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SIGNMENTS [MATHS-I] [KAS203]
[UNIT - 1] [DIFFERENTIAL EQUATIONS] [2019]

Q.1 Determine the differential equation whose set of independent solutions is {e* , xe*, x%e* }. [A.K.T.U.2018]

2
Q.2 Ify = y,(x) andy = y,(x) are two solutions of the equation % + P(x) % + Q(x)y = 0, then show that

V1 (dyz) Vs (‘Z—J:) = ce /P aX ywhere c is the constant. [A.K.T.U.2017]
Q.3 Solve the equation xz—x - Ey = x + 1 and prove that the only solution for which x and y can obtain the value
unity is given by y = 2x +/x — 2. [G.B.T.U.(C.0.) 2011]
2
Q.4 Solve: % +2% + 10y + 37sin3x= 0 and find the value of y when x = g being given that
y =3, =0,whenx =0. [G.B.T.U. 2011]
Q.5Solve: (D2 —3D +2)y =x2+2x +1 [A.K.T.U.2015, 2016]
Q.6 Solve: (D? + 5D — 6)y = sin 3x+ cos 2x [G.B.T.U. 2010, CO 2011, CO 2012]
2
Q.7 Solve: % + 4y = sin?2x , with conditionsy(0) = 0,y'(0) = 0. [G.B.T.U. 2013]
2
Q.8 Solve: %+y=e2x+ cosh 2x + x3 [G.B.T.U. 2014]
Q0. Solve: (D? — 2D + 1) y=e* sinx [G.B.T.U. 2016, 2017]
Q.10 Solve: (D? — 2D + 1) y=x2e3* [G.B.T.U 2014]
Q.11 Solve: (D? — 2D + 5) y =e?* cosx [G.B.T.U.2013]
Q.12 Solve: (D? — 2D + 1)y = x sinx [G.B.T.U. 2012]
Q.13 Solve: (D? — 2D + 4)y = e* cosx + sinx cos3x. [A.K.T.U.2018]
Q.14 Solve: (D? + 2D + 1) y=x%e *cos x [G.B.T.U. 2012]
Q.15 Find the complete solution of (D? + a?)y = sec ax. [A.K.T.U.2011, 2017]
Q16. Solve: (D? — 4D + 4) y=e* cosx [G.B.T.U.(CO) 2010]
Q17. find the complete solution of (D2 —3D +2)y=xe3* +sin2x [G.B.T.U. (SUM) 2010]
Q.18 Solve: (D2 + 2D +2) y=e” *sec3x [A.K.T.U. 2017]
Q.19 Solve: —+2 y—x+2
Q.20 Solve: (x + 1)2 % +x+1) % =2x+3)2x+4) [G.B.T.U.(CO) 2011]
2@y Ay 3oy
Q.21 Solve: x d’2‘2 oo —y=xte [A.K.T.U. 2016]
Q.22 Solve: x? % +x % +y = (logx) sin(log x) [G.B.T.U. 2015]
Q.23 Solve the following simultaneous differential equations
% =3x+2y and % =5x+3y [G.B.T.U.2011, 2008]
Q.24 Solve the following simultaneous differential equations
% +5x-2y=t and % +2x+y = 0; given that x=y=0 when t=0 [G.B.T.U. 2007, 2008, 2015]
Q.25 Solve the simultaneous differential equations.
d2y
dtz 4+ y = sint and m + x = cost [A.K.T.U. 2016]
Q.26 Solve: % +4x+3y=t and % +2x+5y = et [G.B.T.U. 2006, 2015]

Q.27 Solve the simultaneous differential equations.

S 4% iax=y and L2444 4y =250+ 160t [G.B.T.U. 2016]
Q.28 Solve: % +7x-y=0 and % +2x+5y = 0 [G.B.T.U. 2006, 2015]
Q.29 Solve: % =—4(x +7y), % + 4% = —4y with cond.x(0) =1,y(0) =0  [GBTU 2011,2014]
Q.30 Solve: % +y=sint and % +x =cost [G.B.T.U. (CO) 2012]
Q.31 Solve: % +x—-2y=0,: % +x+4y=0,: x(0) = y(0) =0 [G.B.T.U ( 2015]

Q.325olve % —y=et; % +x=sint;x(0) = 1,y(0) =0  [G.B.T.U (SUM). 2010, (CO) 2011]



Q.33 Solve % + % +2x+y=0, % +5x+3y=0 [G.B.T.U (CO). 2011]

