ENGINEERING MATHEMATICS

Topic1:COMPLEX NUMBER
1) Z, =4+3i and Z, = 2-3i Then find i) Z;+ Z, i) Zy = 2, iii) 1.2, V) ?.v) Zi+zi
2 1 2

2) Express the following complex number in x+iy form-

2—3i 2+i 2+i L 1 1
a) 1+i b)Z—i c) (2+0)(3+0) d’3+5i PETI
3)IfZ= 1—: then show that z is purely imaginary.

4) If Z, =1+42i and Z, = 2-3i then express ;—2 ina+ib form.
1

2

5) Find modulus and amplitude of i) ? IFZ,=2+2v/3iand Z,=-1 ++/3i .
N2
i) Z =1 -/3i iii)%

6) Express the following complex number in polar form
V3,

—1

|)_—21+§i ii) 1-cosa + i sina i) V3 + i IV) -2 -2V3i v) %_'_ :

VI) 24/2(1 + ©) vii) 3v2(-1 +i)

7) Using De-moivre’s theorem simplify
4
(cos 50 —i sin 50)%(cos 76 +isin 76)73 ii) (cos 36 +isin 36)*(cos 50 —i sin 560)5

i
) (cos 46 —i sin 46)°(cos +isin 6)>

Z
9, . . 9,5 4, . 4
(c0550+l5m59)3(cos§0+Lsm§0)10

8) Show that (1 + )% + (1 —1i)® =32.

9) Using Euler’s formula prove that:
i) sin? @ + cos? 0 = 1 i) sin 20 = 2sin 6. cos @ iii)cosch? @ —sinh? 0 = 1.iv) 1 + tan? 8 = sec?

10) If sin(4 + iB)= x + iy then prove that

y?2 . X2 y?
—=1

X2
i) —— - =
sin?4 cos?A

) cosh 2B +sinth -
11) If cos(A + iB)=x + iy then prove that

N X2 Y? X2 Y?
) sz Tames -t W oag T
cosh“B sinh “B cos“A sin“A



12)Separate into real and imaginary parts i) sin(x + iy)

(1+i3)?

13) Separate into real and imaginary parts G

14)Find cube root of unity.
15)if B+i)x+(1—-i)y=1+7i,find x and y.

16) Find real and imaginary part of z + z 1 .

ii) cosh(x + iy) iii) sinh(x — iy)

17) Using Eulers formula prove that cos A — cos B = —2 sin(#) sin(%) .

18)IF 3 + 4bi = 5a + 6i find a and b.

19) Using De-moivres thm. prove that (1 + i)® + (1 —i)8 =32.

20) Using De-moivre’s theorem simplify

ToPIC2:Function

1) Define even and odd function

(cos 6—isin 8)6(cos 56 —i sin 56)~2

T
(cos 86 +isin 86)2

2) Iff(x) = x3 — 5x% — 4x + 20 then show that f(0)=-2f(3)

3) Iff(x)=x* — 2x + 7find f(0)+f(2)

4) Iff(x) = x? + 3 then find the value of x for which f(x)=f(2x+1)
5) Show that 3x* + x2 + 5 — 3cosx + 2sin®x is even function.
6) If f(x) = sinx g(x) =cosx show that f(x+y)= f(x)g(y)+g(x)f(y)

7) If f(x) = cosx show that f(3x) = 4f3(x) — 3f (x)

8) If f(x) =tanx show that f(2x) = 1_2(’;((’;)))2

9) If f(x)=50sin(1007t + 0.4) show that f(% + t)=f(x)

10) If f(x)=log (xle) then prove that f(a+1)+f(a)=log(

x+5 andt= 5+4x
3x—4 3x—-1
12) If y=Af(x)= % then show that x = f(y)

11) If f(x) =

then show that f(t)=x

2x
1+x2

13) If f(x) = Iog(%) then prove that f{

2x+5 5+4
14) If f(x) = 3§_4 = 3x_’;

15) If y=f(x)= gthen show that x = f(y)

) = 2f(x)

and g(x)

16) If f(x) = X3 andt= 3+5x then show that f(t)=x
4x—5 4x—1

a+1
)

then show that fOg(x) = x



17) if f(x) =logx,®(x) = x3 show that f[@(x)] = 3f(x) .

