G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I

Title of the Unit: Linear Algebra-Matrices Unit No:- 1

Multiple Choice Questions

uestion . . Expected
Q No Question Description Mparks
If the rank of Ais 2 then rank of A transpose is 1
1
a)2 b)0 c)4 d) None of these
If the rank of A is 2 and the rank of B is 3 then the rank of ABis 1
2
a)2 b)3 c)6 d) Depends on matrix AB
1 1 -1 1
Therank of thematrix 4 = |2 —3 4 | isequalto
3 -2 3
a)2 b)3 c)1 d) None of these
The Eigen values of a triangular matrix are 1
4 a) The elements of its principal diagonal b) The elements of its non diagonal
c)0 d)Noneofthese
Solvingtheequations* + 2y +3z=0,3x + 4y +4z=0,7x + 10y + 12z = 0, we 1
5 get
a)x=y=z=10 bpyxr=y=z=1 ox=1yv=2,z=3 d)None
. _[1T 1 . 1
The eigenvaluesof A = [2 5] are the roots of equation
6
a)»*—6x+3=0 b)r*+6x+3=0 ¢)»*—6x—-3=0  d)None
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A square matrix Ais said to be Orthogonal if 1
7
a)Ad =A° b)A"'=A"1 )44t =1 d)Noneofthese
The product of eigen values of amatrix A = [i :g] is 1
8
a)8 b)4 c)l d) None of these
IFA = H iJ then AladjA) is equal to 1
) 10 0 0 10 10 1
a) [ 0 lﬂ] b) [lﬂ {]] c) [ 1 lﬂ] d) None of these
Ifa matrix4 = [Jl: xE 1] issingularthenxis equal to 1
10
a)2,-1 b)3,1 ¢)0,1 d)Noneofthese
Short Answer Question
Question . " Expected
uestion Description
No. Q P Marks
. 1 £ . 2
1 Find the rank of lz 3J by converting to normal form.
5 1 1 2 2
Find rank of A=|1 2 3
0 -1 1
3 Define normal form of matrix. 2
4 Find eigen values of matrix A, where: A= E i] 2
c 1 0 2 5
Obtain characteristic equation of matrix A= 0 2 1
2 0 3
6 If the matrix form of system of non-homogeneous linear equation is 2
AX =D & C=[A/D] then, discuss the condition of consistency of given system
Define rank of matrix and find rank by converting matrix A into canonical form 2
7 1 -1 2
4 2 —1].
2 2 —2
g 1 0 —1 )
Find Eigen values for {1 2 1
2 2 3
9 Check the consistency 2
x+y+3z=0,x—y+z=0,—x+2y=10
10 1 2 3 2
Find rank of A=| 4 8 12
—1 7 3
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Long Answer Question

Question . . Expected
uestion Description
No. Q P Marks

Determine the values of @ & /3, such that system of equation : 5
1 x+yv+z=6x+2y+3z=10;x+ 2y + az = £ has (i) no solution; (ii)

unique solution

(ii)) infinite number of solution

find the value of k sothat the system has the non-trivial solution 5

2
x—4dyv—6z=0;3x+v—-kze=0;2x+4dy—z= 0,

Discuss the consistency of equation and hence solve 5

3
x+2y+3z=142x —y+3z=83x+y—4z=10
31 46 5

4 . 121 2 4

Find the rank of the matrix: 42 53

1 1 2 2

c 0 —1 —2 5

Find the Eigen vector for the lowest Eigen value for |2 3 2.

1 1 3

Solve: 5
6 2x =2y +5z+3w=0;4x—yv+z+2w=0;3x Ty + 3z +dw =0x—-3v+ 3z 4+ 3w =10

Use Gauss —Jordan method to find inverse of the matrix 5

8 4 -3
7 2 1 1
1 2 1

Test the consistency and solve if possible: 5

8 x+yv+z=6 x—¥yv+2z=05;

Ix+vyv+z=25; 2x— 2y +3z=7,
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d Using the CALEY-HAMILTON theorem find the inverse of matrix : Iﬂ 2 1

Find the rank of the matrix by reducing to normal form 5

10

1 3 4 2
2 -1 3 2
3 -5 2 2
6 —3 8 6

G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I

Title of the Unit: Partial Differentiation Unit No:-2

Multiple Choice Questions
Question . " Expected
uestion Description
No. Q P Marks
RN

Ifu=x%+v? then ?E;:_ is equal to 1

1
a)o b)3 c)-3  d)None of these
Ifu=x¥ thenz—; isequal to 1

2
a)x¥ logx b)o ¢ yx¥t d) None of these
Ifz =log{x®+y3 — x%y—xv?), thenx% + }-‘S—j isequal to 1

