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(I)Solve the equations:

(1) 2x+5=0 () sx=3=0 (3)2x=0

(4) 332 =3=0 (8) ;x?+2=0 (6) ;x* —2x =0

(7)x>=3x+2=0

(10) 2* —3 =0

(13)4—2* =1

(16) (x — 1)2* =

(19) In(x — 1) = 0

(22) logz x = —2
» Limits

Find the following limits:

(D Lirgl(x2 + 3x)

x3 + 8

(13) Lim x sin x
x—0
4

16) Li
( )xl—%l(sinx)5

(19) Lim

x—1

X
log(1 +x)
22) Lim——————
(22 Lm 2

log(1 +x
(25) Lim 284 +%)
x—0 « SIn x
(28) Lim

x—0 X
X X

S =

+ 2
34) Lim——
( )ergXZ—Z)(+1

x+1
(37) Lim
N

log(1 +9x)

(8)x3—3x2+2x=0

(11) 2* = 5% = 0

(14) 21 —5% =

(17) (x + 1)4% = 3%

(20) logx =1

(23) logs(x+1) =2

(20) Lim 284+ 2%)

x—0

23) Lim———
3 e D
- In(x+1)
(26) Lim —————
x—0 XX-I- tan x

(29) Lim

x—0

(32) Lim>r—

(35) Lim(x3 + 2)

xt+1
38) Li
( )XLIE x* 43

1

Q) x*—x=0
(12) 2* = 53"
(15) 2%~1 = %3x+1
(18) 2* +3* =0
2) In(x+2)=3
(24) xIn(x —3) =0

L 3_27
(3) Lim ”

6) Li -

(6) Lim —

9) Li -
O)Lim =7
(12) Lim————

x-0Xx + tan x

157 Li sin x

(15) Lim ——
X —sinx
(18) Lim
x-0 X 4+ tan X
_ Inffil + x)
(21) Lim——
x>0 X
@)lim
~ In(1+x)
(27) Lim———
x—-0 X + COS X
X __ 12X
(30) Lim
x—0

33 Li sin X

(33) Lim T
3

(36) )L(.Lrg X% — X
— 3x?2

(39) Lim

x—0 X2 + 2x
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> Differentiation

(Find the first derivative of the following functions:

(1) f(x) = x3+4x2+5
(4) f(x) = x%3%+log 4 X
(7) f(x) = 2sinx + 3tan x

(10) f(x) = 3sin(2x +1)

(13) f(x) = x3+ 02X
X+2

(16) f(x)= 3x+In(x+3)
(19) f(X) = 8X+3sin2x
(22) f(x) = x +sin~x
(25) f(x) = x.tanh x3
(28) f(X) = (5x4x3)"
(31) f(x) = (tanx+Inx)®
(34) f(X) = (x+x?)®+cosx

(2) f(x) = 3X+4%+2

(5) f(x) = Vx +x3.4%

(8) f(x) = secx +2cosXx
(11) f(x) = cotx.cos2x
(14) f(x) = x33%.sinx
(17) f(X) = 25INX 1 tan x
(20) f(X) = sinx+cos3x
(23) f(x) = 3¥.sin/x

(26) f(x) = 4%.cosx3

(29) f(x) = (x2+sinx)°
(32) f(x) = sin™3 x +sinx
(35) f(x) = tan3 X + tanx°

(IDFind y" from the following :

L) y=x3+Ix+2
(4) y = Jsin2x +/x

(7) y = cosx+cosx 1

(2) y = x3sinx.tanx
(5) y = 3x +sec2x

B)y=VX+~/X+2

(IDFind y and y " from the following :

(1) y=8+3*%+logx

@)y = x2+(x+2)"3

(2) y = 3x+In(2x +3)

(5) y = x.cosx

(IV) Find y at the given points in the following :

(1) y = x3+xsinx,

at x=0
(3) y = cosx+In(x+1),at x=0

(3) f(x) = logx +Inx
6) 100 = 3
X°+

(9) f(x) = 2sin3x + tan x>
(12) f(x) = 4%.tanx3

(15) f( =

(18)f(x) =log(1+sinx)
(21) f(x) = tanx + 2cos X
(24) f(x) = Inx.cos™* 2x
(27) f(x) = sin(x2+1)
(30) f(x) = (3%+sinx) "
(33) f(x) = sin? x +sinx*?