18) if f(x) = 3x*+ x?+ 5 —3cosx + 3sin® x ,show that f(x) + f(—x) =2f(x) .
19) if f(x) =x%+4,solvef(x+1)— f(x—1)—12=0.

20) if f(x) =x —% then prove that [f(x)]® = f(x3) + 3f(§).

21) if £(x) = log(G=) then show that f(a) + £ (b) = f (o).

22) if f(x) = 16* + log,x then find f G) andf(i) .

23)if f() =325 f(&) +£(5).

24) if f(x) =log(x + V1 + x2), s how that the function is odd.

TOPIC3: NUMERICAL METHOD'S

1) Using Bisection method find the approximate root of following equation’s-
a)x? — 2x — 5 = 0 upto three iterations.
b)x? — log, x = 1.8 upto three iterations.
c) x3 — 5x — 3 = 0 root lies between 2 & 3.upto three iterations.
d)x3 — 9x — 5 = 0 in the interval(3,4).
e)V40 . carry out three iterations.
f) Find first two roots of equation x3 — 2x — 5 = 0.

2) Using Regula Falsi / False position method find the approximate root of following equations-
a)x%2 — 2x — 9 = 0 up to three iterations.
b)x3+2x—-50=0
c)xe*—8=0
d)x3 + 3x — 20 = 0 between 2 & 3 upto three iterations.
e)x —logx =6
flx3—9x+1=0.
3) By using Newton Raphson method find the root of following equations upto three iteration—
a)x*—x—-5=0
b) x3 —x — 1 = 0 by taking initial root 1.

c) 3100



d)x3-20=0
eN/10
f) x3—4x+1=0in(1,2).

4) Using Gauss elimination method solve the following equations—
a)2x+5y—3z=22,x—2y+4z=3,6x—7y+ z = 10.
b)x+y—z=3,x—y+4z=42x+y+z=7.

)3x+4y+z=-3 ,x+2y+z=-12x—-y+2z=6.
d)3x—4y—-6z=43x+12y+9z=-2,9%x+ 8y + 3z =3.

5) Solve the following equations using Jacobi’s method

a)10x+y+2z=9,-2x+10y+3z2=53x—y + 10z =-8.

b)20x —3y+2z =175 ,4x + 15y — 5z =16.5,x — 7y + 10z = 10.5.

)9x —5y+2z=30,3x+10y+2z4+7=0,6x+5y+12z—-18 =0.

d)30x + 10y — 3z = 96 ,4x + 25y + 2z = 53 ,2x + 5y + 20z = —6.

e)12x+4y+3z=195x+ 12y + 2z =19,7x +y + 12z = 20.
6)Solve using Gauss Seidal method following equations----

a)10x+3y +2z=2,5x+10y+z =18,7x + 2y + 10z = 27.

b)—15x+9y+4z=2,6x—14y+3z=5,2x+5y—13z=6.

A)x+7y—3z=-22,5x—2y+3z=18 2x —y + 6z = 22

d)5x —y=9,x —5y+2z=—4,y — 5z = 6 using initial approximations x, = 1.5,

yo = 0.5,z5 = —0.5.

e)8x+y+2z=10,3x —8y + 5z =0,7x + 8z = 15, taking initial approximations as
Xo = Yo = 29 =0.75.

TOPIC4: LIMIT'S

x2—9x+420

a)Evaluate: lim
) x5 x2—6x+5



x—1
b)Evaluate:lim —
) =152 7545

2x%49x—5

c) Evaluate : lim,_, _
) x——5 X+5

x3-125

d)Evaluate: lim -~
) X522 _7:410

x3-8

e)Evaluate: lim, 5 5— )

—6x2+11x—6

) b
f)Evaluate: lim
) x=2 x2—6x+8

x*—-3x2+2
g)Evaluate: hmx_>1m'

h)Evaluate: lim,,_,, ( 2 Zx)

1

i)Evaluate: lim,_,3 (x 3 2 4x+3)