3
a)3 b)2 c)0 d) None of these

— Vi — V¥ . . 1

u=-=7 5 isa homogeneous function of degree

4
a)o b)1 c)% d) None of these
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Ifu=cos™ 1 (}) +ta11‘l(l) thenx? u,, + 2xy Uy +y? Uy isequal to 1
5
a)u b)) 2u ¢)o d) None of these
fu = Eog( ) then x—+ Y3 —u isequal to 1
6
a)u b) 2u ¢)1 d) None of these
If uisa functionofxandy, andy is the function of x, then which of the followingis 1
true?
;
du _u  Bu ay du_Bu Gudy  du_Bu dud
a) dax dr By dx b) dx  Bx By dx c) dx dx  dr dx d) None
If u=Fflxy =c, then)% is equalto 1
8 F F r
_Ix _ir Ix
a) 3 b) i c) 3 d) None of these
lfu=f (2), thenx =+ y== | It 1
=f (%) thenx 24 y == isequalto
9
a)Zu b)u )0 d) None of these
. —q fxsty Az Az .
Ifz = sin l(T}-)' then X + Yay isequal to 1
10
a)0  b) tanz c) 2tanz d) None of these
Short Answer Question
Question . L Expected
uestion Description
No. Q P Marks
1 If w=x.log(xy) where x* + v? + 3xy = 1. Find dj 2
2 If u=(x*+y* —I-szrovethatx—+v —|—z——2u. 2
3 |ifu=(1-2xy+y*)* Find 2 2
4 _ 24> o Bu 2
Ifu=(1—2xy+¥~ )= Find E
5 - . Tt 8 u 2
If u=1log (x*+¥?).Prove that, Gndy  Byds
6 Find :f if z= xy? + x%y,x = at?,y = 2at 2
7 State Euler’s theorem for a function 1 of two variables 2
x +y
8 u= ﬁ; is a homogeneous function of degree n=............ 2
9 Flnd Jif x*+ y* =5alxy 2
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10 Ifu=x*+v*+z* wherex= e,y = esint ,z = e cost Findz—? 2
Long Answer Question
Question . . Expected
uestion Description
No. Q P Marks
1 Prove Euler’s theorem for a function u of two variables 5
If u = log(tanx + tany + tanz) then 5
2
prove that, sin2x — 4+ sin2y — 4+ sin2z — = 2.
dax < dy dz
— ol 2 Ei'_z_ rEi'_z 2 . ﬁ'z . az 5
3 If z(x +y) = x> +y* then show that, {—- E'_}‘} =4 Il — an
. dx dx
4 If u = ax+ by,v = bx — ay, then find the value of (), - G - 5
S = sin1 (222 ou Fu 28 _ -sinucosu 5
If u = sin (ﬁ +w) Prove that, x* -|- 2x1 s +y 52~ dcosiu
If 5
z = f(u,v), where u = xcos® — ysinf ,v = xsinf + ycosf, show that
6
0z 07 0z 0z
X—+yV—=u—+v—
ax  Yay “au av
If u=1log (x* +y° —x"y—xy“), 5
7 2 2
5 u a 8
Prove that, x* —+2x1 - +yza—:j =-3
3 Ifz—f[xv)x—e + e’y = e* — e" Prowe that, S
4z 8z 0z 8z
ﬁ‘u ﬁ"lrr x do ) ay’
9 Flnd — ifx* +y* = 5a’xy 5
If u=x*+vy*+z*> wherex =e',y = e sint ,z = e cost Find = 5
10 - " ! dt’
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Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I

