Part - 111

(3 Mark Questions)

EXERCISE 1.1

1. Find the adjoint of the following: (cach 3 marks)

2031 2 O
1
(i) |3 4 1 (iii) 3 2¢1 2
3 7 2 p -2 2
2. Find the inverse (if it exists)of the following: (eac
5 11 2 3 1
Gi)|1 5 1 Gii) |3 4 1
1 15 3 7 2
S 3 5
4. If A= ) , show that A -3A-71, =
i -8 1 4
S.Nf A=—| 4 4 7|, prove that Al=A".
1 -8 4 |

—

h 3 marks)

0. Hence find A

8 —4
6 A : ] verify that A(adjA) = (adiA)A=]4| T

3 2 -1 -3 Lo eI
7. If A= 5] andB=,: 2],ven’fythat(AB)l=B1A'.

7 5
IR P
8. If adj(A)=| -3 12 7|, find'\4.
‘ 2 .0 2
1 0 1
10. Find adj(adj(A)) if-adiA=| 0 2 0.
101

1 tan -
11. A= x], show that ATA™' = cos 2x
—tan x sin 2x

- 5 3
12.>Find the matrix A for which A _|14 7
-1 2 7 7

2 0

1 -] 3 =2 1 1
. A , B e = :
13. Given A [ ] [l 1] and C [2 2], findamatrix X such that AXB=C.
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EXERCISE 1.2

ik of the following matrices by minor method: (each 3 marks)

|, Finduthe r _ )
] =2 3 0o 1 2 1

(i\') 2 4 -0 (V) 0 2 4 3

5 1 -1 8 1 0 2

» Find the rank of the following matrices by row reduction method: (each 3 marks)

- 1%
1113 :1)) 21 5 3 85 2
|2 -13 4 (ii) | -2 8 Ggi) |2 -5 1 4
- -1 2 3 -2
5-1711 1]
EXERCISE 1.3

1. Solve the following system of linear equations by matrix inversion method:
(i) 2x+5y=-2, x+2y=-3 (i))2x—y =8, 3x+2y=-2 (each 3 marks)
EXERCISE 14
1. Solve the following systems of linear equations by Cramer’s rule: (each 3 marks)

(i) 5x—2y+16=0,x+3y—-7=0

GirTi2y=12,2+3y=13
X X

2y Tt 2 1
2._In a competitive examination, one mark is awarded for every correct answer while A mark

is deducted for every wrong answer. A student answered 100 questions and got 80
marks. How many questions did he answer correctly ?

EXERCISE 1.6

1. Test for consistency and if possible, ‘solve the following systems of equations by rank
method.

(iii) 2x+2y+z=5, x—y+z=1V3x+y+2z=4

Example 1.3
2 -1 3
Find the inverse of the matrix |-5 3 1.
-3 ., 2-3
Example 1.5
7 7 -7
Find amatrix A if adj(A)=|-1 11 7
11 5% 7
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Example 1.6

-1 2 2
Ifadja=|1 1 2|find A”
2 21
Example 1.8
Verifyth T—l_ —lT .hA_z 9
€ property (A) _(A ) with A= L7l
Example 1.9
0 -3 -2 3
Verify (AB)! = B="A wi = ,B= .
rify (AB)” = B~A " with A [1 4] [0 _J
Example 1.10

4 3 ; -1
If A=[2 5}, find x and y such that A? + xA+ yl, =0 Hence, find A

cos@ —sind

Prove that [ ] is orthogonal.

sin@ cosé

Example 1.13

3 -1 2
Reduce the matrix | -6 2 4| to a row-echelon form.
—3_ ;8 £
Example 1.14
0 316] :
Reduce the matrix | —1 0 2%5.} to row-echelon form.
4 _2.0-0

Example 1.15 (each 3 marks)

Find the rank of each of the following matrices:

325 4 3 1 2
@1 1 2| @) 3 -1-2 4
3 3 6 6 7 -1 2
Example 1.17
1 2 3
Find the rank of the matrix| 2 1 4 |by reducing it to a row-echelon form.
305
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Example 1.18 :
2 -2 4 3

Find_the rank of the matrix | =3 4 =2 —~1| by reducing it to an'échelon form,
6 2 -17
Example 1.19
31 4
Show that the matrix |2 0 —I| is non-singularand reduce it to the identity matrix by
D W2K. 51

clementary row transformations.

Example 1.22
Solve the following system of linear -equations, using matrix inversion method:

S5x+2y=3, 3x+2y=5.

EXERCISE 2.2
2. Given the complex number z = 2+ 3, represent the complex numbers

() z,iz,and z+iz (ii)z, —iz,and z—iz in Argand diagram. (each 3 marks)

3. Find the values of the real numbers x and y, if the complex numbers
GB-Dx—(2-iy+2i+5 and 2x+(—1+2i)y+3+2i are equal

EXERCISE 2.3
1. If z,=1-3i, z,=—4i,and z, =5, show that (each 3 marks)

() (z,+2,)+2z =2 +(z, +2,) (D) (2%) z =2, (2,25)

2. If zy =3, z, =—7i,and z, =5+ 4i, show that (each'3 marks)
() z(z, +23) =22, + 52, S (1) (z,+2,)z; =22, + 2,2,

3. Ifzy =2+5i, z,=—3-4i, z;=1+i, find. the additive and multiplicative inverse of Zys o
and z; (each 3 marks)

EXERCISE 2.4

1 1 1

4. The complex humbers u,v,and w arerelated by —=—+—.
U 1% w

If v=3—4iand w=4+3i, find u in rectangular form.
6. Find the least value of the positive integern for which (\/5 + i)

(1) real (ii)purely imaginary
7. Show that

. (19-7i\* (20-5i\" .
(i) + is real
O+i 7 —6i
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EXERCISE 2.5 1 w1, then gty
- For any two complex numbers z, and z,, such that |Z,|=|22| =l and n :
412,
*+32
3. Which one of the points 10—8i,11+6; is closedto 1+ .
4. 1f |z| =3, show that 7<|z+6-8i|<13.
3. If |z| =1, show that 25‘22—3|S4.
6. If |2|=2, show that 8 <|z+6+8i|<12.
8

. If the area of the triangle formed by the vertices Z,iZ, and
value of |z|.

that

is real number.

z+iz is 50 square units, find ¢

9. Show that the equation”z’ +2z =0 has five solutions.
EXERCISE 2.6

z-4i

z+4i

1. If z = x + iy is a complex number such that =1

show that the locus of z is real axis. :
3. Obtain the Cartesian equation for the locus of z = x +iy. in each of the following cases:

(i) [Re(iz)]2=3 (i) Im[(1-i)z+1]1=0  (iii) |z+i|_=|z—1] (iv) z=2"

(each 3 mar
5. Obtain the Cartesian equation for the locus of z = x+iy in €ach of the following cases:
() |z—4|=16 i) |z—4" +|z—1 =16
EXERCISE 2.7
1. Write in polar form of the following complex humbers (each 3 marks)
(i) 2+i23 (i) 3-iv3 (iii) —2—i2 (iv) i1

