conic . =1-ecosé.
! 4 -
L0 ey faeloa To b M o ¢ g 93 RAES TR o
]
| Al =141
| (b) Determine the nature of the conic r = . Find also the eccentricity
4—-5cos@ :
' and length of the latus rectum.
r=z_§1_0 +Frela el et 391 SFa Seafirrel ¢ AfwTe trd
—5cos
s
Group-C
fRept-at
. Full Marks-15
i 9. Answer any one question from the following: 3x1=3
feferRe @-cim @t elvis Tea we:
: .
| A ~ A - ~ ~ A
{ (a) Show that the three vectors a=2i—-j+k, b=i-3j-5k and
!‘ =3 -4 j= 4k form the sides of a right-angled triangle.
o OU8 @ G=2i-j+k b=i-3]-SkeR =3-4j-4k <3 TN
| frgres Arefe we 3w
:
1
i =
| 1078 5 T Oy
= . — —_— i R
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() If a@=i+j-6k, JB=i-3j+4k and 7=2{-5j+3k then find
a@-(Bx7)and (@xB)x¥ .
MW G=i+j—6k, f=1-3]j+4k, 7=2i-5]+3k T, OTA a-(fx7)
GR (@x f)x7 a7 a1

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

and parallel to a vectorb .

Wmaﬁwwmqﬁﬁwmawmﬁmm
I TR TRE (S92 TARY O &3 ANATF G 9% @i oy @3 (o3

b a3 AN |

10.  Answer any three questions from the following:
fsferie @-m B7 et Tea we:
(a) Determine the values of A and g, for which the vectors (-3 +4] + AIS) and
(ui+8j+ 612) are collinear.

W (<31 +4] + Ak) SRR (ui +8] +6k) cv?aziﬁtaﬁasw O A, @R U
a7 N e 41

(b) Prove the identity [ xb, b x¢,éxd]=[abc]
TSRS e ¥4 [ x b, b xE, ¢ xd]=[abc]
(c) Prove that the angle between the planes 7-(27+3j+ k)=7 and

5
V14 438"
AMAFA, 7 (2 +3]+k)=7 &R 7- (3 - 2] + 5k) = 5 72 Fwrorea e

5
(PR T cos™ ———r—.
V14 /38

(d) Show by vector method, that the line joining the middle points of two sides
of a triangle is parallel to the third side and is half of its length.
o371 Mdre orare @, @I fangrem 120 e TYRF AR @R g8
T AT &SP |

7-(3 2] +5k)=5 is cos™

1078
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(e) A particle being acted on by constant forces 4 +j- 3k) and (3 + j — k) is

displaced from the point (i+2] +3k) to the pomt(Sz +4] - k) Find the
total work-done by the forces.

@ 9 Torm &7 e (47 + - 3k)aR (31 + j — k) AR T N

G +2] +3k) R @@ (51 +4] - k) e gamsie = @3 el a@ @i
3 Ficda W e a1

1

l

i Group-D
|

| Retet-g

r

\ Full Marks-25

_ : Answer question No. 11 and any fwo from the rest.
1

55 TR &t G3R B (-G %D efveld Ted mie

11.(a) Answer any one question from the following:

2x1
Re @-@W @3 e me:;

() If f(x)= 2 and c(# 0) be any real number, show that | f)-f (—c)l =
' x

T f(x)—l—l R (#20)F-EH AT MYl W, OYF (A @
lf(e)-f (—c)l =
“ (ii) Find the radius of curvature for the curve
} x=a(@+sind), y=a(l—cosf) at 6=0.
‘t x=a(@ +sinf), y=a(l-cosf) & 6= 0 e 3we A Ml )
2
(iii) If u =[xy , find the value of ‘Zx—'j+%y-‘2‘-.

2 2
| W u =[xy &, oA %7+%y—zmwﬁ=fw'm

\ 1078 7 3 Tum Oveg
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(b) Answer any one question from the following: 3x1
fsfeiRe @-e w3l elve Tea we;
(1) If f(x,y)be ahomogeneous function of x and y of degree n then show that
' A
e + ——
x = y e nf
f(x,y) 9% PTG n OO x, y G SAFS L, OF &N F4 x(;i+y%=nf.
X

(i) If f(x)=2|x|+|x—-2]| find f'(1)
Uf‘\?f(x)=.2|x|+|x—2|§§,W () @3 = T Fa
d

(iii) If y =sin(ax+b), then prove that D"y = a" sin(% +ax + b), where D = -

W y = sin(ax + b) , Ol 21 74

D”y=a"sin(ﬂ+ax+b), whereDEi
2 dx

12.(a) If y =2cosx(sinx —cosx), show that (3,,), =2".
W y =2cosx(sinx —cosx), &AL (y,,), = 2"

sin2x + asinx
x3

(b) If lim

x>0

be finite, find the value of ‘a’ and the limit.

