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Chapter 1 : Mathematial Logic
(2 - Marks)

Write the truth values of the following statments.

i) 2 isarational number and it isthe only even prime number.
ii) 3x e Nsuchthat x+3>5

iif) 3+ 2i isarea number or it isacomplex number.

iv) It isfalse that New Delhi is not a capital of India.

V) The cube roots of unity arein GP.

If p, g, r are statments with truth value T, F T respectively, determine the truth values the of

following :

) (pvr) ~q

i) P> or

if) PeaAl@ern)

V) ~TA~qQV(pPA~T

V) (rAg) < ~p

Write the negations of the following statements.

i) Heisrich and happy.

i) If | beome ateacher, then | will open a school.
i) vV Xe N, x+5>8

i) A personisbusy if and only if heisadoctor.
v) ~p—>(@vr)

Vi) All parents care for their children.
Prepare the truth table for each of the following statement pattern.
) PA(Q—p

i) (~pv~a) > (PAQ

i) — (PA~p)vq

V) (Ppegv@en

v) ~q —>~p

M)  pv~p
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Write the following statmentsin symbolic form :

i) Manishadoes not live in Mumbai.

i) If anumber n?is even, then nis even.

1)} Rohit is neither healthy nor wealthy.

i) If AABC isright angled at B, then AB? + BC*> = AC2
V) Itisraining if and only if the weather is humid.

Expressthe given circuitsin symbolic form.

i) et /
[ -] 2] ]
G G—
A £y 2 | +
= O
Battery Lamp
if) )

If p: The earth isround.
g : The moon rotates around the earth.
and r : The sunis hot.

Write the following in verbal form.

DpAq (i) peq (i) p>(qvr)
(iv)(~pAQVr (V) g—-r

If A={4,5,7, 9}, determine the truth value of each of the following.
quantified statements.

i) dxe A, suchthat x+2=7

if) vXxXeA,x+3<10

i) IxeA,suchx+5>9
iv) 3 x € A, such that x is even.
V) vV Xe A, 2x < 17

E
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10.

Write duas of the following statements.

i) (pvgVr

i) PV AT

i)  ~@PEvaAfpv~@A~T)]

V) Sohan and Kavita can not read french.
VV  (~pA~Q=~(pvQ)

vi)  (PAT)V(FA~Q

Prove the following results ; using truth tables.
), p—>g=~pVq

i) pod=pPE->aqA@—>p

i)  ~(PAQ =~pV~g
V) pAg=~(-~0)
Vo o~(Pp-od=pA~g

3 Marks

State the converse, inverse and contrapositive of the following conditional statement.

i) If the teacher is absent, then the students are happy.

i) If2+3<7then7+3>2

i) If f (x) isdifferentiable function then it is continuous

V) [pPA(P—->0]—>q

V) A family becomes literate if thewoman init are literate.

Prepare the truth table of the following statement patterns.
) (PAQ > (~pV~0)

i) [(PAQVITA[~rv(pAaQ)

i)  ~pAd) o (pP—>~0)

V) (PenNA@ep

Using truth tables. Prove the following logical equivalenes.
) Ped= PADV(~pA~Q

i) PAQ >r=p->(q—>7)

i)  ~(~pAgA(PVQO =p

>
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Using truth tables, examine whether each of the following statement patterns is atautology or
a contradiction or a contingency.

) [(p—>ad Apl -0

i) P>~pA(CpP—>p

if) (~pAQA@—>p

i) PVgVreopVvV@vrn

v) PVa APV

Using the rules of negation, write the negation of the following.
) PA~(@AT)

i) ~pAQV (pA~aq

i) P>q AT

V) If 10>5and5<8then8<7

V) It isfalse that the sky is not blue.
Expressthe following circuitsin symbolic form and write input output table.
i) - /A
S ‘I 4
|/ Sa-
L]
/s 51 S L
+ S L 7
S ¥ Nt Vo
o ! (L
Battery Lamp
_ /o /
} Sy S
") . — -—
7 7 7
/ /.
N fo 53 AV
*1 11— - m.
T — A
Battery Lamp
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10.

8 I
ii) L — .
S
/ y :
— 2
—
1l 7/ > Sz
/\ 53 / ~
Se
-\- —
= <0
Battery Lamp

Congtruct the swiching circuits of the following statement patterns.

i) [PA@VIDV(~pVY

i) PAQV(~P)V(pPA~Q)

i)  [(PVAA~pV[rA(~qV 9]

V) pA[QV(IA~P]AS

Write the following compund statement in symbolic form and write their negations:
i) Mahesh isfat but not lazy.

i) It isneither cold nor raining.
i) Some countries are digital and all people are technosavy.
i) If | drive fast and do not follow traffic rules, then | will meet with an accident.

If p, g aretrue statements and r, s are fal se stlatements, then find the truth val ues of the following
compound statements.

) ~pva)->(sA~r)

if) [(Pp—>q) —>1r1] >s

if) Pe>s)A(p—a0)

Iv) [PA@VIN]VI[sA~d

V) PA[QA(~PAINV ~5V~r

i) Write the contrapositive of the inverse of the statement “ If two numbers are
not equal, then their squares are not equal”.

if) If (p A ) > risfase, then find the ruth value of the negation of the statement.
(pv~n—->(A~p

i) Show that the dual of (p »> ~ q) V qisacontradiction.

e >
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(D) for 4 marks

Simplify the following so that the new circuit has minimum number of switches. Also, draw the

amplified circuit. / J
/7 'SI' S;, 7
S L

$ Sy

'/f o .J -
I
S Sz,

+ -
Battery Lamp

Without using truth table, prove that

) ~PAQV(~PpA~q)V (PA~a=~pV ~(
i) [PA@VD]IVI~TA~qApl=p

if) pe>qg=~PA~0A~(@QA~p)

I dentify the pairs of following statements having same meaning.

i) If apersonisasocial, then heis happy.
if) If aperson is not social, then he is not happy.

i) If aperson is unhapyy, then heis not social.

i) If aperson is happy, then heis social.

Write the following statement in four different ways, conveying the same meaning.
“1f you drive over 80 km per hour, then you will get afine.”

Show that, the following, circuit can be smplified and reconstructed so as to reduce its number

of switches from 7 to 4. \ .
Ty
L. _/
V4 Sa
.
A 5 N/

‘/r VAR _‘/ T v

£ Ss 33 54

the ()
BattLy \—*‘/ Lamp

. 4 .
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State the dua of the following statement by applying the principle of duaity. Also, prove that
both sides of the dual are equivalent.

PA@AT) = (PAQ AT
Simplify the following circuit and reconstruct an alternative circuit having minimum switches:

/ ) .-———/53 -
S 1 -y /—LJ h
/7 y. — __J _gf Sz' ]
S22 ’ >3 j
[, _ T
L
Battery Lamp

Write the following circuit symbolicaly and construct its switching table. What conclusion would
you draw from the table ?

.
s
. { S,
7 £ < ]
St Sa
?
4 {  — v
!
> 1 Sa
A~ / . yay N
{ r %
5 Sa
+ -
4 H «—O
Battery Lamp

*k*k*k
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Chapter 2 : Matries
(2 - Marks)

Find the adjoint of the following matrices.

) 13 i) [5 6] i) 1 -2
—2 4 3 4 4 3
Find th_e inverse of Ihe following Matrices u§ ng €l ementa_ry row transformat?ons ]
) [2 3] i 1 37 i) "4 57
i 5 7 | i 2 7 | i 2 1 |
iv) [ cosa sina v [ 3 2 6
i —-sino.  cos oc:| 1 1 2
|2 2 5

Find the inverse of the following Matrices using elementary column transformations.

)

i)

iii
1 2 2 _3i| ) cosec 0 cot 0
| 2 _1_ | = 2 —cot 0 cosec 0
iv) [ 4] w [1 38 3
1 4 3
1 3 4

Find the inverse of the following Matrices using adjoint method.

2 3 i| |: 3 4 i| 0 cos 9
V) [ _ V) 1 0
i 4 3 2 2
3 4 5
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Express the following equationsin matrix form and solve them by using.

