MTMG (GEN)-01
West Bengal State University

PART -1
MATHEMATICS — GENERAL

. Paper - I
Duration : 3 Hours | | Full Marks : 100

The figures in the margin indicate full marks.,
AITE TNl s wE e

GROUP - A
faort @
Classical Algebra
. (@ Homfrs)
Full Marks : 25

(o 2 xe)
Answer Question No. 1 and any {wo from the rest,
S AL P9 @A T (U I RS 2ea S

1.. a) Answer any one of the following questions : 1x2=2
AW 93 ovea $ea i :
i) Find the principal argument of Z= 1 - 1.
Z=1 - i-9% i SRews M a9
i) e, B, yare roots of the equation ax® +bx? +ex+d = 0, then what

isthevalueofaB+fy+ya?
W ax® + bx? +ox + d = 098 e Noel o, p, y T wEEr

af+Py+ya 930 Ay g
L]
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o
Il o w
a i) Find the value of the determinant | 0 1 o2 , where o is
‘ w2 w 1
iy " imaginary cube root of unity.
1 o m2 : )
0 1 o*|, a8 Rofamrla @9 ffy 399, QUE o @ 1 97
m2 w 1
RIS A |
b) Answer any one question. 1x3=3
- Q- 93 oitag Tag i 3

i) Find a cubic equation, two of whose roots are 1 and 3 + 2i.
aﬁﬁwmﬁﬁﬁnwww%w 1. €3¢ 3 + 2.

ii)  Find the cube roots of (—1) using De Moivre's theorem.
fS-5fSn Sstsitora =i (- 1) @9 el ey e

i) If A =[._:13 é],show that A2 - 5A + 7L, = 0. Hence deduce the

inverse of A.

e A=[_? %]W.WWNA2-5A+712=O. a7 (AP A-9F
ordie e Fefy aw)

2, a) Show that the values of i ! are real and are in G.P. 5

CRAF G, § -7 TIRGfT a9 @ae SRl wTea aeifets g |

T 1
b) fx+iy B e ey 1%, y, 8 are all reals), then prove that when

0 varies, the point (x, y) moves in a circle of centre (% 0) g 5

e 1 (
Wx+iy 31 cos0Tieme | X Y 0 ¥ A/ T, ORET (A I

0 ~ififew % (x, y}ﬁﬂmmm@wmwm[g—,o)m|
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3 | a)
b)

4 a)’
b)

S a)
b)

1
3 MTMG (GEN)-01
The equation x3 - 5x2+4x+20=0 has two roots which are equal in

magnitude and opposite in sign. Solve it. S

x3 - 5x% + 4x + 20 = 0 Fwrla (f Nor 1w ¢ R ege | Al
AL B |

Solve, by Cardan's method, the cubic equation x3 -18x-35=0. | 5
x3 - 18x ~ 35 = 0 fawre sNega® FIEH *wfote 0w 97|
l+a 1 1 1 1 1
Show that 1 1+b 1 =abc(1+—+—+—) 5
1 1 1l+c a b
l+4a 1 1 1 1 1
@4 A 1 1+b 1 =@bc(l+—+—+—)
1 1 1+4c¢ \ a b ¢

Solve by Cramer'srule 3x-2y + z=-1,-x+ y+ 7z= 1, 4x - 3y-2z=-2.
‘ 5
NI 2GS TP AL I ¢

3x-2y+z=-1,-x+y+7z=1,4x-3y-2z=-2.

1 2 3
Find the rank of the matrix | 3 4 5 |. 5
4 5 6

[é E E] «g Wiafe az [y @

2 11
Find the ‘inverse of the matrix [; —i (ll:|a.nd using it, solve the

equations 2x+ y+2z=5,x-y=0,2x+ y-z= 1. 5

2 11
[é -% ?]avMaﬁﬁwwnﬁwﬁv@wammwwmw:

2x+ y+z=5,x~y=0,2x+ y-z=1.
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GROUP - B
frem - 9
Full Marks : 15
(Afs 2 ve )
Answer Question No. 6 and any one from the rest.
b R o @RS T (Y R 0TS ereee Sed o

6. Answer any one of the following questions : ~ 1x3=3
@@ @Y v9a Te s ¢
a) To what point the origin is to be moved so that we can get rid of first

b)

'b]

degree terms from the equation x2+2xy+2y2—7x—5y+12=0?

