Presidency University, Bengaluru
School of Engineering

Course: MATH A 101 Engineering Mathematics |

inpesanned COMPREHENSIVE EXAMINATION (Closed Book)

2015-2016
Max Marks'60  Max Time: 2 hours Weightage: 30 % 11th Jan' 2016  SETA

Instructions to Candidates

1. Write legibly.

2. Attempt all questions.

3. Assume any missing data suitably and clearly state and justify the same

PART A (10 X 3 = 30 Marks)

2 Y-
rnE " ¥ eyl T
Oxay Xy

du du
], prove thatxa+y5 =1.

x2+y?

2. If u=log[ =

3. Expand xy2 +2x -3y in powers of (x+2) and (y = l) up to second degree terms.

8(u, v, w)

4 If u+ v+ w=x; viw = xy; w = xyz then find :
(x,¥,2)

¥ e
5. Using Cayley-Hamilton theorem find the inverse of 4 :[ } ;

2.6
: R i LR )
: T (Sl s R
6. Find the rank of the matrix S 2% vt
-1 -1 -1 1

2x

7. Evaluate I Inydydx.
&

8. By changing into polar co-ordinates and evaluate H (x* + y?) dydx over the circle x* + y? = a°.



9. Find the angle between the normals to the surface xy322 =4 at the points (— 1, -1, 2) and
(4,1, -1).

10. Prove that the vector F= (Y? - Z2 + 3YZ - 2X)i+ (3xz+2xy) j+(3yx-2xz+2z) k is both solenoidal

and irrational.

PART B (6 x 5 = 30 Marks)

1.0 y= (sin—1 x)2 , then prove that (l—x2 )yn+2 ~2n+1)xy, .1 —n® Y =0.
12. Find the minimum value of x* + y* + Z* subject to the condition i + % + i = ¥

13. Using Gauss-Jordan method solve the system of linear equations

2x+y+2z=10, 3x+2y+3z=18, x+4y+9z=16.

2 3-x
14. Change the order of integration in I I xy dydx and hence evaluate it.

15. Find the area enclosed between the parabola y = x2 and the straight line y = x.

16. State Green’s theorem and evaluate j(xy+ yz}bz+x2dy, where C is the closed curve of

c

the region bounded by y =x and y = x2.
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School of Engineering

Course: MATH A 101 Engineering Mathematics |

;gfnge;t%r COMPREHENSIVE EXAMINATION (Closed Book)
Max Marks:60 Max Time: 2 hours Weightage: 30 % 11th Jan' 2016 SETB

Instructions to Candidates

1. Write legibly.

2. Attempt all questions.

3. Assume any missing data suitably and clearly state and justify the same

PART A (10 X 3 = 30 Marks)

1. Find the nth derivative of e*sin’x .

3 3
= + o o
2.1f u=tan"'| =72 | thenfind x 2+ y X
X+y Ox ady
4
3. Expand upto x .
e” -1

a(u )

4. Ifu=2xy,v=x?>-y? and x =rcos@,y =rsin6, evaluate 368) °

-1 2
5f A= [ 4 !], find 4~' using Cayley-Hamilton Theorem.

6. Let V denote the vector space of all real-valued functions that are integrable over the interval
1
[0, 1]. Consider the transformation 7:7 — R, where T(f)z‘[ f(x)dx for every feV .

0
Show that T is a linear transformation.

7. Evaluate

O e, O

b e
J.J.x +v +z )dxdydz.
00



8. Evaluate -”xy dx dy over the first quadrant of the circle x? +y2 =a’.

b r
9.If F =xi+yj+zk, then evaluate dz'v[—zj.
r

10. Given ¢ = 2_r3y224 , find divgrad ¢ .

PART B (6 X 5 = 30 Marks)

2

1. B y:sin(msin_1 x), prove that (l—xz)yz—xy1+m y=0 and hence by Leibnitz's

theorem deduce that (1 - x2 )Vn+2 - (2n + 1)13;n+1 2+ (mz = ”zlyn ={).