)

ii)

reduction method b) Inversion method.
X+y=2 3X+2y=5

2Xx+y=5 3x+5y=-3

X+3y=4 4x-y=3

2X—-y=-2, 3X+4y =3

x+3y=1 2x+y=1

Find the matrix X such that AX = B, where A = |:_1 2i| and

-] N

1
Find the matrix X such that AX =1 whereA = 3 4 i|
1 1 4 1
If A= ,B= and
1 2 3 1
24 7
C= |: a1 9 i| , then find the matrix X such taht AXB =C

3 0 2
If A= , B = ,  then find the matrix X such
0 4 1

that A°X =B

IfA= 1 1 and B = 2 4
0 1 1 3
then find matrix (AB)=.

fa=| 1 3| thenfind adj (adj A)
5

If A= and A~! = KA, then find the value of K.
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10.

) IfA= © > and B = 1 0 find AB.
5 6 0 11

i) IfA = 5 ,B=[3 1 -2]verity that (AB) = BA.

-5 _
i) IfA= 2i| show that A2—5A -141 =0

B 1 2
iv) Iff(x)=x2—2x-3, findf (A) whenA = |:2 1i|
If Aisinvertible matrix of order 3and | A | = 5, then find the value of | adj A|.
2 3 2 4
If A= . B =
1 5 6 19

verify that adj (AB) = (adj B) (adj A)

3 Marks
: 3 1 :
i) IfA= |: . 2i|,showthaIA2—5A+7I:OandhencefmdAl.
4 5 1
ii) IfA= , show that A= —(A-51)
2 1 6
i) IfA= ! 2 ! B = ° ' then
2 1 o’ 2 3
1 -1
find (AB)*
0 4 3
V) IfA = 1 3 3 then prove that A% = |. Hence show that A7 = A
-1 4 4
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10.

1 2 3
Find adj A, if A = 2 3 2

3 3 4

Nina and Meena want to buy pens and books. Ninawants 2 pens and 5 books while Meena
wants 6 pens and 8 books. They both go to a shop and buy them. When the shopkeeper gives
them the pens and the books. Nina pays him Rs. 110 and Meena pays Rs. 190. Find the prices

of one pen and one book using matrices.

1 0 1 1 2
If A= 0 2 3 and B = 1

1 2 1 2 4
then find the matrix X such that XA = B.
Find the adjoint of the matrix

A= [1 2} and verify that A (adj A) = (adj A) A = | A ||

3 _
1 0 0
Find the inverse of the matrix .
. o 0 cosa Sna
using adjoint method. .
0 Sno —CoS o

If A and B are two invertible matrices of the same order, then prove that
(AB)* =B*A?

4 3 -3
IfA= 1| 1 0 1 | ,show that adj A = A
| 4 4 3
- , _
fA=| 3 1 4 | with usual notations verify that
0 -1

I) a3lC3l+a32C32+a33C33:|A|
1)} a,C,+a,C,+a,C, =0, Where Cij the co factor of g

Using e ementary transformations show that the inverse of the matrix.

a b 0 a b 0
b a 0 IS b a 0 if@d+b?=1
0 0 1 0 0 1

C2>
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4 Marks

Find the inverse of the following matrices using

(a) elementary row transformation. (b) elementary column transformation.

[ 2 1 3] 2 0 1]
) 5 3 1 s 1 0
| 3 3 | | 0 1 3 |
3 1 2] 0 1 2 ]
i) 5 2 4 v) | 1 2 3
| 2 3 | | 3 1 |
[ 1 1 i 1 2 2]
v) 2 6 vi) |4 3 0
| 2 -1 4] | 0 ) |
B 1 2
) If the matrix A = 0 2 -3 and
i 2 4
1 2 0
Bt=1] 0o 3 —1| then compute (AB)™.
1 0 2
2 -1 1
if) For the matrix A = 1 > 1 ,
1 1 2

verify that A*—6 A2+ 9A —41 = 0. Hence find A=.
1)} Find the matrix A such that

2 -1 0 -/ 5 6
A -5 4 1 - 7 -5 4
2 —2 1 —/ 7 4
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Express the following equations in matrix form and solve them by (a) Reduction method (b)
Inversion method

i) 2X—-y+z=1,x+2y+3z2=8,3x+y-4z=1
i) X+y+z=3, 3x-2y+3z=4,5x+5y+z=11
i) X+y+z=3, 2Xx-y+z=2, x-2y+3z=2
i) 2Xx+3y+3z=5,x-2y+z=-4,3x-y-2z=3

V) i+i+l_0:4,i_i+i=1
X y z X y z
L 22,
X y z

The cost of 4 kg onion, 3 kg wheat and 2 kg riceis Rs. 60. The cost of 2 kg onion, 4kg wheat
and 6 kgriceisRs. 90. The cost of 6 kg onion 2 kg wheat and 3 kg riceisRs. 70. Find cost
of each item per kg by matrix method.

2 -1 3
IfA= 1 3 2 , find A
3 -4 -1

Using A7, solve the following system of linear equations.

2Xx-y+3z=13, x+3y+2z=1 3x-4y—-z=8

A salesman has the following record of sales during the past three months for three itemsA, B
and C which have the different rates of commission.

Months Saesof Units Totd commission
A B C (inRs)

Janaury 90 100 20 800

February 130 50 40 900

March 60 100 30 850

Find out the rates of commission on itemsA, B and C

cosXx —-sinx O
Iff(x) = snx cosx O show that ( f (X) ) =f ().

0 0 1
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10.

Ramesh buyes half a dozen pencils, 2 erasers and 2 sharpeners from a shop and pays Rs. 14
from the same shop, Suresh buys 15 pencils, 5 erasers and 3 sharpeners and pays Rs. 35,
whereas their friend Mahesh, who accompanied them to the shop, buys as atoken 1 pencil,
1 eraser and 1 sharpener for the payment of Rs. 3. Find the price of each item at the shop,
by using matrices.

Three cricket fans, nick named as Soni, Moni and Dhoni, went to play for a country match.
Their individual scores being x , y and z respectively. Find X, y, z using inversion method
from the following data :

) the sum of their scores is a centrury.

if) if we subtract the sum of Soni and Moni’s score from twice of Dhoni’s score it
isgtill ahalf centuary.

1)} four times Moni's score minus Soni's score equal to Dhoni's score.

Solve the following equations by using Reduction method.

log, + €& +2°=3
log. +2e¢ +372°=6
2log,+3e +4z22=1

*k*k*
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10.
11.

Chapter 3 : Trigonometric Functions
(2 - Marks)

Find the general solution of
cot O +tan ©® = 2 cosec O .

Find the number of ordered pairs (x, y) satisfyingy =2 sinxandy =5x>+2x + 3

X
Find the number of solutions of the equation 1 + sinx . sin? (—) =0 in [-m, 7]
2

If 2 cos’x + 3 sinx — 3 =0, 0° < x < 180° then find the value of x.

If tan 2x = tan (i) , then find the value x.
2

Find the general solution of 4 sin’x — 3 = 0
Find the principal solution of V3 sec x + 2 = 0

Find the general solution of cos x = — L

2
Find the polar co-ordinates of point whose carlesian co-ordiantes are (1,V3 )

Find cartesian co-ordinates of the point whose polar co-ordinates are (2, n/4)

Show that ac cos B - bc cos A = a? — b2
3 Marks

Two adjacent sides of a cyclic quadrilateral are 2 and 5. The angle between them is 60°. If the
third side is 3, then find the fourth side.

Find the number of values of x in [ 0, 27 ] satisfying the equation 3cosx — 10cosx + 7 = 0

Ifin A ABC,b=v3, c=1and B - C =90 then find the angle A.

2

Find the value of x if sin™! (1/3) + sin™ (—) = sin'x.
3

Find ‘x” if sec? 2x = 1 — tan 2x.

Solve the equation 2 tan™ (cos x ) = tan™' (2 cosec x)

The general solution of tan(ﬁ) =3
3
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8. Find the principal value of cosec (xX) =2

9. Inright angled triangle A ABC, right angled at C. Show that tan A + tan B = i

100 InAABC &b
sin (A/2) sin (C/2) = sin (B/2) and * 25’ isthe perimeter of the triangle thenfind ‘s'.

4 Marks

1.  InA ABC prove that b-c _ tan (B/2) —tan (C/2)
a tan (B/2) + tan (C/2)

2. In A ABC, acos’ (C/2) + ¢ . cos® (A/2) = S_bthen prove that a, b and ¢
, 2
areinA.P.
3. In A ABC, if &, b?, c? arein A.P. then prove that cot A , cot B, cot C arein A.P.

