G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics |

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

Multiple Choice Questions

Quii)t_lon Question Description EI)\(/lp::lizd
The rank of Matrix 1
1 1 2 3]
A=0 1 1
0 1 21 s Ao B)1 € 2 D)3
The sum of the Eigen values of a Matrix is equal to 1
2 A) Sum of diagonal elements B) sum of the principal diagonal elements
C) sum of the non diagonal elements D) 4]
The normal form of matrix 1
3 1 2 3 _
o 3] o HEl B2 )] okl bk o
If the rank of matrix A is 3,then therank of A" is 1
4 A) O B4 C)1 D)3
For given matrix A, i) if all minors of order (r+1) is zero, ii) at least one minor of order | 1
5 ‘r is non zero, then the rank of matrix is ----
A) O B)r C)r+l1 D) None
For the given system of non-homogenous linear simultaneous equations 1
[A] [X] = [D],there exists unique solution if ---------
6 A)p(A) = p(A,D) B) p(4)= p(A,D) < number of unkowns
C )p (4) = p(A,D) = number of unkowns D) None
IfA= B iJ ,then its characteristic equationis — — — 1
7
A)A2+5A—2=0 B)A’— 5A—2=0C)A*+52+2=0 D)A*—42-2=0
IfA3 —6A%*+ 11A— 6 = 0isthe characteristic equation,then Eigen values are H1— —
8 A) 0,1,2 B)0,1,3 C)1,2,3 D)-1,2,3
Cayley- Hamilton theorem states that every square matrix satisfies -------- 1
9 A) Its determinant B) Its simultaneous equation
C)Its own characteristic equation D) None
Characteristic equation of the square matrix A is given by 1
10 A)|[A=AI|=0 B)|Al=0 C) [A—-AIl=0 D) |A|l-|AIl=0
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Short Answer Question

Question ) L. Expected
Question Description
No. Marks
1 Define Rank of Matrix. 2
5 Define Normal form of Matrix. 2
3 Discuss the conditions for consistency for Non homogeneous equations. 2
4 Discuss the conditions for consistency for homogeneous equations 2
5 Define Characteristic equation of Matrix. 2
6 Define Cayley- Hamilton theorem. 2
1 0 2 2
7 Findthe Rank of Matrix A= |2 1 1
2 11
Find the Eigen values of the Matrix 2
1 4
8 A=
3 2
Verify Cayley Hamilton theorem for 2
9 A L2
=,
FindA™" ,using Cayley Hamilton theorem 2
A 1 2
10 =
2 _
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Long Answer Question

Question . L. Expected
Question Description
No. Marks
11 0 5
1 Findinverse by Gauss Jordon Method |0 0 1
2 1 -2
1 2 30 5
2 4 3 2
2 Find Rank of Matrix A=
3 2 1 3
6 8 7 5
1 0 1 1 5
. 01 -3 -1
3 Find normal formof A =
31 0 2
11 -2 0
Discuss the consistency and solve 5
4 X+y+z=6;x—-y+2z=5;3x+y+2=8; 2x -2y + 3z =7.
Discuss the consistency and solve 5
5 X+y+32=6; 2x+ 3y +z=8; 4x + 5y + 7z =20; x + 8z = 10.
Solve 5
6 2x-y+32=0;3x+2y +2z=0; x - 4y + 52 =0.
Solve 5
7 3x-y-z=0;Xx+y+22=0;5x+y+32=0
Find Eigen values & Eigen vectors for the Matrix 5
1 0 4
8 a0 5 4
-4 4 3
Verify Cayley -Hamilton theorem for the Matrix 5
1 2 -2
% |af-1 3 o0
i 0 -2 1
Using Cayley Hamilton theorem find A™ 5
1 2 3
0 Jal2 45
_3 5 6
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G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics |
Title of the Unit: Partial differentiation UnitNo:-2
Multiple Choice Questions
" E ted
Question Question Description xpecte
No. Marks
¥y du 1
[fu=eg'=x then —= ———
fu=e en ix
1
¥y ¥ ¥ ¥y 1 ¥ (1
A fx B i | —— T fx (__ﬂ) D fx (;)
) e yels(-5) ok(-=5) De
Ifu= x¥,th ou _ 1
2 fu= x*,then dx
A) x'logx B) x* Cyx' D)yx"!
If f(x, y) =cis an implicit function then %= ————— . 1
3
fe fe fe f‘;
H-F BT 0 -F D)-F
ook ;TR
4 u = (x’+y’) /(x-y) isahomogeneous function of degree n=......... 1
A) 0 B) 2 c 1 D) 3
S - u u
= = i 7 e f— = — — — — 1
5 Ifu=1log(x?+v>+ xv) then xax+}a}_
A) 0 B) 1 C) 2u D) 2
. du 1
Ifu= x¥,then —= — ——
6 dy
A) x'logx B) x* Cyx' D)yx"!
— Y : ' du  odu 1
Ifu=tan ( e )then by Euler'stheorem x ™ +3 P
¢ 1
A)sin2u E) 3 sin2u (C)tanu D)0
8 Ifu=x" F(j_c ) ashomogenous functionin x &y with degree n then by 1
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Euler's theorem we have