12. The temperature u(x,y,z) at any point in space is u =400 xyzz. Using Lagrange's

2

multiplier method find the highest temperature on the surface of the sphere x~ + y2 + 22 =4

13. Solve the system of linear equations 10x+ y+z =12, 2x+10y+z=13, x+ y+5z=7 by

Gauss-Jordan method.

a  Ja-x
14. Change the order of integration in I I xy dy dx and then evaluate it.

x=0 y:xz/a

15. Find the area enclosed by the curves y? = 4ax and x? = 4ay .

16. State Green’s theorem and hence evaluate Ixzdx-!-pgzdy where C is the curve in the xy
€
plane givenby x=0, y=0,x=a, y=a (a>0).
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| Semester
Dl on COMPREHENSIVE EXAMINATION s, (Open Book)
Max Marks:20  Max Time: 1 hour Weightage: 10 % 11th Jan' 2016  SETA

Instructions to Candidates

1. Write legibly.

2. Attempt all questions.

3. Use of text book permitted

4. Assume any missing data suitably and clearly state and justify the same

2 x 10 = 20 Marks

< T T
1. Find the eigen values and eigen vectors of the matrix |~=1 5 =1l
p el

2. You might have seen dish antenna and bring the shape of the dish antenna in your answer as
per the details given below. It is required to build a parabolic satellite dish, whose shape will be

formed by rotating a parabolic curve y* = ax” about y-axis. If the dish is to have a diameter of 10

o n

feet and a maximum depth of 2 feet, find the value of “a” and the surface area of the dish. (Hint:

n_n

draw the figure as per specifications and identify the radius, value of "a” and express the given

equation in terms of x, find the derivative of x with respect to y and use the maximum depth to find

“a" and then apply integration technique, apply the formula, 2 f X+ l+[%] dy with appropriate

limits.
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| Semester
2015-2016 COMPREHENSIVE EXAMINATION (Open Book)
Max Marks:20 Max Time: 1 hour Weightage: 10 % 11th Jan' 2016 SETB

Instructions to Candidates

1. Write legibly.

2. Attempt all questions.

3. Use of text book permitted

4. Assume any missing data suitably and clearly state and justify the same

2 x 10 = 20 Marks

1
1. Find the eigenvalues and eigenvectors of the matrix 4 =| 0
-1

DD
W N N

2. a) Suppose that we have a fixed number of atoms or molecules of an ideal gas in a container
that has a volume that can change with time, such as a balloon. The ideal gas law is PV = kT
where k is determined by the number of atoms or molecules of the ideal gas. (Let k = 8 N.m/K). If
the temperature is held constant at 320 K, what is the instantaneous rate of change of the

pressure if the volume is 2 m® (5)

b) Resistors of resistances R;, R,, Rs....., R, Ohms can be placed in parallel in a circuit to
~. produce a resistor element with a new resistance R, Ohms. And Rew = (R + R+ . +R, ).
What is the instantaneous rate of change of the resistance in the new resistor element, with
respect to one of the resistances R, while holding the other resistances constant? (5)



ID No.:

Section No.: Signature of Invigilator:

Presidency University, Bengaluru

School of Engineering

I Semester 2015-2016 Quiz Course: MATH A 101 Engineering Mathematics I
( Closed Book)
Max Marks: 20  Max Time: 30 Min Weightage: 10% 17th Dec' 2015 Set A

Instructions to Candidates

1. Write legibly using pen only.

2. Do not overwrite.

3. Answer in the question paper itself, there will be no separate answer book provided.

4. Enter your ID No. and Section No. in the designated place

20 x 1 =20 Marks
1. State true or false: 4" derivative of (2x+1)* is 0

2. Definition of a homogeneous function of two variables

is

3. When we differentiate an expression with respect to one of a number of independent variables, we are

engaged in:
a) Total derivation b) Partial derivation ¢) Finding definite integrals d) Integration
4. The nth derivative of - is
: (ax + b)

: 060
5.1f x=r cos@, y=r sinf ,then — equals

ox
sin# cosé —siné tan &
(a) (b) (c) (d)
¥ 7 ¥ r

G- u(x, y) is a homogeneous function of degree n, then the value of the expression