1 2
4. Findthevaueof theexprontan{7|:grr1( 2 >+ Cos-l(l y>i| }

1+ 1+y?

Where x > 0, y > 0 Such that xy < 1

5. INAABCIf ~C=— th thasn(A—B) = 22
. n i = en prove sn(A-B) = 2+ b2
6. Show that tan™ = — — — cos’x,

\/1+x—\/1—x) T :
Vi+x + V1-x 4 2

-1
for — <x< 1
V2

3 12 56
7. Prove the following sin—l(—> + cos? —3) = gsn? —)
5 1

65
x—1 X+ 2 T
8. If tan™ ( ) + cot? ( ): —, then find x.
X—=2 Xx+1 4

= ~3 -1
0. Prove that sin™ 7 + cos? 2— = cos? 7

) 8 _ 3 _ 77
10. Showthat snt'|— | +sint | — |= sn?! _
17 5 85

*kk*

>
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10.

Chapter 4 : Pairs of Straight lines
(2 - Marks)

Find the condition that the lines joining origin to the points of intersection of the line
y = mx + ¢ and the curve X2 + y2 = & will mutually perpendicular.

Find the distance between pair of parallel lines given by x2 + 2xy + y>—8ax —9& = 0
The lines represented by x2 + Axy + 2y?= 0 and the lines represented by

(1 +A) x2—8xy +y? =0 are equally inclined, then find A.

Show that the equations

(y—-mx)2=2a (1 + m? and (y — nx)?> = & (1 + n?) form a rhombus.

For what value of ‘k’ the sum of the slopes of the lines given by 3x? + kxy —y? = 0, is zero.
Show that the equation 2x? — xy — 3y?— 6x + 19y — 20 = 0O represents a pair of lines.
Find the equations of angle bisectors between the lines 3x + 4y — 7 = 0 and

12x + 5y + 17 =0

If the angle between the pair of straight lines represented by the equation.

X2 —3xy + Ay?+ 3x — 5y + 2 = O istan™ (1/3) where ‘A’ is non negative real number, then
find ‘A",

The orthocentre of the triangle formed by the linesx +y = 1, 2x + 3y = 6 and

4x —y + 4 =0 lie in which quadrant ?

The slopes of the lines represented by x* + 2hxy + 2y?=0 areintheratio1: 2 thenfind ‘h’.

3 Marks

Find the joint equation of pair of lines through the origin which are perpendicular to the lines
represented by 5x° + 2xy — 3y? =0

Find the joint equation of the pair of lines which bisects anlges between the lines given by
X+ 3xy +2y?=0

AOAB isformed by the lines x> — 4xy + y? = 0 and the line AB. The equation of the lineAB
is2x + 3y — 1 = 0. Find the equation of the median of the triangle drawn from the origin.
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10.

Show that the lines x> —4xy + y>=0and x +y =6 forman equilateral.
Also find its area.

If the lines represented by the equation 2x* — 3xy + y? = 0 makesangle o and 3 with X - axis,
find the value of cot’a + cot?.

Two linesare given by (x—2y)? + k (x— 2y) = 0 then find the value of k, so that the distance
between them is 3.

Find the difference between dopes of the lines represented by equation

X2 (sec’® —sin?B) —2xy tan 6 + y2sin?6 =0

Find the condition of dope of one of the lines represented by ax? + 2hxy + by? = 0 isthe square
of the other.

Find the number of linesthat are paralel to 2x + 6y + 7 = 0 and have intercept of length 10
between the co-ordinate axes.

If the lines px? — gxy —y? = 0 makes the angles o and 3 with X - axis then find the value of
tan (o + B)

4 Marks

Find the condition that the pair of lines ax? + 2 (a+ b) xy + by? = 0 lie among diameters of
acircle and divide the circle into four sectors such that the area of one of the sector isthrice
the area of the another sector.

Prove that the product the lengths of perpendicular form P(x , y,) to the line representd by

ax® + 2hxy + by?=0is
ax? + 2hxy, + by?

V@a—-by + 41

Find the equation of the bisectors of the angles between the lines.

(Va+c©) ®+2Vdxy+ (Vb ++c)y*=0

Find the measure of the acute angle between the lines.

(@-3) x*+8abxy+ (-3 y>=0

Find the condition that the equation ax? + by? + cx + cy = 0 may represents a pair of lines.
Show that the equation (x —3)? + (x — 3) (y —4) — 2 (y — 4)? = O reprsents a pair of lines
also find the acute angle between them.
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10.

Find thejoint egation of pair of lines passing through the origin and making an angle of 30° with
thelinesx +y =5.

Find the combined equation of the lines, throught the origin forming an equilatera triangle with
the linex +y = V3
Find the condition that the equation hxy — gx — fy + ¢ = 0 represents a pair of lines.

Find ‘K’ if sum of the slopes of the lines represented by x? + kxy — 3y? = 0 is twice their
product.

*k*k*k
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Chapter 5 : Vectors
(2 - Marks)

Find vector ¢ if | ¢| = 36 and ¢ is directed along the angle bisectors of the vectors
OA=71—4T-4Rand OB =-27 -7+ 2%
If 2and b are non collinear vectors then find the value of x for which vectors
a=(x-2)a+band B =(3+2x) a—2 Db are collinear.
Let a, b, ¢ are three non-zero vectors such that any two of them are non-collinear.
If a+ 2 biscollinear with €©and b + 3 Tis collinear with @ then prove that
a+2b+6CT=0
DA=a;AB=Db;CB=ka;k>0andX,Y aremid points of DB and AC repectively such
that |a| =17 and | XY | = 4. Find value of k.
Ifa+Ab+3C;—23a+3b—-4T;a—3b+ 5T are coplanar then find the value of A.
Findthevalueof a. (b x T) .\ b.(Tx13A) , T (ax b)

b.(cxa) ¢T.(axb) a.(bxgt)

In AABC, M ismid-point of side BC. If Z/BAM = 0 then using vector method prove that

_ sin C + sin B cos A
cos 0 =

Vsin?B + sin?C + 2sinB sinC cos A
a, b, T represent three concurrent edges of arectangular parallelepiped whose lengths are 4,
3, 2 unitsrespectively then find value of
(a+b+0).(axb+bxT+Tx3a)
If D, E, F are three points on the sides BC, CA, AB repectively of a AABC, such that AD,
BE, CF are concurrent, then using vector method prove that

BD CE AF
— x —x —| =1

CD AE BF|
3, b are perpendicular vectors, find projection of the vector

| along the angle bisector of the vectors @ and b

>
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(3 - Marks)

If 3, b, ¢ are non co-planer non-zero vectros in the plane and T'is any vector in the space
thenshowtha [bcrja+[car]b+[abr]c=[abc]T
A parallelogram is constructed on the vector a=3 o —f, b= o +3 B and

T[:C

|a | = |_B | = 2 and angle between o and B is 3 then find lengths of the diagonals.
a, b, c are three vectors such that |a | = | b | = | T | = 4 and angles between & and
b;bandc;candaare equal to i . Find volume of parallel opiped whose adjacent sides
abc 3
‘a, b, ¢ are three vectors and vectors &, b’, ¢’ are three vectors such that
a.d=b.b=c.cd=1ad a.b'=a.c=b.c=c.ada=c.b =0

- — 1 - - - - -
Then provethat [d b ¢ ] ===—— [bxc cxa axb]

[abc]®

If OA = &and OB = b then show that the vector along the angle bisector of ZAOB is

ven by @ x(a b
gvenbyd=xA | — + —
A bl

A transversal cuts the sides OL, OM and diagonal ON of the parallelogram at A, B, C

_ OL OM ON .
repectively. Provethat — + — = — using vector method.

OA OB oC

Find all valuesof A for which

(/i\+’j\+ 3/I\<)x+(3‘|\—3’j\+'R)y+(—4/i\+ 5’j\)z:k(x'i\+y'j\+zf<\) where
X, y z are not all equal to O.

A straight line intersects sidesAB, ACand AD inpointB,,C, D..

