ST.ANNE’S

COLLEGE OF ENGINEERING AND
TECHNOLOGY

(An 1SO 9001:2015 Certified Institution)
Anguchettypalayam, Panruti — 607106.

QUESTION BANK (R-2017)

MAS8151
ENGINEERING MATHEMATICS-1



ST.ANNE’S

COLLEGE OF ENGINEERING AND TECHNOLOGY TV W
(An ISO 9001:2015 Certified Institution) W
Anguchettypalayam, Panruti — 607106. =0t 4

QUESTION BANK
PERIOD: AUG - DEC 2019 BATCH: 2018 — 2022
BRANCH: COMMON YEAR/SEM: 1/01
SUB CODE/NAME: MA8151 ENGINEERING MATHEMATICS - |

UNIT | — DIFFERENTIAL CALCULUS
PART - A

1. Find the domain and range f(x) =3x-2.
2. Sketch the graph of the absolute value function f(x)=|x|

3. Prove that |im|X|:0.
x—0

4. 1f x? +y? =25, then find g—y .
X

5. Find the derivative y = (x3-1)!%.

6. Find the domain and range y = x?2.
: _(x, ifx>0
7. Sketch the graph of function |x| = {—x ifx<0 "

8. Find the lim (2—"3) .

x—3T \x—

9. Prove that lim (M) :
x—0 X
10. Define derivative of a function f(x).

xt-
3

. 1 e )
11. Evaluate lim ( ) , if it exists.
x—1 1

12. Find the derivative of the function f(x) = Y1 + tanx.
1+x,x<-1
13. Sketch the graph of the function {x?,-1<x<1 and use it to determine the value of “a” for which

2—-X,x=>1

lim f(x) exists? (Jan-18)

14. Does the curve y = x* —2x* + 2 have any horizontal tangents? If so where? (Jan-18)

15. State Rolle’s Theorem and verify the Rolle’s theorem for f(X) = x® +5x* —6x on the interval (0, 1).
16. State Mean value theorem

2 f—
X (x 1),x¢—2

17 Find the critical numbers for f'(x) =

18. Define concavity and point of inflection.
19. Define maxima and minima of one variable and write the conditions.

20. Find the tangent line and normal line to the given curve Y = 2xe* o (0, 0).



21. Find the domain of f(®*) = V3 —x-v2+x (Nov 2018)

t4

22. Evaluate ltirr11 (Nov 2018)

t3-1

23. check whether lim 222> exist. (APR 19)
t—1 [x+3|
24. Find the critical points of y = 5x3 — 6x (APR 19)

PART — B
Limits
. sin X
1. Find the value of Im ——
Xx—0 X

2. Find the domain of the functionsa) y = x? ,b) f(x) =vx—2 ,¢) g(x) = !

x2—x
) 1
g im| —
3. Find X0 X2 .

- 1+ cos2x
4. Evaluate X_’% (ﬂ._ 2X)2 .

5x_
5. Find the limit of the function lin(}% , given numbers x = + 0.5, +£0.1,+0.01, + 0.001,
X
+ 0.001 (correct 6 decimal places) (Nov 2018)
Continuity

1. Show that the function f(x) = 1-y/1—x* is continuous on the interval [-1, 1] .

2. Find an equation of the tangent line to the parabola y = x? at the point (1,1) .
3. Find an equation of the tangent line to the hyperbola y = % at the point (3,1) .

4. 1f (x) = v/x , find the equation for f'(x).

5. Determine whether f'(0) exist or not for the given function

. 1
Fx) = {xsm (;) L X+0
0 ,x=0
6. Where is the function f(x) = |x| is differentiable?

Jt2+9-3
t? '

7. Find lim
t—0

I Xx—1
8. Find the value of )!I‘_le x2 _1

9. For what value of the constant “c” is the function “f” continuous on (—0,),



cxX2 +2X,x<2
f(x)z{s
X°—CX,X>2

10. For what value of the constant “b” is the function “f” continuous on (-0, ),

bx? —2x if x<?2

Apr 19
x3—bx if x>2 (Apr 19)

if f(x)={

Differentiability

1. If the function f(x) is differentiable at a, then f(x) is continuous at a .
2. Find an equation of the tangent line to the hyperbola y = % at the point (3,1).
3. Find an equation of the tangent line to the parabola y = x? -8x+9 at the point (3,-6) .