2 2 2
x? a—g+2xy L +y2 8_124 is
ox Ox Oy oy
(a) n(n+1)u (b) n(n-l)u (c) nu (d) (n~1)u

7. A function U(x,y) satisfies the Laplace equation, then U is said to be function.




8. Lagrange's multiplier method is used to solve (a) Unconstrained optima (b) Constrained optima
9. At a minimum turning point:

a) first derivative = 0 and second derivative is +ve

b) first derivative = -ve and second derivative is +ve

c) first derivative = 0 and second derivative is -ve

d) first derivative = +ve and second derivative is +ve

10. State True or False: If fj (u,v, w, X, y,z) =0, f5 (u,v, w,x,y,z) =0, f3 (u,v, w, x,y,z) =0 are three

o(f1. /2. 13)

) o e
o(x, y,2) ofif2.f3)

6(x, Y, z)

implicit relations and if 2, v, w are implicit functions of x, ¥, z, then

11.If 4" = — 4, Aiscalled as........

12. Define a Linear Transformation
o . 1 2},
13. Characteristic equation of s 15 < ora

14. A system of homogeneous equations always has a solution: True or False?

1S, Cayley Hamilton  theorem states  that -

16. State True or False: Every square real matrix can be written as the sum of symmetric and skew-symmetric
matrices

17. State True or False:

1 0 0
The product of two eigen values of the matrix A={0 3 0] is 3 and third eigen value of A is 1.
0 0 2

18. System of simultaneous linear equation is non-homogenous if the solution vector b is

19. If the matrix A is Hermitian, then the matrix [ 4 is

(a) Hermitian (b) Unitary (c) Orthogonal (d) Skew-Hermitian
20. State True or False: A_1 does not exist if 0 is an eigen value of the matrix A.

For official use (students shall not write beyond this line)

Marks scored out of 20

Name and Signature of Examiner with Date
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Section No.; Signature of Invigilator:

Presidency University, Bengaluru

School of Engineering

I Semester 2015-2016 Quiz Course: MATH A 101 Engineering Mathematics 1
( Closed Book)
Max Marks: 20  Max Time: 30 Min Weightage: 10% 17th Dec' 2015 Set B

e

Instructions to Candidates

1. Write legibly using pen only.

2. Do not overwrite.

3. Answer in the question paper itself, there will be no separate answer book provided.

4. Enter your ID No. and Section No. in the designated place

20 x 1 =20 Marks
&u 7, u
" OxOydz  OzOydx

1. State true or false: For u=u(x, y, z)

3. If y = 3w" — w’x + x’z — Z’ then the partial derivative of y with respect to w is:
a)-w+2xz b)12wW-wx+2xz ¢)3w-wx d) 12w’ -2wx

1
4.1If y= 5 , then y,, equals

(=1)*(n!)a"

) ) PNV ) PN &) ) P

(a) (b)

(ax+b)"" : (ax+b)" (ax+b)" (ax+b) s
2 2
5l u= \/_+\F then x %+y % equals (a) 2u (b) %u (c) 3u (d) %u

6. The asymptote of the curve x? y2 = xy2 + x+ y+1=0 parallel to the x-axis is
(@) y=1 (b) y=0 (©y=-1 d x=y
7. Expansion of cos(x) in Mclaurin’s series up to 3™ degree terms is:......................

8. When rt —s*>0,r <0, the functionis........



x3 xs x?

9. State True or False: The expansion of sin x in powers of x is x — w3—' e ? - 71— o ————
. Olu,v . ?
10. The Jacobian ( ) for the functions u = e* siny and v=x+logsin y is
olx.y)
eI
(a) 1 ()0 {e) — (d) e*sinx cos y
X
S Ee
11. Eigen valuesof |0 2 0| are..........
—~ 09 3

12. When do we say a system of equations inconsistent?

13. Say true or false: Eigen vector of a matrix can be a zero vector
101

14.1f A= A =2
0 3

15. Trace of the matrix is

cosf! -sinf

16. State True or False: [ ] is an orthogonal matrix

sinff  cos#

17. Let u and v are functions of two variables and their Jacobian is zero the u and v are said to be

18. Given that AX= b represents a system of simultaneous linear equations and the determinant of the

matrix A is zero then the given system has number of solution(s).
(S 1
19. The rank of the matrix |0 1 2 |is (@3 (b) 2 (e 1 (d) 0
0 -1 -2
-9 052
T MR Ll is@4  (b)3 > d)1
. n X
e nullity of the matri a8 o is (a) (b) (c) (d)
g% -0 4.0