. sin2x+asinx
i 2 tans

G W HAN T, O ‘¢’ &9 N ¢ T o= fafa 321

x—0 X
x2 y2 x2 2
13.(a) Prove that the curves —+<—=1 and —'+!b7 =1 will cut orthogonally if
a a
a-b=ad-b'.

2 2 2 2

W q—b=a - bW SR &Y A %+Zb-=1 R %+%=1 AT (T
FAEN

(b) Find the asymptotes of the curve x° —2y° + xp(2x—y) + y(x—y) +1=0.
x3f2y3+xy(2x—y)+y(x—y)+l=0W‘ﬁﬁ§ﬁ?‘1@?ﬂﬁ‘f§ﬂ|

1078 8
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15

1078

14.(a) Ifu= x¢(

= =

y 0 oY
+y| =, that | x—+y— | u=0.
) W(x) prove tha (xax yayj u

2
y y 0 0 :
= — | NPT [ x—+y— | u=0.
o) e 2 r 2 |

T u = xg
(b) If

e

e 2

fe==2= , (xy)=(00)

x*+y
=0 ,» (%,2)=(0,0)
Show that £, (0,0) = £,.(0,0).

= x2y2
qﬁ f(x’y) o xz +y2 ’ (xsy) ¢(O’O)

=0 > s (x,y)=(0,0)
W, SR RS T, f,(0.0) = £,,(0,0).

.(a) If H(x,y) be a homogeneous function, of x and y , of degree n having
continuous first order partial derivatives and u(x,y)= (x* + y*) 2, show that
ﬁPﬁﬂngﬁ=&
ox\ ox) o\ oy
MM Hx, y) x 8 y €3 @I n T TS SFT W GR AN GRFPT

TGIFAGE IRWIA WL TS T AR u(x,y)= (x> +*) 2 LA @Re &,
i@@}i@@}u

ox\ ox) oy\ oy
(b) Given
1¥x- . DS3<l]
fxX)=42-x ', 1<x£2
x2
x—— , 2<x
2

Examine the differentiability of f(x) at x = 1. State with reasons whether f'is
continuous at x = 1.

4+1
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I
lase - O<x<l
f(ET2-x ;| 1<x52
2
x—i—— e
2

Qo x = 1 RAS £ (x) a7 w31+ e e 411
x = 1 RS £ (x) @3 71we] TN 2w 9

Group-E
fetat-¢
Full Marks-10

16.  Answer any one question from the following:
RS - o elvem Saw we:
(a) If a function f(x) is periodic with period T, then prove that

b+nT
Lbf("‘)dx - 'If(x)dx, n is an integer.

a+nT

W fix) frew RER o3 ofge wome @ o e W @,

b b+nT
[ fG)dx= [ f(x)dx, n opfragn
a+nT

(b) Evaluate: I:{|x -2/+[x-3| Yax .

WA R [ {2+ -3 Jax.
(c) Evaluate : Ie—x(l + xlogx)dx .
X

mﬁcﬁw[i(nxlogx)dx.
X

1078 10
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(b) Show that the curve for which the normal at every point passes through the
origin is a circle.
e @, @ A4 &ffSfb Rrre wifte sfcers & Rl it «afo 3@

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

TN 9 2 {xycos(xy) + sin(xy) Jdx + x’cos(xy)dy = 0.

19.  Answer any-two questions from the following:

RS @-iw 775 efvas Teq we:

(a) Solve: Y, Ylogy = lz(log y).
g% x
G F Q+Zlogy=—y;(logy)2.
dx = X

(b) Find the general and the singular solution of y = px++/a’p’ +b*; p= % 7

Ay @ R e el e y=px+\/a2p2+b2;p5%.

(c) Solve: xcos( )(ydx + xdy) ysm( )(xdy - ydx).
RIS xcos(%)(ydx+ xdy)= ysm( j xdy — ydx
d’y

- :
(d) If (a +bx)e* = x , then prove that x’ = ( )

y
% (a+bx)e* = x W, SR AW I, x ( —Z—J;— ) E

1078 12

4x2 =28