7/
COS§+lSII'1—

2. Find the Cartesian form of the complex numbers (each 3 marks)

.
cos——isin —
6)) (cos % +isin %)(cos % +isin IEZJ (i) ——6 6

P 1
2| cos=+isin—
s

4. If 1——t—g=0052¢9+isin26’, show that z=itané.

1-z
EXERCISE 2.8

a+bw+ca’ N a+bw+ cw?
b+co+aw®  c+aw+ba’

5 5
= 4— — | ==43.
2. Show that( > +2 + 2 72 \/_

8 2kr . . 2k=m
7. Find the value ofE cos 9 +isin 5 |
k=1

1. If @ #1 is a cube root of unity, show that
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8. If w=1 154 cube root of unity, show that (each 3 marks)

(1) (1—(0+(02)b—+—(l+a)—a)z)ﬁ =128
m)uﬁm0+mﬁ0+mg0+mﬂ“b+ww)=l

Example 2.2 . .
Find the value of the real numbers x and y, if the complex numbers (2 +i)x+ (1) y+2i-3

and x+C1+ 2i)y+1+iare equal

Example 24
implify i)' _(1=iY into rectangular form
i — | - — .
SmPIY | 175 ) T+
Example 2.8

Show that (ii) 19+9iY" & ]lsis purely imaginary
w tha - = :
? 5-3i 142i

Example 2.11 ‘
Which one of the points , -2 +i and 3 is farthest from the origin?
Example 2.13
If || =2 show that 3<|z+3+4i|<7.

Example 2.14

V3 -1 3

. -1 ' . : :
Show:that the points 1, o +1 B and o & l = are the vertices of an'‘€quilateral triangle.

Example2.16

Show that the equation z° =Z has four solutions.
~Example 2.19
Show that [3z —5+i| = 4, represents a circle, and findits.centre and radius.

Example 2.20
Show that|z + 2 —i| < 2represents interior points.of a circle. Find the centre and radius.

Example 2.21 (each 3 marks)
Obtain the Cartesian equation fbr the locus-of z in each of the following cases.
@) |2[=]z—i| (i) |2z—3-i=3.

Example 2.23

Represent the complex number (i)—1—i (ii) 1+ i3 in polar form.
Example 2.26

( o . . 97r)
2| cos— +isin—
4 4

EHRES)

Example 2.28. (edch 3 marks)

Find the quotient in rectangular form.

1 | =
If z=(cos¢9+isin9), show that z” +— =2cosnf and z" —— = 2isinng.
% z
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Example 2.29

18
Simplify (sin T +1cos E) :
6 6

Example 2.31
Simplify (i) (1 +)"®
EXERCISE 3.1
L. If the sides of a cubic box are‘increased by 1,2,3 units respectively to form a rectangy

cuboid, then the volume js increased by 52 cubic units. Find the volume of the cuboid.

. Construct a cubic equation-with roots (each 3 marks)

: ooy Bt ]
(i) 1,2, and 3 i) L,,and =2 (@iil) 2,5 and 1.

. If @, and y are the roots of the cubic equation x° +2x°+3x+4=0, form a cubic equatj

whose roots are

() 2a,2p,2y (ii) l,%,l (iii) —a,—fB,—y (each 3 marks)
a 4

Nf @, B, and ¥ are the roots of the polynomial equation ax’ +bx’ +ex+d =0, find the val

a . )
of Z— in terms of the coefficients.

.If a,B,y and & are the roots of the polynomial equation 2x*+5x° —7x* +8=0, find

quadratic equation with integer coefficients whose roots are @+ S+ y+J and afyd .

11. A 12 metre tall tree was broken into two parts..Itywas found that the height of the part whic
was left standing was the cube root of the length of the part that was cut away. Formulate th
into a mathematical problem to find the-height of the part which was cut away.

EXERCISE 3.2
2. Find a polynomial equation of minimum degree with rational coefficients, having 2+3i ¢
a root. ‘
3. Find a polynomial equation of minimum degree with rational coefficients, having 2i+3 as
root. z
4. Find a polynomial equation of minimum degree with rational coefficients, having J5 —J
as a root.
EXERCISE 3.5
1. Solve the following equations:
(i) sin® x—5sinx+4=0 | .
EXERCISE 3.6

3. Show that the equation x° =5x° +4x* +2x* +1=0 has atleast 6 imaginary solutions.

5. Find the exact number of real zeros and imaginaty “zeros of the polynomi
X +9x" +7x° +5% +3x.
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Example 3.4
Find the sum of the squares of the roots of ax* +bx® +ox? +dx+e =0, %0,

Find the monic polynomial equation of minimum degree ‘with real coefficients having

2_\/},‘ as a root.

Example 3.9
Find a polynomial equation of minimum degreewith rational coefficients, having 2—/3 25

a rool.
Example 3.10

N7

Form a polynomial equation with integer coefficients with —ﬁ as a root.

Example 3.13
Show that, if p,g,r are rational, the roots of the equation x> —2px+ p*—g% + 2gr—r*=0
are rational.

Example 3.25

Solve the equation x* —5x*> —4x+20=0.
Example 3.29

Find'solution, if any, of the equation 2cos®> x—9cos x+4 =0.
Example 3.30

Show that the polynomial 9x° +2x° —x* —7x” + 2 has at ledst six imaginary zeros.

EXERCISE 4.1
1. Find all the values of x such that

(1) ~10r <x<10x and sinx=0 (i) -37<¥x<37 and sinx=-1. (each 3 marks)

3. Sketch the graph of y =sin (% x) for 0<x<67x.

6. Find the domain of the following

2

(i) f(x)=sin [x2+ IJ (ii) g(x)=2sin™ (2x—1)-—-§. (each 3 marks)
x

] Sri.ow
7. Find the value of sin™'| sin Sl cos = +cos 2Zsin —J )
9 9 9 9

EXERCISE 4.2

1. Find all values of x such that
() <67 < x< 67 and cosx=0 (ii) =57 < x <57 and cosx = —L.-(each 3 marks)
27 Classification of Questions — 3 marks
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3. Find the value of

af 1) einto
(1) ?.cos"(lz)ﬂin"(-};} (ii) ‘cos '(5J+51n (=D

e

T.
(iii) cos™ 7 cos = —sin=sin —J, eath 3-marks)
) (cos - cos - Sinl = (

6. Find the domain of

(ii) g(x)=sin"' x+cos™' x.
7. F - y 7 -1(3x—1) < 7z holds?
- For what values of x, the inequality B <cos” (3x—1)
8. Find the value of

(ii) cos™ (cos (ED +cos™ (cos(s—ﬂD .
3 4

EXERCISE 4.3
4. Find the value of

4
(i) tf:m(cos'I (%)—Sin"' (—%JJ (ii) sin(tan" (%}—cos" (75-))
i [ ! _1(4J _1(3JJ |
(iii) cos| sin g —tan Z . (each 3 marks)

EXERCISE 4.4 (-
2. Find the value of

(iii) cot™ (1) +sin™ (—g}—sec’l (ﬁli ) .