Q.34 Solve: % +2x+4y=1+4t and % +x—y= ztz. [G.B.T.U. 2013]
2
Q.35 Solve: % - 2tanxﬂ +5y = e Secx [G.B.T.U. 2015]
XZ
Q36 Solve: =2+ 2x + (x2-8)y=x%"2 . [G.B.T.U 2012,2013]
Q.37 By changmg the mdependent variables, solve the differential equation:
2
LY _ 19 4x2y = x4 [G.B.T.U.2001, 03, 04, 2015]
dx x dx
Q.38 By changing the independent variables, solve the differential equation:
2 .
% + (3sinx — cotx) % + 2y sinx = gcosx sin’x [G.B.T.U. 2015]

2
Q.39 Solve: (1 + x)Z% + 1+ x)% + v = 4cos log(1 + x).
Q.40 Solve: By changing the independent variables,

d?y

e cotx——ysm x = cosx — Cos3x [G.B.T.U.2011,2013]

Q.41 Solve: By changing the independent variables,

642y 54y L 2 L
XP St 3x S taty = [G.B.T.U.2014]
Q.42 Solve: by the method of variation of parameters,

=2 + a?y = secax [G.B.T.U.2005, 08, 13, 14, 2015]
2
Q.43 Solve: by the method of variation of parameters, % +y = tanx [G.B.T.U.2011,2015]
Q.44 Use the variation of parameters method to solve the differential
equation: x%y" +xy' —y = x2e* [G.B.T.U.2004,06,2018]
Q.45 Solve: by the method of variation of parameters,
w2 L 212y =0 [A.K.T.U.2016]
Q.46 Solve: by the method of variation of parameters,
d? a’y dy e*
dxz 3 + 2y = 1+eX
2
Q:47 Solve the differential equation x? % — ZxZ—z — 4y =x? + 2logx [G.B.T.U (CO) 2012]
Q48 Use the variation of parameters method to solve the differential equation:
x%y" +4xy' + 2y = e* [G.B.T.U.2012]
Q.49 Use the variation of parameters method to solve the differential equation,
x? ZXZ + x — 9y = 48x° [G.B.T.U.2004, (CO) 2010]
Q.50 Use the varlatlon of parameters method to solve the differential equation,
d2y 3x
ﬁ—6—+9y - [G.B.T.U.2017]

[ALL THE BEST]
ASSIGNMENTS  [MATHS-II] [KAS20
[UNIT - 1I] [SEQUENCES AND SERIES] [2019]

«w
b

1. Define Bounded and unbounded sequences with examples.

2. Define convergent, divergent and oscillating sequences with examples.

3. Define Monotonic sequences.

4. Show that every convergent sequence is bounded but converse is always not true.

Discuss the convergence of the following sequences {a, } where :

n+1 .. n 1,1 1
(l)an— (u)an=m (ul)an=1+§+3—2+ ......... + o
6. Define Limit U, Test.



7. Define Leibnitz’s test (OR) Alternating series test with examples.
8. Examine the series: 2 + 3 + i + E o
9. Test the series: \[ \[ \[
3 . .
10. Test whether the series: i1 T 12 t =t lisconvergentordivergent.
. 2n
11.Test the convergence of the series : \[ +—= 7 + \/__ + \/__ +- I T + -
12. Prove that the series : 1 — % + é — i + .-+ ....is convergent.

13. Test convergence of the series(i) 2 — % +2_ 5 + S — - (ii) log % - logz + logE —log 2t
T I T ST L __L i T S
14.i0i) 1 3+5 e SR (iii) 1 — ‘/_+\/_ \/Z+ (iv) 1 2\/_+3\/_ 4\/_+

15. Define Comparison test for positive term series.
16. State p — Test (OR) Hyper-Harmonic test.
17.Testthe series: 1+ l + 1 + 1 + -
o . 14 10n+4 . Vi V2 V3o
18. Test the series : (|) + + + e IR (ii) At oa T st

2z 3 ﬂ t .3 .5 eee (Vi) V73 — /73
(|||)1+ + + + (|v) 1q+2q+3q+ ...(v)123+234+345+ . (vi) vn3 +1 n

1 1 1 N \/— Vi
(VII)1+—\/§+—\/§+—\/Z+-...... (vm)‘/—‘/_‘/— \/_+\/__ .. (i%) + e
142 1+3 A/
) T+ + o+ (X|)12 +56+78+

