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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2021

MATHEMATICS

PAPER: MTMG-I
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfer T F0Z TN Q"Y/VW fac Fed1
Candidates should answer in their own words AR e ©IRNF I ST XA N
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

GROUP-A
e+
Answer question no. 1 and any one from rest
> R e 8 @F-(FI 91T TR Ted me

1. (a) Answer any one question from the following: 2x1 =12
fAsfie @-FN @3 1% eltsm Teq el

(1) Find the smallest positive integer ‘n’ if ij =1.
—1i

193 TR Ll Wi forea e, e [lij —1 =z
—1i
(i) Find the polynomial whose zeros are 1, -2, 3.
TS e S T zeros T =@M 1, -2, 3.
(iii) Show that rank of a skew symmetric matrix cannot be 1.

18 (T skew symmetric matrix-4< rank 1 209 NI |

(b) Answer any one question from the following: 2x1 =12
feafere @-coie @6 @ T nies

(i) If o, Bare the roots of the equation x* —2x+1=0, find the equation whose
roots are ", " .

o, BT X2 —2x+1=0-93 96 T& = O FR T ey Feat 7= ey

o, p".

(i) If o, B, ¥ be the roots of the equation x* +x+1=0, then find the value of
A+a®) A+ B (1+77).
a, B, 3 x? + x+1=0 FFea Feam W@ (1+02)(1+ ) (1+7) -7
Wi fovefay e
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(i) Find the value of any third order skew-symmetric determinant.
@~ 4 order, skew-symmetric determinant-<@3 S+ e St

2. (a) If u+iv=tan(x+iy), then show that u? +v* +2ucot2x=1.

T 4+ iv=tan (x +iy) , O & F@ 1> + v + 2ucot2x=1.

(b) Prove that the sum of the 99" powers of the roots of the equation x’ —1=0 is
Zero.

@Ae @ x’ —1=0 T eralem 99-o3 qTeR @IaRF 2N %607

3. (a) Solve x* +6x* +12x—19=0, by removing the second term.
farslz #ib Remove (R I IS x° +6x% +12x—19=0.

(b) Solve by Cardan’s method : x* —12x+65=0.

TG A ST T TS x° —12x+65=0.

4. (a) Find the value of / f5f#e determinant-«3 = s Fcat —

a+b+c —c -b
—-c at+b+c —a
-b —a a+b+c

(b) (i) Show that product of two orthogonal matrices is orthogonal.
418 @, ¥ orthogonal SHITECIR @eireT 2eT @M orthogonal WG|

(i) If A be a skew symmetric matrix of order » and P be a n X 1 matrix, prove
that PYAP = 0.

M A @36 1 - order-@% skew symmetric matrix 93 P @3 1 x 1 WITH =7
O &N T PTAP = 0.

1 -1 0 2
5. (a) Find X from the matrix equation AX =B, where A=(0 1 —1|and B=|1]|.
1 1 1 7
1 -1 0 2
AX =B 200 X~ WA (W Sl @eT A={0 1 1| @R B=|1].
1 1 1 7

(b) If A is orthogonal and det(/+ A)#0, prove that (/ + A7+ 4) is skew
symmetric.

Im 4 @G orthogonal matrix @R det(/+4)z0 =, ©E@ &N
(I+A)7" I+ 4) @3 skew symmetric matrix.
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(b)

(©)

10.

1078

GROUP-B
etal-2

Answer any one question from the question no. 6 to 10
Y T CATF S0 TR ATHR W (F-(FICA 41T 2T Ted mie

Answer any two questions from the following: 3x2=16
fasfie @-ce 7 evs Teq wies
If the expression ax+ by changes to a’x’+ b’ )’ by a rotation of rectangular axes
about the origin, then prove that a” +b* =a"* +b"*.
T SRR FNCACF SFFRER IR T ax+ by ARG o X' +57) T o @ Il
a*+b*=a"* +b"”.
Find the point of intersection of the conics 1 1+ cos@ and 3 l1—cos@.
r r
fmfefe sfaeyba s et s LN cosd, NP cosd.
r r
If the ratio of the gradients of the straight lines represented by
ax® +2hxy +by* =0 is 2:3, then show that 244> =25ab .
ax® + 2hxy + by* =0 FRERA0A 2ROl SIS 2:3 20T &el SR, 24h° =25ab .
If PSP’ is a focal chord of a conic, then show that the angle between the tangents 6
at P and P’ is tan™' 2le sza , where « is the angle between the focal chord and
—e
major axis of the conic.
3w I S PSP’ G6(6 AifealiSl (i el 23 Wi @itiel el P ¢ P! [jee =i
T 19 2 tan ! 216 Y @G 2t SN Bl il wews) S i
—e
Reduce the equation 4x? +4xy+ y>—4x—2y+a=0 to its canonical form and 6
determine the nature of the locus for different values of a.
‘-3 RfST M ST, 4x% +4xy + y> —4x -2y +a=0, Ff0a aFfs ffa Fe@n
Prove that the equation of the straight lines through the origin each of which 6
makes an angle o with the straight line y = x is x* —2xysec2a+ y* =0.
IS (@ ETRTaS IRV ARy = x G A or (Pl TAT I OICHd A e,
x* —2xysec2a+ y* =0.
Show that locus of poles of tangents to the parabola ay? +2b*x=0 with respect 6
2 2
to the ellipse x—2+Z—2 =1 is the parabola ay” —2b*x=0.
a
2 2
X Y o 2 2, _
wAe @, a—2+b—2_1 ToRER MTF ay” +2b°x=0 WRred ~rEa (iR
TR 2 qy? — 2b%x =0 SkigeD|
3 Turn Over
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GROUP-C
retat-of

