B.Sc./Part-11/Gen./(1+1+1) System/MTMG-IV/New/2020

UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2020

MATHEMATICS

PAPER-IV (New Syllabus)

Time Allotted: 1 Hour Full Marks: 25

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / Tonl-3 / T g—®

Answer Question Nos. 1 and 2, and any one from the rest (i.e., from Question
Nos. 3 to 5)
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I. Answer any one question: 2x1 =2

R-FH g6 et T nies
H1 UHAcT YAHT IR G

1/2 dx

(a) Evaluate .
{ (1- 2x)\/l—x2

)

i el a2
'([(1 2x)V1— x2

1/2
B AE [Ug R
'([ (1-2x)1-x?
/2
(b) Show that jsm 6 cos’ 6 d6’——
0 63
/2 )
el 992 [sin® 0 cos’ 6 df=—
0 63
/2 )
JHIOT TR ¢ jsin66 cos’ 0 dg=—
0 63
(c) If f(x)= f(a+x), then find the value of £ from the following:

I f(x) = fla+x) =, O fafalRe A0 (&S (-97 N el e

4a a
[ £ de=k[ f(x) dx
0 0
4a a
A& f(x)=fla+x) T [f(x)dx=k[f(x)dx e k B 7 Fofg R
0 0
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2. Evaluate any one : 3x1=3

@-@F o7 e e T3¢
H1 YHacIdl d4 o TR:

(a) j 1 dx
logx (logx)?

(b) ”f dx
0 COSO +COSX

2 2 2 . 1\2
S| -1 n-—(n-1
(C) }11_1}];10 ﬁ+ nn deeeet nz
1 1-y?
3. (a) Evaluate:j j [(x 1)2+y2]dxdy 4
0 0

0

Hﬁﬁﬂ‘ran'\f:j
0

(b) Find the volume of the solid generated by revolving the cardioide » =a(1—cos ) 4
about its initial line.
Cardioide r=a(1—cos@)- ©F 2AfSF @A (initial line)-7 FMCF AT T
Tesow T T S e 741
YRedl @l (initial line) P ATUAAT Cardioide r=a(l—cosf) T FATIET
I~ B SIAdT M vl TR |

(¢) Test the convergence of j 75 2
0 X

1
de’/g -3 S AR 74
0
1
j o BI AfVBTH! Srd TR |
0

/4
4. (a) Find a reduction formula for j tan” x dx . Hence evaluate .[ tan® xdx . 4

/4

jtan"xdx—&ﬁﬂﬁﬁ‘ﬁﬂﬁ@ﬂﬂ@%?f@@l G (A jtan6xdx—d1§ﬂmﬁ‘f§f
<<

/4
jtan" x dx T reduction formula f<ofT TR AT jtan6xdx &I 79 ol )|
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(b) Show that S(m+1, n)= L,B(m, n).
m+n
@8 @, f(m+1,n) =L,B(m, n).
m+n

UAIT TR : B(m+1, n)=ﬁﬂ(m, n)

oo

c¢) Evaluate | ——, if exists.
© _J; 1+x?
e el a2 jldxz,ﬂﬁaaw\awl
+ X

1
o @, [ (1) = 22 (2D

0
@A m @6 GAGF 2R @R 1 @ - @I LHTF R
m IS UICT IHAS YUIEAT 3 n 9¢ YHIOT R

1
J‘xm_l(l_x)n_ldx: 1.2.3.--. (m—l)

0
(b) Find the length of one arc of the cycloid x=a(6-siné), y=a(l—cosf).
FeES 5F (Cycloid) x =a(@—sind), y=a(l-cosd) B3 < Feviterm g faefy
4
Cycloid x=a(0-sin8), y=a(l—cos@) B UScI ATIRI AS 07T TR |

GROUP-B / Rehi-4 / 95—

6. (a) Obtain the differential equation of all circles each of which touches the axis of x at
the origin.

x STRERICE ToRCe =K FER @5 7] Jeefw swee Aiwd 967 741
x JAeTATE HeAIGAT TR T+ AUl JIEHD] dhel FHIDHROT 0T TR |

) d2y 5/2 dy 2/3
(b) Determine the order and degree of (W + yj ( yo+2 dxj .

2 5/2 2/3
y 32 42D ag @ @ i foef <
a2 Y dx

2 5/2
(flx2+yj (y +zflyj R
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7.

2124

Answer any one question:
R-FH 6 2lta7 T nies
H1 UHACT YTAHT IR S

(a) Solve: %+ 2y x\/_

. dy
HALN 42 dx+ 2y x\/_

dy
Wﬂﬂw:dx 2y Xy

d’y . dy P
e 4xd—+6y—6x

(b) Solve: x2
o 2d%y dy
NG F495  x e 4xd +6y= 6x°
AR TR xzﬂ—4x@+6y=6x5

dx? dx
2
(c) Solve: %_7%—1&/:)6252)‘
, d? d i
MRLEREL dJ; 7dy 18y = xe2

d’y . dy 2,2
HHEE TR ¢ 2 7dx 18y=x

(d) Reduce the equation x°p? +x*yp+a® =0 to Clairaut’s form by the substitution

y=u, x =5 and then solve it.

y=u, x:%eﬂ“@mw IE xpi+xiyp+a’ =0 ANPEGE Clairaut’s A
SIS T @R O AT T4

y=u, x—1 B URRATIAERT x°p? +x%*yp+a’ =0 &8 Clairaut’s SUHT

ORI TR AT TR |

() Find the orthogonal trajectories of (x—1)* + y? +2ax=0.
(x—1)? + y? + 2ax = 0-93 Orthogonal Trajectories el 341
(x—=1)?+y* +2ax =0 T AV FADLES AU TR |

5x1=35