4. Where is the function f(x) = |x| is differentiable?

: .1
lim x°sin = _

5. Showthat |, X

0.

6. Show that the sum of x and x intercepts of any tangent line to the curve v/x +ﬁ= Ve is equal to c.

7. Verify that the function f(x) = 5-12x+3x? satisfies the Rolle’s theorem on the interval [1,3].
8. Find the local maximum and local minimum values of the function g(x)=x+2sinx.
9. Find the absolute maximum and minimum values of the function

flx) =x3—-3x%+1, _71st4.
10. Find the local maximum and local minimum values of the function
f(x) = 2x3 + 3x% — 36x.
Xx+2 x<2
11. Find the values of a and b such that the function f(x) ={ax?* —bx+3, 2<x<3
2x—a+b, x=>3

is continuous everywhere.

1
12. Find the derivative of the function f(x) = NF: using the definition of derivative. 0

x3-8
x—2
ax?—bx+3,2<x<3
2x—a+b, x=>3

, X <2

13. Find the values of a and b such that the function f(x) = (Nov 2018)

14. find the derivative of f(x) = cos ! [w] (Nov 2018)

a+b cosx
15.find y'for cos(xy) =1+ siny (Nov 2018)
16. Find 2 if y = x?e*(x% + 1)* (Apr 19)

Maxima and minima

x2+x+1
xZ—x+1

1. Find the maximum and minimum values of f(x) =

2. Find the local maximum and minimum values of f(x)=\/;—4\/§ using both the first and second

derivative tests. (Jan-18)



3.Findy” if x* +y* =6. (Jan-18)
4. Find the tangent line to the equation x®+y® =6xy at the point (3, 3) and at what point the tangent line
horizontal in the first quadrant. (Jan-18)
5. For the function f(x) = 2 + 2x% —x* find the intervals of increase or decrease , local maximum and
minimum values, concavity and inflection points (Nov 2018)

6. For the function f(x) = 2x3 + 3x% — 36x find the intervals of increase or decrease, local maximum and

minimum values. (Apr 19)
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12.

13.

14.

15.

16.

17.

18.

19.
20.

UNIT Il - FUNCTIONS OF SEVERAL VARIABLE
PART - A

Ifu=2+2+Z then find the value of x 22 + y 22 + 7 2 =
z x y ox ady 0z
If xY + y* = 1,then find %=

Ifu=x2+y?and x = at?, y = 2at, find %.

If x = rcosé, y = rsin@, then find ggxg
-nd a(u,v)

a(x y)'

Ifu==—,v
du du
Ifu=sin ( ]than then prove that x—+ Yoy = 0

If u =242 then find the value ofxa—u+ya—u+z ™ _ o
z x ox ady 0z

(%, y)
o(u,v)

If u=x+y and y = uv, find the Jacobian

. Write down Taylor’s formula.
10.

11.

Find dy/dx when x2+y? = xy.
Are u = x + y and v = x — y functionally independent? Justify the claim.

If x = rcosf,y = rsin8, then find Z—r (Jan-18)
X
If x= uv,y ==, find a(”; (Jan-18)
Find a—uand—lf u=y”
OX oy
ou ou au
If u=(x- z)(z—X), prove that— + — =0.
X=y)y-2)(z-x),p p ay+az
ou ou au
If u=(x + Z)" +(z—x)*show that —+—+-—=0
x=y)'+(y-2)" +(z-%" 8x6y+az

Find d—uifu: 5Wherex:e‘,yzlogt
dt y

Find % if u=sin(x*+y?), where3x*+y* =4
X
If x = u? — v, y = 2uv evaluate the Jacobian of x, y with respect to u, v (April9)

If x>+ y* =1, then find @
dx



21. Find % if x¥ 4+ y* =c, where c isaconstant (Nov18)
22. State the properties of jacobians (Nov18)

23. Find % intrems of t, if x3 + y3 = u where x = at?,y = 2at (Aprl9)

PART — B
Implicit functions
Py

3
(X -
L 1fu=sin Y| 2" | thenprove that x 2 + y2 = 2tanu.

2. 1fg= W(u,v) whereu = x* — y? and v = 2xy,

Py Py _ gz [P0, ¥
show that ax2+ay2_4(x +y )[au2+ avZ]

ou  du ou
3.Ifu=f(x—y,y—22z—x)then show that wta T ws 0.