EXERCISE 4.5

2. Find the value of the expression interms of x, with the help of a reference triangle.
AN Pl £ 1
(i) sin (cos"' (l—x)) (i) COS(tan"(3x —‘1)) (iii) tan [sm '(x+5J] . (each 3 mar

3. Find the value of

(i) sin™ {cos [sin'1 [%_%JD (i) cot (sin‘l g +sin™ g)

(iii) tan (sin’l —2—+ cot™ -j—) . (each 3 marks)

4. Prove that

2 a7 o | AT | 412 . 16
: -1 2 ttan” —=tan" —. (i1)sin” ——cos" — = il
(i) tan ”+ 24 2 5 13 sin o5 (each 3 marks)
- -1 X _ -1 x_y
8. Simplify : tan ; tan _x+y'
ons — 3 marks 28
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Example 4.4 |
Find the"domain of  sin”™' (2 342 )

Exampl¢ 4.7 -
d o 2+sinx
Find the domain of  cos ! (.__)

Example 4.10
1 e 1
Find the value of tan™'(=1)+cos™ [EJ +sin”™! (—EJ \

Example 4.14
If cot™ (%) =@, find the value of cos&’.

Example 4.15

Show that cot™ ( J: sec” x, | >1.

1
N

Example 4.16

T . ] 3z
Prove that Egsm 'x+2cos ‘xs—é—.

Example 4.17 (each 3 marks)

Simplify (i) cos™ [cos (I—?D (ii) tan™! (tan (%D

(iii) sec™ [sec[%rn (iv) sin™ [sin10]

Example 4.19 \ '

Prove that tan(sin™' x) = for |x|<1.

1—x?

Example 4.21

Prove that (i) tan™ l+ tan™" 4 G (ii) Xn! L +tan™ bl tan™ o1 .

2 3 4 2 17

Example 4.25

Solve sin™! x>cos™ x.
Example 4.26

1—x°

Show that cot(sin™ x) = ,—1<x<1and x#0.

Example 4.27

Solve: tan™'2x+tan' 3x = % if 6x* <1.

EXERCISE 5.1

1. Obtain the equation of the circles with radius 5 cm and touching”x -axis at the origin in

general form.
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ing. through the point
2.'Find the equation of the circle with centre (2,~1) and passing g (3,6,
standard form,

ough (—4,-2) in
3. Find the equations of circles that touch both the axes and-pass throug 8eng
form,

- Find the equation of the circles with centre (2,3)/and passing through the intersection oy,
lines 3x-2y—-1=0 and 4x+y-27=0. _

A circle of area 97 square units has two_of its diameters along the lines x+y=35 :
*=y=1. Find the equation of the ciréle.

If y=2V2x+c isa tangent to thécitcle x* + y* =16, find the value of c.

12. If the equation 3x? +(3- p)xy+qy* —2px—8pg = ( represents a circle, find p and g, o

determine the centre and radius of the circle.
EXERCISE 5.2
- Find the equation of the parabola in each of the cases given below : (each 3 marks)
(i) focus (4,0) and directrix x=—4.

(ii) passes through (2,-3), symmetric about y axis, open downwards and the vertex (0,(

(iii) Vertex (1— 2) and focus (4,-2).

(iv) end points of latus rectum are (4,-8),(4,8), open rightwords and the vertex (0,0).
-'Find the equation of the ellipse in each of the cases given below,: (¢ach 3 marks)

(i) Foci (23,0), e= %

(ii) foci (0,+4) and end points of major axis are (0, +5),

(iii) length of latus rectum 8, eccentricity = ~ lM3jor axis on x -axis and the centre (0, 0).

(iv) length of latus rectum 4, distance between foci 442, major axis as y-axis and f]
centre (0,0).

3. Find the equation of the hyperbola\in'each of the cases given below: (each 3 marks)

(1) Foci (£2,0), e =%

(ii) Centre (2,1), one.0f'the foci (8,1) and corresponding directrix x=4

(iii) Passing through' (5,-2), length of the transverse axig along x-axis and of length
units and the centre is (0,0).

4. Find the vertex, focus, equation of directrix and length of the latus rectum of th

¢ following:
(i) ¥* =16x (ii) x* =24y

(iii) y*=-8x (each3marks)

2
6 \Prove that the length of the latus rectum of the hyperbola - X. £1 i 22 2b*

a bt ik
7. Show that the absolute v.alue of difference of the focal distances of any point P on th
hyperbola is the length of its transverse axis.
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Example 5-2 ‘
Find the’equation of the circle described on the chord 3x+ y+5=0,0fthe circle x* + y2 =16
as diameter.

~wamplé 5.0 )
Emmg‘he line 3x+4y—12=0meets the coordinate axes at A,‘and” B. Find the equation of the

Jircle drawn on AB as diameter.

Example 5.7 . '
A line 3x+4y+10=0cuts a chord of length 6 units on a circle with centre of the circle (2, )]

_Find the equation of the circle in general form.

Example 5.8

A circle of radius 3 units touches both-the axes. Find the equations of all possible circles
formed in the general form.
Example 5.9

Find the centre and radius of the'circle3x* +(a+1) y* +6x—9y+a+4=0.

Example 5.11
Find the equations of the tangent and normal to the circle x*+ y*=25 at P(-3,4).
Example 5.12
If y=4x+cis a tangent to the circle x*>+y*> =9 find c,
Example 5.13 y

A road bridge over an irrigation canal —
~ have two semi eircular vents each with a span of |
20m and‘the'supporting pillars of width 2m use
the figureto write the equations that model the
arches.

Example 5.14
Find the Latus rectum of the parabola y* =4ax.

~ Example 5.15

2 2
x
Find the Latus rectum of the ellipse — +? =\
a

Example 5.16 ?
Find the equation of the parabola with-focus (—\/5, O) and directrix x = \/5 :

Example 5.17
Find the equation of the parabola‘whose vertex is (5,—2) and focus (2,-2).

Example 5.18
Find the equation of the parabola with vertex (—1,—2), axis parallel to y -axis and passing
through (3,6).
Example 5.20 ;
Find the equation of the ellipse with foci. (£2,0), vertices (£3,0).
directrix is x =7 . Find the length of the major and minor axes of the ellipse.
Example 5.24
Find the equation of the hyperbola with vertices (0,+4) and foci (0, £6)
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Examplc 5.32 _

The maximum and minimum distances of the Earth from the Srun rcspde.cila\:ciz' f:ire 157,
km and 94.5%10°km. The Sun is at one focus of the elliptical ofbit. Find the dis Om the
to the other focus,

Example 5.33

A concrete bridge is designed as a parabolie arch. The road va’a
maximum height of the arch is 15m. Write an équation of the parabolic arch.
Example 5.34 ‘

The parabolic communications &nténna has a focus at 2m distance from the vertex of
antenna. Find the width of the antenna-3m from the vertex.
Example 5.35

r bridge is 40m long ang

L
The cross section_of. a/parabolic mirror is the equation y=3§x that are used for g

energy. There is a heating tube located at the focus of each parabola; how high is this tube loca
above the vertex of the parabola?

Example 5.36

A search light has a parabolic reflector (has a cross section that forms a 'bowl’). The parabc
bowl is 40cm wide from rim to rim and 30cm deep. The bulb is located at the focus

(1)What is the equation of the parabola used for reflector?