— — —_ — — 1 1
If AB, =1, AB ; AD, = 1,AD ; AC = A,AC then prove that — = — + 2t
xS xl kz

If cosa#1;cosf=1;cosy=1Prove that vectors

—_ A NN — N N N N AN
a:c05a|+1+k;b:|+cosBJ+k;c:|+J+COSchannevercopIanar.

*k Kk

2>
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(4 - Marks)

aid bu co
Ifa,b,c u,v,warevectors provethat [abc] [UVW]= |av bv TV
aWw bW <Cw
aa ba ca
If 2,5, Care vectors prove that [ahc]?= |ab bb cb
ac bc ccC
a b T
Ifa,b,c,T, marevectors provethat [abc] (Txm)=|al bl ¢l
am bm cm

Provethatax (bxc)=(a.c)b—-(a.b)c
If 2, b, Tare non-coplanar unit vectors each including the angle of measure 30° with the other
then find the volume of tetrahedron whose co-terminal edgesarea, b, C.

In AOAB, E is the mid-point of OB and D isapoint on AB suchthat AD : DB =2: 1. If
OD and AE intersect at P, determine ratio OP : PD using vector method.

aand b are two non-collinear vectors, show that the points having positions vectors.
la+1b;ma+mpb ;na+ nb are co-linear if

(Im,—-mlL)+ (mn,—-nm,)+(nl,—-1n)=0

Let the perpendicular lines B’ B and C'C intersect at A and position vector of A w.r.t. O
be@.AB and AC are paralel to b and T respectively. If Pis any point on the bisector

)

a, b, c are position vectors of points A, B, C and P, Q, R are points BC, CA, AB
respectively suchthat BP: PC=CQ: QA=AR:RB=1:2

llol

*

of ZCAB then prove that position vector of Pisgivenbya+ A (ﬁ

S

Find position vector of vertices of AXY Z formed by linesAP, BQ and CR.

*kk*k
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Chapter 6 : Co-ordinate Geometry
(2 - Marks)

Find the values of A for which the triangle with vertices A (6, 10, 10) ; B (1, 0, -5) ;
C (6, —10, A) is aright angled triangle at B.

Find direction ratios of the line which bisects the angle between the lines whose direction
consnesarel, m,n andl, m, n.

The equation of motion of a particle in spaceisgivenby x=2t ; y =—4t; z= 4t , where
t is measured in second and co-ordinates of particle in kilometre. Then find the distance
covered from the starting point by the particle in 15 seconds.

The equation of motion of aparticlein spaceisgivenby x =2t ;y =—4t; z =4t , where
t ismeasured in second and co-ordinates of particle in kilometre. Then find the speed of particle
inkm/ sec.

If distance of the point P (4, 3, 5) from the Y- axisis A, then find the value of 7\2

A(3,20) ;B (5,3, 2 ;C (-9 6,-3) are the vertices of AABC. If the bisector of Z/BAC
meets BC at D then find the ratio in which C divides BD.

Planes are drawn parallel to the co-ordinate planes through the point (1, 2, 3) and

(3, 4, -5). Find the lengths of edges of the parallelepiped so formed.

Find the ratio in which the plane ax + by + cz + d = 0 divides the join the points

(X, Yy, z)and (X, ¥, Z,) .

FindT, if direction ratio of vector r are 2, =3 6 and | T | = 21 and r makes obtuse angle
with the x -axis.

Let PM be the perpendicular drawn from the point P (X, y, z) on XY plane and OP makes an
angle 6 with the positive direction of Z - axis, OM makes an anlge 0 with positive direction of
X - axis then Prove that

X=rsn6 cosp;y=rsndsing;z=rcoso
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(3 - Marks)

The points (0, 1, -2) ; (3, A, 1) ; (u, =3, —4) are collinear show that the point

(12, 9, 2) lieson the same line.

If 6 isthe angle between the lines having direction cosines|,, m,, n and |, m,, n..

Then provethatsine:\/(l m,—m)2 + (mn,—nm)2 + (nl,—1.n)>

l,,m,n andl,, m,, n,aredirection cosines of perpendicular lines. Find the direction ratios
of theline perpendl cular to both these lines.

If the diretion cosines of the line in two adjacent positions are

I, m,nand| + 8l, m + dm, n + dn then show that the small angel 560 between two position
is given by 662 = 6I? + dm? + 6n?

Find the angle included between the lines whose direction cosines are given by the equations
l+m+5n=0and 6mn—2nl + 5im =0

If direction cosines of the line satisfy the relation A (I + m) = nand mn + nl + Im = 0 then
find the value of A for which the two lines are perpendicular.

Ifl,,m,n ;L,m,, n;andl,, m,n aredirection cosines of mutually perpendicular vectors

OA, OB, OC. respectively then prove that the line having direction cosines proportional to
|, +1,+1,, m +m,+m,and n + n,+ n,make equal angleswith OA , OB , OC.

Let PM be the perpendicular drawn from the point P (1, 2, 3) on XY plane. OP makes an angle
0 with the positive direction of z - axis. OM makes an angle ¢ with positive direction of
X - axis find 6 and ¢.

A(2,35 ;B (13,2 ;C(\D5, ) arevertices of AABC and median through vertex A
isequally inclined to the axes then find area of AABC.

*kk*k
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10.

Chapter 7 : Line
(2 - Marks)

Find the vector equation of line passing through the point A (5, 3, 8) and parallel to vector
3f+at+5k
A line passes through the point with position vecter 37— 4’j\ +% and is in the direction
of 27+ 5= 2K, find the equation of the line in vector and cartesian form.
Find the equation of line in symmetric form passes through the point (8, 3, 7) and
(-2, 5, -3)
Find the equation of line in cartesian form passing through the point (2, 1, -2) and
perpendicular to the vector 2% - 37+ 4k and 2% -27+ 3%k
Find the vector equation of line perpendicular to the line

X y—-2 z-3 z-2

y -3 .
—= = and x = 5, - , and passing through (3, -1, 11
2 3 4 2 3 P g ah ( )

Write symmetric form of the equation of theline3x—-1=4y + 8=3z-3
Find the angle between the pair of line

F=(at+77-4k)y+ 2 (T+27+2K) and
T=(5%—47+3k)+ p(37+27+6Kk)

Find the distane between the paralld lines

T=(t+25-afk)+ v (2%+37+6k) and
T=(3%+37-5%)+ u(27+37+6k)
Find the direction cosines of the line

2x -1 4z + 3
3 - ¥

Find the vecter equation of a line passing through the point with position vector

21 —1 + & and parale to the line joining the points =1 + 47 + k and ? + 27 + 2 k.
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(3 - Marks)

Show that the linesT= (2 1= % K) + % (27 +7 +% ) and
T=(t+7+%)+u(T+37+2%k) intersect find their point of intersection.

Find the value of k, if the pointsA (1, 2, -1), B (4, -2, 4) and C (0, O, k) form atriangle right
angled, at C.

Find the foot of the perpendicular drawn from the point A (1, O, 3) to the linejoining the points
B(4,7,1)andC (35, 3)

Find the vector equation of the line passing through the point (2, 3, —-4) and perpendicular to
XZ - Plane, Hence find the equation in cartesian form.

Find the distance of P (1, 2, —2) from the line X; - -

A line makes the same angle 6 with each of X and Z - axis. If the angle B which it makes
with Y - axis issuch that sin’} = 3sin?6, then find the value of cos?0.

x—1=y+1_ Z-1 g X—-3 _y-K :i

2 3 4 i 2 -

If the line

interect then find the value of k.
Find the shortest distance between thelinel +x=2y =—12zandx=y+2=62—-6

Find the distance of P (2, -1, 3) from the line X ; 1 _ _

-2 y+3 z—

s > on dither side (2, -3, —5)

Find the two points on the line X

which are at a distance of 3 units from it.

*kk*k
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Chapter 8 : Plane
(2 - Marks)

Find the vector equation of the plane passing through the point A (4, —2, 3) and parallel
tothe planex + 2y - 52+ 8 =0

Find the vector equation of plane which passes through the point A (1, -1, 1) and
perpendicular to the vector 4% + 2? +2R.

Find the acute angle between the planes r. (2/i\ +/j\+ Q )=-5and

T (MPr2l)=8

Find the value of p, if the planesx—y + pz+ 7 =0and 3x +y — z = 4 are perpendicular
to each other.