Title of the Unit: Applications of Partial Differentiation Unit No:- 3

Multiple Choice Questions

Question . . Expected
uestion Description
No. Q P Marks
alur) dlxy) .
IfJ, = a(:;-: and 1 = a-:z,i: then [u/z isequalto 1
1
a)l  b)—1 ¢)0 d)Noneofthese
7= = 7=
Ifr= a_{ P 5= ! - and = —f , thenthe condition for saddle pointis 1
xZ dx Ay dy2
2
a)rt—s52<0 b)rt —s*>0 ¢)rt—s5=0 d)Noneof these
3 If x =uv,y =- then [ =....... 1
a) — b= 0% d)o
4 Ifx =rcos8 , ¥ = rsinf thenthe Jacobian of the given transformationiis 1
a 2r b o d)
The stationary point of the function f (x, v) = x* + 3x%y — 15x°% — 15y* + 72x are 1
5
a) (0,3)and (6,0) b) (4,0) and (6,0) ¢) (4,0)and (0,3) d) None
The firsttwo terms of Maclaurin’s series expansion of f (x,v) = e*siny js 1
6 e
a) v +xy b) xy += c)2x*y+ xy d)None of these
The second term of Taylor’s series expansion of f {x, ¥) = e*¥ at (1,1) is 1
7 _ _ =
a)e  byellx—1+(y—1)] c)7  d)Noneof these
The minimum value of the function f (x, v) = x® + v — 3xv is 1
8
a)—1 b)l ¢)2  d)Noneofthese
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- a= -
If r= a_{ , 5= —f and = —f , thenthe condition formaximaand minimais 1
x2 dx dy dy2
9
a)rt—s2<0, rt—s2>0 b)rt—s?=0,rt—s><0 c)rt—s>=0 d)None
dluw
The value of ﬁ isequal to 1
10 \
a)l b)d ¢2 d) None of these
Short Answer Question
Question . " Expected
uestion Description
No. Q P Marks
1 If x = rcosf , v = rsinf then Find the value of J*.
2 If x =eYcosv,y = e“sinv Find the value of J.
3 If x=v>+w?,y=w?+u*,z=u®+v" Find the value of .
4 Write Taylor’s series expansion formula for f(x,v) at (a,b).
5 Write Maclaurin’s series expansion formula forflx,v) .
6 Ifx =alu+v), v=>b{u—v) thenFind the value of |.
7 Expand f(x.¥) = e*™¥ by Maclaurin’s theorem
8 Find only stationary points for the function f(x,¥) = x*+y* + 6x + 12
9 Find only stationary points for the function f(x.¥) = x® +3 — 3axy
10 Write the formula for voume of largest rectangular parallelepiped and greatest
rectangular parallelepiped.
Long Answer Question
Question . . Expected
uestion Description
No. Q P Marks
1 fF=xu+v—vy,6 =u*+vy+w H=zu—v+vw, Comput z:if’fi S
; . . dlxy) a- . 5
2 Ifx = acosfcoshy and y = a sinhfsinn, show that G —(cosh2&— cos2n)
_ R ) BlEy]  OUrAT 5
3 If x =rcosf , y =rsind, Verifythat B3ng) " Ble)
4 Expand f(x,v) = sinx siny as far as terms of third degree. 5
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5 Expand f(x,y) = e* siny at (—1,%] as far as terms of third degree. 5
6 Discuss the maximaand minima of function f{x,v) = x3v*(1—x — ) 5
- Find the maximum and minimum value of the function 5
flx,¥) = cosx + cosy +cos(x +v)
8 Find the minimum value of the function f{x,v,z) = x*+ y? + z% whenxyz = a* 5
Find the maximum and minimum distances of the point {3,4,12) from the sphere 5
d i 4+yi+zr=1
10 Find the minimum value of the function f(x,v,2) = x™y"z” whenx +y+z =a 5
G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities
QUESTION BANK
Title of the Subject: Engineering Mathematics-I
Title of the Unit: Reduction Formulae and Curve Tracing Unit No:- 4
Multiple Choice Questions
Question . " Expected
uestion Description
No. Q P Marks
_]Es;m: x.dx =... 1
1
m
a); b 0 ¢)2 d)Noneofthese
Acurve X¥ =€ issymmetricabout 1
2
a) Y-axis b)Y =X c) X-axis d) X=2a
3 The equation of the asymptote tothe curve ¥ = n’1:x=} is 1
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a)x=20 b)x =*+1 c)y=20 dy=x

The curve x = acos®@,y = asin®*8issymmetricabout 1
¢ a) Y-axis b)Y =X c) X-axis d) X=a

The curve 1 = asin3f ,is symmetrical about 1
° a) Initialline  b)Pole ¢)# == d) & =m/2

The equation of the tangents at origin forthe curve v*(a —x) = x¥ is/are 1
° a)x=20 b)y =10 x=0,y=0 dx=a

Find% at@ = 0, for the curve x = a(8 + siné),y = a(l — cosé) 1
7

a)l b) =1 ¢)0 d)co

Find the point of intersections with X-axis forthe curve ¥%{4 —x) = x{(x — 2)? is/are 1
° a) (0,0) b) (0,2) c) (0,4) d)(0,0) and (0,2)

Forthe curve a*x* = y*(2a — y) at the originis 1
’ a) Node point b)singular point c) Cusppoint d)y ==a

