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
/ The figures in the margin indicate full marks. &feF FN7 7E W?W 7“73777{ o F31
Candidates should answer in their own words ST AT I T TG ST T
and adhere to the word limit as practicable. ' Ba7 R .
All symbols are of usual significance.
Group-A
Rem-=
Answer Question No. 1 and any two from the rest
> TR e e B-(FI 7f5 e Tea e
1. (a) Answer any one question from the following: 2x1=2
iR @-cort w3 B atvsm Tem wes

(1) If wis the cube root of unity, then show that

(1+ o)1+ &*)1+0*)1+0*)=1.

M @, 197 43 TT1 20 SR S A (1+ w)(1+ 0 )1+ o' )1 + o) = 1.
(ii) Find the remainder when x° —3x* + x* — 5x —12 is divisible by (x+3).

X =3x"+ %7 -5x~12 TG (x+3) B O FAE SOITI I I G
e aan
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(iii) Prove without expanding that

frgfon iz e e et

(b) Answer any one question from the following: ‘ 3x1=3

fefiie @@ 9o 2 ez wres

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

i SRIFT RYIMBTE (AT 0 2 A R 327 TRTA @ eyt S
fafa s

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

X —pPrgx-r=0 Wmﬁ%mwm%ﬁﬁmu

2 2 5 4
(i) If 4+B= (0 2) and 24+3B = (0 5), then find 4 and B.

2 5 4\ -
A+B=(§ 2)@2A+3B=f0 Sjm’Ae B R 3zm

\

2. (a) If (1+#) (1+2i)--(1+ni) = x + iy, then find 2.5.10---(1 + n?). 3+3+4
W (A0 1+ 20) (14 ni) = x+iy T ORA 2.5.10---(1+ n?) @3 T ey
T

(b) Show that (1 +i\/§)30 =2%,

orte @ (1+iv3)° =27
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a—ib 2ab
¢) Prove that sin<il = .
(c¢) Prove tha sm{z 0ga+ib} Py
oI PRI 3, sin{i log 2= }: 2ab_
a+ib a +b

3. @) If a,B,7 be the roots of the equation x*+2x?—5x—6=0, find the
equation whose roots are a(B+7), B(y + @) and y(a+ f).

W 2 +2x7 -5x-6=0 T Ve 0,4,y W, o® @ ANTXEE
Jee a(B+7), By +a) R y(a+ f) B Rda

(b) Solve by Cardans method: x* —18x-35=0.
- PICH SHFOTS FAYT IS x° —18x~35=0 |

(b+c)? a’ a’
4. () Provethat| 5*  (c+a)® b |=2abc(a+b+c)’
¢’ S (a+b?|
a  (s-a) (s-a)
Hence show that [(s-6)* 5 (s—b)*|=2s*(s—a)(s—b)s—c)
(s—c)? (s-¢) ¢

where 2s=a+b+c

(b+c)? a’ a’
AMFAR | b>  (c+a)’ b |=2abc(a+b+c)
c? ¢t (a+b)
a’ (s—a)® (s-a)*
UOAT M8 @, | (5 - b)> b* (s—b)’| =25 (s—a)(s—b)(s—c)
(s-¢) (s-c¢) ¢’

@A 25 =a+b+c !
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. 2 - 1 2 -1
(®) If A= L3 . then show that 4> —54+71, =0.Hence find 4™

2 -1
W A=L 3}@@@3%@@, A =54+71, =0 WERF 47 e

AN
5. (a) Find the inverse of the matrix 5+5
11 2
2 -1 3
3 -1 ~1

and using it solve the following system of linear equations:

x+y+2z=4

2x—y+3z=9
3x-y-z=2
1 1 2
2 -1 3 | wiEbaeh R em e
3 -1 -1
39 TR FERRe AR AR F
x+y+2z=4
2x—y+3z=9

3x-y-z=2
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O —tan— 1 O"
(b) If 4= 2)and I —[ NE show that
tan— 0 i
‘cosd@ —sind
I+A) (I-4)"'= )
( ) ( ) _sin¢9 cosHJ
0 —tang 1 0
™ A= p 2| qx 1{ }@W
tanE 0 101

@ (I+4) (- ) = Cf)Sg ~siné
: siné cosd

Group-B
et

Answer Question No. 6 and any one from the rest

Y TP € (- 9 @vaa Taq e

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

frfeie el (e @-@E 9 arm Tea wiss

. . . 5 . . e
(a) Find the points on the conic —=1+2 cos# whose radius vector is 5 in each
r

case.