(2) How far from the vertex is the bulb to be placed so that the maximum distance covered;
Example 5.37

2 2
x ;
An equation of the elliptical part of an optical lens system isﬁ+% =1. The parabolic p:

of the system has a focus in common with the right focus, of the ellipse .The vertex of the parabc
is at the origin and the parabola opens to the right. Determine the equation of the parabola.

Example 5.38 ’ ~-

A room 34m long is constructed to“be‘a whispering gallery. The room has an elliptic
ceiling, as shown. If the maximum height-of the ceiling is 8m, determine where the foci a
located.

Example 5.39

-

If the equation of the €llipse is +2==1 (x and y are measured in centimeter

64
where to the nearest centimeter, should the patient’s kidney stone be placed so that the reflecte
sound hits the kidney stone?

(x-11)" 2
484

EXERCISE 6.1

1. Prove by vector method that if a line is drawn from the centre of a circle to t

. he mid point of
chord, then the line is perpendicular to the chord.

2% Prove by vector method that the median to the base of an 1sosceles trian gle is perpendicula
to the base.

3. Prove by vector method that an angle in a semi-circle is a right angle.
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.

13.

14.

10.

prove byyeetor method that the diagonals of a rhombus intersect each other at right angles.

Using vector method, prove that il the diagonals of a parallclograni\afe equal, then it is a
reclangle.
prove by
= %] ACxBD|.

vector method that the area of quadrilateral ABCD having diagonals ACc and BD

prove by vector method that the parallelograms on the’ same base and between the same
parallels are equal in area. » :

A particle acted on by constant forces 8 +27=6k and 6/ +2)—2k is displaced from the
point (1,2,3) to the point (5,4,1) . Find the tetal work done by the forces.

Forces of magnitudes 5\/5 and 10\/5 units acting in the directions 3 +4J"+5/2 and
10 +6}'—8!€, respectively, act on-a-particle which is displaced from the point with position
vector 41 —3}'—212 to the point-with position vector 61 +}'—3/€ . Find the work done by the

forces.
Find the magnitude and direction cosines of the torque (moment) of a force represented by

3 +4]’—5/€ about the point with position vector 20 —3}'+4l€ acting through a point whose
position vector is 47 +2 ~3k.
Find the torque (moment) of the resultant of the three forces represented by
—3i+6] —3k,4f —10 +12k and 4i +7] acting at the point with position vector 8/ —6]—4k
, about|the point with position vector 18 +3 —9%k .

EXERCISE 6.2
If Ja,b,¢ are three non-coplanar vectors represnted by concurrentedges of a parallelopiped

of volume 4 cubic units, find the value of
(@+5)-(bx&)+(b+&)- (¢ xa@)+(¢ +a):(ax5) .

. Find the altitude of a parallelopiped determined by the vectors

G=-2{+5j+3k b=i+3j—2k and &=-3i € +4k if the base is taken as the
parallelogram determined by b and ¢ .
Let a, E,E be three non-zero vectors such'that ¢ is a unit vector perpendicular to both a

b

s

- = = o=, 2 -
and b . If the angle between a and’bis % show that [a, b, c] =%| a |2

EXERCISE 6.3

. Prove that [5_5, b-2, a’—'a'} —0.

~

d=2i+3j—k,b=—i +2j—4k, & =7+ j+k then find the value of (a'xE)-(a‘xa).

—

If 4, b, d are coplanar vectors, show that (Zixl—)')x(é'xg) =0.

CIf a={+2}+3;;,5=2§_}+12,5:3f+2}+1€ and a'x(ng):lEz'+m5+nE, find the

values of I,m,n.
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8.

9.

-1 a, b, ¢ are three unit vectors such that b and ¢ are non-

. Find the non-parametric form of vector equation and Ca

. Find the parametric form of vecter équation and Cartesia

. If the two lines

A

parallel and ﬁx(l;xc) -1

1

N —

the angle between & and ¢.

EXERCISE 6.4 ' h '
rtesian equations of the strajgp

2 2%_7k and parallel to the
passing through the point with position-vector 4 +3j 7k and p Vi

20 -6]+7k. _
n equations of the straight
. ) x—1 Yy +3 _ 8~ z
passing through the point (~2;3;4) and parallel to the straight line 45 6"

. Find the points where the-straight line passes through (6,7,4) and (8,4, 9) cuts the x;

Yz planes.

- Find the direction. cosines of the straight line passing through the points (5,6,7)

(7,9,13).  Also find the parametric form of vector equation and Cartesian equations of

straight line passing through two given points.

- The vertices of AABC are A(7,2,1),B(6,0,3), and C(4,2,4). Find ZABC.
. If the straight line joining the points (2,1,4) and (a—1,4,—1) is parallel to the line joining

points (0,2,b—-1) and (5,3,-2), find the values of @ and & .

If the straight lines 59 52yl and x= 2yl i d=g are perpendicular to e:
- Sm+2 5 -1 4m -3

other, find the value of .

Show that the points (2,3,4),(-1,4,5) and (8,1,2) are collinear.

EXERCISE 6.5

. Find the parametric form of vector equation and Cartesian equations of a straight line passi

through (5,2,8) and is perpendicular to the straight lines ?=(f +j'—l€)+s(21T —2}'+/€) a
?=(2f—j—312)+t(f+2}+2/2). i)

x=1_y+1 z-l. >x-3 y_
_ Y 4 = 3 and T=mi=z intersect at a point, find the val

of m.
EXERCISE 6.6

. Find the vector equation of a plane which is at a distance of 7 units from the orgin havir

3,—4,5 as direction:ratios of a normal to it.

. Find direction cosines of the normal to. the plane 12x+3y—-4z=65. Also, find the nor

parametric form of vector equation of a plane and the length of the perpendicular to the plan
from the origin.

. Find the vector and Cartesian equations of the plane passing through the point with positio

vector 27 + 6}' +3k and normal to the vector | + 3} +5k.

A plane passes through the point (=1,1,2) and the normal to the plane of magnitude 3+/2
makes equal acute angles \fvith the coordinate axes. Find the equation’of the plane,

If a plane meets the coordinate axes at A, B,C such that the centroid of the triangle ABC it
the point (u,v,w), find the equation of the plane, :
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EXERCISE 6.9
1. Find'th¢ Cartesian cquation of the plane passing through the linc of.intersection of the planes
;.'.(2,'"_7 ;'+4A7) =3 and 3x—5y+4z+11=0, and the point (=2,1,3).

3 Find the angle between the line F=(2f—]‘+/€)+t(f+2}—2/€) and the plane
;.(61’+3j+2£)=8.
4. Find the angle between the planes ?-(f+}—2!2)=3 and 2x-2y+z=2.

5. Find the Cartesian equation of the plane which passes through the point (3,4,—1) and is
parallel to the plane 2x—-3y+5z+7 =0.%Also, find the distance between the two planes.

Example 6.4
With usual notations, in any triangle ABC, prove by vector method that
sinA_sinB _sinC
a b

Example 6.9
A particle acted upon by constant forces 20 +5}'+6I€ and —1 —2}'—1:7 is displaced from the
point (4,—3,—-2) to the point (6,1,-3). Find the total work done by the forces.
Example 6.10
A particle is acted upon by the forces 3i — 2 + 2k and 27 + ] —k is displaced from the point
(1,3,-1) to the point (4,—1, 1) . If the work done by the forces is 16 units, find.the value of 1.