The equation of the asymptote tothe curve y={x*— 1) =x is 1
10

a)x=0 b)x = *1 cy=0 d) X=2a

Short Answer Question
Qulslsot.ion Question Description EI)\(/Ipzflzzd

L Find the asymptote to curve a” x= = y~(x~ +a”). 2
2 Find the region of existence to curve x“(2a— y) = y° 2
3 The curve x: + 1_ = a: is symmetric about ............... 2
4 1) Find the asymptote to curve x ¥ = 4a”(2a — x). 2
5 The curve x = acost ,y = asint is symmetric about............ 2
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5 Find the points of intersection of the curve a®x* = y*(2a —y) 2
7 The curve cycloid x = a(8+ siné),y = a(1l+ cosé) is symmetric about ...... 2
8 Find the region of existence to curve y={a+x) = x*(a—x). 2
9 (33 4 2
Evaluate: [z sin® 6 cos™6.d6
o 2
10 Evaluate: [ sin® 2x dx
Long Answer Question
Question . . Expected
uestion Description
No. Q P Marks
1 Trace the curve a*y® = x*(a’® —x*) with full justification 5
. . 5
5 Trace the curve v*(x+ a) = x*(3a— x).
. , 5
3 Trace the cycloid x = a(8+ siné),y = a(l — coséd),
. 5
4 Trace the curve y = ¢ cosh (—)
. ; 5
5 Trace the curve ¥(x° + 4a*) = 8a
. R 5
6 Trace the curve x y* = 4a”(2a — x),
7 Trace the curve y*(a” — x%) = x*(a® + x* 5
s 1 S5
8 Trace the curve x=+ y= = a=
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Evaluate : [, x sin® xcos*x dx 5
9
10 Evaluate: ﬁﬂ dg 5
* 40 (14cos832 7
G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities
QUESTION BANK
Title of the Subject: Engineering Mathematics-I
Title of the Unit: Multiple Integrals Unit No:-5
Multiple Choice Questions
Question . L Expected
uestion Description
No. Q P Marks
A :
dx.dy = ...
1 1 40
s b3 o-1 d3
Areaof the closed region bounded by two Cartesian curvesis given by, 1
2
a) Area=] [ dx dr b)Area=J [ dxdy ) Area=] [ x dx dy d) None of these
The polarform of the integral. J; fD dx.dy is. 1
3 . . o
a) g1y rodr.de b) [3 [ rdr.d8 o fFf; r.dr.d8 d)Noneofthese
5 :
v.dx.dy = ...
4 1 70
a)3  b)5 o7 d) 9
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For fuw fxw flx,v)dx.dy by change of orderofintegration we get, 1
5 a) f: ..rg.wf'[:x;}-‘]dx- dv  b) _J"[:u f;f{:xj yldx.dy <) _J:u f[':-f{:xj ydx.dy
d) Jy Iy Fley)dx.dy
For [, [, f(x,9)dx.dy the change of orderis 1
6 |afy [y feydxdy  b)[5 [ fdedy o fs [, ficy)dx.dy
d) fy [l y)dx.dy
Area of the closed region bounded by two Polar curvesis given by, 1
7
a)Area=) [drdf b)Area=[ [dxdy c)Area=[ [xdrd@ d)Noneofthese
% zFind 1
J‘ j rdrdf =--....
8 o o
m T T
a; by o do
1 ] dx dyv gives 1
9
a) Areaof region b) Perimeter of region c) Volume of aregion d) None of these
The value ofintegral_]";f[; f[: xZdx.dy.dz is 1
10
a)2/3 b)4/3 ¢)3/2 d)1/3
Short Answer Question
Question . . Expected
uestion Description
No. Q P Marks
1 Evaluate _I’DI [J x. dxdy 2
2 . . . 1 0z k . 2
Show the region of integration for [~ [~ f(x,¥).dxd)
3 Change the order of integration J, [ £ (x, ). dxdy 2
4 T pgind g 2
Evaluate [J [ r°.drdf
5 | Bvaluatef] [ [ dxdydz 2
6 Find the limits of inner and outer integral of J J x“¥“dx dy over the first 2
quadrant ofthe circle x"+y" =4
7 LRy . 2
Evaluatef, J, J, xyzdxdydz

Page 13 of 14




8 Shade the region of integration for f: Iy Fx,v).dxdy 2

Change the integration in polar form: 2
9 2 pva —X T 2 5 2

_Ir[:I fu sin [; (a® —x* —}r‘j]dx dy
10 Evaluate : [ [ rsiné dr dé 2

Long Answer Question
uestion . . Expected
Q No Question Description Mparks

1 Evaluate: | | xy dx dy over the area bounded by parabola ¥ = x* & ¥° = —x 5
5 Evaluate | ] {x*— v“)dx dy over the area of the triangle whose vertices are at the 5

points(0,1), (1,1)& (1,2).
3 Evaluate | | 2 dr dé between the circles: v = 2sinf & r = 4sin§. 5
4 Evaluate by changing to polar form ff L5 og(x? + y?) dx dy; (a > 0) 5
5 Change the order of integration : [ [3* f(x, ¥)dx dy 5

Express the following double integral as a single term integral & hence 5
6 evaluate:/_ J':_}. dxdy+ [, f;_z dx dy
7 Change the order of integration: |, J':_T; flx,y)dx dy 5
8 Evaluate I;DEE f: f; +¥ Xty EE g dy dz 5

Evaluate : | J | % over the volume of tetrahedrons bounded by coordinate 5
9
planes & the plane x +y+z =7

10 Evaliate [, [ [ (x+y + 2)dx dy dz >
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