For official use (students shall not write beyond this line)

Marks scored out of 20

Name and Signature of Examiner with Date
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Presidency University, Bengaluru

School of Engineering

I Semester 2015-2016 Quiz Course: MATH A 101 Engineering Mathematics I
( Closed Book)
Max Marks: 20  Max Time: 30 Min Weightage: 10% 17th Dec' 2015 Set C

Instructions to Candidates

L

Write legibly using pen only.

. Do not overwrite.

2
9
4

Answer in the question paper itself, there will be no separate answer book provided.

. Enter your ID No. and Section No. in the designated place

s

. The nth derivative of sin(ax+b) =

- State true or false: Laplace equation in two dimensions is u,, +u

20 x 1 =20 Marks

. Fill in blanks: nth derivative of 1/(x+1) is..............
. Differentiation refers to the process whereby we:

a) Calculate the intercept of a curve with the vertical axis
b) Calculate the area underneath a curve

c) Calculate the gradient to a curve at any point on the curve

d) Calculate the intercept of a curve with the horizontal axis

w=0

. State true or false: The function « = &/ sin(x/y) is not a homogeneous function.

dy 7 =ly =ix

LIf f(x,y)= ¢ is an implicit function, then E equals (a) =X (b)

aE

Ifu:x+y,v=xy,whatism7

a(x,y)

(d)

Jx



8. At a maximum turning point:
a) first derivative = 0 and second derivative is +ve
b) first derivative = -ve and second derivative is +ve
c) first derivative = 0 and second derivative is -ve
d) first derivative = +ve and second derivative is +ve
2 x3 4

o . : X
9. State true or false: The expansion of log(l + x) inpowersof xis l-x+———4+"— 4 ————_

I R
10. If f(x,y) =1+ x2y2 , then the stationary point of the function f(x,y) is
(a) (0, 0) (b) (1,0) (c) (0,1) (d) (1,1)

11. State Cayley-Hamilton’s theorem

e
12.Rankof | -1 2 —-4lis....
4 e ¢

13. Say true or false: Set of all polynomials of degree 4 is a vector space

14. Relationship between the product of all eigen values and the determinant of the matrix

15. Write a formula for the characteristic polynomial of a 2X2 matrix is

16. State True or False: If 4 is an eigen value of a matrix, then — is an eigen value of the matrix A~

2 00
17.fA= [0 3 0] theninverse of Ais

D9 2
18. State true or false: Any complex square matrix can be expressed as the sum of a Hermitian matrix
and a skew-Hermitian matrix

287233
19. The eigen values of the matrix |0 3 9 | are
0 0 4

20. State true or false: The mapping 7:R — R, T(x)= x> is a linear transformation



Presidency University, Bengaluru
School of Engineering

[ Semester 2015-2016 Test 1 Course: MATH A 101 Engineering Mathematics I
( Closed Book)

Max Marks: 30 Max Time: 50 Min Weightage: 15 % 19 October 2015 Set A

Instructions to Candidates

1. Write legibly

2. Attempt all questions serially, in order of question paper

3. Assume suitable data wherever necessary and justify the same.

Part A (5 X 1 =5 Marks)
1. Find the nth derivative of (a x + b)"
2. Find the derivative of tan(5 — sinx)

3. Choose the correct option: According to Euler’s theorem,

O, 20 _

dxdy Y ay2

(@nu (b)(n—1u @nn—Du (@nh+1u

4. State TRUE or FALSE: z = f(x,y) represents a curve in 2D space

5.If u= f(2x — 3y,3y — 4z,4z — 2x), find u, .