Example-6.11
Find the magnitude and the direction cosines of the torque about the point (2,0,—1) of a force

20+ —k whose line of action passes through the origin.

Example 6.17
If the vectors d@,b,¢ are coplanar, then prove that'the vectors a+b,b +¢,é+d are also

coplanar.
Example 6.18

For any three vector &,b,¢ prove that [Z%¢,@ +b,@ +b +¢] = [Ez',b,(':’] :

Example 6.19

Prove that [dxb, bx¢, ¢xal={a.p,c]*.
Example 6.20

Prove that (a@-(bx&))ad =(axb)x(@xE).

Example 6.26 ;

Find the vector (parametric) and Cartesian equations of the line passing through (—4,2,-3)
-x—2 y+3 2z-6

T

and is parallel to the line

Example 6.28

-1 .
3 = —y2— = il with coordinate axes.

Find the angle between the straight line
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Example 6.29 2 »% k) and th i
Find the acute angle between the lines 7 = (f+2j+4/2)+!(2i +2j+k) and the Straigh,

passing through (he points (5,1,4) and (9,2,12).

Example 6.30

: o -4
Find the angle between the straight lines _x2 1 2 4 o

Whether they are parallel or perpendicular.
Example 6.31
; d B(10,6
Show that the straight line passing through the points A(6’(71,2(8a; _4)( 0,6
perpendicular to the straight line passing through the points C(10,2,-5) an e

Example 6.33

. 1 y-2_z-3 jx-4_y-l_
Find the point of intersection of the lines J—rz—=_—y W png 5 2 &

Example 6.34

Find the vectpr equation (parametric) of a straight line passing through the point
x=2 _y-4_z+3

2 4:°

1

intersection of the straight lines 7={ +3}—l:7 +1(20 +3]+ 2k) and

perpendicular to both straight lines.
Example 6.35

Determine whether the pair of straight lines 7 = (21° +6} +3J::) +t(2§ + 3]’ +4l€) ;

= (2} -—312) + s(f + 2]’ + 3]2) are parallel.Find the shortest distance between them.
Example 6.36

Find the shortest distance between the given strdight Tines 7 = (2[ + 37+ 412) +1(-2{ + 7=2
and i_"—3:-l=—2+—2. ,’ﬂ,

2 -1 2
Example 6.38 ,

Find the vector and Cartesian equations of a plane which is at a distance of12 units from t
origin and perpendicular to 6 +2] -3k~ -
Example 6.40 ]

Find the direction cosines-of the normal and the length of the normal from the origin to t]
plane 7- (3 4] +12k) =5-

Example 6.41

Find the vector and Cartesian equations of the plane passing through the point with positic
vector 4f +2]’—3k and normal to vector 2i — j+k .

-

Example 6.42

A variable plane moves in such a way that the sum of the reciprocals of its
coordinate axes is a constant. Show that the plane passes through a fixed point

Example 6.52
Find the distance between the planes 7 - (2i I 2/2) =6 andF-(Gf-3j -—6/;) _97.

intercepts on th
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Example 6.56

Find the 'point where the straight line "‘2(2f~_;'+2k‘)+t(31¢ -;-4]‘-4-2/2) meets the plane

‘__‘,+:—-5=().

\

EXERCISE 7.1
A point moves along a line in such a way th

at after 1 seconds its distance from the origin is
s =217 +31 metres.

(1) Find the average velocity of the points betweén’ ;'= 3 and =6 seconds.

(ii) Find the instantancous velocities at =3 and # =6 seconds.

. If the mass m(x) (in kilograms) of a thin“rod of length x (in metres) is given by,

m(x) =+/3x then what is the rate of change of mass with respect to the length when it is
x=3 and x =27 metres.

EXERCISE 7.2

. Find the point on the curve y=x*—-5x+4 at which the tangent is parallel to the line

Ix+y=7.

- Find the points on the curve y=x®-6x*+x+3 where the normal'is parallel to the line

x+y=1729.

- Find the points on the curve y* —4xy=x* +5 for which the tangent is horizontal,

. Find the tangent and normal to the following curves at the given points on the curve.

(1) y=a% —x* at (1,0) (i) y=x*+2¢" at (0,2)

(111) 'y = xsin x at (%gj (iv) x=cost,y=2sin’t at 1 = % (each 3 marks)

."Find the equations of the tangents to the curve y=1+x for which the tangent is orthogonal

with the line x+12y=12.

. Find the equations of the tangents to the curve yz_x_+1 which are parallel to the line

x—1
xX+2y=6.

- Find the equation of tangent and normal to the curve given by x=7cost and y=2sint,teR

at any point on the curve.

EXERCISE 7.3

Using the Rolle’s theorem, determiine the values of x at which the tangent is parallel to the
x -axis for the following functions : (each 3 marks) '

2x

X
,XE _1,6

() f(x)=x"-x,x€[0,1] (i) f(x)=

2_
X+

(iii) f(x)=x/7c-§, x €[0,9]

. Using the Lagrange’s mean value theorem determine the values of x at whi¢h the tangent is

parallel tg the secant line at the end points of the given interval : (each 3 marks)
(1), fX)=x"-3x+2, xe[-2,2] (i) f()=(x-2)(x=7),xe[3,11]
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; | n value theorem for

I [a,D] X ab .
W f= —ona closed interv
‘\ b is d+h" (cach 3 marks)
rval [a, y

eds 150 k
6. A racc car is racing at 20" km. If its speed fever €xce

distance he can cover in the next two héurs? 4. Show that F@-r<3,

7 £1forall 1SXS 5
Suppose that the function f(x), f4X) ) such that f(o)zﬂ.l, f(2=4and

8. Does there exist a differentiable function f (x

S. Show that the valuc in the conclusion of the mea
al of positive numbers

i) (1) = Av® + Bv+C onany intc '
(i) f(x)=Ax"+Bx y b Jsthema

forall x. Justify your answer: -
2 3<x<0 where tangen;
9. Show that there lis & point on the curve f(%) x(x+3)e

is parallel to the «x <axis.
10. Using mean value theorem prove that fo
EXERCISE 74
1. Write the Maclaurin series expansion of the following functions:- '(each 3 marks)
(i) e (i) sinx (iii) cosx
(iv) log(1—x);—-1<x<1
2. Write the Taylor series expansion of the function logx about x=1 upto three no

r,a>0, b >O,|e"’ —e"bl <|a—b|.

terms for x> 0.

ads. i g
3. Expand sin x in ascending powers g upto three non-zero t€rms.

