QUESTION BANK

ENGINEERING MATHEMATICS —lI

2"° SEMISTER (All Branches)

Prepared by Pragyan Priyadarsini(Lecturer math)

MODULE-1

VECTOR ALGEBRA

SHORT ANSWER TYPE QUESTIONS (2MARKS)

1. Show that the points A (2,6,3), B (1,2,7) and C (3,10,-1) are collinear.

2. Find the value of P for which the vectors d= 37+ 2] + 9k and b =1+ Pj + 3k are
perpendicular.

3. Find the area of parallelogram whose adjacent sides are determind by the vectors d={'+ 2j
+3l€and79)=3f+2j+912.

4. Find the area of triangle whose adjacent sides are determind by the vectors a= 37+ 4f and

b=-50+7] .

- —

5. Ifld|l=2,|b| =5and|d x b| = 8 ,find d. b.

6. Iflal=2, B| =7anddxb=237+ 2j + 6k find an angle between d and D.

7. Find the magnitude and direction of 5+ 3j - k.
8. Ifd.b = 0,then find the angle between a and D.
9. What is the projection of vector of the vector d= 37-j -2k on the vector b=0+ 2j - 3k.

10. If vectors d= 2{'+ 3 - 6k and b =af - j +2k are parallel ,then find the value of a.

SHORT ANSWER TYPE QUESTIONS (5MARKS)

11. Show that the vectors i-2j+3k ,-2i+3j-4k and i-3j+5k are coplanar.

12. Find the area of the triangle whose adjacent sides are determined by the vectors a=1
+2j+3k and Bz3i—2j+§.

13. Find the unit vector perpendicular to the vectors i-3j+k and - i+2j-k .

14. 1fd+ b+¢=0,showthatdx b=b xé=¢xad.

15. Find the sine angle between the vectors a’and b where @’= 2i-j+3k and b=1

+3j+2k.



LONG QUESTIONS (10 MARKS)

. b
16. In a triangle ABC, prove by vector method that — = —— = —— .
sin A sin B sin C

17.1f @,b , & are any three vectors, prove that @ x (b + &) + b x (& +d) + & x (d + b).

18. Find the area of triangle formed by the point A(1,2,3), B(-2,1,-4) and C(3,4,-2).

MODULE-2

LIMIT AND CONTINUITY

SHORT ANSWER TYPE QUESTIONS (2MARKS)

x2—2x+1)

1. Evaluate lim( >
x—1 x%—-x
x2—a? ifx+a

2. Forwhatvalue of Kf (x) = { is continuous at x=a.

K , ifx=a
1_1
3. Evaluate lim <"2 4)
x—-1\ x-2
. (tan7
4, EvaIuatellm(an x)
x—0 \tan 5x
Find lim[x].
x—=2
2
. 1-
6. Evaluate lim —=%
x-0 X

x%—

7. Iff(x) =

. 16 , X# 4 is continuous at x=4, what is the value of f(4).

. “n _sinax . . _
8. Find the value of “a” so that f(x)= Tz XFa , f(0)=1, is continuous at x=0.
X _
9. Write the value of lim —— .
x—04*—-1

10. Find lim —=

n-ooco (n+1)!-n!"’

11. Find lim[x] + 10.
x-0

SHORT ANSWER TYPE QUESTIONS (5MARKS)

. t
12. Evaluate lim (x anx ) .
x—0 \1—cosx

x| .
13. Examine the continuity of the function defined by f(x) = {x Jif x#0
0, ifx=0

at x=0.

. X—X COS2X
14. Evaluate lim ————
x—0 sin32x



x| ,x#0
15. If f(x) = { atx=0.
2, x=0
Show that lirr(l) f (x) does not exist .
xX—

18. Evaluate lim

24924, 2
16. Evaluate lim 1+2+—3+n
n—-oo n
,Whenx + 0
17. Show that the function f(x) = { is discontinuous at x=0.
1, whenx =0
(x+9)%—27

x—0

19. Evaluate lim (
x-0 X

cscx— cot x)

20. Examine the continuity of the function f(x) atx=0 by f(x)

{sm3x fx¢0
3, ifx=0

LONG QUESTIONS (10 MARKS)

21. Find the value of “a” if limw =1.
x—-2 a(x-2)

ax?+b, if x<1
22. Iff(x) =1 1, if x=1 iscontinuous at x=1, then find a and b.
2ax —b, if x>1
2x+1,ifx <0
X, if 0<x <1 atx=0.
2x—1, ifx>1

23. Examine the continuity of the functions at f(x) =

24. Evaluate :
a) lim x2{Vx* + a2 — Vx* — a2}.
X—00

b) limw_

x-1  (x-1)
|( x, 0<x< 1
2
25. Discuss the continuity of the function at x=%,f(x) =4 % , x = % .
|
1-xs<x<1
'2

MODULE-3

DERIVATIVES

SHORT ANSWER TYPE QUESTIONS (2MARKS)

1. Differentiate log(sinx) w.r.t tanx.

at x=0.