@R R i wemfe wer x2+2xy +2y2 - 7x-5y+12=0
ANFACI ALY YT a1 A 71 2

Show that 14x? + 29xy + 12y2 -31x - l4y -10=0 represents a pair of
straight lines.

U (T 14x2 + 29xy +12y% - 31x - 14y - 10 = 0 G (oMY SHPTRA @IS
A

Find the nature of the conic -f— =4 -5cos 0.

8 - 4-5cos 0 a¥ FFMa argfs ey T

i
Show that the equation to the pair of straight lines through the origin
and perpendicular to the pair - of straight lines

a.x2+2hxy+by2=0isbx2-2hxy+ay2=0. . 6
O G R o A @ ax? + 2hxy + by? = 0 Yo SEEE Tora
T4 ORI ¥ bx? -2 hay + ay? = 0.

Show that the triangle formed by the straight lines ax?+ 2 hxy + by2 =0
and the straight line Ix+my=1 is right-angled if
{a+b](a£2+2h1m+bm2)=0. 6
G @ ax?+2hxy + by? =0 FRAIENNY G Ix + my =1 AN G
o fagef s 2w W (@ + b) (@2 + 2him + bm?) = 0 =W
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2 2
8. a) Chords of ellipse %~ + Y_ =1 touch the circle x2 + y2 =¢2. Find the
- 02 b2
locus of their poles. b 6
2 2 | |
%‘+i—2=1 Torqren emeft x2 4 y? =c? Je@ o @ ORE OIE
a ;

el i o Wefy s

b) Show that the equation of the normal to a conic —f;-: 1+ecosb at the
point o is —=S08 1 _ o ing+ain(0-al. : 6

l+ecosa’'r

N @ o e =l+ecos® P91 wfemer AT

—lﬁm—a-.l=esin6+sin(9—a).
l+ecosa’'r .

~ |~

GROUP -C
- fAe-a
Full Marks : 1;5
(s s ve)
9. - Answer any one of the following questions : 1x3=3
- G ervaw Taw fie ¢
a) Show that the points A (1, 3, -2), B(3,-2, l)and C (- 2, 1, 3} form an

equilateral triangle.
AR @ A (1, 3,-2), B(3,-2, 1) 93 C (-2, 1, 3) Raf aal s fage
T I |

b) . Show that the vectors a= 1,2, 3); b= (-21,4),; ¢ = (1,-1,2) are linearly
independent.
MA@ a=(1,23);b=(-214) @& &=(1, - 1, 2) coTaah i T8
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c)

-

> - - "
Find the vector of magnitude 3 in the direction of axb +a + b , where

a= ?+J+2k and b = 21 —J+k
- - AN A
ax5+a+bﬁmwamwmceﬁaﬁkﬁ¢cfﬂwqm =i+ j+2k
A
aat b=27-GF+k.
10. Answer any three questions : Ix4=12
@ @ foafb eva Teg fae |
a) If a and b -are vectors representing consecutive sides of a regular

b)

c)

d)

€]

hexagon, find the vectors forming the other four sides of the hexagon.

i a e b @3 S FugwE G Az wr v *@, orE @ IveEE
A% srafb A= (SFF W ey 3 |

Show by vector method, that the medians of a triangle are concurrent,

(@39 afors (I (4 (PR fagrem smay iy |

Show by vector method, that the angle in a gemi-circle is a right angle.

(S *Ialo0s (I (T SEFEH (I A1 |

Find vector equation of a line in parametric form passing through two
points having position vectors a and b relative to origin.

