B.Sc./Part-1/Gen./MTMG-1/2017

WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-I Examinations, 2017

MATHEMATICS-GENERAL

PAPER-MTMG-I

/ Time Allotted: 3 Hours . Full Marks: 100

" 3
The figures in the margin indicate full marks. : NS T T YT YN v 1
Candidates should answer in their own words AR e ©IFIT I FET FFANAL T

and adhere to the word limit as practicable. Bex T
All symbols are of usual significance.

Group-A
o=

Answer Question No. 1 and any fwe from the rest
> TRe € (B-(IIA 7fo At Tea e

- 1. (a) Answer any one question from the following: \ 2x]1=2
fFfafie @@ 9o e Ted es
(i) If wis the cube root of unity, then show that
/ (1+ o)1+ )1+ )(1+a*)=1. ‘
MW o, 199 G T 20 O e T (1+ 0)(1+ 0* )1+ 0* )1+ 0°) =1.
(1) Find the remainder when x° —3x* + x* - 5x 1% wdivinible by (x+3).

X -3x' %P —5x—12 IR (x+3) T St FAE IR FS I G
Refa

Turn Over
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(iii) Prove without expanding that

~y 0 ai=1.
=g —o 1

(b) Answer any one question from the following:

e @-@iem ot arm Sea wes

(i) Express the complex number i to its polar form, then find its modulus and
principal amplitude.

i ORI IRAIBTE (AT ! 2 FCA @3R3 ST € ey SpfifEdee
s

(ii) Find the condition that the sum of two roots of the equation
x’ - px* +gx—r=0 is zero.

X —px*+gx-r=0 Mﬁmwwm%ﬁmmn

) 5 4
(1ii) IfA+B=[O 2J and 2A+BB=(0 5],thenﬁndA_andB.

22 4
A+B=(O 2)\82A+3B=[(5)- Sije B Afaszm

2. (@) If (1+4) (1+2i)--(1+ni) = x + iy, then find 2.5.10---(1+ n?).

W 1+ (1+20)--(+ni) = x+iy T O 2.5.10---(1+ 1) &7 T
TN

(b) Show that (1+iy3)° =2,

orate c (1+iv3)° =2%
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!B.Sc./Part-I/Gen./MTMG-I/2017

asibl=a’+p

a—ib}_ 2ab
a+ib

(c) Prove that sin{i log 25 lb} i

T R @, sin{i log

a’ +b*

x1=3 3- (@) If a,B,7 be the roots of the equation x’+2x*-5x-6=0, find the 5+5
equation whose roots are a(B+7), B(y +a) and y(a+p).
MM P +2x*-5x-6=0 TNFMD7 AwaRH o, B,y W, OR @ FNFAE

: | TS a(B+7), By +a) 9 y(a+ ) G ik Fa@m

- (b) Solve by Cardans method: x* —18x—35=0.
PG AGOTS T FCE x° —18x —35=0 |

(b+c)’ a’ a’
4. (a) Provethat | 5°  (c+a)® B |=2abc(a+b+c)’ 5+5
: c? c? (a+b)

a’ (s—a)® (s-a)’

Hence show that (s—5)°  »*  (s—-b)*|=25’(s—a)s—b)(s-c)

(s=c)® (s—c)* c? ;
where 2s=a+b+c

(b+c)? a’ a’
aNAFERA | b’ (c+a)? b* |=2abc(a+b+c)
¢ e (a+b)*
| @ (s-af (s-a)
: R MMEQ, | (s-b)°  b*  (s-b)*|=25°(s—a)(s—b)s—c)
(s=¢) (s—c) ¢’

@A 2s=a+b+c

b7 8 l 3 : Turn Over
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=t =1 : 2 -1
() If 4= . , then show that 4> —~54+71,=0.Hence find 4™'.