4.1f @ = @(u,v) whereu = e*cosy,v = e*siny

%9 %9 _ . o 2 [0%0 | 820
Show that —= + P (u* +v*) [_auz + —avz].
3 3
X7+
5.Ifu=tan ‘l[ y ] then prove that P ya—” = sin2u.

a2 -1Y 241X , 2 0%u 9*u
6. If u = x“tan Y tan y,then find the value of x ozt 2xy oxdy y ay?"

using Euler’s theorem.

7. If z = f(x,y),where x= e*cosv and y = e*sinv then show that xg—f]+y Z—i=e2" Z—;

8. 1f u= (x2 +yi+ zz)fmthen find the value of u,, +u,, +u,,. (Jan-18)

9. Ifu = f(yx—‘y"x;") find x25" + yZZ—'y‘ +22 2. (Nov-18)
10u 10du 1 du

10. Ifu = f(2x — 3y,3y — 42,4z — 2x) then find 7o T 35y +23, (Aprl9)

Maxima and minima

11. Find the Maximum and Minimum of f(x,y) = x? — xy + y? — 2x + y.

12. Find the Maximum and Minimum of f(x,y) = x3 4+ y3 — 3x — 12y + 20.

13. Find the Maximum and Minimum of f(x,y) = x* + y* — 2x? + 4xy — 2y?. (Nov-18)
14. Examine f(x,y) = x3 — 15y2? — 15x2 + 3xy? + 72x for extreme values. (Aprl9)

Jacobian
15 If y, =25 gy, =B84 3 1% thoy find 2017273)
[y P Y2 X Y3 3 f 3(x1,x223)
16. Ifx+y+z=uy+ z = uv, z = uvw, prove that :((5':';)) = uv.

17. Find the maximum and minimum values of f(x,y) =3x* —y® +x°. (Jan-18)

Lagrange’s multiplier method

18. A rectangular box open at the top is to have a volume of 32cc. Find the dimensions of the box requiring,

the least material for the construction.



19. The temperature at any point (x,y, z) in space is T = 400xyz?2. Find the highest temperature on
the surface of the unit sphere x2 + y? + z%2 = 1.
20. Find the shortest and the longest distances from the point (1,2,-1) to the spher x2 + y?2 + z? = 24. (Aprl9)

21. Find the dimensions of the rectangular box without a top of maximum capacity, whose surface
area is 108 sq. cm. (Jan-18)
22. Find the volume of the greatest rectangular parallelepiped that can be Inscribed in the ellipsoid

x2

2 2
—+ z—z + i—z =1, using Lagrange’s method.

23. Find the shortest distances from the point (1, 2, 0) to the cone x2 + y? = z2. (Nov-18)

Tavylor’s series method

24. Expand f(x,y) = e*cosy at (0,2) upto 3"term using Taylor’s series.
2

25. Obtain the Taylor’s series expansion of x® + y* +xy? in terms of power of (x-1) and (y-2) upto third degree

terms. (Jan-18)
26. Find the taylor’s series of function f(x) =./1+4+x+y? inpowers (x —1)andy upto second degree
terms. (Nov-18)

27. Expand Taylor’s series expansion of x2y?2 + 2x2y + 3xy? in terms of power of (x + 2) and (y — 1) upto
third degree terms.  (Aprl9)
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10.
11.

12.

13.

14.

15.

16.

17.

18.

UNIT 1T - INTEGRAL CALCULUS

PART - A
Find the derivative of g(x) = [ V1 + 2 dt.
Find the derivative of g(x) = [ (£3 + 1)dt.

Evaluate f_zl(x3 — 2x)dx using Fundamental theorem of calculus.

Evaluate ff(s — 2t + 3t?)dt using Fundamental theorem of calculus.

3
Evaluate [ e* x%dx.
Evaluate [ e“*S*sinxdx.
Evaluate [ xsinxdx.

Evaluate [ te‘dt.

4

Write down reduction formula of [2 sin™ x dx.

Evaluate the improper integral f0°° i dx.
Evaluate [ cos? x dx.

Evaluate [ —— \/_2 dx.
a“—x

%4 27 3
What is wrong with the equation I_de = {—} ==?

a9X a
Evaluate j dx and determine whether it is convergent or divergent.