@ e Al R e s @l wfb /ey fior wfews @, wom
RS NCF "R (984 a @R b |
. . A M A
A force of 15 units acts in the direction of the vector i — 2 J + kand
A N N
passes through a point i + j + k. Find the moment of the force about
. A A A
the point 21 -2 j +2k.
A A A
15 @FF AW Tl Qo T 7 -2 + k R IS FE 4R AW T+ + k
A A A
R fircw ey a1 27 - 27 + 2k R smoores @ qeTa @ By v
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GROUP-D
faetet - @
Full Marks : 25
(sefae s 2e )
Answer Question No. 11 and any two from the rest.
5% R & G W) (Y (I §fY erv e e
11, a) Answer any one question ! 1x2=2
@ @F 930 oran Ted i
i) Find the domain of definition of the function log (x2 ~-5x+6 )

tog ( x? - 5x + 6 ) worwces e e ww @

ii)  Find the radius of curvature of y = e *at (0, 1).
y=e* @3 (0, 1) Rre o fAefy %1
2 2
b S xy? af &7

i) If flx,y)=x"y+e"? , show that 3xdy " Bybx
e fix, y)=x3y+ eV o °r _ 0f

'Y ¥FE" s 0xdy oOydx’

b) Answer any one question : 1x3=3

@ @ Qa6 20q Ted faw g

i) A function f is defined as follows :
. S5x - 4, D<xx<l
flx)=1{ 4x2-3x, 1sx<2

3x + 4, xz2
Examine the continuity of f(x) at x = 1 and differentiability of f(x)
at x= 2,

f(x)Wﬁﬁx=lﬁWWnﬂ3§xa2ﬁﬂwaw
A P AU f(x) FeE e s

S5x -4, O<xx<l1

flx)=1{ 4x?-3x, 1sx<2
3x + 4, x22
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12. a)
b)
c)

13. a)

(n-1)!

i) lfy= x”__l log x, show that y,, =~

i y=x""" log x TN, O@ ¢ A y, -—-Ln—'.-;-}-]—l—.

iiij Examine for the existence of maxima / minima of the function
f{x,y]=x2+y2+(x+y+l)2._

AOEE flx, y) = %2+ y2 + (x + y + 1P G b AR W A A

AATH %A |
. 1
Evaluate : xh-TO( ta: x) A . 3

q ety gy M [33“—‘7‘-)%‘

x -0 X

Determine the *tams a and b in order that
lim x(1+acosx)=b inx_1 ' 3

x -0 x3

xlinox(1+acos;]-bsmx &3 Qfﬁatﬂﬁﬁbm‘iﬁﬁwﬂmiﬁﬁ1
: x

e
If y=e™S" X then prove that

2 2 2 2
[1—x]yn+2—{2n+1}xyn+l—( +m*“)y, =0. 4
e | -
I y=eMSN X W SR @A A
(lwx‘zlyﬂ+2#{2n+1]xyrl+1—(n2+m2}yn=0.
; ) 2 y2
Show that the pedal equation of the ellipse =5 + =5 = 1 with respect to a
a b
b2 _2a
focus as pole is = 1. 5
r
p
2 2 '
R @ X Yo sigea, A o 4@, SR ACE S IR
a®? b?
2
"—2=-2E-1 @I
p r
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b)
14. a)
b)
15. a)

9 MTMG (GEN)-01

Find the rectilinear asymptotcs., if any, of the curve
x3+3x2y-4y3—x+y+3=0. 5
x3+3x%y - 4y® - x + y+3 =0 ITEABY ~operael @ W G, ol Fie
PEA |

3 3
A & _] X =+ y fl ' . - au 3u
If u(x,y)=tan [«——-—x g J, apply Euler's theorem to find x<= o Sy
2 2 ;
and hence show that x2 —Q-- + 2XY =—— Lu + y2 il 10 (1-4 sin? u) sin 2u.
Ox2 0x0y ay2

3+ 3

J 3
W ou(x, y_]=tan_1(-):—t%-} M, ©R@ Euler-dq UM 349 &

g: +yg; -G A T T | W U @

22%u o%u . 20% oy
—5 +2xy 7——+ y“ —= =(1 - 4 sin“ u) sin2u.
ax axa ay2 "

1 1
Show that the function f (x,y)= st x Y Sig T A Y
0 ,Xx=0o0ry=0
is continuous at (0, 0). ; 7
G @ f (x,y) = xsin%ersiné ,xy#0
0 yXx=00ry=0
(0, 0) Rt s |
2 : -
If 0=1t"e”(""/4%) find for what value of n, L 2 [,228)_ 1200 , .
r2 or or k ot
. a constant). : : ] 3

or or

y 2
0=t"e” " /4K) 21, p a7 @I R oy lzi( 260) ?1;-“’_0 (k #9%)
r

@ ?