Find the vector equation of the plane passing through the points (5, 2, -1) (2,2, 3) and
origin.

Find the equation of the plane through the point (2, —3, 1) and perpendicular to the line
whose d.r's are 3, -1, 2.

x-1 2 andplane 12x + 4y — 3z = 25

5 14
Find the equation of a plane whose distance from the originis 5 units and normal in the
2 A 1A 2 A

directionof f == T —=T+=7%
3 3 3

Find the angle between the line

_ Y
T2

If the lines X~ 2 _ _ and _ _

are co-planar then find the value of K.

A plane makes intercept 1, 2, 3 on the co-ordinate axes. If the distance from origin is p
then find the value of p.
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3 - Marks

Find the equation of a plane which bisects the line joining the point A (2, 3, 4) and

B (4, 5, 8) at right angles.

Find the equation of the plane through the intersection of the planes

r. (1\+ 31A) —6=0andr.(3 iA—jA—4 k/) = 0 whose perpendicualr distance from origin
IS unity.

Find the equation of plane containing theline2x -5y +z=3; x+y + 4z =5 and parallel
tothe planex + 3y + 6z = 1

: X z - -
A variable plane — + % + — =1 at a unit distance from the origin cuts the
a c

co-ordinate axes at A, B and C. Centroid (X, Yy, z) of AABC satisfies the

eguation i + i + i: k then find the value of k
. Xx y-1 z-3 .
If theangle betweentheline — = = and theplanex + 2y + 3z =4 s

A

1 2
co_sl(’E )then find the value of A
14

Find the distance of the plane passes throught (1, —2, 1) and perpendicular to planes
2X—2y +z=0and x —y + 2z = 4 from the point (1, 2, 2)

Find the vector and cartesian equation of the plane passing through the points (2, 3, 1),
(4, -5, 3) and parallel to the X - axis.

Find the equation of the plane passing through the point (3, —2, —1) and parallel to the lines
whose direction ratios are 1, -2, 4 and 3, 2, 5.

Find the angle between the planesx -2y + 2z=7and x-y —-3z=5

Find the equation of planein vector form and cartesian form if the plane is at a distance of 3
units from the origin and has? + -3 £ as anormal vector.

*kk*k

PC1 latest correction



10.

Chapter 9 : Linear Programming
(2 - Marks)
‘SECTION B’

Find the point at which the maximum value (3x + 2y) takes place when subject to
constraints x + y <2, x>0,y > 0.

Find the feasible region graphically of the inequalities 5x + 10y > 100, x + y <60, x > 0,
y 2 0.

Find the maximum value of z = 6x + 10y subjecttox <6,y <2,x>0,y>0.

Find the corner points of the feasible region dtermned by the linear inequalities
2x+y<10,x+3y<15,x>0,y>0.

Draw the graph of the inequalities 5x + y> 10 ,x +y > 6 ,x + 4y > 12,

x>0,y >0 on a graph paper.

A firm is engaged in producing two models X , X, performing only three operations assembling,
painting and testing. The relevent data are as follows.

Hours required for each unit

Model Unit Sale Price

Assembling Painting Testing
X, Rs. 50 1.0 0.2 0.0
X, Rs. 80 1.5 0.2 0.1

Total number of hours avaiable each week for assembling 600 hours, painting 100 hours and
testing 30 hours. The firm wishes to determine its weekly product - mix. So as to maximize

revenue. Formulate L.P.P. model for maximize the revenue.

Find the coordinates of the point for minimum value of z = 7x — 8y, subject to x + y < 20,
y 25 x>20,y>0.

Find the area of the feasible region for the constraints x + 3y <3 ,x>0,y>0

Find the solution set of inequation x —2y > 0, 2x -y +2 <0,x> 0,y > 0.

Draw the geometrical shape of the common region represented by the inequalities

0<x<6,0<y<4
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3 - Marks
‘SECTION ‘C’

Using graphical method solve Minimize z = 7x — 8y subject to the constraints x + y < 20,
y2xz05=>0.

Using graphical method solve Maximize z = 7x + 10y subject to the constraints x +y < 30,
L1 x> 6,x>0,y=>0.

Using graphical method find the maximum value of z = 10x + 25y subject to the
0<x<3,0<y<3,x+y<5

Using graphical method find the minimum value of z = 7x + y subject to
5x+y=25x+y>3, x>0,y>0.

A factory produces two products P, and P,. Each of the product P, requires 2 hrs. for
moulding, 3 hours for grinding and 4 hrs. for polishing. and each of the product P, requires
4 hrs for moulding, 2 hrs for grinding and 2 hrs for polishing. The factory has moulding
machine available for 20 hrs, grinding machine for 24 hrs and polishing machine for 13 hrs.
The profit is Rs, 5 per unit of P and Rs. 3 per unit of P, and the factory can sell all that
it produces. Formulate the problem as a linear programming problem to maximize the
profit.

A firm can produce three types of cloths say C,, C,, C,. Three kinds of wool are required
for it say red wool, green wool and blue wool one unit of length C, needs 2 meters of red
wool, 3 meters of blue wool, one unit of cloth C, needs 3 meters of red wool, 2 meters of
green wool and 2 meters of blue wool and one unit of cloth C, needs 5 meters of green wool
and 4 meters of blue wool. The firm has only a strock of 16 meters of red wool, 20 meters
of green wool and 30 meters fo blue wool. It is assumed that the income obtained from one
unit of length of C, is Rs. 6, of cloth C,is Rs. 10 and of cloth C,is Rs. 8. Formulate the

problem as a linear programming problem to maximize the income.

A company makes two types of leather belts A and B. A is high quality belt and B is of lower
quality belt. The profits are Rs. 40 and Rs. 30 per belt. Each belt of type A requires twice
as much time as a belt of type B. And if all belts were of type B, the company could make
1000 belts per day. The supply leather is sufficient for only 800 belts per day (both A and
B combined) Belt A requires a fancy buckle and only 400 buckels per day are available.
There are only 700 buckles available for belt B. What should be the daily production for each
type of belt ? Formulate the problem as a LPP.

S
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A dietician whishes to mix two types of food in such away that the vitamin contents of the
mixture contain atleast 8 units of Vitamin A and 10 units of Vitamin C. Food ‘P Contains
2 units per kg. of Vitamin A and 1 unit per kg of Vitamin C whilefood ‘Q’ contains 1 unt per
kg of Vitamin A and 2 units per kg of Vitamin C. It costs Rs. 50/- per kg to purchase food
‘P and Rs. 70/- per kg to purchasefood Q' . Formulate the above linear programming problem
to minimize the cost of such amixture.

A rubber company is engaged in producing three types of tyresA, B and C. Each type requires
processing in two plants. Plant | and Plant 11. The Capacities of the two plants in number of
tyres per day are asfollows.

Pant A B C
I 50 100 100
Il 60 60 200

The monthly demand for tyre A, B and C is 2500, 3000 and 7000 respectively. If plant | costs
Rs. 2500/- per day and plant Il costs Rs. 3500/- per day to operate. How many days should
each be run per month to minimize cost while meeting the damand ? Formulate the problem as
LPP.

A firm is engaged in breeding goats. The goats are fed on various products grown on the
farm. They need certain nutrients named as X, Y and Z. The goats are fed on two products
A and B. One unit of product A contains 36 units of X, 3 unitsand Y and 20 units Z. while
one unit of product B contains 6 units of X, 12 units of Y and 10 units of Z. The
minimum requirement of X, Y and Z is 108 units, 36 units and 100 units repectively. Product
A costs Rs. 20/- per unit and peroduct B costs Rs. 40/- per unit. Formulate the L PP to minimize
the cost.
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4 - Marks
‘SECTION ‘D’

Using graphical method solve maximize Z = 12x + 3y subject to the constraints x +y < 5,
Ix+y<9,x>0,y>0.

Using graphical method solve minimize Z = 2x + 2y subject to the constraints 3x + 2y > 12,
x+3y>11, x>0,y>0.

Solve the following LPP graphically.