A) My o B) My n—1) ) My
xﬂx }'ﬂ}-‘_ xﬂx ;-a}_‘—nn xﬂx }-a}_‘—nu
D) aLu+ g
xﬂx Y ay U
i dz _ dz 4 dz B d _ 1
. I au=ax oy e, =
A}aera B}a+a C}a a D}ﬂ_l_ﬂz
dy dy dx dy dx dy dx dy
dz 1
Ifz=flx,vlandx =u+v,y =uvthen P
10
dz 0Oz 8z oz dz oz oz oz
A}ﬂ_y+ﬂ_y B}aﬂ't”a—y C}ua'l"i.'-'a D}‘E’Eﬁ'a—y
Short Answer Question
Question Expected
No. Question Description Marks
1 ifu = x.log(xy) where x® + y* + 3xy = 1.Find:—” 2
T
2 Ifx = rcost ,y =rsinf Find(0x/0r)y, (96/0x), 2
3 State Euler’'stheoremfora functionit oftwovariables. 2
z,..2 du du
4 ifu=e™ ¥ findthevalueof x—+y— 2
dx dy
5 . du 2
Ifu=f(r,s,t), r=x-y,s=y-z,t=z-x thenfindthevalue of a—
x
n T L 2
= 4t —
6 If8 t"e , find o
7 =1 TV gu ou 2
lfu=tan™ " ( Ty ) then prove that x 5x T V5, = Sin 2u
. oz 2
8 Ifz= f(x,y),x=u+ v,y =uvthenfindthevalue of u
dz 2
9 _ ~axt+by _ - J—
If z=e™"" f( ax-by) find 3y
ou ou 2
ifu=x'find — , —
10 OX oy
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Long Answer Question

