Uka Tarsadia University (Diwaliba Polytechnic)
Diploma in Chemical Engineering
Assignment (Mathematics - II)

Section -1

Unit 1- Functions and Limits

1 marks questions

(1)If a function fis defined as f: Z—Z, f(x) =x? — 3, then find the range of the function.
(2) If a function fis defined as f: Z—Z, f(x) =x2 + 3 then find the range of the function.
(3) If a function fis defined as f: Z—Z, f(x) = 2x?, then find the range of the function.

(4) If a function fis defined as f: Z—Z, f(x)= 2x2 + 1 then Find the range of the function.
(5) If a function f is defined as f: Z—Z, f(x) = 3x? — 5 then find the range of the function.
(6) If a function fis defined as f: Z—Z, f(x) =x2 + 4, then find the range of the function
(7)If a function fis defined as f: Z—Z, f(x) =x? — 2, then find the range of the function.
(8)If a function fis defined as f: Z—Z, f(x) =x? + 2, then find the range of the function.
(9) If a function fis defined as f: Z—Z, f(x) =3x?2, then find the range of the function.
(10)If a function f is defined as f: Z—Z, f(x) =2x2 — 1, then find the range of the function.
(11)If a function fis defined as f: R—R, f(x) =2x + 6, then find the range of the function.
(12)If a function f is defined as f: Z—>Z, f(x) =3x% + 5, then find the range of the function.

24—
Evaluate: (1) liqul% (2) limy,, 2t ox (3) lim,_4 2+:i+§
) 3x2-12x+9 6x+5 5x2-30x+25
(4) llqulﬁ (5) 11mx_,12 2_5x43" (6) lim My 1 2x2_5x4+3
x x3+27 4x3+108
(7) lim,, —— 2 (8) limy,_3 ————. (9) lim,,_5 xt+sxre”
x -5x+6 x2+x+2 2x2+2x+4
(10) llquzm(ll) llmx—>1 (12) limy,
. (x=1)(x+2 ) 4x+3
(13) lim,, E2E2) (1) lim, _,, 2 ¥T42x3

(i)If a function f is defined by f: R - R, f(x) = 3x + 6, find f 1.
)i (If a function f is defined by f:R - R, f(x) = 2x + 10, find f 1.
(iii) If a function f is defined as f : Z—Z, f(x) = 4x* + 8, find the range of the function. find

.
(iv) If a function f is defined by f: R — R, f(x) = 4x + 2, find f 1.

()If f(x) = 2x - 3 and g(x) =x? — x + 7, then find the values of fog (1).
(i) )If f(x) = 2x + 1and g(x) =x?* — 2, then find the values of fog and gof.

If f(x) = 2x and g(x) =x* — 3x + 1, then find the values of fog (4).

4 marks questions

(D) If F(x) = e¥, prove that oAf (x) = e* (i) f(x +) = () - FOID) f(x = y) =12
(if) If £(x) = log, prove that (a) f(x) + f(¥) = f(xy) (B)F ) —f) = f (%)
(iii) ) If £(x) = e?*, prove that f(x) = e* (i) f(x+y) = f() fOI() f(x = y) =




f(x)
fo)’

Evaluate: (i) lim [Vn2 +n+1-n] (i) lim [VrZ +n+1—Vn2 +1]
n-oo n—>0oo
3_ga2 _
(i) lim v [[x +p =Vx]. () lim, x2—6r* 4116

x3-8
3 2
. x°+6x“+11x+6 . .

v)lim,_,_,——————— vi) lim [Vx2 4+ 2x —Vx2 —3
(V) limye,_, ———— ( )x%o[\/ V |
(Vii) lim 2x3+12x%+422x+12 (Viii) lim x*-8x2%+16

x—>=2 15x2+30x X202 33 3x244 "
(ix) lim 3x*-24x%+48 (X) lim 2x%2—16x+14

X223 _3x244 X1 gy2_gx—1 "

If f(x)= %,then prove that f(x) - f G) =1

1—

(MIf f(x) =, prove that(i) f(x) + f(i) = 0. (i) fG) - f (%) = 2f(x).
(i) f(x) - f(=x) = 1.

BIf () =1, provethat () f() — £ (3) = 2f (). (D) fO)-f(=») =1.

