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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2022

MATHEMATICS
PAPER-IV

INTEGRAL CALCULUS AND ORDINARY DIFFERENTIAL EQUATION
Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.
All symbols are of usual significance.
GROUP-A / T@t9-5 / qHe-b

Answer question no. 1 and any three from the rest
YR @ GR (T-(FIN fonft Tsia Teq e
geq . 1 3f I@AIIC Gl dIaC] JeADI IR TS

1. Answer any three questions: 2x3=6
@A-F foafo aeaa Tea nies
g1 dFae] UeThT IR TS -

(a) Evaluate: / SN el <18 / HeATEH TR
/4

.[ cos” xdx
0

(b) Evaluate: / W« T <5212 / FeATSHT TR
2

sz—dx

x +7x+10

(¢) Evaluate: / i f¢f 312 / Hoarede TR
1

.[ xe"dx

(d) If f(x)= f(a+x), prove that nff(x)dx = njf(x)dx
IM f(x)= f(a+x) T, &N T @ j f(x)dx = nj f(x)dx
I f(x)= f(a+x) ¥Y, AT TR Tf(x)dx:njif(x)dx

() Evaluate: / i fef 312 / Hearede R
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2. Answer any two questions:
- 715 elred Ted ies
F1 gsacT UdHI IR I ¢
(a) Evaluate: / i f¢f 12 / Hearede R

.[ log(1+cos x)dx

0
(b) Evaluate: / SII« faefs 342 / HeurgdT TR :
\/sin x

7/
.[ dx
0 \/sinx+\/cosx

(c) Find the value of lim{i+ noL_ "

o= n? o P+n® 22+
lim{ & +—" "y "
oo n? Pan® 22 +n’ (n—1)"+n’
lim{ & +—" "y "
oo n? o Pan® 22 +n’ (n—1)°+n’
3. Answer any two questions:

- 75 @ee Teq mies
B GEICT THI R TS
(a) Evaluate: / i f¢f0 12 / Hearede R

/2

.[ dx
, 1+tanx

(b) Prove that / &9 F @ / YA TR :
T% de="
o SIn” x+cos” x 4

(¢) Evaluate: / i f¢f 312 / Hearede R
/4
.[ x. dx

cos2x+sin2x+1

0

4. (a) Find the value of .[ e dx
0

o

j e dx a3 e Tty 41

0

o

[ ax 1w wrr R

0
(b) Evaluate: / SII« faef 392 / HeurgdT TR :
24y
jj (14 x+ y)dxdy

0-y
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5. (a) Prove that / &9 9 @ / YH10T TN

=

.[e”‘z Xdx=12

0
(b) Find the area of the loop of the curve y* = x(x—1)

y? = x(x—1)? I (curve) loop -9 CFAT (area) el T2

y* = x(x—1)* IHDT U (loop) BT B YT TTS |

6. (a) Find the volume of the solid generated by the revolution of the loop of the curve
y*(a+x)=x*(a—x) about the x-axis.

x S0 5@ v (a+x) =x*(a—x) Wﬂ‘ﬁ@ﬁ@@{ﬂwww—'{ﬁ‘ﬁ@l

Y (a+x)=x*(a—x) THB U (loop) DI x-JeAHT IRAT URYALT of IAUA
VUHI ST BT MIAT DI A TAT TS, |

(b) Find the length of the perimeter of the asteroid x*° + y** =a%*.
x4 ¥ = q?? @3 asteroid-«3 *ifdfi g ey 91
P+ =0 WETES (asteroid) P URRIG! FHETE BT A TAT A |

GROUP-B / Reri-4 / az-@
7. Answer any three questions:
@-FI foafs @rse e wiss
H AFICT UTTEHDHT SR S

2 2.2
(a) (i) Determine the order and degree of d—J; + 2Q = d—J; +y
dx dx \ dx

2
d—J; +2 & =
dx dx
(order) @R W@l (degree) (]9 <1

2 2
(Z, f} +y @2 S FApa Differential Equation’-93 @&
X

2 20\?
%4_2%:(%} +y BT ¥ AR S (degree) MERU TR |
x o\ dx

(i) Determine the differential equation, whose primitive is y=Ae" + Be ™,
where 4 and B are constants.

SETFE TN @F F9 IR AW (primitive) T 28 y = de* + Be™, @A
A @R B T &I

qued  AHIaN  (Differential equation) ORI TR SgdI amfeH
(primitive) y = Ae* + Be™ B AT A AT B 3R (constants) B |
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(i) Verify that y = e" sin 2x satisfies the differential equation

d’y dy
2 2—
dx dx

+5y=0

2
ABR FF, y=e'sin2x T %—2%+5y @3 SERE AP GO
X X

AL |
S TR & y=e'sin2x o fdWed FH@RO (Differential Equation)
2
d—J;—2Q+5y:O SIE] A (satisfies) TEW |
dx dx
(b) Solve: / AL ¢ / THTT TN :

sec’ yﬂ+2xtany =x
x

(c) Solve: (D’ ~7D—6)y=e* +x where D = a4

dx
TN F9¢ (D’ —=TD—6)y =e** +x, @A Dzdi
X
HHEME TN (D3—7D—6)y:ez"+x, NE Dzdi |
X

(d) Solve: / AN <8 / FHE TR -
4x’ ydx + (x* + y"dy =0

(e) Solve the equation y=px+ p—p> and obtain the singular solution, where
_d
P= dx
y=px+p—p* 92 ANFIAL TG 91 2It7 QA (AF Gioa [T AN (singular
dy

solution) (I <, @A p = d_
x

p:% q¢ FHERUT y=px+p—p’ S WHEN TR AN Tdhd THEN
X

(singular solution) U<l X |

8. Find the orthogonal Trajectories of the curve r=a(l+cosf), where ‘a’ is a
parameter.
r=a(l+cosf) -93 IEE@AF V= &9 0% (Orthogonal Trajectories) #1& 7
9, @A “ ¢ * 7o @36 FZoAN (parameter) &< |
r=a(l+cos@) dTHPI AR (Orthogonal) UEMUUE® (Trajectories) UK R
STET “a’ Ud UTed (parameter) @ |
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