4. Expand the polynomial f(x)=x"—3x+2 in powers-of ¥—1.

EXERCISE7.5
Evaluate the following limits, if necessary use I "Hopital Rule : (each 3 marks)
2 —
1. hml i N Xt 3. lim—
b rge x°—5x+3 = log x
4. lim 2 5. lime™*Vx 6 lim| L1
Itanx 50 ~0\sinx x
2 x
]im Y A
L X1 (xz -1 x—l)
EXERCISE 7.6

1. Find the absolute extrema of the following functions on the given closed interval
1

4
() f)=x"-12x+10 5 [L2] (i) fF()=6x>-3x* ; [-1]]
: T
(]V) f(x) =2cosx+SsIn 2X4; {O, EJ (eaCh 3 marks)
EXERCISE 7.7
2. Find the local extrema for the following functions using second derivative test:
(i) f(x)=x¢" :
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EXERCISE 7.8

2. Find tWo|positive numbers whoge product is 20 and their sum is minimum.

Example 7.3

A_persort learnt 10 words for
davs after learning g given by
persoii forgets the words '2! d

Example 7.4

an English test, The number of words'the person remembers in ¢

i 10021 -0.11)", 01 < 16\ What is the rate at which the
ays after lcurning?

il 1 1 i
A particle moves so that the distance moved 1S according to the Jaw s(t) =t—-12 +3. At what
. o 3
time the velocity and acceleration are ZEero re

spectively?
Example 7.11

€curve y = 42
Example 7.12

For what values of x the tangent of the cury = ‘+x-2 is parallel to the line y=x.
Example 7.13

to the curve x=2cog3; and y=

=3sin2s,reR.
Example 7.16

Find the angle of intersection of the curve y

=sinx with the positive x -axis,
Example 7.19

Compute the value of ¢ satisfied by the Rolle’s the
F@®=x1-x)?%xe[0,1].
Example 7.20

orem for the funcfion

() ‘Find the values in the interval [%,2) satisfied by Rolle’s theorem for. the function

* 1 1
f(x)=x+—,xe[—,2].
X 2

Example 7.21

) X +6) .
Compute the value of 'c' satisfied by Rolle’s theorem for the function fx)= log( Sk J n

the interval [2, 3].
Example 7.22

Without actually solving show that the equation x*+2x*-2=0 has only one real root in the
interval (0,1).

Example 7.23 _ )
Prove using the Rolle’s theorem that between any two distinct real zeros of the polynomial
ax"+ an_lx"_l +:--+ax+a,
there is a zerp of the polynomial -
na[lxn_l +(n_1)an—lx”“2 +'. '+a| '
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Example 7,24

Prov . 3 -0x* <] {er12 in the interval (2’7)
€ that there is g zero of the polynomial, 2x 2494 +28
that 2 i : g |
a2 and 7 qre he zeros of the polynomial x*-6x -~} Q*
Example 7.25

. m satisfied by th
Find the values in the interval (1,2) of the mean value theore i

JX)=x-x for1<x<2,
Example 7.26
m/hr. The truck completes a

. s k
A truck travels on a toll road withia speed limit of 80 ker is issued with a speed v;

1_64 km journey in 2 hours. At the.end of the toll road the tric
ticket. Justify this using the Mean ‘Value Theorem.

Example 7.27

i 2) =178
Suppose f(x) is a differentiable function for all x with fs29 md 254 thef
is the maximum value of fn? !

Example 7.28
Prove using mean value theorem that, |sin —sin f| < la—Bl. @ B € B ’
Example 7.29

A thermometer was taken from a freezer and placed in a boiling water. It took 22 secon
the thermometer to raise from —10°Cto 100°C. Show that the rate of change of termpcr_ainl_
some time tis 5°C per second. :

Example 7.37
. (l1—cosm@
If lim| ——— [=1, then prove that m=1n".
6-0\ 1—cosné
Example 7.38
Evaluate : lim (log(l_—x)J .
x-17\ _cot(rx)
Example 7.39
(1 1
Evaluate : lim| ——- !
=0\ x eF=1
Example 7.40
Evaluate : lirgl xlogx.
Example 7.41
. (x*+17x+29
Evaluate : lim| ———— |.
X=p00 X
Example 7.42

x
. [ e
Evaluate : !gr)(;;),m eEN.
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Example 7.46 | | | |
proveshat*the function f(x) = x7 42 18§ strictly increasing in the interval (2,7) and strictly

casingin the interval (-2,0).

ple 7.48

Find  the absolute  maximum and absolute minjmum values of the function
=2 #3337 —12x on [-3,2].

Example 749
FFind the absolute extrema of the function f(x) =3cosx on the closed interval [0,27].

decr

Exam

‘Example 7.52
Prove that the function f(x)=x—sinx-.is increasing on the real line. Also discuss for the

' existence of local extrema.

EXERCISE 8.1
2. Use the linear approximation to find approximate values of (each 3 marks)
2

() (123)3 Gi) 415 (iii). 326 .
3. Find a linear approximation for the following functions at the indicated points.

(1) f(x)=x3 —5x+12, x, =2 (ii) g(x):-\/_xz-f-g, x0=—4

(i) mOB= —X= ' =1 (each 3 marks) v
x+1

4 The'radius of a circular plate is measured as 12.65 cm instead of the actual length 12.5 cm.

k- (i) Absolute error (ii) Relative error
N~/ (iii) Percentage error, in calculating the area ) (each 3 marks)

5. A sphere is made of ice having radius 10 cm. Its radius-decreases from 10 cm to
9.8 cm. Find approximations for the following: /4 (each 3 marks)

(i) decrease in the volume (ii) change in the surface area

6. The time T , taken for a complete oscillation.of a single pendulum with length [, is given by
the equation 7 =27 \/z , Where g is aConstant. Find the approximate percentage error in the
calculated value of T forresponding to an error of 2 percent in the value of ¢. |

7. Show that the percentage error in the n™ root of a number is approximately % times the

percentage error in the number.
EXERCISE 8.2
3. Find Af and df for the function f for the indicated values of x,Ax and compare
(i) fx)=x —-2x*;x=2, Ax=dx=0.5
(1) f (¥) = x* +2x+3; x=—0.5, Ax=dx=0.1 (each 3 marks)
4. Assuming log,, e =0.4343, find an approximaie value of log, 1003
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8.4n newly

- lation (in thq
( the voting pep! Usay,
INCreage

dC\’CI()pCd city, it is estimated tha i< the time in Year,

<8 where |
according 1o V(1) =30+1217 ', 05t

I
~ year.
yfi4-to 4 3 y

¥ N ' ‘ Y Y 1¢ rr( (
PProxinye change in voters for the time change

at. If it’s radius iNCre,.

y e of he
% | - F . - lnﬂucncc , . ,
10. A Circular plage expands uniformly under the he area and the D,

int
imate change
WM 1o 10.75¢m, then find an approximatc

Pereentage changes in the area.

i ; ] i he
amnt of thickness 0.2 cmis'applied to t Cu
Wials to find approximately how md{l)’t -
Also calculate the exact amount of pain

EXERCISE 8.3

11 A coat of p
the differey
this cube,

faces of a cube whosc edge s | 0c
bic centimeters of paint is Useq |
d to paint this cube.

2 ; ~0.
S, Let g(x,y):Txg_z for (_x,y)¢(0,0) and 8(0,0) 0
X +Yy

1 =mx,me R.
(i) Show that ( l)in(qoo)g(x, y) =0 along every line y
x,y)—=(0,
2
=kx",k e R\{0}.
(ii) Show that  1im glx,y)= — along every parabola y = kx {0}
(x3)=(0,0)7 1+k

2 2
6. Show that S, y) = ch—yl- is continuous at every (x,y) € R".

y +

e’sinx

7. Let g(x,y) = ,for x30 and g(0,0)=1. Show that g\is continuous at (0,0),

EXERCISE 8.4
1..Find the partial derivatives of the following functions at the indicated points.