2 -1
T A=[1 3}@@@@4@@, A-54+7L, =01 Q@ 47 =7

FEN

5. (a) Find the inverse of the matrix

=33
Z =1 3

3 -1 -1
and using it solve the following system of linear equations:

x+y+2z=4

2x-y+3z=9
Ix-y—-z=2
1l 32 :
2 -1 3 | Wit e fAd s g
3 -1 -1
X219 I RS et e
x+y+2z=4
2x-y+3z=9
3x—-y-2z=2
1078 :
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5+5

0 —tang 1
(®) If 4= 9 2 and1=[ ], show that
tan— 0 2 v
2
cos@ -—siné
I+4) (I-4)7"= S
( ) ( ) |:sin0 cos0i|
0 —tang 1
™ A= - 2| g 1=[ ]Q’WST{CET
tanz 0 0

@R A (I +A) (I-A)-lz[cose —sine]

sinfd cosé

Group-B
et

Answer Question No. 6 and any one from the rest
v M & 8 (F-(FIA G35 & T we

Answer any one question from the following: : 3x1=3
fAfafRe emaf (tF @-I @10 evam Tea wies

(a) Find the points on the conic 2 =1+2 cos@ whose radius vector is 5 in each

r
case.

§= 142 cos @ N2 e%7 @ el radius vector 5 crafe AT sz

r

Turn Over
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(b) The gradient of one of the straight lines of ax® + 2hxy + by® =0 is twice the
other. Show that 84 =9ab.
ax® + 2hxy + by? = 0 TR GO @07 2o oA 2o fewd gre (s
@ 8h* =9ab |

(¢) Find the nature of the conic x*> —6xy+9y° +4x—12y+4=0.
x* —6xy+9y° +4x - 12y + 4 = 0 I3 &S g zen

7. (a) Find the equation of the chord joining the two points whose vectorial angles

are a— f and a+ f on the conic L =1+ecos®. Hence find the equation
r

of the tangent to the conic at the point whose vectorial angle is « .

—1—=1+ecos0 AT S RES - f € o+ (S3fEE @ [RfE R

7

7ia AT T1-93 TN T It woeom @ I o e @
T2 Rimre =i wileas fadfa s

(b) Reduce the equation 7x? —2xy+7y>—16x+16y—8=0 to its canonical
form and hence determine the nature of the conic.

7x* =2xy+7y* —16x+16y -8 =0 TNIME Fo WIE FNSRE F0a
O TR egfe fdr :

8. (a) If one of the lines ax® + 2Axy + by*> =0 be perpendicular to one of the lines
a'’x® +2h'xy + b'y* =0 prove that (aa’— bb')* + 4(a'h + bh')(ah' + b'h)=0.

M ax’ +2hxy+by’ =0 EAEIEE  GIO  ax’ +2h'xp+by =0
TRERAAEE @I ARE  F¥OIR®  WEF  O@, &N I@ T,
(aa' —bb'Y’ +4(d’h+ bh )(ah' + b'h) =0

1078
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(b) Find the co-ordinates of the point (-2, 8) referred to new axes obtained by
rotating the old axes about the origin through an angle % in the positive

direction.
SERWE FNATF STHRAE % I 4N TWEE SRS FCA TG SRR AT

(-2, 8) Rafoa ~iff¥e s = fadfa st

(c) Find the pole of the straight line /x + my + n =0 with respect to the parabola
2
y° =4ax.

y? = 4ax SEJUER FATE, Ix + my +n = 0 TR (o1 fafa wean

Group-C
et

9. Answer any one question from the following:
frmferRe erafer (e @-IA @316 2vas Teg wes

(a) If ¢, and &, be two unit vectors and 6 be the angle between their directions,
show that 2sin§ =|é, - &,|.
é, '8 &,7b T (OFF GR T W (I 9 I 2 FCA! 2sin§=|é, -&|

®) if G=3-2j+k, b=2i-j-3k and ¢=i-2j-2k, then find
(2a-3b +4¢) . Also find the unit vector along the vector a-b.

MW G=31-2j+k, b=2-j-3%k @R ¢=i-2j-2k W @
(26 - 3b +4¢) AFIF@ 9IRS G- b (O3 FART 933 (83 fa Tt

1078 7
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-

(©) If G+b+2 =0, then prove that axb =bx&=¢xa.