Unit 2 Differentiation

1 marks questions

Differentiate the following with respect to x:

Dy=e* (IDy=x?>+e* (IlI) y=sinx+ cosx (IV) y = (logx) — 3

(V) y=cosx—6 (V) y=logx
Vi) y=x3-1 VI (y = x?
(IX) (y=x3 X) y = 2x*
Find £
dx
()y =2logx
(i) y=logx
(iii)y y=x—4
(iv) y =tanx
V)y=e*
(vi) y=x2-3

(vi) y=x*+1
(viii) y =sinx (ix) y = cosx

Inx

o N x nx
x)y=e*sinx (xi)y=e*cosx (xu)x (xiii) P




i)Find 22 if y=x*
dx? y
. _ . d%y
(i) ) If y = x + 1thenfind ez

Jii (Find Xif y = x2

5 marks questions

Find Z—z if x=at?and y = 2at

— 79,3%x -2x d’y dy _
If y=2e°* + 3e™“*, then prove that 2 2 6y = 0.

Using the definition of derivation find the derivative of (i) x3 (ii) x?

()If y=logsin x? then obtain Z—z.
(ii) Find Z—z where y = logsin x + log cos x.
(iii) If y =logcosx —logsinx +1 then find Z—z.

(iv) Obtain 3—2: for,y = x3 sin(logx).

Differentiate the given terms with respect to x:

(iii) y = log(logx) (iv) y= (x + i)( o )

x+3/ \x2+3x+2

5
x3-3

(i) y =e*.3%.x3 (ii)

(v) y = cos(sinx) (vi) y =sinx —cosx —logx (vi))y = (3x — 4)°

ey = (1+3) (F5w)

(i)If the equation of motion of a particle is :s = t3 — 6t% + 9t + 6, find its velocity
(ii) If the equation of motion of a particle is : s = 2t3 + 6t? — 4t + 10, find its velocity

)iii (If the equation of motion of a particleis: s = t3 + 2t? — 3t — 2, find its velocity

(iv) If the equation of motion of a particle is: s = 2t3 + 4t%? — 8t — 3, find its velocity

10

The equation of motion of a particle is s= t3 — 5t + 3t + 1, Find the time when the

particle change its direction.

Unit 3 Integration

1 marks questions

Find) 2l4l) (1) [x%2dx (2) [3x3dx (3) [ 2x%dx ) (4) [(x3dx) ( 4) [x%dx

(5) [(1 + 2x)dx

(D f1dx=? (@) fe*dx=? ) [(1-20dx=? (4)[1dx=? (5)[(sinx—1)dx=?
(6) [(e*+ 1)dx =? (7) [cosxdx =? (8) [sinxdx =? (9) [ x*dx (10) [ x3dx




(11) [ xdx (12) [ 2dx =? (13) [ 3e*dx =? (14) f%dx =? (15) [ sinx dx =?

3 Integrate the given function with respect to x, (1) (sinx + cosx) (2) 3x% + 4x
(3) (sinx — cosx) (4)(cosx — 1) (5) [(e* + 2) dx (6) [(x? + 2x) dx
4 Evaluate) 1) ( [J(x®) dx (2): [ dx () [J2xH dx (4[] (x?) dx (5)f;(x*) dx
5 marks questions
5 Find the value of (1) [xe*dx (2) [3xe*dx (3) (f01(4x3 +3x%2 +2x+ 1) dx
4) [ (4x3 — i + sinx — ex) dx (5) [ (5x2 — i + sinx + Ze") dx
(6) J, (4x® + 3x% + 2x + D dx (7) [ (P dx (8) f; (322 + 2x — 1) dx
0 cos?x 0
(9) fol(x3 +x%+x+1)dx (10) [ (x3 —§+ cosx — ex) dx
(11) (3x2 — % + 2sinx + ex) dx (12) [(5x3 + 4x? + 3x + 1)dx (13) [ xcosx dx
(14) [ (3x2 + % —sinx — ex) dx (15) [ (4t2:;2x)
6 Integrate the following with respect to x: (1)3x2+5x —7 (2)3x%2+5x—7
1\? x%+5x+6 1\? x%+4x+4 x%+7x+6 12
C) (\/; + \/_E) (4) x2+2x ©) (\/}_ \/_E) (6) x2+2x (6) x2+x ™) (2\/; + ﬁ)
x%+8x+7
(8) x2+7x
2
7 Evaluate 1) f(\/} +\/i§) dx (2) [V1+sin2xdx (3) [(x —3)?dx (4) [V1 —sin2x dx
(5)f(2x —3)?dx
8 Evaluate (1) [(Bx—7)°dx (2) [(2x —7)%dx
1—cos2x 1+cos2x
(3) f (1+COS Zx) dx (4) f (1—COS Zx) dx
9 . 12 .
Evaluate (i) [ (\/E + —) dx (ii) [ cos(5x + 4) dx
Vx
10 Evaluate (i) [ 1+51inx dx (ii) [ V1 —sin 2x dx
Section -2
Unit-4 Differential Equations(First Order First Degree)
Question Do as directed.
1 Find order and degree of the differential equation