. . . . od*y dy 3
2. Find order and degree of the differential equatlonm = {2 + (dx) } .
=tan~! (%) find%2 9z
3. Ifz=tan (y)'fmdax and 3y
4. Findy; andys; if y=log(cos x).
5. If u=t? and v=sin t?, then findg—z.
x . af
6. Iff(x, y) =e*¥, then find y.a.
7. Find derivatives of Vx w.r.t x2.
x —x . ,d%y
8. Ify=c;e* + c,e ™, then fmdﬁ.

9. Find the derivative ofsin~1(3x).

10. Determine the slope of the curve y=tan x at x=%.

SHORT ANSWER TYPE QUESTIONS (5MARKS)

dy

—sin~1 23y
11. If y=sin™! x, show that(1 — x )dxz "

12. If y=tan~! x, prove that(1 + x2)y, + 2xy;.
13. IFflx, y) =5 —% 3y ?findf(1,2)and £, (1,2).
14. Find 2 if x¥ = y*.
dx
15. Obtain Z—z when x=a(cosu + usinu)and y = a(sinu + u cos u).
) 2 2 Ju  Ou  Ou 2
16. If u=x"y + y“z + z°x, then prove that— +ay+ 5, = (x+y+2)=

17. Differentiate, tan~?! (

cosx—sin x)
cosx+sinx/’

18. FindZ—z, where (cos x)Y=(sin y)*.

LONG QUESTIONS (10 MARKS)

19. Differentiatesin? {cot 1 1+x}

1-x

2
20. If V=(x? + y? +Z2)2 showthat—+—+a—_o_

dy? = 9z2
21. Differentiate tan™*(sec x + tan x).

22. If y=(sin"! x2)2, show that(1 — x?)y, —xy; — 2 = 0.

_pmsinT1lx _ooandiy dy o
23. Ify=e , then prove that (1 — x )dx2 x—-=m?y.

N



24. If z=sin™1 (ﬂ) show that x2Z + ya—z = tanz.
x+y ox dy

MODULE-4

INTEGRATIONS

SHORT ANSWER TYPE QUESTIONS (2MARKS)

1. Evaluate fol # dx.

e?*+1
eX

2. Evaluate | dx.

3. Evaluate [ e(3**3)dx,

4. Evaluate [ V1 + sin2x dx.
5. Write the value of [ |x|dx, when x<0.
6

Evaluate [ x cos x dx.

dx
-X

7. Evaluate [ —

8. Evaluate f_lllxldx.

9. Evaluate ff[x] dx.
10. Evaluate [ e*.a* dx.

11. Write the value of [ Vx% — a2dx?

SHORT ANSWER TYPE QUESTIONS (5MARKS)

12. Evaluate [tan~!(secx + tanx) dx .

13. Evaluate [ sin* x.cos® x dx .
dx -1 {
14. Prove that f—m =sin"' - +c.

15. Evaluate [ e* (m)

1+cosx

16. Evaluate [log(1+ x?)dx .

T
17. Evaluate [2log tan xdx.



18. Evaluate f_zz([x] + |x]) dx.
19. Find the area bounded by the curve xy = C?, the x-axis and x=2 ,x=3.

20. Find the area under the curve y = Va? — x? between x=0 and x=a.

LONG QUESTIONS (10 MARKS)

21. Find the whole area of circle x% + y? = a?.

b Vsinx d
22. Evaluate f02 Vsin x++cos x x.

n  tanx X
23. Evaluate foz Vtanx+vVcotx

24. Evaluate folxlog(l + x) dx.

2 A x2 2
25. Prove that [ Va? + x%dx = %\/xz +a? +a7log (%) +c.
MODULE-5
DIFFERENTIAL EQUATION
SHORT ANSWER TYPE QUESTIONS (2MARKS)
. . . dx 1-x2
1. Solve the differential equation — + > =0.
dy 1-y
. . ay\* | &y _ dy
2. Whatis the order and degree of the equation (E) + ol 3yx o

3. Solve d—y=log X.
dx

d
4. Solve Z=sec? x.

dx

5. Define Homogeneous differential equation and give an example.

6. Find I.F of 42+8y=5¢ 3%,
dx

SHORT ANSWER TYPE QUESTIONS (5MARKS)

7. Solve the equation : x(1+y?)dx +y(1+x2)dy=0.



10.

11.

12.

13.

14.

15.
16.

Solve (1+x2)dy+(1+y?)dx=0.
ay —
Solve 5, T ytanx = secx.
. EX — —-3x
Solve.4dx + 8y = 5e™°%.
Solve (1+x2)z—z +2xy —x3 = 0.

LONG QUESTIONS (10 MARKS)

Solve z—z + (secx)y = tanx.

d _ ' ‘
'fﬁ + 2y tanx = sinx, and y=0 for x=§, show that maximum value of y is %_

d —-X
Solve =2 = X%,
dx x+y

Solve e* tan ydx + (1 + e*) sec? ydy = 0.

Find the differential equation of the family of curves y = e*(A cos x + B sinx).