11.  Answer any one question from the following: 2x1 =12
fAsfie @-FN @F 1% elvsm Ted nies
(a) Show that in a triangle ABC, AB+ AC=24M , where M is the midpoint of BC.
- foee ABC-a9 &) (A1 @ AB+ AC =2AM A, @A M 2T BC A

N |

(b) Find the work done by the force F=-2i+ 37+ 4k whose point of application is
given a displacement from the point 4(2, —1, —2) to the point B(—1, 2, 3).

F =21 +3] + 4k 300 =il FopIcaa sifqmist fofy wea aiw ecsfRg ot 4(2, —
1, -2) @/ B(-1, 2, 3) Kee =)

(c) Determine a unit vector perpendicular to the plane of a=4i +3j—l€ and
B=2i-6]-3k.

@A a=4i+3]—k, f=2i—6] -3k TRES (1R G 57% K GF6 GFF (34
el e

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

fafeiie @-Ie @316 elvas Ted wies

(a) Find the value of &’.B+,_B>.;/+;/.& where |&|:|B|:|;/|:2 and &+3+;:6.
a. B+ B.y+y.o ARMHI W el w61, @A | |=| B|=| 7|=2 9K a+ B+ y=0.

(b) Given two vectors a=3i -7, B: 20 +j—3l€; express E in the form
B:E+E, where E is parallel to a and E is perpendicular to a.
- f=p +p, AR &M @I, @A f, N o ~aF TN GR 3, 2T
o~ TR T, REA R @ =37 — j, f=21 + j-3k.

(c) Prove that / &Sie ¢ @ —

ix(axi)+ jx(ax j)+kx(axk)=2a.

(d) Find the vector equation of the line joining the points (2, =3, —1) and (8, -1,
2).

(2, -3, -1) @ (8, —1, 2) R@ kA w@enaiba (o5a A el s

sind _sinB _sinC

(¢) In a triangle ABC prove that, , by vector method.

(o34 foreal (e @, (1 fage ABC (@ SlnA:sn;B _sinC
a c
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GROUP-D
fetol-1

Answer question no. 13 and any one from rest

S0 R W 8 (F-(FI IF6 ATIF Ted wie

13.(a) Answer any one question from the following: 2x1 =12
T @-(Fieat @316 elvex Teg wiss
(i) Solve the inequalities and represent the solution sets on the number line
2x-3=1.
fersifeTire Srieraelb STl e i St el el —
2x-3[=1.
(1) If f(x+y)=f(x)+ f(y) forall x, then prove that fis an odd function.
M f(x+y)=f(x)+ f(y) G x-G3 G, O &N I @ 19570 g0
TS|

(iii) Show that the equation x” —3x+1=0 has one root between 1 and 2.

@Ae @, x° —3x+1=0 FNF07 950 Fer 1 ¢ 2-93 ey wR_AES |

(b) Answer any one question from the following: 2x1 =2
fafeiie @-Ie @316 elvas Ted wiss

(i) If y=—"— then show that y(0)=5!.
x+1

A = xl O @ B @y, (0) =51,
X+

o o

(i) If f(x,y)=tan" L 4sin'Z then find the value of x+ y—— at the point
X y ox "~ dy
(1, 1).