Maximize Z = x + 2y subject to x + 2y > 100, 2x —y < 0, 2x + y < 200,
x>0,y>0 '

Solve the following LPP graphically

Minimize : Z = -3x + 4y subjecttox + 2y < 8, 3x + 2y <12, x>0,y >0

Solve the following LPP graphically method

Minimize : Z = 20x + 10y subject to x + 2y < 40, 3x + y > 30, 4x + 3y > 60,
x20,y=20

A manufacturer produces nuts and bolts for industrial machinery. It takes 1 hours of work on
machine A and 3 hours on machine B to produce package of nuts while it takes 3 hours on
machine A and 1 hour on machine B to produce a package of bolts. He urns a profit of Rs.
2.50 per package of nuts and Rs. 1.00 per package of bolts. How many package of each
should he produce each day so as to maiximize his profit, If he operates his machine for at most
12 hours a day. Formulate this LPP and then solve it.

An oil Company requires 12,00, 20,000 and 15,000 barrels of high grade, medium grade and
low grade oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high grade,
medium grade and low grade oil respectively while refinely B produces 200, 400 and 100
barrels per day of high grade, medium grade and low grade oil respectively. If refinery A costs
Rs. 400 per day and refinery B costs 300 per day to operate, how many days should each be
run to minimize costs while satisfying requirements.

A dealer whishes to purchase a number of fans and sewing machines. He has only
Rs. 5760/~ to invest and had space for atmost 20 items. A fan costs him Rs. 360/- and a sweing
machine Rs. 240/-. His expectation is that he can sale a fan at a profit of Rs. 22 and sweing
machine at a profit of Rs. 18. Assuming that he can sale all the items that he can buy. How
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should heinvest hismoney in order to maximize his profit? Trand ate this problem mathematicaly
and then solveit.

A farmisengaged in breeding pigs. The pigs are fed on various products grown on the farm.
In view of the need to einsure certain nutrient congtituents (call then X, Y and Z), it is necessary
to buy two additional products say A and B. One unit of product A contains 36 units of X, 3
units of Y and 20 units of Z. One unit of product B contains 6 units of X, 12 units of Y and
10 units of Z. The minimum requirement of X, Y and Z is 108 unis, 36 units and 100 units
respectively. Product A costs Rs. 20/- per unit and product B costs Rs. 40 per unit formulae
linear programming. Problem to minimize the total cost and solve the problem by using graphical
method.

If ayoung man rides his motocylce at 25 km / hour. He had to spend Rs. 2/- per km on petrol.
If herides at afaster speed of 140 km / hour the petrol cost increases at Rs. 5/- per km. He
has Rs. 100 to spend on petrol and wishesto find what is the maximum distance he can travel
within one hour. Express this as an LPP and solve it graphically.

*kk*k
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Chapter 10 : Continuity

(2 - Marks)

Prove that the function Sin x is discontinuous at x = 0.

| x|
Letf (X) beacontinuous function and g (x) be a discontiuous function, prove that
f (X) + g (X) isdiscontinuous function.

XX —322
Discuss the continuity of f (x) = VX — 84 2 , X #E 2

44
= —,ax=2
% - 1 !

If f(x) = W——l for x = 1 iscontinuousat x =1, find f (1)
Discussthe continuity of the function
f(x) = Xla—a : X<a

= 0 , X=a

=  a-Xla x>a , ax=a

Find the point (s) in the interval [-1, 2] where the function f (X) = x for x = 0 and

f (0) = 1isdiscontinuous

sin[4 (x -3)] . . .
If f(x) = - , X # 3iscontinuous at x = 3 then find f (3).
X —

cos kx — cos 4x

If thefunctionf (x) = - , X#0
X
= 6 , Xx=0
iscontinuous at x = 0, find k.
logx -1
If thefunctionf (x) = —— ,forx # e

iscontinuous a x = efind f (e).

Show that the function f (x) = 2x —| x| iscontinuousat x = 0.

€
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If f (%)

= b

— etan2x / tan3x

3 - Marks

a

(1+|sinx]) 1smi

—TC/6<X<0
Xx=0

O0<x< e

Find a and b so that the function is continuous at x = 0
Find the value of f (0) so that the function

V& —ax+ X — V& + ax + X

F)=

Va+x — va-—X

is continuous for all x.

X+ X+ X +x+ X —62

, X # 2

If the function f (X)
= 3k
is continuous at x = 2, find k.

sin X —sn a
If f (X)

X—=2

COsS X — COs a

, X = aiscontinuous, at x = afind a

(a+ x)?sin (a + x) — &sin x

If thefunction f (X) =
is continuous at x = O find f (0)

X a&—X

If f =
¥ VI+x—V1-x

= k

(5"

X

, X#=0

, Xx=0iscontinuous a x =0, find k.

— 1)

If the functionf (X) =

iscontinuous at x =0, find f (0).

, Xz 0

, X#0
x tan (¥/5) log (1 + X%/5)
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22x—2 _ 2x + 1

Discuss the continuity of f (X) = , X =1
tan’(x — 1)
= 2log 2 , X=lax=1

X+1—- Vv x+13

If the function f (x) = , X# 3
X—3
= k Xx=3
is continuous at x = 3, find k.
(-1
If f(x)= - , X=0
sin (x log @) log (1 + x? log &%)
is continuous a x = 0, find f (0).
4 - Marks
Find the value of A so that the function
X+2
() = 2rr 16 X% 2
4 — 4
= A , X =2iscontinuous at X = 2
X — 3X __
If f (x) = 2 *2 6 , X # 2 1S continuous
N2r - 2

at x =2, find f (2)

QICEEEL=tL:

, X # 3 is continuous at x = 3 find f (3)

If the function

f(x) % [1 - cos (X/5) — cos (X1 + cos (X19) cos (K], x =0

kZ
= 7 , X =0Is continuous at x = 0 find k.

€
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Discuss the continuity of the function

Flgh e (1 — tan (*¥/2)) (1 — sin x)  x % T,
(1 + tan (*/2)) (n - 2x)°
1
= —— , x =T at x = T/
16 2 2

log (1 +x—x% +log(l —x+x%

S€C x — COS x

Let f (x) = ,x#0

then find the value of f (0) so that f (x) is continuous at x = 0
If the function
xsin a—asinx

f(x) = , X #a
x—a

is continuous at x = a , find f (a)

If the function

f(x) = x+a 2 sinx ) 0 <x<Ty
= xcotx+b , “/45x<7‘/2
= bsin2x — acos2x Thy<x=<m

is continuous on [ 0, ] ,finda &b
Discuss the continuity of the function.
2V2 - (cosx + sin x)?

fx) = , x# ™
) 1 — sin 2x 4

3 ,x=7‘/4 at x = Tt/4

= /G

Find K it the fuction

log (1 +2x)-2log(1+x)

2

f(x) ,x#0

X

kb + 5x + 3k , x = 0 is continuous at x = 0

% % %k
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Chapter 11 : Differentation
(2 - Marks)

1
Ity = x [ (cos ¥z + sin XI5) (cos X5 — sin X/p) + sin x] + find Y

2\x" dx
—b
If y = tan (@D en find Y/ 4.
(bx + a)
+1 -1
If y = sec? VX ) + sint VX ) then find AY/gy.
Vx -1 Vx+1

1+x
If y = cos? (/ 5 ) find B/ gy.

Iff(x)=|x=1]+]|x—3]then find f'(2)

Find the deivative of f (x) = [ cos™ (sin , L+x ) + X ] wrtx at x=1
2

If xy* =16 then find % a (2, 2

If f (X) = , for x e R then find f ' (0)
1+ x|
o _ .y
Iff'(x) = V31 andy =f (X% then find Ix
3 3 d2
ity =tant |09 g [ 19D 1 g tha ¥ = 0
log (ex®) log (e/x?) dx
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3 - Marks

Letf (X) =€, g(X)=sinxand h(x) =f (g (x)) then find @
h(x)

Find the deivative of f (tan x) w.r. to g (sec X) at X = n/4 wheref (1) = 2
andg (V2)=4

1 1 1
If y =tan? —_ )\ +tart [ ——mmm |+ tant | ———m
1+x+ X2 X2+ 3x + 3 X2+ 5x + 7
o + n terms then find y’(0)
If f (X) = cosx cos2x cos4x cos (8x) . cos 16x then find f ' (n/4)

If f be twice differentiable function such that f** (x) =—f (x) and f '(X) = g (X),
h(x)=[fX]?+[ g X]?if h(5) = 10 then find h (10).