(36) f(X) = V4x +sin3x

+Inx

(3) y =x2cotx + 8
(6) y = secx+logx
9)y= er+esinx

R y= sin3x+i
x+1

(6) y = x%+tan2 x

(2)y=3%XIn(2x-1), at x=1
(4)y = x4+3x+ 23,

at x=2
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> Applications of Differentiation
()Find the extrema of the following functions:

(1) f(x) = 2x + 1 @) f(x) = 3% + 2
@) f(x) = 1083§ 4) f(x) = 13nx
X
) f(x) =5+ 6) f(x) =7+
(7) f(x) =2x* —8x+1 (8) f(x) = 4x — x?
9) f(x) = x3 —12x (10) f(x) = 3 + (x — 2)*
(11) f(x) = 2x3 — 6x (12) f(x) = x3 — 3x% — 9x
(13) f(x) = x + cosx (14) f(x) = 3x — (x — 2)3
(15) f(x) = 3/ (x — 1)? (16) f(x) =1 —Vx
(17)F(X) = (x2-1)° (18) f(x) = % +2e*
(I Using L’Hopital rule, find the following limits:
. 2_ 3_
(D) LimOP+x+3)  (9) |y X ®) LimX
x—0 x—4VX -1 x—1 X—1
(4) Lim (5) Lim sinx —cosx) (6) Lim
x50 X+2 X—>T x—0 X + tan X
(7) Lirr(}(xsinx —COSX) (8) Lim sin3x (9) Lim(jg_XJr 2x)
x= x—0 X X—0 S
2 2X sin2x
(10) Lim -2 (11) Lim (12) Lim —
x—0SIN2X x—0 tan 3x x—0 X~ + 2X
sinx X — 1+ cosXx
(13) Lim (14) Lim—— (15) Lim
X TT—X x st L+ COSX x—g T—X
log(1+9x log(1+ 2x 2X
a6 Lim B (17) |y L29EE 20 (18) Lim —2%
x—1 X x—0 X x—0 IN(1+3x)
X_1 _ X X _ AX
(19) Lim 2 (20) Lim—— (21) Lim>—2
x—] X x—01—-3 x—04% =5
22X X — 7% x2+1
22) Lim2 23) Lim 24) Lim
( )xlg]o 2%+ X ( )x|—>05x—3x ( )X—>ooX+3X
. _ o 2x+1 2,3
(25) Lim (2x=3) (26) Lim (27) Lim ————
X0 X+3 Xx—>0 X°+2X =5
: _ X X 1 1
(28) Lim(cscx — cotx)  (29) Lim(sec7 — tan ) (30) Lim (> — —)

(IV)Write the Taylor's expansion of each of the following functions:

(a)f(x)=2+xi2 at x=1 b)) f(x)=x2+2* at x=2
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€ f(x)=Inx at x=1 (df(x) =In(x—2) at x=3
(e) f(x) =sinx at x=m/2 (M f(x) = cosx at x=17

(V)Write the Maclaurin’s expansion of each of the following functions:

(8 F() = —
(d) f(x) =In(x + 1)
(9) f(x) = sinx?

(b) f(x) = cos2x

(€) f(x) = x + 3"
(h) f(x) = cos x?

(c) f(x) =sin3x
) fx) =x3+2x
(1) f(x) =tanx

K@ =vitx () f@) =1+ (m) £(x) = —

(V1)A piece of wire of length 10 meter. At a point P on it, it is bent into L-shape.

Find the distance of P from each end of the wire such that the distance between
the ends of the new shape is minimum.

(IV)A piece of wire of length 10 meter is divided into two pieces. One of the pieces
Is bent into shape of a circle and the other into shape of a square. Find the point
of division such that the area enclosed by the two pieces is minimum.

» Indefinite Integrals
Find the following integrals:

Q) [(x3+2x2 =1 dx (2) [(2x* — 3x? +3) dx
@) @2+ 5+)dx (5) [(3* +5% +x)dx
M +51dx O (3)x + 5l dx

(10) [lz —x3dx  (11) [[2 2 dx
(13)f1+3x2dx (14)[2—3x dx

(16) [[4* —3*]%dx  (17) [ 2x.3*% dx

(19) f—e‘/_dx (20) fxize%dx

(23) [[2x — sin 3x] dx

(26) [[23* + 3 sin 2x] dx
(29) [(2 — sin 2x) dx

(3) (23 +Vx +3) dx
(6) f(4* — 2% + x3) dx
) [[x* +l dx
(12) [[3 — x?]% dx
(15) [[2* + 3x] dx
(18) f3x2.4"3 dx

(21) [ cosx.eS" *dx

(22) [[3x + cos 2x] dx

(25) [[3%* — cos 3x] dx
(28) [[3* — cosx] dx

(24) | (xi2 + tan 2x)dx

(27) [[cos x + sin x] dx
(30) [[tan x + tan 2x] dx
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> Matrices

i a=[2 1.B=[", JJadc=[ I

Find A+B, A+B+C, A+2B+3C, A, C, AB, AC, ABC, |A|, [B|, |AB], [BA.