19. Test for convergence or divergence of the series whose n'" term (general term) are:-

(i) (i) —2L i) van+1—vn (v) viZ+1-n () va+i—-vn—1

na+b nn+1)(n+2)
1
(vi)vn2+1—-+vn2 -1 (vi) vn3+1—vn3 -1 (vii)j N> +1)3—n (viii) ﬁ
1 . 1 A I | 11
(ix )1+n\/_ (x) sin— (xi) cos— (xii) ~sin— (xiii)tan -
20. State Cauchy’s Root Test (OR) Radical Test.
3 4
21. Test the series: (i)  X(1 —%)"2 (i) (——— Ty (2—3—3)_2 + (:—4—2)_3 o
(i) 1+ (iv) 1+ (v) [log(L+D]" (vi) (1 + i)—"% (vii) (—)"
n n 9 n Vn 2 logn
22. State D’Alembert’s Test (OR) Ratio Test.
. . 2 22 23 .. x  x%2  x3 x™
23. Test theseries: (i) s —+—5—+ -+ ... (i1+=+—+—=+- .t 5=+
1241 2241 3241 2 5 10 n2+1
x x? . 3 1! 2! 3!
(III) . 456+m+"'.. (IV) E+1+22+ﬁ+.”' (V) ?+5—2+5—3+"'...
. 22 32 42 .. 2 3 2 2 2.2 2.3
(vi) 1+;+;+Z+---.. (vii) 1+ 2x + 3x° 4+ 4x> + ---. (viii) 17 + 2°x + 3°x° + 4°x° + -~
. 3n—-1 . x™ ..
(= (0L (xi) == (xii) X
24. Define Raabe’s and Logarithmic Test.
25. Test the convergence of the series: 1422422242282,
3'4 3'5'6 3'5'7
26. Test the convergence of the series: 1+ 5 + % z x* + %.%.Z)ﬁ + .,x>0.



22x2 3353 4%x* 5545

27. Test the series: x + + + + F o

. 22 22, 42 22 .42 62
28. Test the series: 1+—+
34 3456 3.45.6.7.8

1.2.3.0l n

710 2ma1y 2 3 e n e
2710 GriD) * (30) xlogx + x“log2x + x>log3x + ---..+x" lognx +

29. Test the series: Y,

[FOURIER SERIES]

Q.1 Define Periodic Function.

Q.20btain the Fourier series to represent f(x) = i (m — x)?in the interval (0, 2r) and hence obtain the following

relations.
1 w2 1 w2 1 1 1 w2
(a) 22 LPTATE = (b) - —-Z+ ...... =5 (c))1—2+3—Z g P T [G.B.T.U.2008]
Q.3 Obtaln the Fourier series for f(x) = e % in the interval O<x<2m. [G.B.T.U.2001, (SUM) 2010]
Q.4 Expand f(x) = xsinx , 0<x<2m as a Fourier series. [G.B.T.U.2001,(SUM) 2010]
Q.5 Find the Fourier series for the function f(x) = x+ x? , -m<x<m and hence [G.B.T.U.2003, (SUM) 2010]
1 1 .. % 1 1 1 1
Show that (')_'17+3_2+E+ ....... (ii) 5—1—2—2—2+§—§+ .......
2
Q.6 Express f(x) =|x|, -m<x<m as a Fourier series, hence show that 1—2 +3—2 +§ e = % [G.B.T.U.2001]

Q.7 Obtain the Fourier series for the function f(x) =x2, -m<x<m.sketch the graph and hence show that

(a) 2—2 3—2+ ......... = Z; = [G.B.T.U.2001]
1 1 1 1 n?
(b) E-Z—z+3—2-E+ ...... = [G.B.T.U.2004]
Q.8 Expand the function f(x) = x sin x as a Fourier series in the interval -m < x < 7.
Deduce that — - ——+—-——t..._... =2 [G.B.T.U.2001, 2005, 2008]
13 35 57 7.9 4
Q.9 Expand in a Fourier series the function f(x) = x in the interval O<x<2m. [G.B.T.U.2001]
Q.10 Expand f(x) = |cos x|as a Fourier series in the interval -r<x<m [G.B.T.U.2004]
Q.11 Obtain a Fourier series to represent f(x) = x2 in the interval (0, 27) and hence [G.B.T.U.2008]
11 1 n?
Deduce that—-2—2+3—2-3+ ...... =5
-T1<x<0
(12) Obtain Fourier series for the function f(x) { 0<x<m and hence
2
Showthat + + >+ =% [G.B.T.U. 2002, (€0)2010, (SUM)10]
-1<x<0
(13) Obtain Fourier series for the function f(x) = { 0<x<m and hence
Deduce that > --+--%+ ...... =E [G.B.T.U.(C0)2012]
-1, —-nm<x<0
(14) Find the Fourier series for the function defined by f(x) =1 0, x=0
1, O<x<m
Hence prove that% =1- % + § — % + % e [G.B.T.U. 2005,2012]
(15) Obtain the Fourier series expansion of f(x) = (%) for0<x<?2 [G.B.T.U. 2005]
(16) Find Fourier expansion for the following f(x) =x —x?, —-1<x<1 [G.B.T.U. 2005]

mx, 0<x<1
m(2—x), 1<x<2
(18) Expand mx — x? in a half range Sine series in the interval (0, ) upto the
First three terms. [G.B.T.U. 2001]
(19) Find a series of cosine of multipliers of x which will represent xsinx in the interval (0, 1)