1
Ify=sinz | cot™ ) then find Y
’1 + X dx
1-x

If y =x cosy, show that ﬂ = cosy
dx cosy +ysnx

Ify= fid —

1+x+x X
x—-1
I

If y = &® where f (x) = then show that = _ Y09

x+1 dx X2 -1

If y =tan x + 2/3 tan’x + 1/5 tan°x then find dy/dx in terms of sec x.
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+4xﬂ +(@*+3)y=0

d?x dx

If logy = log (sin xX) — x?then show that

If 2y =Vx+ 1 + vx— 1 show that 4 (X —1) d2y/dX2 + 4x dy/dx—y =0

Ify=]cosx|+|sin x| then find ﬂ ax=2nr/3

dx
Ad Yoify=corr (XX ax=1
dx 2
d?y >
If Vx+y — W —x =8 then prove that " = 4.
X

If (@a—btany) (a+ btan x) = & + b? show that dy/dx is constant and state its value.

If y = sin? [15x — 500%%] + cos® [1372x3 — 21X] find dy/dx .

i ————
|fy: X+ y+VX+\jy+ ....... Q0
2 _
show that ﬂ = y =X
dx 2y3 —2xy — 1
If x*+y2=t+t!and x* + y* = t> + t2 then show that ﬂ = _y/X.
dx
a+ btanx
Ify= show that — =1+ y?
b — atan x dx

*kk*%k
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10.
11.
12.

Chapter 12 : Application of derivative
(2 - Marks)

An inverted conical container, R =4 cm, H = 20 cm is full of water. Due to a small leak
at the vertex, the volume of the water in the container reduce at 12cm?/sec. Find the rate
at which water level falls when water level is 5 cm.

A wire length 2 units is cuts in to two parts which are bent to form a square of side x units
and a circle of radius r units. If the sum of the area of the square and the circle so formed

is minimum then find the relation between x and r.

x? — 4x

Find c if f (x) = , 0 <x <4 and Rolle’s theorem is applicable.

x +

Iff(x)=x", 0<a<b<candn>1isanodd number. Then show that

(b —c¢)a"+ (c — a)b” + (a — b)c" is negative.

Find the approximate value of \37.

Find the approximate value of log 99 if log 10 = 2.3023.

If 1°=0.0175 radians . sin60° = 0.8660 then find the approximate value of cos (60° 40").
If e = 2.7183. Find the approximate value of e' %>

Find the approximate value of f (x) = x* + 5x* — 7x + 10 at x = 1.1

If f(x)=x(2-x),x e [0, 1] verifies LMVT. Then find c.

On the interval [0, 1] the function x**(1 — x)”® what point takes its maximum value.

Find the anlge between the curves y = a* and y = b*.

The distance covered by a particle in t second is give be x = 3 + 8t — 4t>. Find the velocity

after 1 second.
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10.

11.

12.

13.

3 - Marks

Verifty Rolle’s theorem for function f (x) = x> — 8x + 12 on [2, 6]
Verifty Rolle’s theorem for function f (x) = x (x — 4)* on [0, 4]

Verifty Rolle’s theorem for function f (x) = on [0, 7]

Verifty Rolle’s theorem for function f (x) = 2 sin x + sin 2x on [0, 7]
Discuss the applicability of Roll’s theorem for function f (x) = | x [ in [-1, 1]
Discuss the applicability of Roll’s theorem for the function
f(x) = X2+ 1 0<x<1

= 3-—x 1 <x<2
Verify LMVT for the function f (x) = sin x — sin 2x — x on [0, 7]
Verify LMVT for the function f (x) = (x — 3) (x = 6) (x = 9) on [3, 5]
Verify LMVT for the function f (x) =log x on [1, 2]

Using LMVT, find the point on the curve y =+ x —2 defined on the interval [2, 3] where
the tangent is parallel to the chord joining the end points of the curve.

Using LMVT, find a point on the curve y = x*> + x , where the tangent is parallel to the
chord joining (0,0) and (1, 2).

A stone is thrown vertically upward from the top of a tower 64 m high accordingly the law
of motion given by s = 48 t — 161> what is the greatest height attained by the stone above

the ground.

If the surface area of a sphere of radius r in increasing uniformaly at the rate 8 cm?/s then

show that the rate of change of volume is propertional to radius r.
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1.

12.

13.

14.

4 - Marks

Each side of an eqjlateral triangle isincreasing at the rate of /3 cmy/sec. Find the rate of which
its areaisincreasing when its side 2 meters.

A circular blot of ink increasesin areain such away that theradius‘r’ cm at atime ‘t’ sec.
isgiven by r = 2t — t3/4 what is the rate of increase of the areawhen t = 4.

Water is being poured at the rate 36m?min in to cylindrical vessel whose baseisacircle of
radius 3 meters. Find the rate at which the level of water isrising.

The height of coneis 30 cm and it is constant, the radius of the base isincreasing at the rate
of 2.5 cm/sec. Find the rate of increase of volume of the cone when the radiusis 10cm.

2
A particle moves along the curvey = ? x® + 1. Find the point on the curve where the

y - coordinate is changing twice as fast as the x - co-ordinate.

An edge of averiable cubeisincreasing at the rate of 10 cm/sec. How fast is the volume
of the cube increasing when the edgeis 5 cm long ?

Find the point on the curve y? = 8x for which the abscissa and ordinate change at the same
rate.

Find the slope of the tangent and the normal whenx =a (6 —sin0); y = a (1 — cos0)
at = n/2

Find a point on the curve xy = — 4 where the tangents are inclined at an angle 45° with x
- axis.

Show that the tangents to the curvey = 2x?2 — 3 at apoint X = 2 and x = — 2 are parallel.
FInd the point on the curve y = 6x — x*> where the tangents has slope —4. Also find the
equation of the tanent at that point.

Find the second degree polynomial f (x) satisfying f (0) =0, f (1) =1, f }(x) > O for all
x e (0, 1)

If the function f (X) = 23 —9 ax® + 12 &x + 1 attains its maximum and minimum at p and
q respectively such that p? = q then find the value of a.

2048
If x +y = 8 then show that maximum value of x?y is ——

27

*k Kk
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Chapter 13 : Indefinite Integeals

SECTION B
(2 - Marks)
Evaluate e-1 dx
e+1
2 _
Evauate M dx
[n’x
Evduate f sin (101 x) sin®x dx
v cot X
Evduate _  dx
Sin X . COS X
I e+1
Evduae / & dx
e
x*+1
Evduae dx
X+ 1
Evauae f COS X — COS’X dx
1 — cos®x
Evduae f 1+x dx
1+ Ix
Evduae f X. (x9)*(2log x + 1) dx
Show that f is a polynomial of degree threein cot x.
s[n’x
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Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Show that

J
J
J
J
J
J
J
J
J
J

SECTION C
3 - Marks

a“'l(JI )®

cos’x Vsin 2x

X2 (X4+ 1)3/4

dx
1+x+x+x

—X
1+ X

dx

1
X

(3sin6 —2) cos6
5-cos0 —4sn0

X Sin X . sec3x dx

sin x dx

V1 + sinXx

cos4 x -1 dx

cot X — tan X

(VTan x + ycot x ) dx =2 tan?

tan x — 1

v 2 tan x

) o
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SECTION D

4 - Marks
Evduae f tant (1 ++/x ) dx
1
Evauae -~ dx
sin®x + cos®X
Evauate f log |[v1—x ++1+x |dx
1
Evauae f - dx
COS2X + cot2x
1
Evauae f dx
SECX + COSecC X

Evauae Sh X dx
sin 4x

If f[ log (logx) + (log X)?] dx = f (X) + ¢ then find f (X).