I f(x,y):tan_ll+sin_1£ EXAVIS) xal+ygl—u‘1§ﬂmﬁ‘f§fw (1, 1)
X

y dx " dy
e |
(iii) Find the points on the curve y=x?—4x+9 the tangents at which passes
through the origin.
y=x’—4x+9 IGEATT T o Tpelm z@E R s @@
ety e Sfoes e
K22 22
14.(2) Prove that the curves = +2-=1 and >—+2—=1 will cut orthogonally, ifa — b 5
a’ b’ A B
=A-B.
K22 22
M8 @ &4, —2+z—2:1 aR 7+%:1 PTNIE IO (W FAE I g —
a
b=A-B A

Turn Over
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(b) What do you mean by lim f(x)=1!. Show that lirr(l) sinl does not exists.
x—a x—> X

lim f(x) =/ P & (e | (A8 (T, lirr(l)sinl 93 Y (72|

x—a X

15.(a) If u= f[lj , then show that xzuxx +2xyu,, + yzuyy =0.
X

_ Y 2 2
?lﬁ_tu—f[;j O AN PN A x7u, + 2xyu,, +yu,, =0 !

(b) Find the pedal equation of » =a(1+cos8).
r = a(1+ cos §) -43 pedal FTF=el e T

X

16.(a) Find the curvature of y =xe " at its maximum point.

y =xe " IGRITA A& [rqrs Iere! el T

(b) Ifz:exy2,x:tcost, y=tsint, then find the value of% at t:%.

o

) d. T
T z:exyz,x:tcost, y=tsint ¥, 9K jz Gq t:E mcwﬁﬁﬁf«sm
t

17.(a) Define continuity of a function f(x,y) at a point (a, b). Show that
ey =xsinteysint, (11)#(0,0)
X y
=0, (x,¥)=(0, 0)

is continuous at (0, 0).

@@ SARE f(x,y) 99 (a, b) e Feen e wel ¢Hle @,

F(ry)=xsinitysint,  (x,»)#(0,0)
X y

=0, (x,y)=(0, 0)
(0, 0) faes we)
(b) If f(xy) =xy if |x[2]y|
=—xy if [x[<[y]

Then show that f,(0,0) # f,,(0,0).

afw, f(x,y) =xy if |x[2]y]
=—xy if |x[<|y]

o eI FE A, £,,(0,0) = £,(0,0).
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GROUP-E
fret-e

18.  Answer any one question from the following: 2x1 =12
feafere @-cie @6 @ T nies

(a) Evaluate: / ST foef Scae
j(x3 ) dx
i
2]
(b) For x 2 1, find j(x —[x])dx , where [x] denotes the greatest integer not greater

0
than x.

2]
x2 1A [(e-[x)dy TR IR, @ [x] T x WO TG T G D
0

el
2
(¢) The value of j (ax® +bx+c)dx dependson ............... . (Fill in the blank)
-2
2
.[(ax3 +bx + ) dx -3 (A T ST ... ol 2)f Sl
-2
19.  Answer any one question from the following: 3x1=3

fafiRe @@ 93 ara Sex nies
(a) Evaluate: / SN fasfa scane

jx log[l + lj dx
X

(b) Evaluate: / S« {57 scais

[ o2 ) _j}

(¢) Evaluate: / SN fasfa scane

1
sz(l—x)3/2 dx
0

(d) Evaluate: / 3« f5efT scats
72 Vsinx dx

'([ Vsin x ++/cosx
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fTenl-5
20.  Answer any one question from the following: 2x1 =12
fafeiie @-Ie @316 elvas Teg wiss

(a) dJ> 4 Y
Find the order and degree of the differential equation (d_fj + 2x[d—yj +y=2.
x x

4 7
(‘;—2{} +2x[§j + 3= 2 R e e @k U e
X X

(b) Find the differential equation of the curve y = Acos2x+ Bsin2x, where 4, B are

parameters.
A 'S B bR G y = Acos 2x + Bsin 2x IG@RIG Sreawea Wil ey et
) . . dy .
(c) Find the integrating factor of cosxd— + ysinx=1.
X

cosx%+ysinx=l—u‘]§WﬂW@‘Wl%ﬁ‘ﬁWl
X

21.  Answer any one question from the following: 4x1 =4
s @-FN @316 elvsm Ted el
(@) Solve: / 7= FAe

xdy—ydx—cosldxzo
X

(b) Solve: / N4 FCAle

dy 6x=2y-7
dx 2x+3y-6
(¢) Solve: / A« FcAle
y(+xy)dx+x(1—-xy)dy=0
. ) . d
(d) Obtain general and singular solution of y = px++/4p*+9 where p = d_y
X
d
y=px++4p>+9 (@A pzd—y) SrERel TNGEta Fge ¢ REE g e
X
M
N.B.: Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after end of
exam. University / College authorities will not be held responsible for wrong submission (at in

proper address). Students are strongly advised not to submit multiple copies of the same answer
script.
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