uestion Expected
Q Question Description P
No. Marks
If u = log(tanx + tany + tanz)then 5
1 Au du du
prove that, sin2x— + sin2y — + sin2z — = 2.
fx dy 8=
= x2 2 dz _ dzy3 _ _8=_ 4= 5
2 If z(x+y)=x"+¥" thenshowthat, {B:r a;,-} [1 - a;,J
3 Ifu = lx + my,v = mx — Iy Thenshowthat (a:] (E'_x =L >
- - T P 12 4+m?
Ifu =tan" ! (}?) . Find °
4 Find 2 ﬂzu_'_ 5 lu . 8%u
ind x* — Xy -
dx - ? dxd +y° gy’
_q ., x34y? 5
If u=tan 1( ) prove that
x—y
5
, 2 2 Cu 2 2u (1-4
X ozt xyﬂx ay+ oy ~ 3 =sin u( sin’u)
— — ol - — U __ v gz _ 8L _ ﬁ_ ﬂ_Z 5
6 fZ=flx,y),x=e*+e Vv, y=¢ €, Provethat, — — == x———¥ 3y
. ] % 5 aﬂ
7 Ifu = sin 1(1 < )Provethatx —-I- xy 2t +y —-trmu >
xt+y Bx.By
2 2 2 5
8 Ifz=f(x,y),x=u+v,y=u-v,Provethat 0°Z 0z (02
ouov  Hx’ ayz
9 Ifr' =x’+y’+2° and v=r", prove that v, +v,, +Vv,, =m(m+1) r™* 5
0+i 0-i 2 2V 5
10 Ifv="f(x,y) andx=e""'?,y= e '? ,Showthat oV 8 v 4Xy8
00 of ax oy
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G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics |
Title of the Unit: Applications of Partial ]
. A Unit No:-3
differentiation
Multiple Choice Questions
Question . Lo Expected
Question Description
No. Marks
[F
Ifx=uv,y= — then [ = ——— 1
'E_'J
1 2u 2u u
A)—— EB)— - D0
) R )5 O, D)
Ifx =rcos8,y =rsin@ then Jacobian of the giventransformation is ----- 1
2 A) J=2r B)J=r C)J=1/r D)O
lfu=x"-2y,v=x+y, then J=---- 1
3
A) 2x+2 B)3x+2 C)2x-2 D)2x+1
The necessary condition for maxima, minima of f(x,y) is 1
4 . du du du ”
Ajrt—s5*>0 EB)—=0,—= —=0 D)rt—s?=0
)T s ) dx dv A dx )T s
Forthe functionu = flx,v),under the condition 1
5 rt—s?> 0andr > 0,the function f{x, v)is — — —
A) Maximum B)No max, No minimum C) minimum D) both max & minimum
The functionu = fix, v)is maximumunder the condition 1
6 Art—s2=0 B) rt—52<0 O)rt—s2>0&r<0 D)rt—s2>08&r >0
dix, v o gl . 1
If] = nd | = then] ] = ———
7 a(w,v) a(x,»)
A) 0 B) -1 C)1 D) None
Function u=x" +y” + 6 x +12 has stationary value at the point (x ,y) = ---- 1
8 A) (0,00 B) (03) C) (-33) D) (-3,0)
Ifx=a(u+v),y=b(u-v)thenthelacobianl)=----- 1
9 A) ab B) -2ab C) 0 D)-4ab
Ifx=ucosv, y=usinvthen)=---—-- 1
10 A) u B)jv C) 0 D) uv
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Short Answer Question

Question . Lo Expected
Question Description
No. Marks
. 0l y) 2
Ifx =rcos8 ,v=rsinf , find
5 lfu=x"=2y ,v=Xx+y+z ,w=Xx-2y +3z thenfind the Jacobianof the given 2
transformation.
2
3 u .
Ifx=uwv,y= > then find |
Ifx =eVsecu, v = e"tanu,then find] 2
4
s Ifx=u(1-v),y=uvthenfindJ. 2
6 Discuss the necessary condition for Maxima, minima. 2
. Discuss the sufficient condition for Maxima, minima. 2
g Define Jacobian. 2
9 Define Taylor’'s theorem for function of two variables. 2
Ifx=¢e’ P,y =g° Uthen find] 2
10
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Long Answer Question