1) f(x,y)=3x"- 2xy+ y* +5x+ 2,(2,-5)
(i) g(x,y)= 3x° + y2 +35x+2,(1,-2)
(iii) h(x,y,z) = xsin(xy) + 2%x; [2,%,1)
(iv) G(x, y)=¢e""" In(x* £y2), (=11

(each 3 marks)
: ou 0
4. If u=1log(x’ +y* +2% find @+_“+_"

ox dy 07
. | 0w o*w
8. If w(x, y) =xy+sin(xy), then prove that %; = gxa
EXERCISE 8.5

2
1. If w(x,y)=x"-3xy+2y°,x,

Y€R, find the linear approximation for 1y g (1,-1).
=x"y+3xy*,x, y
2. Let z(x,y)=x"y+3xy",x,

€R. Find the linear approximation fopf \Z at (2,

-1).
=x’- i :
3, If v(x,y)=x"—xy+ 4 Y +1, x, Y€R, find the differentia] \gy,

4, Let V(x,y,z2)=xy+yz+2x, x,y,zeR. Find the differengig] dv .
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EXERCISE 8.7
")

cu o 3
4. If @}) = === prove that =y ===y,
\/\ + v o Oy )

Examplc 8-1
¥ s ~ 1 ar . 1 i1 Y Y — A
)" Find the lincar approximation for f(x)=4/] +x,x>%, at x,=3. Use the linear

ppm\i‘“““”“ to estimate [(3.2).

xample 8.2

Usc lincar approximation to find an approximate’value of V9.2 without using a calculator,

Let us assume that the shape of a seap bubble is a sphere. Use linear approximation to

appmumatc the increase in the surface area of a soap bubble as its radius increases from 5 cm to
2 cm. Also, calculate the percentage error:

; mmplc 8.5

Let f,g:(a,b) > R be differentiable functions. Show that d(fg) = fdg + gdf .
xample 8.7

| If the radius of a sphere, with radius 10 cm, were to decrease by 0.1 cm, approximately how
much would its volume decrease?

Example 8.8

3x—-S5y+8 LN
Let f(x,y)= oy forall (x,y) € R?. Show that f is continuous or*R?.

Example 8.9

Consider f(x,y)= iy if (x,y)#(0,0) and £(0,0)=0. Show. that f is not continuous

ia' (0;0) and continuous at all other points of R?.
) iample 8.10

2

] 2x ; ;
Consider g(x,y)= o i > if (x,y)#(0,0) and g(0,0)=0. Show that- g is continuous on

’RZ

 Example 8.16

; If w(x,y,z)=x"y+y’z+27°x,%,y,z € R find the differential dw .
kExample 8.17

; Let U(x,y,z) =x* —xy+3sin z,x, ¥, z€ R. Find the linear approximation for U at (2,-1, O)

e

EXERCISE 9.3
1. Evaluate the following definite integrals :
dx
) | ————— 1ii A
;[ X +2x+5 = -[ +x
3 . 3 2
(iv) J’g‘ (—lﬂ—{)dx v) J\/cos@sin3 6 do (vi) I ——dx
h I+cosx 0 1 + X )
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g

—— e el

. : integration:
2. Evaluate the following integrals using propertics of intcg

4
) j x cm[ ') o i)
e+ 2

2z

Y

sin” x dx

n 3 . _’___,],_/-—-dx
(iv) [ log(' “‘“"de (x) -[1+ tan X
3-cosx z
EXERCISE 94
Evaluate the following: -1 -l
1 | gin(3tan” x)tan  x
3 g, [ S ae g
1. J. e dx - 1+ x .
A 0
] z '
B 5 Gin x 4. J'xz cos2x dx
3 [
o ./ N 0
EXERCISE 9.5
Evaluate the following:
3 2. Vidx
QN
!1+5005 % £5+4sm2x
EXERCISE9:6
1. Evaluate the following:
: :
(iii) J’ sin® 2x dx (iv) j sin®3% dx
0 0

2r T ]
) [ sin®xcos* x dr i) [ sin’i‘-dx (vii) [Zsin’ Gcos’ 640 (viii) J:xz(l—x]
2

S t——v |y

EXERCISE 9.8 4
2. Find the area of the region bounded by 2x—y+1=0, y=-1, y=3 and y-axis. 3

EXERCISE 9.9

1. Find the volume of the solid generated by revolving the region enclosed by y = =24
and x =1about the x -axis, using integration.

Example 9.5
3

Evaluate : I(sz —4x+5)dx .
0
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Exa"]plc 9.()

n P 2x+7 I
Svaluate : J. 5 dx .
Ev g DX 9

Example 9.8

> ecxtanx
Evaluate : I
0

1+sec? x

Exanlple 9.9

Evaluate : I ) dx .

Example 9.23

If £(x) = f(a+x), then joz fGydx =2 f (ydx
Example 9.26

Evaluate : Ia f(x)
- f(D)+ fla—x)

Example 9.29

3 Jx
Evaluate: I ——Fdx
2 J5—x+Jx

Example 9.31
Evaluate I: x* cosnxdx, where n is a positive integer.
‘;‘Example 9.32
Evaluate : J: e (2x —x— Ddx.

Example 9.33

27
2. e . “ . .
Evaluate : _[0 X" sinnxdx , where n is a positive integer.

Example 9.34
1
Evaluate : L e (1—x)dx.

Example 9.35

o0

Evaluate _[ 5
Ll Fx

cosx 7
sinx 3

—dx,a>0,beR.

Example 9.38

Evaluate 0

45
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Example 9.39
Find the values of the following:

4

2
(i) Isin’.\-cos‘ xdx (ii) jsin‘xcoséxdx-
0 0
Example 9.41
’ I 1
E\aluatejox (I—x )dx.
Example 9.42

1
Evaluate jo x (1 - x)4dx :
Example 9.44
Evaluate I: e “x"dx  wherea>0.

Example 9.48 _ .
Find the area of the region bounded by the line 7x—35y = 35, x—axis and the lines x~.
x=3,
Example-9.62
Find the volume of a sphere of radius a.
Example 9.67

Find, by integration, the volume of the solid generated by tevolving about y-axis the
bounded between the parabola x = y* +1, the y-axis, and the linés y=land y=-1.

EXERCISE 10:3
1. Find the differential equation of the family of \ (i) all non-vertical lines in a plane (i
non-horizontal lines in a plane.

2. Form the differential equation of all straight lines touching the circle x° + y? = 72,

3. Find the differential equation of thé family of circles passing through the origin and ha
their centres on the x -axis.