G+b+c=0 TAANIIEA @ Gxb=bxE=cxa

10.  Answer any three questions from the following:

RS - feaf evam Tea wes

(a) Show by vector method that angle on a semi-circle is right angle.
(32 R0 AR (RS (@, WIS @1 T |

(b) Prove by vector method, that in a triangle ABC b=acosC +ccos 4.

- R me @, @ @& ABC 8 b=acosC+ccosA |

© Prove that [@+ 8 f+7 7+al=2[apB7].
SRR [G+F f+7 jral=2[@f 7]

(d) Determine the values of A and u for which the two vectors —3i + 4 + Ak
and pi+8)- — 6k are collinear.

—3i+4j+ Ak @R ui+8] -6k 9% (O3 IO I A A © &7 W AR
@

(¢) Show that the three points whose position vectors are 2i+4)-k,
4 +5j+k and 37 + 6] 3k froma right angle triangle.

A8 @ 2f +4]—k, 41 +5]+k @R 3i+6j-3k ‘position vector T
@y e g i 361 :

1078
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Answer Question No. 11 and any two from the rest
3=12 { | 5 e ¢ - P evwa Tea we

11.(a) Answer any bne question from the following: 2x1=2
: frafeiRe emaf @ @-@Im 3 evia Te s

(1) Find the interval for which f(x)=1 and ¢(x)= B danet
X
AL f(x) =19 ¢(x)=m SUHFL G ©f T Fat
X

(i) Express rational numbers 0.181818..... in the usual form £ ; p, g € N.
q

0.181818..... T RIBE £ Wiz e Il @RI p, ¢ € N F

q
(i) Show that two curves x’—3xy*=-2 and 3x’y-)’=2 cut each other
orthogonally.
@AM @ x° -3’ =-2 @R 3x’y-y’ =2 IGEAAT AFRA(I FIOR T
: FEN
| (b) Answer any one question from the following: 3x1=3

fAferRie erafe (e -1 9315 avia Tea es
i If y= —E—l , find y, (where y, in the n™ derivative of y with respect to x)
x
and hence find y7 (0).

o y=% O y, 7R I@ (@A y, , x-97 AATF y €F 5 OF T
X
) | WA 5 (0) 97 W el 3

1078 9 Totn Qv
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2 2
(ii) Examine whether the function f(x,y)=sin" (x_:y_] is homogeneous or
x+ry

not.

f(x,y)=sin" ( ; ]W’WWWWW|

+y
(iii) Show that /2 is not a rational number.

e (@ 2 @b o AR AT 7

12.(a) If y =acos(logx)+ bsin(logx) then prove that
XY +n+Dxy,, + (0 +1)y, =0.
I y = acos(logx) + bsin(log x) T, O (FAE @,
XYy + Q@+ Dxy, + (0’ +1)y, =01

(b) Show that the pedal equation of the parabola y® = 4a(x + a) with respect to
originis p’=ar.

@NE @ )P =4da(x+a) SRIEHA TRTE AT ‘pedal’ FNFB T3

pl=ar)

13.(a) Show that the radius of curvature at the points (7, 0) on the cardioids
r = a(l - cos@)varies as Jr.

A8 @ r=a(l-cosd) IFRAMDA (cardioids) (r, §) T re 3Tt =
r @3 AR ST AT |

(b) Show that for any curve the rectangle contained by the subtangent and the
subnormal is equal to the square on the corresponding ordinate. :

mmmmevﬁm@mﬁww&w%wvﬁsewmmm
RreTEY (12 {3 (167 @sia afde 3sfrweas s |

1078 10
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© Fmdtheasymptotestothecurvey —x =Ry +xr =y -1=0. A 4

y? —1=0 GRIEEA0 Asymptote-@f&t fefa =)

y* = xy? —Xy+x’+x’ -

14.(a) If u =log(x’ + y* +2° —3xyz), show that 5
(a G a] 9
+—+ =——.
ox oy Oz (x+y+2)
W u=log(x’+y +2° —3x2) 2O (e
3 k ox oy Oz (x+y+z)2

1
} O BEn- xy (x »)#(0,0) 5
| =0 ,(x,y) (0,0)

examine whether f,y (0, 0) = £;x (0,0).