1 3 2 0 3 1 2 0
@If A= ],B=l1 2land c=|1 3 4]
2 0 1
3 =2 -1 0 2
Find if possible : A+ B, A+ B', A+C,AB,AA AA,CC,AC,B.C, A,
IC|, |A.BJ.
(3)Find the inverse of each matrix, if exists :
1 2 0
2 3 1 3 3 1
A= |. B= |.c=[5 2] D=|1 3 4]
1 1 -2 0 9 3 1 0 2
i 2 1 2 1 2 1 2 0
E=% (2) 3],F=[0 9], G=[1 0 -1|, H=|1 3 4]
] 2 1 2 -1 3 2 5 4

(4)Find the eigenvalues and eigenvectors of the following matrices, if possible:

a=[2 1 8=[2, 2] c=[4 A} o=[; 5 ¢

(5)Find the eigenvalues and eigenvectors of the inverse of the matrix A given in (4).

Show the relation between the eigenvalues of A and its inverse.

(6)Find the eigenvalues and eigenvectors of the following matrices, if possible:

2 =2 3] 1 -1 0 [0 0 1
A=11 1 1|, B=[2 3 2], C=11 0 -1
1 3 -1 1 1 2 0 1 1
2 0 -2] 3 -2 -5 2 0 3
E={0 4 0| F=|4 -1 -5/, G6=0 3 1
-2 0 5 —2 -1 -3 00 -1
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> Linear Systems

(1)Write the augmented matrix of each of the following linear systems and determine
the type of solution.

(@ x+y=5 (b) x+y=5 (c) x+y=5 (d x+y-z=4
2Xx—-y=1 2x—-y=1 2x-y=1 2X—-y+3z=5
—2x-2y=-10 X+2y=8 -X-y+z=-4

() x+y=4 (f) x+2y=4 (9) x+y=3 (h) x+2y-z=1
y—-x=3 2Xx-y =0 2X—2=4 X-y+3z=3
X +y=-1 2y+z=8 2X+y+2z=5

(2)Solve the following linear systems by Gauss, Crammer, inverse methods, if possible:

@x+y=3 (b) 2x+y =6 (c) x+ty+z=5
xX-y=1 3X-y=4 2X—y+z2=2
2X+2y—-z2=4
(d) x+y-z=3 (€)2x+y+2z=8 (9) X1+X2—X3+Xs=4
X—y+2z=5 X-y+z=1 2x1+ X2+ X3—X4=3

2X+2y—-22=6 X+y+2z2=7
y y X1~ X2+2Xx3+X4=6

— X1+ X2+ X3—X4=0

(3)Solve the following linear system:
x1 +x, + x3 + x4 = 10, X1 — X3 +2x3 —x4 =1
2x1 + xy — x3 + x4 =5, X1+ xy+2x3—2x4 =1

> Binomial Expansion

(1)Expand each of the following :

_ 31 _5.2 1

(@) V1+3x (b)~/4—3x © 31-2x (d) —
1 3 4 1

O s Vo 9 7= O =
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» Complex Numbers
(1) If z2y=2+3i and zo =3—1. Find

(Nz1+2z2 (i)z1.22 (iii) 221 — 32> (iV)z1/z>
(2)Put the following complex numbers in polar form:
()z =4+ 4i (ilz=-4 (iii) z = 2i (iv)z= -1+i
(3) If z1=—1+i, zo=-2i.Find z1+20, 7120, 2%, ()% 422
Z2

4 4
(4) If 21:_1_i, 2= 2+2i.Find Z1tz2, 7122 22, Zl (Zl) _

21 (22° (22)°

> Partial Fractions

Resolve into partial fractions

2x+3

4) — =212

() x2—-5x+6 () x2—-5x () x2—-3x—4 () x3-5x2+6x
x2+43

(%) x2—4x+4 (6) x2 6x+9 (7) x2 2x+1 (8) x3—4x2+4x