2

2 0°u

x“*—+2
ax? A

Part B (5 X 2 = 10 Marks)

x+y )

d
. Evalu —
6 ate -(7.57

e e o g 0x
7.1f x =rcosf,y = r siné, find = and o

2
8.1f u= f(x + ct) — g(x — ct) then prove thatZTI;=c —

9.Ify = x sinx .find y,

vy o
\/?)’ prove that x = +yay =0

e
10. Ifu = sin (J?+

Part C (3 x 5= 15 Marks)

a3u

11 3f w=eZ find ;
dx dy 0z

12. State and prove extension of Euler’s theorem

13.1f cos‘l(%) = nlog(%) then prove that X’yp2+ (20 + 1) Xyne1 + 0’y =0

Pagelof1l
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I Semester 2015-2016 Test 1 Course: MATH A 101 Engineering Mathematics I
( Closed Book)

Max Marks: 30 Max Time: 50 Min Weightage: 15 % 19 October 2015 Set B

Instructions to Candidates

1. Write legibly

2. Attempt all questions serially, in order of question paper

3. Assume suitable data wherever necessary and justify the same.

Part A (5 X 1 =35 Marks)

1. State TRUE or FALSE: nth derivative of (x+1)"" is0

2. Choose the correct option: Euler’s theorem is applicable only for
(a) Non-homogeneous functions  (b) Homogeneous functions (c) both  (d) neither

3. State Leibnitz’s theorem.

. 2 w,
4.lfu—f(y),ﬁnd otios

5. Find Zand Z if z = »¥
dx ay
Part B (5 X 2 = 10 Marks)

2 2
6. Verify ai;y:;;x forz= \[x+?

1
7.1fu = (1—2xy + y?)7Z prove that x:—z - yg—: =y

8. Find the total derivative of u with respect to t , where u = y” - 4ax and x = at’; y = 2at
2%
i

10. Find the nth derivative of cos x cos2x .

2
9.1f x =7 cosf,y = r sin, find 25+

Part C (3 x 5= 15 Marks)
11. State and prove extension Euler’s theorem

d%u 8%u
=f)

ARSI TR Fu, 0%, %
12.1f = = x* 4+ y* + z° then prove that — + e

13.1f y = e 7' prove that (1 — x2) Y42 — (20 + Dxyyq — % + a®Yy, =0.

Page1lof1l
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I Semester 2015-2016 Test 1 Course: MATH A 101 Engineering Mathematics I
Makeup ( Closed Book)

Max Marks: 30 Max Time: 50 Min ~ Weightage: 15 % 27th Nov' 2015

Instructions to Candidates

1. Write legibly

2. Attempt all questions serially, in order of question paper

3. Assume suitable data wherever necessary and justify the same.

Part A (5 X 1 =5 Marks)
1. Write the Laplace equation.

. Define harmonic function.

2

3. Find the derivative of sec( 5-4x)
4. Find the derivative of cosec( 3-kx)
5

. Find the nth derivative of (ax + b)™

Part B (5 X 2 = 10 Marks)
6. Verify Laplace equation for the function z= - x> +y°

7. Verify Euler’s theorem for the function u = (83 +y?) (log x - log y)

8. Find the nth derivative of 1/(x* - a°)

9%u
Byax'

2
9. Verifyai;y = where u = Xy + y’x

10. Compute for u(x,y) where x=rcos 8;y=rsin @

Part C (3 x 5 =15 Marks)
11. State and Prove Euler’s theorem for homogenous functions.
12. If y = sin(m sin"'x) then prove that (l-xz)y,ﬁz - (2n4+1)Ype1 + (M? + Nd)yn =

_xty+z

13. fu S

then compute x— . y + z-—

Page 1 0of1



Presidency University, Bengaluru
School of Engineering

I Semester 2015-2016 Test 2 Course: MATH A 101 Engineering Mathematics I
( Closed Book)

Max Marks: 30 Max Time: 50 Min Weightage: 15 % 14th Dec' 2015 Set C

Instructions to Candidates
1. Write legibly
2. Assume suitable data wherever necessary and justify the same.

PART A (5 X 1 =5 Marks)

1. Say true or false: (AB)T =47 BT.

2. Define orthogonal matrix.

3. State the condition (using rank) to be satisfied when the non-homogeneous system AX =B has a

unique solution.