4
Use the properties of integrals to evaluate I(4 +3x%)dx.

Write the substitution rule and solve I

X dx
V1-4x°
%
Determine whether Isecxdx converges or diverges.

Define improper integral for discontinuous integrands.

COLLEGE OF ENGINEERING AND TECHNOLOGY TUV W
- ifi ituti ‘ SUD ’
1S0 9001 //

BATCH: 2018 — 2022
YEAR/SEM: 1/01

(Jan-18)

(Jan-18)



19. Determine whether the integral I izdx Is convergent or divergent.
X
1

1
XA/X+9

20. Evaluate _[ dx.

21. State the fundamental theorem of calculus. (Nov18)

22. If fis continuous and f:f(x)dx =10, find foz f(2x)dx (Nov18)

1
1+tanx

23. Evaluate [ dx. limits Oto > (Aprl9)

X

24. Evaluate f3°°d—3 and determione whether it is convergent or divergent. (Aprl9)
(x—2)2

PART — B
Definite integrals

25. Evaluate f: (x? — 2x)dx by using Riemann sum by taking right end points as the sample points.
2_.2
26. Prove that f: xdx = bTa by using Riemann sum by taking right end points as the sample points.
Indefinite integrals

tan x

27. Evaluate I ——dx. (Jan-18)
SeC X + COS X
z sinx cosx
2
28. Evaluate | — 3o 9% (Apr19)
7l2
29.Evaluate J‘cos5 Xdx. (Jan-18)
0

2 1

30. Evaluate theintegrals 1) [ x*cos ( x* +2)dx 2) [] mdx

31. Evaluate foz xtan?xdx (Aprl9)

Substitution methods

32.Find [ sin™ x dx using reduction formula and evaluate 2 sin™ x dx. (Nov18)

33. Evaluate j e® cosbxdx. using integration by parts. (Jan-18)

34. Evaluate [ e"**sinbx dx (a > 0) using integration by parts.  (Apr19)

35. Evaluate [(log x)? dx using integration by parts
36. Evaluate [ e*sinxdx.

37. Evaluate [ tan™! x dx.Also find fol tan~! x dx

1+x+x2)
1+x2

38. Evaluate | eta“_1x(

2
39. Evaluate [ %dx using integration by parts. (Nov18)



40. Evaluate [ tan~! xdx. Also find fol tan! x dx.

Improper integrals

. : Tl
41. For what values of ‘p’ is the integral I—pdx convergent? (Nov18)
X
1

logx
X

>—dx is convergent or divergent.

42. Determine whether the integral j
1

Partial fraction method

43. Evaluate fﬁ X.

4_5.2
44. Evaluate [ =22 gy

x3—x2-x+1

xZ+x+1 H H P
45. Evaluate fmdx ,by using partial fraction.

Integral of the form

X +x +1dx

46. Evaluate j (3x-2)

2
1

3

47. Evaluate f > dx (Nov18)
2 5,/9x2 -1
3 x>/ 9x

X
48. Evaluate | ————=dx. (Jan-18)
I VX2 +x+1
49. Evaluate [ J%dx (Apr19)
Xe—ax
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UNIT IV-MULTIPLE INTEGRAL
PART - A

1.Sketch the region of integration of the of the integral f01 f; f(x,y)dydx and change
the order of integration.
v

2. Sketch the region of integration of the of the integral [ [ ye ~ /x dxdy and change

the order of integration.

3. Evaluate integral fol ff x(x +y) dydx.

4. Evaluate integral [2 fosmgr dedr.

5. Evaluate integral fon foar dédr.

3dxdy
fl xy "

6. Evaluate integral flz

7. Evaluate the triple integral fol foz f: e**V*2dzdxdy.

8. Evaluate the triple integral f(;t J2 f01 r?sinfdrdOde.
9. Change the order of integration in fol fxzz_x f(x,y)dydx.

10. Evaluate the triple integral fol foy f: " dzdxdy.

oYy -y
11. Find the value of ”(e—jdxdy (Jan-18)
y
00

12. Find the limits of the integration in the double integral ﬂ f (x,y)dxdy where R is in the first quadrant and
R
bounded by x=1, y=0, y?=4x. (Jan-18)
32
13. Evaluate ”ex*ydydx
00
14. Find the area bounded by the lines x= 0, y =1 and y = x using double integration.