2 =1+2 cos§ FFFH esf7 7 Rqafei radius vector 5 el fadfa 3t

7
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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 FNRL {67 4T3 23ere! W6a ek e Ze (wele
@ 8h* =9ab |

(¢) Find the nature of the conic x* —6xy+ 9y +4x—12y+4=0.
x* ~6xy+9y* +dx~12y + 4 =0 s &Pl fada

7. (a) Find the equation of the chord joining the two points whose vectorial angles 4+

. .
are a—f and a+ f on the conic —=1+ecosf. Hence find the equation
F

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

L 14 ecosd e e S/iE® - 6 o+ f COUBENE oI REE R
763 TR T-aF TN N I Twsoiw @ 3w o e @t
Rf#E e ~ehiraa it faefa e

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

Tx* =2xy+7y* —16x+16y -8 =0 FIFIMF FOIN WPIE FoNsde
O 37 epfe ffa zat

8. (a) If one of the lines ax’ +2hxy + 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.

T ax’ +2hxy+by? =0 FRERATII  GFP ax +2hxy+ by =0
TAEEEE @7 MRE  FESIR W O®@, 4N I@ @,
(ad' - bb')? +4(a'h+ bH')(ah' +b'h) =0 |
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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 Z- in the positive

direction.

S{aﬁ@mﬂww% I EAGF 10 TSR FTE TG SCF AT

(-2, 8) Raba ~ifRaf¥e Sratma gE i e

(¢) Find the pole of the straight line Ix+my+n=0 with respect to the parabola
2
vy =4ax.

¥ = 4ax ORI NTF, Ix + my + n = 0 TR one ek w1

Group-C
faett-9

9. Answer any one question from the following:
fafee eref s @-ieT @37 evem Tea was

(a) If & and é, be two unit vectors and & be the angle between their directions,

show that 2 sing =le, - ¢,

é, '8 &, 9% (ST R WA 4 (I 9 ST el Al 2sin§=|é1 -,

®)1f G=37-2j+k, B=2i-j-3k and G=7-2j-2f, then find
(2a-3b+ 4¢) . Also find the unit vector along the vector a — 4 .

M a=31-2j+k, b=2-j-3k xR i=i-2j-2% T @
(2d - 3b +47) PR W6 G- b (TFF IR GFF (34 el It

1078 7
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(c) If5+-+5=6,thenprovethat_5><5=5><E=E><Zi.

G+b+C=0 THALMIFA @ Gxb=bxZ=¢xa\
10.  Answer any three questions from the following: 4x3 =12
foforie a-Fte foafl eves Teq wies

(a) Show by vector method that angle on a semi-circle is right angle.
(S e Qe (rate (¥, ST (1 AP |

(b) Prove by vector method, that in a triangle ABC b=acosC +ccos 4.
(37 s (edte (@, (@ f&g® ABC (9 b=acosC+ccosA |

(¢) Prove that [@+ B B+7 7+al=2[aB7l.
ANIRA [a+f f+7 F+al=2[a@ Bl

(d) Determine the values of A and x for which the two vectors — 3 + 4}'+ Ak

and ui+8)— 6k are collinear.

~3H+4f+ Ak @R ui+8) -6k 9% (SF9 G ANE TA 1 8 y @3 W fAefy
F@N

(€) Show that the three points whose position vectors are 2i+4j-k,

4i +5] +k and 3i + 6] - 3k froma right angle triangle.

o @ 27 +4) -k, 4 +5)+k O 3i +6) -3k ‘position vector’ R

T s fage sl 33
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Group-D
Rerm-v

Answer Question No. 11 and any two from the rest

5 MR e 6 (I-F 7fd eve Tea wie

11.(a) Answer any one questjon from the following: 2x1=2
Ao erafe (e -t @2 fh @via Ted wes

() Find the interval for which f(x)=1 and ¢(x)= Ix1 are identical.
X

ASEE f(x) =14 ¢(x)='iE e @32 O Tl TN
X

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

0.181818..... TR £ i eiem S @A p, g € N T
. q

(ili) Show that two curves x’-3xy*=-2 and 3x’y—y’=2 cut each other

orthogonally.
@A @ x° ~3xp’ =-2 @R 3x’y -y’ =2 IFEIGT AT FFONI (M
AN
(b) Answer any one question from the following: 3x1=3

s erafe (it -t 9315 eives Tea wies

i If y= _{—I , find y, (where y, in the n®™ derivative of y with respect to x)
’ X
and hence find y7 (0).

I y=—’;—1 R y, (R IR (@A 3, , x-93 FCATF y @3 5 ST TRZTw
X
FZal) | TGy, (0) &3 W fovefy T
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2 2
. . - + .
(ii) Examine whether the function f(x,y)=sin l[x——)}) 1s homogeneous or
_ 3 x+y

B

. hot. )

) %m—{xz j:yj o g R 8
x+y

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

NS @ 2 G Fem Ry 77|

12.(a) If y =acos(logx)+bsin(logx) then prove that
XY, +2n+Dxy,, + (1 +1)y, =0.
| Ty = acos(logx)+ bsin(logx) 2, B WAS (T,
Xy, +>(2n +Dxy,,, +(n* +1)y, =01