S es)
x—3 x3 27

j)Evaluate: lim,_,3 (

S
x—3 x2-3x

k)Evaluate: lim,._,, (

1 4
[)Evaluate: lim (— - —)
) x=2 x—2 x3—2x2

m)Evaluate: lim SRR

x=0 X

n)Evaluate: lim ALSEE e

x—0 x

. VitxtxZ-1
o)Evaluate: lim —————

x—0 x

. x—1
p)Evaluate: jlcl_r)l} NPy

g)Evaluate: lim ERESERE

x—1 x2-1

r)Evaluate: lim —=
x—5 V6x—5—V4x+5

. 4—/9+x

Eval lim ——
s)Evaluate am e
Y Vx+4-2
t)Evaluate: chl_r)l’é TF93



a) Evaluate: lim
x—a X—a

Limit's form:[limx_,a —|=

b)valuate: lim —5—
x—a

c)Evaluate: lim
x—3

d)Evaluate: lim ———
x-a X

364

e)Evaluate: lim ———
x—4 x-—16

x7-128
x5-32

f)Evaluate: lim
x—2

a)Evaluate:lim, o, (Vx?% + x —

b)Evaluate:lim, , (VX2 + 1 —Vx2 — 1)

c)Evaluatedim, o, (VX2 + x + 1 —Vx2 —x — 1)

d)Evaluate:lim,_q, x(Vx2 + 4 —Vx2 + 1)

e)Evaluate:lim, ., (VX2 + 7x — x)

f)Evaluate:lim, ., (VX2 + 4x + 16 — Vx2 + 16)

g)Evaluate:lim, o vVx + 2(Vx2 + 4 — V/x)

1+2+3+---.n

h)Evaluate:lim, _,, >

n

sin 3x sin x
a)Evaluate:lim,_,o—— - as(lim,._o

_1)l(limx—>0

tan 7x

b) Evaluate: hmx_,o —

cos 3x—cosx .. | i cos 5x—cos3x
x—z II) Evaluate: 1m,._,o T

c)i) Evaluate:lim,_,

1—cos2x
d) Evaluate:lim, o ———
) x>0 3tan?x

cosx

1 1
putx=;—>t=;andx—>00,t—>0.

(llmx—>0

e)Evaluate: llmx_)o putx = % +h - x —% =h,asx —> -

2

sin 3x
f)Evaluate:lim,,_,g ——

. sin x—sina
g) Evaluate:lim,._,, —

sink x
kx

,h — 0.

=1)



. a*—1 . e*—1 . 1\¥ . 1
Formulae: llmx_)OT =log.a,lim,_, — = 1,lim,_, (1 + ;) =e,lim, o(1+x)x=e

X_4_X

. 5
a) Evaluate:lim,_,p ——
X

b) Evaluate:lim,_, (1 _ i)x

X

1

c)Evaluate:lim, (1 + 37")"

5 —4% - 3% 5%
i) lim,_,q —

d) a) Evaluate:i) lim,_, -

7*—1

sin x

e) Evaluate:lim,_,q

5X43*¥—2%—-1

f) Evaluate:lim,. -

8% —4% —2% +1

g) Evaluate:lim, _,, >

X

. 6%—3¥—2% 41
h) Evaluate:lim,_, — =

10¥—2%—5%+1

i) Evaluate:lim,_, .
xsinx

. N 1 5X43¥_2%¥—1 .. .. 4% +47%_2
Evaluate:i) lim —— i)lim _
J) ) x-0 X ) x>0 xsinx

sinx _ 1

k) Eval uate:limx_>0 m

X
l)Evaluate:lim, o, (1 + %)

3x+1)2x
3x—2

m)Evaluate:lim, _, (

n) Evaluate:lim,_, log(”x);log (7= as(limx_,o log (14x) (;er)) =1, (limx_,o —log(l:ax)) =a

log (3+x)—log (3—x)
x

o) Evaluate:lim,._,q

log (5+x)—log (5—x)

p) Evaluate:lim,_, "

. log x—log 5
q) Evaluate:lim, 5 %
log x—log 2

NT: log x—log 3 .. .
r) Evaluate:i)lim,_,3 % ii) Evaluate:lim, _,, .
P

X —



. sin x—cosx
s) Evaluate:lim _» ———
4 T4

TOPIC5: DERIVATIVE’'S
a)Using first principle of derivative find derivative of following functions:

l.e* 2.3x%+4 3.4x 4. logx 5. sinx 6. cosx 7. tanx 8. K.

dy du  dv

b)If u and v are differentiable functions of x and y = u + v ,then prove that: e T

. . . d du d
c)If u and v are differentiable functions of xand y = u — v ,then prove that: ﬁ = d—'; — d_: .