1x
15. Sketch the region of integration in j j dxdy
00



16. Transform into polar co-ordinates the integral I .[ f(x, y)dxdy.
0y

17. Transform into polar co-ordinates the integral I j f (x, y)dydx
00
18. Write down the double integral to find area between the circles r =2sin #and r =4sin

ab
19. Evaluate [ [ (x+y)dxdy
00

4 x?
20. Evaluate .[ _[ e’ dydx
00

fllog8 f()logyeX+y dx dy (NOV18)

21. Evaluate

22. Change the order of integration in fol ) yyz f(x,y)dxdy (Novl8)
arb 1
23. Evaluate |, [, po” dxdy (Aprl9)

24. Find the limits of integraton [f f(x,y) dxdy boundedby x =0,y =0,x +y =2 (Aprl9)

PART - B

Double Integrals

1. Evaluate ” xydxdy over the region in the positive quadrant bounded by §+%:1 (Aprl9)

2. Evaluate j je*(xz”z) dxdy using polar coordinates
00

Change of Order of Integration

3. Evaluate integral fol fyz_y xy dxdy by changing the order of integration.

a 2Jax
4. Evaluate integralf Ixzdydx by changing the order of integration. (Jan-18)
0 0

5. Evaluate integral f0°° fxoo % dydx by changing the order of integration (Aprl9)
11 X
6. By changing the order of integration, evaluate ”ﬁdxdy
X“+y
0y
12—x

7. Change the order of integration in the integral I I xy dx dy
0 x?

Area as Double Integral
8. Find the area which is inside the circle r =asin @ but lying outside the cardioids r =a(1—cos9)

9. Find by double integral, the area enclosed by the curves y* =4axand x* = 4ay

2 2
10. Find the area of the Ellipse = + 2 = 1
a b



11. Find the area which is inside the circle r =asin @ but lying outside the cardioids r =a(1—cos9)

12. Find by double integral, the area enclosed by the curves y=x and y=x? (Jan-18)
13. Evaluate [[ xy(x + y)dxdy over area between y=x and y=x>  (Nov18)

14. Find the area bounded by the parabolas y> = 4 —x and y? = x  (Nov18)

Triple Integration

15. Evaluate [[[ x’yz dxdy dz taken over the tetrahedron bounded by the planes x=0,y=0,z=0 and §+ % +§ =1

16. Evaluate ”I dxdydz where V is the region bounded by x=0,y=0,z=0,x+y+z=1.
\

(X+y+z+1)°

17. Evaluate ”_[ xyzdxdydz over the first octant of x?+y?+z°=a? (Jan-18)

log2 x x+logy

18.Evaluate j '[ '[ e dz dy dx
00

0

19. Evaluate ”j xyzdxdydz through the positive spherical octant for which x? + y2 + z2 < a? (Aprl9)
Change of Variables

20. Evaluate by changing into polar coordinates the integral f I 5 dxdy (Jan-18)
0y

X
x> +y?

a

a?—x?
21. Transform the integral into polar coordinates and hence evaluate '[ J‘ X2+ y? dydx
0

0
22. Evaluate f0°° f0°° e~(x*+y%) dxdy by changing to polar co-ordinates and hence

find the value of f0°° e " dx.

aa 2
23. Express I I X—adxdy in polar coordinates and then evaluate it (Nov18)
0y (X2 + y2 )5
N . . ttx
24. Evaluate by changing into polar coordinates the integral | | ————=dxdy (Aprl9)
iy

Volume

25. Using triple integration, find the volume of the sphere x*+y*+2z*=a’
26. Find the volume of the tetrahedron bounded by the plane x + y +z =1 and the coordinate plane.

27. Evaluate [[f dxdydz where V is the finite region of space bounded by the planes x = 0,y =0,z =0
and 2x+ 3y + 4z = 12.(tetrahedron) (Nov18)
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UNIT V — ORDINARY DIFFERENTIAL EQUATIONS
PART - A

Solve (D?+5D +6)y =0.

Solve (D? + 4D + 6)y = 0.

Find the Particular integral of (D? — 4)y = e~**,
Find the Particular integral of (D3 + 4D)y = sin2x.
Solve (D% + 1)y = 0.