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

odle @y’ =4da(x+a) wEgeds FEE Moice ‘pedal’ FTFRT T

pl=ar)

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

(r3re: @ r=a(l-cosf) I (cardioids) (r, §) Rre IFel JPIE
r & AN TS A |

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

(A8 @ IFRAT €79 (@ (P e wfFs Toropfs @ Serefory it e
wrerEg (1R iz @ifba 8o aifde 3«frweas e |

N Y
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(¢) Find the asymptotes to the curve y* — xy* — x’y + x* + x> -y*-1=0.
V- -xy+xP+xt -y’ -1=0 ﬂimAsymptote-@ﬁ‘[ﬁ‘ﬁWI

14.(2) If u =log(x* + y* + z* - 3xyz), show that

2,0,0Y,_ 9
ox ay oz (x+y+2)*"
Tfw u=log(x’+y’ +2° - 3xy2) ?{T.IWCW‘QU\‘SC?I

2 7

®) If f(x,y)= X~ = I (x, ¥)#(0,0)

=0 ; (%, »)=(0, 0)
examine whether fw (0, 0) = £,x (0,0).

2

ﬂf%f(xy) xy 2,<xy)¢<00>

=0 ; (6, 3)=(0,0)
©@ £y (0, 0) = £ (0,0) T =t #1391 3521

2.2

15.(3) If u(x,y)= XY , apply Euler’s theorem to find the value of x%+ yézi.
X+
2 2

Hence deduce that x L_,.zw &u y? ou =6u.

ox? Ox. 6y 6y
I w(x, y)— Ou

o’u o’u o%u
ﬁcﬁrWM?Jmmmw, 242y +y P =6u
Yo Ve G ™

1078 11
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(b) Show that the curves r" = a” sec(nf+a) and r” =b"sec(nd+ ) intersect
at an angle which is independent of a and 5.

A8 @ r" =a"sec(nf+a) AR r" =b"sec(nf + f) WW@W
Teois (@A 4 ¢ @ b 9 Ttz ST T

Group-E
frem-e

16.  Answer.any one question from the following: 2x]1 =

faferie emefa e G- 96 2ras Teg wes

1
(a) Evaluate: I tan ' x dx .
0
1
= e Fare Itan"xdx |
0

(b) Integrate: Ie—(l + x log x)dx .
x

ANFHTe FAtS ‘J'e—(1+x log x)dx |
X
4

(c) Evaluate: I{|x—2|+|x—3|}dx

2

Wﬁ‘fﬂm:‘i{lx—2|+|x—3|}dx

2

1078 12
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17. Answer any fwo questions from the following:
frrmfere ertefe e @3- 718 evns Tea wes

(a) Evaluate: lim[ 1 + ! +---+1J_
" V2n-1  an-2? n

W A FEE lim

1 1 1
+ et — ||
HwL/zn-lz Jan-2? nJ
dx
(x-3)Wx2—6x+8

(b) Integrate: I

TS s | dx |
(x~3Wx*-6x+8

/4

©IfI = Itan” x dx, then show that / +1 , =
0

R
n-1"
Hence deduce the value of /.

z/4

A 7, = [tan” x dr o, OR rve B 1,,+1,,_2=L-1 R O AT [, §7 N
0 n-
Rz

f 4 37'[2
(d) Prove that f x cos *xdx = <
0

T 2
AT FLANS Jx cos 4xdx=3L l
16

0

1078 13 Turn Over
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Group-F
frem-s

18.  Answer any one question from the following:

e @-@ e 96 arss Seg wes

(3) Form the differential equation of the family of curves Ax® + By*> =1 where

A and B are positive arbitrary constants.

Ax® + By® = | IS (B (4 '€ B WUAR EF) TS5 A4 154 I

(b) Solve: x(y* + Ddx + y(x* +1)dy =0.

I FERE x(y° + Ddx + (x> + Ddy =0

(¢) Test whether the differential equation (2x° + y)dx+(dx+y—-Ddy=0 is

exact or not.

227 + y)dx +(4x + y — 1)dy = 0 @1 FTelfl gerd et 1wt Fen

19.  Answer any two questions from the following:

fesferie @-corat 775 aivia Tea mes

(a) Solve the differential equation xdx + ydy + M =

0.

x*+y°

xdx+ydy+M=O Q% GwFE FAAelfba AL T
X" +y°

(b) Find the singular solution of y = px+ p— p*; where p = a .

dx

y=pr+ p-pl; ng FRraafta R T e 9
X

1078 14
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(c) Solve the differential equation
(1+ y+x*y)dx + (x+ x’)dy =0, given that y =1 when x =1.
(1+y+x7y)dx+(x+ x*)dy = 0 9 owaa] FAqF=e{ba HA= At
(d) Solve the differential equatioﬁ 4
(1+y*)dx=(tan™ y - x)@ :

(1+y*)dx = (tan™ y — x)dy 9% ST ARSI TG I

1078 15