4. The trace of a square matrix A is equal to the: (a) Sum of eigen values (b) Spectral radius

(c) Product of eigen values (d) Mean of eigen values

5. In case a function f(x,y) is found to have f, = 0 and f, = 0 at a point and rt — s is found to be

less than zero at that point (Where 7 = fiy,s = f, and t = f,,, ), then the point is

PART B (5 X 2 = 10 Marks)

6. What is the maximum area of a rectangle whose perimeter is 20 cm?

¥ =2, 3.8
7. Find the rank and nullityof |—-1 3 0 -4|.
2 =855 37

8. Write the series of log(1 + x)

9. Find the Jacobian of u = a coshx cosy and v = asinhxsiny

L -2
10. Find the inverse of s



PART C (3 X 5= 15 Marks)
I1. Test the consistency and solve the system of linear equations

X1+ 2x; —3x3 =1,2x; + x, + 4x3 = 2and 3x; + 3x, + 4x3 =1
12. Find the minimum value of the function x* + y* +xy +ax + by .

13. A manufacturer can produce three different products in quantities p,q and r respectively and thereby
derive a profit f(p,q,r) = 2p+8q+24r. Find the value of p,q and r that maximize the profit of production
subject to the constraint p2 o ?.q2 +4r = 4,500,000,000.
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I Semester 2015-2016 Test2  Course: MATH A 101 Engineering Mathematics I
( Closed Book)

Max Marks: 30 Max Time: 50 Min Weightage: 15 % 14th Dec' 2015 Set A

Instructions to Candidates
1. Write legibly
2. Assume suitable data wherever necessary and justify the same.

PART A (5 X 1 =35 Marks)

1. Say true or false: Taylor’s series is used to approximate functions.
2. What are the Eigen values of a diagonal matrix?

3. Define the rank of a matrix.

4, Define unitary matrix.

5. Write down Taylor series expansion for two variables.

PART B (5 X 2 = 10 Marks)

6. Expand tan_] x in powers of (x-1).

4 1 1
7. Find Eigen valuesof 4={1 4 1
i 4

8. If . is an Eigen value of a square matrix A then prove that 1/A is an Eigen value of A™',

-1

oW N

2
9. Find the characteristic polynomial of the matrix 4 =| 1 1
1 2

1 =2
10. Find the inverse of ;



PART C (3 X 5= 15 Marks)
11. Find the extreme value of the function x™y"zP whenx +y +z =a

12. Find the minimum value of the function x* +y” +xy+ax+by.

13. Solve the equations x+y+z=9,2x+5y+7z=52and 2x+ y—z=0 using Gauss
Jordan method.



Presidency University, Bengaluru
School of Engineering

I Semester 2015-2016 Test2  Course: MATH A 101 Engineering Mathematics I
( Closed Book)

Max Marks: 30 Max Time: 50 Min Weightage: 15 % 14th Dec' 2015 Set B

Instructions to Candidates
1. Write legibly
2. Assume suitable data wherever necessary and justify the same.

PART A (5 X 1 =5 Marks)
1. Say true or false: A matrix in invertible if its determinant= 0.

2. When two functions are said to be functionally dependent?

3. Write down the expansion of in powers of x.

=X
4. Define saddle point.

5. Determine p(A) if A is an mxn matrix.

PART B (5 X 2 = 10 Marks)

6. Write the Maclaurin’s series for sinh(x).

7. Fing 204:Y)

a(x,y)

if u=x"+y" andv=xy.

8. Find the Taylor’s series expansion of X3 4x y2 about the point (2, l) up to first degree.

= 1

9. Find 8( ) = i+tan " y.

and v = tan
a(x.y) y) 1-xy

10. Check and comment on the consistency of x; + x; = 1,2x; + 2x, = 2



PART C (3 X 5= 15 Marks)
11. Find the maximum and minimum of x* + y* — 2x? + 4xy — 2y2

x+2y-z=3
3x—y -2z=1
2x-2y+3z=4
x—y+z=I

12. Test for consistency and solve

13. A rectangular box open at the top is to have a volume of 32 cubic feet. Find the dimensions

of the box requiring least material for its construction.