Solve (D?+ 6D +9)y =0.

Find the particular integral of (D? + 4)y = cos2x.
Find the particular integral of (D? — 4)y = e™**,

© oo N o a k~ w Dd P

Reduce (x2D? — 3xD + 3)y = x into a differential equation with constant coefficient.

=
o

. Reduce (x2D? + xD + 1)y = 0 into a differential equation with constant coefficient.

=
=

. Reduce ((2x + 3)2D% — (2x + 3)D — 12))y = 6x into a differential equation with constant
coefficient.

12. Find the particular integral of y”" — 6y’ + 9y = 2e3*.

13.Find the particular integral of (D —1)*y = e*sin x (Jan-18)

14.Convert x?y” —2xy’+ 2y = 0into a linear differential equation with constant coefficients.(Jan-18)

15. Solve (D°+6D+9)y=0

16.Find the particular integral of (D2 -2D +1) y = cosh x

2
17.Solve x? M+4xﬂ+2y =0
dx? dx

18. Transform the differential equation (XZD2 +4xD + 2) y=X +; into a differential equation with constant

coefficient.

19. Transform the equation (2x—1)*y”—4(2x-1)y’+8y =8x into the linear equation with
constant coefficients.
20.Find the differential equation of x(t) given ((jj_)tl + X = Ccost, %+ y=e"

21.Solve (D3 + 1)y = 0. (Nov18)

22. Transform the equation xy” 4+ y' + 1 = 0 into the linear equation with constant coefficients (Nov18)



23. Find P.l of (D — a)?y = e*sinx (Aprl9)
24.Solve  x2y"xy'+y =0 (Aprl9)
PART - B

Homogeneous equations

~N OO o1 B W N P

8.

. Solve the differential equation (D2 + 3D + 2)y = e™3*,

. Solve the differential equation (D? — 4D + 4)y = e?* + cos2x.
. Solve the differential equation (D? — 3D + 2)y = sin3x.

. Solve the differential equation (D? — 5D + 6)y = x? + 3.

. Solve the differential equation (D2 + 5D + 4)y = e *sin2x.

. Solve the differential equation (D2 + 2D + 1)y = e *x?2.

. Solve the differential equation (D? + 4)y = xsinx.

Solve the differential equation (D? + 4D + 5)y = e* + x? + cos2x + 1. (Nov18)

Euler’s and Legendre’s equations

9.

Solve (x2D? + 4xD + 2)y = logx.

10. Solve ((x + 1)2D? + (x + 1)D + 1)y = 4 cos[log(x + 1)]. (Jan-18)

2
11. Solve (L+ x)? % ++ x)% 4y = 2sin(log( 1+ X))
X X

12. Solve (x*D? —2xD—4)y = x* + 2log x

2
13. Solve (x2D? —xD + 1)y = [2Z] (Nov18)

14. Solve (2+x)?

X

d?y
dx?

(2+x)%+ y=3x+4 (Aprl9)
X

Variation of parameter

15. Solve (D? + 1)y = cosecx.
16. Solve (D? + a?)y = tanax. (Aprl9)
17. Solve (D? + 4)y = sec2x.

18. Solve the equation (D? +1)y = xsin x by the method of variation of parameters.

2
19. Solve x? dy —xﬂ+4y: x? sin(log x)

dx? dx

y"' —4y' +4y = (x+ 1)e?* (Novl8)

20. Solve

Simultaneous equations

21. Solve the simultaneous equations Dx+y=sin2t and —x+Dy=cos2t. (Jan-18)

22. Solve %+4x+3y =t;

23. Solve %+5x—2y:t;

dy
dt

dy
dt

+2x+5y=¢*

+2X+y=0



24. Solve the simultaneous equation %— y=t and 3—¥+ x =t?given x(0) =y(0)=2

dx dy _ d_x _ d_y .
25. Solve — =t 2y = cos2t, " 2x + = sin2t (Nov18)

dx dy . d_x o
26. Solve —t T 3x = sint, — Ty —x=cost (Aprl9)
27. Solve (D? + 2D + 1)y = e*sin2x by using the method of undetermined coefficients. (Apri9)
28. Solve (D? — 2D)y = 5 e*cosx by using the method of undetermined coefficients (Nov18)