. azy\3 dy\ .
) () +3(3) —sy=0
ii) Solve: % =X

iii)  solve yz—z = x?

iv) Find Integrating Factor of Z—z + 5y =x3

2dy 2
\% — =X
) Z dx
y
vi - =
) & y
.. y .
vii —+siny=0
) o tsiny

: ay\? | x (dy\ _
W (Z) +3(@)=0
d%/3 dy\2
0 (52) +sin(Z) =0
a3y\> | . (a
xi) (;331) + sin (ﬁ) +3y=0
i) Define the form of 1st order linear differential equation
ii) Define General solution of the differential equation.

iii)  Define order of the differential equation.

The degree of the homogenous differential equation is

. d x3+y3
D ay _ 2*4y°
dx x+y
. d x4 +yt
iy _xes
dx x+y

Solve the differential equation
1) z—z + % = x2.
2) x (%) =x+y.
3) L=x?+2x+3
4) y%=x3—3x2+7
5) Solve the differential equation(élgz-gil1d 5491 G54l): % + 3y =e**
6) 6) x(1+y?>dx—y(1+x?)dy=0
7) Z—z+x2e‘y =0.

8) Solve the differential equation : C;—y = (tanx)dx

(1) Verify thaty = cx + % is a solution of the differential equation

ay\ _ . () S
y (E) =X ( dx) + 1. Where Cis arbitrary constant.

(2)Verify that y = e* sin x is the solution of differential equation
2
22 42y=0.

dx?

(3)Verify that y = e®* sin bx is a solution of differential equations




@y 5 dy 2 2 —
2 Zadx+(a +b*)y =0

2
(4)Verify that y = e?* sin x is a solution of differential equations 2732' -4 Z—z + 5y = 0.

6 Derive a differential equation for the family of line y = mx + ¢ (Where m and c are
constant).
Find the order and degree of the differential equation:
(dz—y)z + (d—y)3 + siny = 0, Also Find Integrating Factor of
dx? dx !
v _ 2xy = 1
dx X
Derive a differential equation for the family of line y = 2x + 3
Unit- 5 Complex number
Question | Do as directed .
1 Find the principle argument of :
i) 1+1.
ii) 1 ++/3i.
i) 24 2i
iv) 2+ 2V3i.
V) 3+ 3i.
vi) 3 +343i
vii) V3 +i.
viii)  2v/3 + 2i
ix)  3V3+3i
x) 44/3 + 4i
Xi) 5+5i
xii)  1—+/3i.
xiii) 34 3i
xiv) 11+ 11i
xv) 243 +2i.
2 Find the modulus of the complex number.

i) —3v2 + 3V2i

ii) V2 +4/7i.
i) V3 —+6i.
iv) 1+ 2V6i

vy  V6++2i.
vi) V5 —3v2i

vii) V2 +6i.
viii) 26 — 3+/2i
ix) V6 —V2i.




x) —4~/2 + 3V2i
xi)  V5-+6i

xii) V6 ++7i

xiii) 5+ 2/6i

xiv) V7 ++/8i

Xv) V5 + 44/2i

Express the following complex number in polar form:

i) 1+

i) 1-—i.
iii) 1++/3i
iv)  3+3V3i
v)  2+42V3i
vi)  2+2V3i
vii)  2-2i
vili) 74 7/3i
ix) V3—i

Find the inverse complex number of complex number

. 2+3i
L
ii) 3—4i
iii) 3+4i
iv) 1+ 3i
V) 5+ 3i
vi) 2+7i
vi)  3+2i
vili)  5+2i
ix) 5-4i
1-3i
X
xi) 3-5i
xii)  8+3i
xiii)  2-7i

Simplify

(cos30 +1i sin36)73 (cos 126 +isin 120)*

( ) (cos 30+ i sin30)16(cos O —i sin B)°

\(c0s 36 +i sin36)7*% (cos 126 +isin 126)*

( / (cos 30+ i sin30)16(cos 68 — i sin 60)°

( \(c0s 36 +i sin36)73 (cos 126 +isin 120)*
/ (cos 30+ i sin30)16(cos O —i sin B)°

( \(c0s 36 +i sin36)73 (cos 30 + i sin 30)*
/ (cos 40+ i sin40)3(cosB —i sin 0)°?