(17) Obtain Fourier series for function f(x) = { [G.B.T.U. 2001,07]



And show that- —— — =4 ——.. .. =22 [G.B.T.U. 2002]
1.3 3.5 5.7 4
(20) Expand f(x) = x as a half range
(i) Sine seriesin 0< x < 2 [G.B.T.U. 2001,07]
(i) Cosine seriesin 0< x < 2 [G.B.T.U. 2004,07]
(21) Obtain the half-range sine series for f(x) = x — x? istheinterval 0< x <1 [GBTU 2012]
(22) Define even and odd function. [G.B.T.U. 2009,[G.B.T.U. 2009]]
(23) Obtain the Fourier series expansion of f(x) = (?) for 0 < x < 2m. Deduce that .
=1 —§+ % —§+ g e [G.B.T.U.2007,09, M.T.U.2011]
(24) Find Fourier expansion for the following f(x) =x3in (-m<x <m). [G.B.T.U. (SUM)2009]
. 0<x<Tm
(25) Obtain Fourier series for the function f(x) = {27r X m<x<m and hence
2
Show that — + = + = +- = [G.B.T.U.(SUM)2010]
. . . . . . _f{k —T<x<0
(26) Find Fourier series for following periodic function, f(x) = { k 0<x<n
Also prove that:  T=1—-4-—-+=.... .. [G.B.T.U. 2009, 2010]

-
(27) Find Fourier series for periodic function, f(x) = { X, m<x<0

—x%, 0<x<m



(MATH-11) UNIT- (KAS-203) (ASSIGNMENT)
(1) Define Bounded function with examples.

(2) Examine the convergence of the improper integrales:

@ e () [T (c)f‘”—’; (d)ff’ljz

[e9) 1
) Jy o dx @) )5 —7— dx (h) (e) N
(3) Examine the convergence the integrales: (a)
© _ —x? ®© 3, —x?
(c) f, xe™ dx (d) J, x3e™* dx
(4) Examine the convergence the integrales:

(a) f1°° (1+d;)\/?c (b) f°° » (c) fooo e

x logx

(5) Examine the convergence the integrales:

@ s O sy @

(6) Examine the convergence the mtegrales:
0 5 0
(@) [ _e¥dx (b)[° o7 +q2x2 () [,

(7) Examine the convergence the integrales:

- (€) f 1+x2

2)2 dx (f (e) fﬁﬁ dx

J;"xe™dx  (b) foooxze‘xdx

(e) fooo x sinx dx

sinxdx  (d) fooo e~ cosbx dx

Zdx (d) [ e

dx

e *dx (d) f_ooo sinhx dx

© [e] o 1
(@) J_ e " dx (b) f_cfdlﬂz dx 1d( )., e dx
; . ax x x
(8) Test the convergence the integrales: (a) fo N (b)f =i dx
(9) Examine the convergence the integrales:
1
(a) fo logx dx (b) fo x(logx) (c )fl xlogx
(10)Examine the convergence the integrales:
a 1 2 1 cosx
_— R 2
(a) fo = dx (b) fo — dx (c)fo m
(11)Examine the convergence the integrales:
11 3a
(@f,5d (b) J,
(12) Examine the convergence the integrales:
a X T 1
(a )fo (4 s dx (b) f‘a\/sz dx (c)fo ——dx (d) o)f, —— dx
(13)(i) The |mproper|ntegral fa e is convergent if and onIy if n < 1.
(ii) The improper integral f; (bi};)n is convergent if and only if n < 1.

(14)The improper integral fawxln dx,(a > 0)is convergent if and only if n > 1.

[G.B.T.U. 10, G.B.T.U(SUM) 09, AKTU2018]

(15) Define Beta and Gamma function. [G.B.T.U. 06, 08, (SUM) 08, 2018]
__ T(m)T'(n)
(16) Prove that B(m,n) = Tomem)

/r

(17) Prove that: T'(m)T (m + ) (2y2m~1

I'(2m), where m is positive integer.