. . . dy dv du
d)If u and v are differentiable functions of x and y = w. v ,then prove that : il e + v .

du dv

. . . u dy _ Vo Vax

e)lf u and v are differentiable functions of xand y = - ,then prove that e
x v

f)FindZ—z Jif i)y =x10+10% +e* i)y = (x + 1)(x + 2).iii) y = secx.tanx iv)y = e*.tanx

+1 +/x sin x sin x+cos x ix) eX+e ™™

v)y=x— vi)y=1 vii) y = viii) y = =
x—1 1—/x 1—c

0s x cos x—sin x eX—e—x °
f) Differentiate w. r .t .x

i) sin(x? + 5) . ii)sec(4x — 3) iii) e3¥ cos 2x iv)log(sinx) v)tan(x.e*) vi) (x? +x + 1)*
g) Find Z—z Ifi)y=log(3x?+2x+1) i) y=e®* i) y=sin?[log(2x + 3)] iv) y =log(log x).
v)y = cos(x2e*) vi)y=cos™1(7x) vii)y=e3* + tan* x viii) y= e * cos 4x.

h) Findj—y if x3+y3+4x3y=0

X

i) Find Z—z if x3+y3=4xy

i) Findj—z if x>+ 3y +y?=>5 at(1,1).

k) Findj—i’ if x> +y%=4xy.

) Find Z—z, if siny =log(x+y)



m)Find Z—Z if x> +y*>+xy—y=0 at(1,2).

n)if x3+ y3 = 3axy, find Z—z at the point (3761,37“)

. _ dy log x
o)if x¥ = e*™Y ,then prove that — = ————
) f p dx (1+log x)2

p)if e¥ =e* ,then find 3—1
q) Findz—z if x?+y?=25.

r) Findz—i if x2+3xy—y?=11at (1,2).

; . .d
a)if y = e**.secx. tan2x,F|nd%.

(x+1)*
(x-1)3@x+4)7’

Lody _ @=23(x=3)° . dy
Find e iify= et Find e

b) Dif y =
, dy .

c)Find ™ JAfy=x*.

d)Dif ferentiate (sinx)®"* w.r.to.x.

e)Dif ferentiate (tan x)°** w.r.to.x .

f)Dif ferentiatew.r.to.x . i) (logx)°8* i) (sinx)s* .

a)Find Z—ch , if x=3at?andy = 2at3 .

b)Find Z—ch , if x=a(f +sinf)andy =a(l—cosh) .
. ody 2t _1-¢?

c)Find ol if x= T2 andy = Tz

d)Find Z—z , if x=a(cost+tsint) andy = a(sint — tcost) .

e)Find Z—i , if x =at?andy = 2at .
f) Find Z—Z , if x=a(20 —sin20)andy = a(1 —cos20) .
a)Dif ferentiate log(x.sinx)w.r.to i .

b)Dif ferentiate tan~(4x) w.r.to e®* .

c)Dif ferentiate (logx)* w.r.to 5** .



V1 —x2
d)Dif ferentiate tan_l( 1xx )W.T‘. to sin™!(2x.v/1 — x2).

2x
)WT to sin 1( 2).
14+x

f)Dif ferentiate tan™! ( )W r.to cos” (1_x2) .

e)Dif ferentiate tan™! (

Fxy = 4’y ody _
a)foy—a,showthatx.dx2+2dx—0.

2
b)ify=sin5x—3c055x,showthatzx—)zl+25y=0.
Vify = sin~lx , show that (1 —x2).%2 —xZ = o
c)if y =sin"" x ,show tha x%).z—x-—=0.

2
d)if y = 2cos(logx) + 3sin(logx) ,show that xz.‘;x—g +x.3—i +y=0.
R 2
e) if y=emsin 1x,sh0wthat(1—x2).j¥ xzy m?y=0.
2
f)if y = ae?* + be™?* ,show that Zx—i —4y=0.
g)if y=Acosx + Bsinx , showthat +y—0
2
h)if y = cos(logx) ,show that xz.zx—z X——=y= 0.

2
i)if y = 3sin4x — 5cos4x ,show that Zx—}z'+ 16y =0.

2
i)if y = acos(logx) + bsin(logx) , show that xz.‘;x—g + x.j—z +y=