[SUB-B.A./B.Sc(GEN) MTMG-2124 | [ Turn over




MTMG (GEN)-01 10

16.

b)

c)

Answer any one of the following questions :

et f be a real valued function defined over [-1, 1] “such that
f(x)= {xsin% ,when x #0

0 ,whenx=0
Does the Cauchy's Mean-value theorem hold for fin [-1, 1] ? 2
@ f ago WA e (-1, 1] 99 Wi IBEIGIRICTIC N CHIC (43
f{xh{xsin% g X * 0

» ey X = 0

Cauchy 34 Sois F @B WP AT ?
Find the altitude of the right cone of maximum volume that can be
inscribed in a sphere of radius a. 5
o T &R oI SIS SR Sl SweeTs W15d Sl fHefy e |

GROUP - E
faeta - ©
Full Marks : 10
(o 3 %0)

@@ aafo At Ted WA 3

a)

b)

c)

~-11

Evaluate : Icos = dx.

qe ey %4 ¢ jcos_l % dx.

%A
Evaluate : IO | sin x + cos x | dx

= ey $24 2 Ig l'sinx+cosx|dx‘

&dx

Evaluate : j PITER

o et e ¢ [ XA

x(x+1)°
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Answer any two questions : 2x4=8
(A WY eiveg Ty fam
: - 3/2
a) Evaluate Losl,l 2x dx,
sin. ‘f
COS fzx
S ey o [ de
S 'f
n/4 sin x + cos X i
b) Prove thatI WL dx—4 log 3.
= n/4 sin x + cos x g
P (¢ e dX = :
1 P (U Io e di e log 3
c) Find the value of
lim Jn+ Bt J2n
n—>aw n\/_ n =
a B ey fm JAntl ynt2 . 4on
: It 3 HJ_ n+«n f'l\/;
CfEI2 L a _n-1 n—3 I o ?
d) Prove that -[0 sin” x dx = ol AR A if nis even
L st T et s 4
il .n_z...s.Slfnlsodd.
n/2 _n-1 n-3 1 =
ol I (3 [/ sin” xdx= s Ao 5 2 WA A T
n-1 n-3 4 2
= L | |
— =5 STRFTn A0
GROUP - F
faein - 5
Full Marks : 10
( 7 & vo )
18. Answer any one of the following questions : 1x2=2

(P Qi 22 T6a u ¢
a)
to y axis.

Find the differential equation of all parabolas having their axes parallel

N SRGEE Ty GOHG FAGAT O SR S el w |
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19,

b) Find the order and degree of the differential equation :
d’y |3  .(dy)*
= +3|=5=| #y=0
243 4 :
[M] +3[gi) + y = 0 Sl ¥ieaela @ ¢ wre e % |
dx2 dx
) Examine whether the equation [2)473 +4y)dx+(4x+y-1)dy=0 is
exact.
(2x + 4y ) dx + (4x + y - 1) dy = 0 T2l exact &1 o 261
Answer any two questions : 2x4=8

- %6 2irag Ben e ¢

a)

b)

d)

Solve : cos ydx +(1+e ¥)sinydy, when x=0, y="/4.

I A ¢ cos ydx + (1 + e X)sinydy ., I x=0, y="/4.

Solve ; (y4+2x)dy=ydx
AN B ¢ (y? + 2x)dy = y dx
Solve : = p? 4[ _d_y]
P Y+ px=pixT|p=o].
. 2 4 dy
A FF9 2 y+ px= px i

Solve : y (1 + xy) dx+ x (1 - xy) dy = 0.

YA FFET 2 y (1 +xy)dx+ x (1 —xy)dy=0.
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