(5) (cos50 +1i sin 50)™* (cos 30 + isin 30)*
(cos 40+ 1i sin 40)3(cos 46 — i sin 40)5

5 (c0os 26 +1i sin 20)3 (cos 26— isin 26)*
/(cos 30+ i sin 30)2(cos 40+ i sin 48)~2

(6

5 (cos 38 +1i sin 36)* (cos 46— isin 46)°
/(cos 40+ 1 sin 40)3(cos 50+ i sin 50)7%

(7

( ) (cos36 +i sin30)73 (cos 116 + isin116)*

(cos40+ i sin40)11 (cosO —i sinH)°




( ) (cos30 +i sin30)~* (cos 126 + i sin126)* (cos50 +i sin50)73 (cos126 + isin120)*

1
(cos30+ i sin360)16 (cos46 —i sin46)3 ( ) (cos30+i sin36)16 (cosf —i sinH)15

(1 ) (cos360 +i sin360)73 (cos70 + i sin76)* ( ) (cos560 +i sin50)™% (cos20 + i sin26)*
(cos46+i sin46)7 (cos@ —i sin@)° (cos40+ i sin46)2 (cos46 —i sin48)5

(cos560 +i sin560)3 (cos 26 — i sin20)*
(cos 30+ i sin360)5 (cos46 + i sin46)~2

(12)

6 Find the conjugate complex number and moduli of the complex number

4+i

2-3i°
Find the conjugate complex number and moduli of the complex number 24+_3li'
5+i

243i
2—i

14+3i
Find the conjugate complex number and moduli of the complex number %
1-i

1-4i
2—-8i

1+i

1+i
1-4i’

Find the conjugate complex number and moduli of the complex number :

Find the conjugate complex number and moduli of the complex number

Find the conjugate complex number and moduli of the complex number

Find the conjugate complex number and moduli of the complex number

Find the conjugate complex number and moduli of the complex number

Unit-6 STATISTICS

Question | Do as directed.

1 Find the median for the observation
i) 3,5,2,6,5

ii) 41,-2,0,1,2

iii) -3,7,9,5,7,8,2

iv) 18,12,27,35,26,21,16,24

V) 8,3,5,12,9,14,17,1,7

2 (D Find the mode for the observation 3,2,6,5,7,3,8,10,3,14
(D Find the mode for the observation 3,5,2,6,5
(D Find the mode for the observation 4,1,-2,0,1,2

3 (D What is mean of the first five even natural number?
(II)  What is mean of the first five odd natural number?
(III)  What is mean of the first five prime number?

(IV)  What is mean of the first six multiple of five?

(D What is mean of the first 6 prime number?

(I What is mean of the first four prime number?

(D What is mean of the first seven even natural number?
4 Find the mean for the observation

M 41-2012
()  -2-1,-1,12,4
(1)  3,52,6,5




(IV) -3,7,9,5,7,8,2

5 The dividends declared by 60 different companies in the year 2011—2012 are shown in
the following table. Find the mean of the data.
Dividend (in %) 10 | 12 | 15 | 18 | 20 | 22 | 25
No. of companies 7 11012 | 6 | 12 | 8 5
6 Find the median of the following data
X 2|5 |6 |8 |10 |12
F 28 |10 (7 |8 |3
7 The following table shows the number of children per family. Using the data, find the
mean.
Number |0 |1 |2 |3 |4 |5
of
children
Number |6 |40 |30 |16 |6 |2
of
families
8 Find the median of the frequency distribution given in the following table.
Marks 30- | 40- | 50- | 60- | 70- | 80- | 90-
40 |50 |60 |70 |80 |90 |100
Number 3 7 12| 15 |8 3 2
of
students
9 Find the median of the following frequency distribution.
xi | O 1 2 3 4
f; 4 1 6 | 11| 3
10 The following table shows the marks (out of 50) obtained by 100 students in an aptitude
test. Calculate the mean of the given frequency distribution.
Marks 21- | 26- |31- |36- 41- 46-
25 130 35 40 45 50
Number |8 10 24 30 12 16
of
students
11 The following table shows the number of children per family. Using the data, find the

mean.

Number 0|1 2 3 4 5
of

children
Number 3120 |15 |8 3 1




of
families