5
M f(x,) =2~ 2,<x,y)¢(0 0)
=0 ; (x,9)=(0,0)
@ £, (0, 0) = £ (0,0) 2@ ot o
4 2:2
" 15.(a) If u(x,y)= 2 , apply Euler’s theorem to find the value of x?£+ yiaz. 243
x+y oy "oy
2 2 s
Hence deduce that x’ g x —+2xp— & y? IhCRt
o’ axay 6y
e, 2
2 I u(x, y) = 2 T, TR Euler’s &7 SATTH FAY SLRCLIC L T
x+y o "
2 2 2
A ) @3 TR (TS @, ng—'z‘ B8 S
0x ox0y oy’
1078 11 Toxa Over
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(b) Show that the curves 7" = a” sec(nf+a) and r" =b"sec(nf+ ) intersect
at an angle which is independent of a and 5.

(e @ r” =a"sec(nf+a) R r" =b"sec(nf+ f) IFEA 4Ha (T Regee
ooty (@b T ¢ @ b 97 Toig s 7

Group-E
Rett-e

16.  Answer any one question from the following:

At emef e @@ 9318 evm Tea wes
1 » A
(a) Evaluate: J‘ tan~'x dx .
0
1
T e s [ tan'x dx
0
e’ :
(b) Integrate: j —(1+ x log x)dx .
x
e Tl J.e-(l+xlogx)dx |
: x
4 _
(c) Evaluate: I{lx—2|+lx—3|}dx.

2

Wi e seans j{lx-2|+|x—3|}dxl

1078 12
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17.  Answer any two questions from the following: : 4x2=8
R emefE (T @-I 716 2vas Tea wes

1 1 1
(a) Evaluate: lim[ + S _} =
\ el 2n—1  V4n-2° n

| W= R s lim

1 1 1
- ot — |
} ""‘”[\/51—12 Van-2 n}

dx
Integrate: :
L e J‘(Jc—-3)w/x2—6x+8

TS IS

J— |
(x—3Wx> —6x+8

n/4
: © If1,= Itan”xdx,thenshowthat I,,+I,,_2=—1——1.
= 0
Hence deduce the value of 1.

/4

T I, = [tan" x dx T, TR AN A I,,+I,,_2=—1—1 G O (A [, &3 T
0 = -
s

f: 4 37[2
f (d) Prove that .fx cos ‘xdx="—.
| ) 16

b 2 .
oI TS jxcos“xdx=§-”—|
16

0

| 1078 13 Turn Over
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Group-F
fert-5

Answer any one question from the following:

e @-c g ATHT g mies

18. 2x] =

(3) Form the differential equation of the family of curves Ax>
A and B are positive arbitrary constants.

Ax

+By® =1 where

* +By® =1 I@TS Sl (4 8 B TR GF) ST HANTI 919 7 |
(b) Solve: x(y +1)dx + y(x* +1)dy =0.

TART N x(p° +1ddx + p(x* + Ddy=01

(¢) Test whether the differential equation (2x°

+y)dx+(4x+y-1dy=0 is
€xact or not.

(X + p)dx+(dx+y-1)dy =0 e AP T Rewqt 013t 3

19.  Answer any mwo questions from the following:

4x2=§
e Q- 778 e Ter me:

(@) Solve the differential equation xdx + ydy + mf:;yz =0.
. ' X +y

xdx+ydy+%=0 AR S el e vt
x*+y

(b) Find the singular solution of y = px+p=p*; where p= Zy
i

y=pr+p-p; p=:—y e R s ey 7,
23

1078 ; 14
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(c) Solve the differential eqﬁation
(I+y+x’y)dx+ (x+x*)dy =0, given that y =1 when x =1.

(+y+x*p)dx + (x+ x°)dy = 0 9% T TRAFFAD T4 1|

(d) Solve the differential equation
1+ y*)dx = (tan" y — x)dy .

(1+y*)dx = (tan™ y — x)dy @R o1 FNFEAD T4 3N

078 15