Question . L Expected
Question Description
No. Marks
If x=rsinfcos® ,y=rsinfsin®d ,z=rcosd 3
1 a(x, ¥ 2)
th ind —m———
e 5.6,0)
XzX3 X3xy XqX7 . 9(y1,¥2,¥3) 5
If y1 = V2 = Vs = th d ————=
2 fn X1 Y2 Xa ys X3 en fin 8(x1,%2,%3)
3 If x= e“cos®,y= e”sin@ Provethat/]J =1 5
4 If X=vi+w? ,y=w?+u? z=u?+v? Provethat/] =1 >
5 x=ANvw Ly =Auw ’z:*”ﬁ, Provethat/] =1 5
6 Discuss the stationary values of x> y* ( 1- x - y) 5
a? a? 5
7 xy+—+—,a=0
Find Maxima, minima of x ¥y
) Divide 24 into three parts that the continued product of first, square of the | 5
second and cube of the third may be maximum.
A rectangular box open at the top is to have volume of 256 cubic feet. 5
9 Determine the dimensions of the box requiring least material for the
construction of the box. ( Use Lagrange’s method of multipliers
Expand in to Taylor’s theorem for f(x , y) = e cos y in the powers of (x-1) & 5
10

m
D"—E}
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G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics||
Title of the Unit: Reduction formulae & Curve .
. Unit No:-4
Tracing
Multiple Choice Questions
Question . L. Expected
Question Description
No. Marks
The equation of the tangents at the origin for the curve 1
1 y*(a-x) = is
a)x=0 ,b)y=0 ,c)y=0,y=0, d)x=a
What are the point of intersections with X axis for the curve 1
2 xy’ =4a* (2a- x)?
a) (0,0),b)(3,0), c)(-2,0) ,d)(2a,0)
3 For the curve a’ x’=y*(2a-y) at the origin there is ----- 1
a)Node point, b) Singular point, c) Cusp point, d) Nothing
4 The equation of the asymptote to the curve x* y* =a’(y’- x°) is ----. 1
a) X=a ,b)x=xa ,c)y=xa ,d)x=0
5 The equation of the tangent at the origin for the curve y*(x*-1) =x is - 1
a) Y axis ,b)xaxis ,c)y==xx, d)none
'/ Y2 — q'lz i i 1
6 Forthe curve X +y =a , the equation of the tangent at (0,a)is ----- .
a) X=0,b)y=0 ,c)y=x ,d)y=-x
Z Curve x=a cos’6, y=a sin’0 is symmetrical about ------------ } 1
a) Y axis, b) Xaxis ,c)x=a ,d)y=x
ay
8 Find E” at ©=0. For the curve x=a (6+sin ©), y=a (1- cos ©). 1
a)l ,b)-1 ¢) 0 ,d) e
Forthe curve r=acos 20, the equation of the tangents at the pole is ----- . 1
9 T T T
=t =+ = ==t
0 +7 b) 6 13 ,c)0=0 d)6 t3
10 Curve r=a/(1- cos8)is symmetrical about ------------ . 1
a) Initialline ,b)pole ,c)6=n ,d)0=mn/2

Page 10 of 16



Short Answer Question

Question Expected
No. Question Description Marks
7 2
1 Evaluate J“ 5in®8 dg
o
3 2
Evaluate j cos*8 df
2 o
" 2
3 Evaluate j cos®8 do
o
= 2
4 Evaluate _I'E sin®0 cos* @ d@
= 2
5 Evaluate _I'E sin®0 cos® @ do
1.3 | 2
6 Evaluate fu x*\2—xdx
" 2
7 Evaluate j 5in°8 dg
o
5 2
8 Evaluate j 5in®@ cos38 de
o
9 Define Asymptote. 2
10 Define Node point & Cusp point. 2

Page 11 of 16




Long Answer Question

Question Question Description Expected
No. Marks
1 Trace the curve with full justificationy *(a-x) =x". 5
2 Trace the curve with full justification x(x*+y’)=a(x”-y?). 5
3 Trace the curve with full justification y*(x*-1)=x. 5
4 Trace the curve with full justification x=a cos’8, y=asin’6. 5
5 Trace the curve with full justification x=a (©- sin ©), y=a (1+ cos ©). 5
6 Trace the curve with full justification x=t*, y=t (1-t°/3). 5
7 Trace the curve with full justification r=a cos 20. 5
8 Trace the curve with full justificationr=a (1- cos ©). 5
9 Trace the curve with full justification r=a (1+ cos ©). 5
10 Trace the curve with full justification r’=a’ cos 26. 5
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G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad
Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics |

Title of the Unit: Multiple Integral Unit No:-5

Multiple Choice Questions

Question . L. Expected
Question Description
No. Marks
i 2 1
Evaluate_f_fdx dv
1 o 1
A)0, B)1, Q) 2, D)-1
T ZIx 1
J- J- xdxdy= ————
2 0 =x
A) 2/3 B)0 () 1/3 D) 1
2z Wx 1
ydxdy=—— —
s |
A) 1 B) 3/4 C(C)1/4 D) 4/3
%Siﬂ B 1
dr do
« 1]
A) -1 B)1 C)0 D) 1/2
11 1
Evaluate I (x+y)dxdy
5 OO0
A) 1 B2 (O D) 1/3
In double integration, if the elementary strip is drawn parallel to X axis then first | 1
6 integration is performed w.r.t.
A) y B) x C) both D) none of this
1 2% 1
J. _f dx dy
7 For O X The region of integration is

A) circle B)triangle C) square D) parabola
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Areaof the closed region bounded by two Polar curvesisgiven by 1
8
MArea=[[drds B) [[rde C)f[rdrde D) /[ [rdr
To convert Cartesian equation to polarform,we use the substitutions as ---- 1
9 Alx=cosf, y=s5inf B)x=rcosf, y=rsinf C)x=rsinf, y=rcosh
Dyx =sinf ,y = cosf
The surface area of the solid of revolution about x-axisis given by 1
10
A) j}-‘ ds E) Zﬂf}-‘ds Cym j}-‘dx D}Eﬁj}-‘dx
Short Answer Question
Question Expected
No. Question Description Marks
1 Change the order of integration by showingthe region fui _I'I:uf[x,y]dx dy 2
2 1 /12" 2
Evaluate fu _Ir; * ;'r'z dx dy
3 2 & 2
Evaluate fl] fu“ xydxdy
o oy 8 - 2
4 Evaluate fu -ru . dx dy
. . a ez ; , 2
5 Change the order of |ntegrat|on:fD f;f(x, Vidx dy
T 2 2
6 Evaluate j j rcosf drdf
o o
1 -1 -1 2
7 Etﬂaiuatej j j dxdydz
o Jo Jo
1 1 1
. 2
8 Etﬂaiuatej J‘ J‘ e**¥*ady dy dz
o Yo Jo
T 2 EIny 2
9 Etﬂaiuatej j rdrdf
o Vo
;—T cozf 2
10 Evaluate j drdf
o

0
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Long Answer Question

Question . L Expected
Question Description
No. Marks
1 Evaluate _Irfx v dx dy overthe area bounded by x axis, the ordinate at x = 2a, c
x? = 4ay
10y 5
2 Change the order of integration and evaluate fl] J; xydxdy
Evaluate [| r sin 8 dr d 8 over the curver=a (1 —cos @ ) above the initial line. 5
3
Change to Polarand evaluate ff x°dx dy overtheinteriorof the circle x> + y’-2ax=0 |5
4
s Evaluate | | r? dr df betweenthecircles:r = 2sinf & r = 4sin@ 5
Evaluate | | (x* — ¥“)dx dy overthe area of the triangle whose vertices are at the 5
6
points(0,1), (1,1)& (1,2).
a 2Vxa 2 5
7 Change the orderof integration and evaluate fl] fl] x“dx d.'y
, t 5
8 Find by double integration the areaof the loop of the curvex =t ,y =t - 3
Find by double integration the areaincluded between the Cardioids 5
3 r=a(l+cosf )andr=a(1l—cosf)
Findthe surface area of the solid generated by the revolution of the curve 5
10 x=acos’ 8 ,y=asin’f aboutx axis.
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