4. Find the differential equation:of the family of all the parabolas with latus rectum 4a
whose axes are parallel to'the. x -axis. "

5. Find the differential equation of the family of parabolas with vertex at (0,—1) and ha
axis along the y -axis.

6. Find the differential equations of the family of al] the ellipses having foci on the y -axis
centre at the origin.

7. Find the differential equation correspondin

& [0 the family of curves ted b
equation y = Ae” + Be®  where A and B represented 0y

are arbitrary constans.
EXERCISE 104

3.. The slope of the tangent to the curve at any point is the re

ci - it
at that point. The curve passes through (2,5). Find the i procal of four times the ord

ation of the curve,

b
=ax+—,x#0 1 i . .
o: iShiaw thal 3= o 1 * Y 1sasolution of the differentja] ®quation x’y"+ xy'—y =0.
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L)
6. Show that't v = qe

(, y (Iy
differential cquation —5 3 =L )

dx’ (L\

7/Show that the differential equ

K 5
where a is a positive parameter, is [yz —2xy d_J - 8( d)’]
& ;

dx
EXERCISE10.5
4. Solve the following differential equations:
. dy 1-y?
(i) == =2
(iii) sin % =a, y (0) =i @iv) & =" +x’e

EXERCISE 10.7
Solve the following Linear differential equations:

1. cosxd—y+ysinx=1
dx
Example 10.4

Find the. differential equation of the family of circles passing through the points (a, O) and

(~a,0):
Example 10.6

Find the differential equation of the family of all ellipses having foci on the x -axis and centre
at the origin.

~ Example 10.9

Show that y = 2(x2 —1) +ce™ is a solution of.the'differential equation % +2xy—4x’ =0.
Example 10.10

Show that y=acos(logx)+bsin(logx),x>0is a solution of the differential equation
Xy +xy'+y=0.
Example 10.11

dy
Solve (1+ =1+ y-.
(1+2*) == =1+
Example 10.16
dy 2
Solve : == =(3x+vy+4).
—=(3x+y+4)
Example 10.20
dy dy
Solve~y? + x? 2L = xy ==,
il o
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EXERCISE 11.1
| : = en th
1S the number of tails occurrt.d'W|] &
ously. Find the values of the random variable

i

Joe “fair oINS are goq¢

id number of points i its in:
(

. Suppose X
simultane
images,

rJ

laken fryjig
Mverse img

Two balis are chosen randomly fror'an urn containing
that we wip, ¥15for each red ball selected and we lose

n
fienotcs of winning amount, then. find the values of X a
Images,

ifs are taken at random. If the p,,

nins 5 mangoes and 4 apples. Thies Y dom variable and number of pointsh

are apple, then find the values of theran
ges.

(7S]

6 red and 8 black balls, uy
10 for each black ball seje,
d number of points in jgg o

6 : and ‘4’ on remain;

A six sided die is marked"’ on one face, ‘3’ on two of its ftacf‘i;o e v?fﬂ
faces. The die is thrown twice. If X denotes the total score in e
the random variable and number of points in its inverse 1Mages.

EXERCISE 11.2

1. Three fair coins are tossed simultaneously. Find the probability mass funcholiiox numbg
heads occurred.
EXERCISE 11.3
kxe™™ for x>0
I The probability density function of X is given by f(x)= 0 Sor” x <0
Find the value of k.
6. If X is the random variable with distribution function F (x)given by,
0, x<0
1.,
F(x)=<=(x"+x)0<x<1
()=15(x+x)
1; x21
then find (ii) P(0.3< X <0.6).
EXERCISE 11.4
3

If p and o are the-mean and variance of the discrete random variable X, i
E(X +3)=10 and E(X +3)* =116, find M and o°.

5. A commuter train arrives punctually at a station every half an hour. Everyday in the morni
a student leaves his home to the railway station.

Let X denote the amount of time
minutes, that the student waits for the train from the time he reaches the railway station. ]
pdf of X is

1 0<x<30
=— x
() =430
0 elsewhere

Obtain and interpret the expected value of the random variable X,

8. A lottery with 600 tickets gives one prize of 2200, four

i prices of ¥100, and six prizes of ¢
If the ticket costs is T2, find the expected winning amoy

ntof a ticket,
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EXERCISE 11.5

9

The probability that Q hits a target at any trial ig l He tries at the target 10 times. Find the
4 D
prebability that he hits the target (i) exactly 4 timeg (ii) at least'one time.

57 A retailer purchases a certain kind of electronic _deyice from a Manufacturer. The
manufacturer indicates that the defective rate of the ‘device is 5%. The inspector 'of the

retailer randomly picks 10 items from a shipment. What is the probability that there wi]] be
(i) at least one defective item (ii) exactly two deféctive items.

oo

1f X ~ B(n, p) such that 4P(X =4)=P(x=2) and n=6. Find the distribution, mean and
standard deviation.

9. In a binomial distribution consisting,of 5 independent trials, the probability of 1 and 2
successes are 0.4096 and 0.2048 respectively. Find the mean and variance of the
distribution.

Example 11.1:

Suppose two coins are tossed once. If X denotes the number of tails, (i) write down the sample
“space (ii) find the inverse image of 1 (iii) the values of the random variable, and number of
elements in its inverse images.

Example 11.2:

Suppose a pair of unbiased dice is rolled once. If X denotes the total score: of two dice, write
down (i) the sample space (ii) the values taken by the random variable X,/(iii) the inverse image of
10, and (iv) the number of elements in inverse image of X. \

Example 11.3

An urn contains 2 white balls and 3 red balls. A sample of 3 balls are chosen at random from
the urn. If X denotes the number of red balls chosen, find-the values taken by the random variable
X and its number of if inverse images.

Example 11. 4:

Two balls are chosen randomly from an urn.containing 6 white and 4 black balls. Suppose that
we win X 30 for each black ball selected and the loss I 20 for each white ball selected. If X
denotes the winning amount, then find the/Values of X and number of points in its inverse images.

Example 11.5

Two fair coins are tossed simultaneously (equivalent to a fair coin is tossed twice). Find the
probability mass function for number of heads occurred.

Example 11.11

Find the constant C such that the function

2
= Cx 1<x< 4
0 Otherwise

is a density function, and compute (i) P(1.5<X <3.5) (i) P(X <£2) (i) P(3< X).
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‘ Examplc 11.13

¢ v . ' 5 ¥ 0 !iVCn hy,
ITis the random variable with distribution function F(X)8

0, x<0
F(x)={x, 0<x<l
1, 1<x

. <x<0.7).
then find (i) the probability density functio,f(x) (i) P25 X

Example 11,15

' ipment havin
Let X' be random variable denoting the life time of an electrical equip 8 Prop

dcnsily function
ke for x>0

f= {0 for x<0.

Find (i) the value of (ii) Distribution function (i) P(X <2
(iv) calculate the probability that X is at least for four units of life time (V) P(X =3
Example 11.16

Suppose that f(x) given below represents a probability mass function,

X 1 2 3 4 5 6
f(x) c? 202 3c? 4c? c 2¢

Find (i) the value of ¢ (ii) Mean and variance.
Example 11.19  (each 3 marks)

Find the binomial distribution function for each-of the following.

(i) Five fair coins are tossed once and X denotes the number of heads.

(ii) A fair die is rolled 10 times and X denotes the number of times 4 appeared.

EXERCISE 12.2 el
6. Construct the truth tablefor the following statements, (each 3 marks)
(i) pA—g () =(pA~g) (i) (PVE)V—q (iv) (~p— AP — g)
9. Provethat g —>p=—-p——gq.
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