(OR) State and prove Duplication formula.

o 1
(18) Using Beta and Gamma functions, evaluate: (i) fo x1 e V¥dyx . [G.B.T.U. (SUM) 2008]

1

(i) Jy (=

(19) Prove that:- B(I,m).B(L+ m,n).B(lL+ m+n,p) =

) . [G.B.T.U. 07,14,18] (i) [

oo dx
0 1+x
r()r(m) r(n)r(p)

[G.B.T.U. 2012]

4

r'(l+m+n+p)

[G.B.T.U. 2013]

[G.B.T.U. 2008]



(20) Evaluate : J) — dx [G.B.T.U. 2011]

Vi+x4
(21) Prove that : — B(m,n) = f(m+ 1,n) + B(m,n + 1) [G.B.T.U. 2009]
(22) Evaluate the integral [ [ [ x!=1y™~1z"~1 dx dy dz where x,y,z are all positive but limit
P q r
By the condition (X)" + ()" +(£) <1.  [G.B.T.U.(SUM) 2009, 6.8.T.U. 2006, 2011]
b c
(23) Apply Dirichlet’s integral to find the mass of an octant of the elllpsmd — + + —-=1,
The density at any pomt belng p = kxyz. [G.B.T.U. 2006, 2007, (C.O.)2011, 2015]

(24) Prove that : fz fz Vsinf d6 = m. [G.B.T.U. 2014]
(25) Show that the area bounded by the curve x™ + y™ = a™ and the co-ordinate axis in the

. a? F(—)Z
First quadrant . [G.B.T.U. (C.0) 2011]
2n F(;)
. . . . x\% y B
(26)Find Area and mass contained in the first quadrant enclosed by the curve (;) + (;) =1
Where a > 0, 8 > 0 given that density at any pointp(x y)is k./xy. [G.B.T.U. 2009]
(27) Prove that: f Jy e dyx Jy v— dy = ? [G.B.T.U. (C.0) 2011]
1 x?dx 1 dx T
(28) Prove that: ] Jo ﬁnx b= =77 [G.B.T.U. (SUM) 2008]
(29) Prove that: [ Vtan8 d6 = [ Vcotd do=7. [G.B.T.U. 2013]
(30) Find the volume contained in the solid region in the first octant of the ellipsoid
x2 yZ ZZ
;+ﬁ+§ =1. [G.B.T.U. 2014]
(31) Evaluate [ [ [, e”**¥*?) dx dy dz, where the region of integration is bounded by
Planesx =0,y =0,z=0.andx+y+z=a. a > 0. [G.B.T.U. (SUM) 2008]
1 3
(32) EvaluateT (3) r(2). 2 [G.B.T.U. (CO) 2013]
dxdydz _ m° . . frs
(33) Prove that [ff T = 8 the integral being extended to all positive values of the
vairiables for which the expression is real. [G.B.T.U.,2014, 2016]
(34) Evaluate [ [ [, (x? + y* + z%) dx dy dz where R denotes the region bounded by
x=0y=0, z=0andx+y+z=aqa, (a>0.) [G.B.T.U. (CO) 2013]
ind th tsolid (£)° + (2)" + (%) = 1, the densi int bei
(35) Find the mass of soli (E) + (3) + (E) = 1, the density at any point being
p kxl 1ym=1zn=1 where x, y, z are all positive. [G.B.T.U. 2016]

(36) The plane ; +2 b +; = 1 meets the axisin A, B and C . Apply Dirichlet’s integral to find the volume

of the tetrahedron ABC . Also find its mass if the density at any point is kxyz. [12,18]
(37) Evaluate. T (—2) =2 v [6.8.T.U.2013]

38) r(-1)=-2vm [G.B.T.U. 2010]
(39) Evaluate. [[f (ax? + by? + cz?) dx dy dz,WhereV is the Region bounded by
x2+y?+z2<1. [G.B.T.U. 2013]
. 5 N 7
(40) Evaluate:- (hr (_E) (ii)yr (_E) .

(41) Compute [ff, x* dx dy dz, over volume of tetrahedron bounded by x = 0,y = 0,z = 0
And§+%+§= 1. [G.B.T.U 2017]



(42) Evalute [ff, x*yz dx dy dz,throughout the volume bounded by planes

x=0y=02z=0and >+7+-=1. [G.B.T.U 2017] .
m+1n o
(43) Evaluate: (i) % [G.B.T.U 2011] (ii) Evaluate: [, e~ dx [G.B.T.U 2011]
B(p,'q+1) _Bt1, 9 _ B q)

(82) Prove that: where: (p > 0,q > 0) [G.B.T.U 2012, 15]

p p+q
(44) Evaluate: () T(35) (i) §(3.2) (i) B2 +B(1,2)
(45) Evaluate: % = (2)%/5 [A.K.T.U. 2017]

[BEST OF LUCK]