Also find f (x) when graph of y = f (x) passes through the point (e, €)

Evaluate sin'l(/ X )dx
a+ x

X+ 1D Vx+2 dx

Evauae
X =2
dx
Bueluete VX + 3 +x+ 2 &

*kk*k
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Chapter 14 : Definite Integrals and It’s Applications

SECTION B
2 - Marks
/2
Evaluate f 3sn0 + 4cos 0
0 sin ® + cos 9
1
1 (x—=x)3
Evduate — — dx
x*
1/3
/2
Show that f cos®x dx = 0
0

1
Find the area of the region enclosed by the linesy = x, x = e and the curvey = >

and posiitve x - axis.

e’i7
nsin (n log X)
Evduate y dx
1
3
Evduate f f (x —[X]) dx where f is signum function and [ . ] denotes greates
-3
integer function.
p
Evduae / X | X | dx where o < 0 < B.
o n2 L
Show that f (2log sin x —log sin 2x) dx = > log 2
0

e
Evaluate L f | log x| dx

e
T n/z
Show that f xf(snx)dx=m=n f f (cos x) dx.
0 0

* k%
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SECTION C
3 - Marks

/2

Evaluate f 1 dx

0 1+ esinx
1

Evduate f [ 5x] dx. Where [ . ] denotes greatest integer function.
0

Find the area bounded between the parablas  x? = % and x? = 9y and the strainght line
y =2
/4

Show that f log (1 + tan0 + 2tan®) do = ——log 2
0 4

3
Evduae f | x =2 |+ [X]) dx, where[ . ] denotes greatest integer function.
-1

X
If f(x)= f V2 —t2 at then find the roots of the equation x2 —f'(x) = 0
1

Find the area of the region bounded by the curvesy = x? , X<0
and theliney =4 = X , x>0
/2
Evduae f (sn 2x . tan? (sin X)) dx.
0

If f (X) is a continuous function such taht f (2 — x) + f (x) = 0 for al x, then find

2 1

J 1+ 200 &
1
Evauate Of dn (2 tan—l( /1 + X )) dx
1-X

*k Kk
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10.

SECTION D
4 - Marks

1
Evduate Of tan™ (1 — x + x?) dx.

1
Evduae

2
1f | x cos nx | dx.
2

Evauate ® xlogx gy
0[ (1 + x3)?

1
Evaluat 2-x d
vauale X.
L+x)V1-x

® llogx|
if Hog x|

X2
e

Find the area bounded by the curves x = y? and x = 3 — 2y2.

/3 T+ 43

Evaluate f n dx.
—/3 2 — cos (|X|+—>
3

Find the area enclosed within the curves | x |+ |y | =1

4
2 _
If I = f =4 i then show that | = V3
>

X4
Let f (X) = maximum of { x+ | x|, X—[ x] } where[ . ] denotes greatest integer function
2
then find f f (X) dx.
-2

* k%
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Chapter 15 : Differential Equation
(2 - Marks)

Find the differential equation of al circles passing through the origin and having their centres
on the X - axis.

1 ?
Verify y = T e+ cx + d, is the solution of the differential equation d—i =g
X

dy %

Find the equation of the curve whose slope — - —, x, y > 0 which passes
dx X

through the point (1, 1)

Find the equation of curve passing through (1, n/4) and having slope ﬂ
X+ tany

at (x,y)

Find the integrating factor (I.F.) of differential equation i =ev (1-¢)

dx

If sin x is an integrating factor of the differential equation ;i + Py = Q then
X
find the value of P.

dy

Find the integrating factor of the differential equation (xy —1) — +y2=0
dx
1 1
. . . Ry \6 [dy\3
State order and degree of differential equation <_> <_) =5
dx® dx

c
By eliminating arbitary constant of equation y = ¢ +— find differential equation.
X

If y = sint x then show that (1 —x) 3% = x &
dx? ax

*k k%
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1.
12.

13.

3 - Marks

Find the differential equation associated to the primitivey = aeg™ —be=* + c
Find A if x = 4t3, y = 4t>— t* constitute a solution of the differential equation

fi [y—(@9%°] =A+ (i)m
X 4

Find the particular solution of the differenital equation given as
dy

e =x+lay (0 =3

36

Findy (™/5) if (2+sinx)i+(y+1) cosx=0andy (0) =1
dx y+1

Find the equation of the curve passing through (2, —2) and having slope 2 _ y

If curvey =f (X) passes through the point (1, —1) and satisfies the differenital
1
quation y (1 + xy) dx = x dy, then find f (—7)

Find the general solution of the differenital equation

(ex2+ey2)y(;i +e° (xy2=x) =0
X

The differential equation (;i = e (e* — &) whose general solution is given by
X

f (X, y) €= constant, then find f (0, 0)
Find the general solution of the differential equation
coxdy =y (sinx —y) dx, 0<x< Ty

If £/ (x)=f (x) and f (1) = 1 then find f (5).
Form and differential equation satisfying V1 —x* +v1—y* =a (X2 —y? and find the degree.

If the population of a country doubles in 50 years. Then find the number of yearsin which
population will be triple under the assumption that the rate of increase of population
proportional to the number of inhabitants.

A ray of light coming from origin after reflecting at the point P= (X, y) of any curve become
parallel to x - axis find the equation of curve.

*kk*%k
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10.

4 - Marks

The rate at which radioactive substance decay is known to be proportional to the number of
such nucle that are present at that time in agiven sample. In a certain sample 10% of the origina
number of radioactive nuclel have undergoan disintegration in aperiod of 100 years. Find what
percentage of the original radioactive nuclel will remain after 1000 years.

In acollege hostel accomodating 1000 students, one of them camein carrying aflue virus, then
the hostel was isoleted. If the rate of which the virus spreadsis assumed to be proportional to
the product of the number N of infected students and the number of non infected students and
if the number of infected studentsis 50 after 4 days. Show that more than 95% of the students
will beinfected after 10 days.

Weater flows from the base of rectangular tank of depth 16 meters. The rate of flowing the water
is proportional to the square root of depth at any time ‘t’. After 2 hours depth of water is 4
meter, find the depth of water after 4 hours.

Water at 100°C cools in 10 minutes to 88°C, in the room temperature of 25°C. Find the
temperature of water after 20 minutes.

A tank of 100 m® capacity is full with pure water. Begining at t = O brine containing
1 kg/mof sdt runsin at the rate 1 m3/min. The mixture is kepts uniform by stirring. It runs out
at the same rate when will there by 50 kg. of dissolved salt in the tank ?

Show that the singular solution of the differential equationy = mx + m—m? where

m = ;ipasses through the point (-1, 0)
X
L et the population of rabiits surviving at atime ‘t’ be governed by the differential equation
dp (t)
dt
A hemisphericd tank (radius= 1m) isinitialy full of water and hasan out let of 12 cnv* at the
bottom. When the out let is opened the flow of water is according to the law
v () = A h(t) where v (t) is the velocity of flow in cm/sec. h (t) is the water level in
cms. and A is constant. Find the time taken to empty of tank is sec.
A mothball orate at arate proportional to the instantaneus surface area. Its radius to half
in value in‘one day. Find the requaired for the ball to disapper compleletly.
Aninverted conical tank of 2 m radius and 4n height isinitially full of water has an out let
at bottom. The outlet is opened at some instant. The rate of flow through the outlet at any
timet is 6 h*2, where h is height of water level above the out let at timet. Then fine thetime

it takes to empty the tank.

* k%

= 4P (t) — 200. If p (0) = 100 then find p (t).
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Chapter 16 : Probability Distribution- VSA Qns
(2 - Marks)

Two cards are drawn from a pack of 52 cards.

Prepare the probability distribution of the random variable defined as, number of black
cards.

State with reasons whether the following represent the p.m.f of arandom variable.

X! 0 1 2 3 y 0 1 2

px): |01 |02 |-01 |07 P(y) 01 | 02| 05

Verify whether the following function is p.m.f. of continuousr.v.X.
f(x) = X2 -2<x<2
= 0 , otherwise
Verify whether the following function can be regarded asthe p . m. f for the given values
of X

P (X = X) X2

5
= 0 , otherwise

X =12345

Verify whether the following function can be regarded as the p.m.f. for the given values of
X

P (X =x) =1/5 for x =0,1,2,3,4

=0 otherwise
Determine k such that the following function isap.m.f.
PX=x) =kx, x =12345

=0 , otherwise
Determine k such that the following function isa p.m.f.
P (X =Xx) = k(.2/x") ,x= 01,23

=0 otherwise

InaPizzaHut , the following distribution is found for adaily demand of Pizzas. Find the
expected daily demand.

No. of Pizzas : 5 6 7 8 9 10
Probability :10.07 | 0.2 0.3 0.3 | 0.07 | 0.06

€
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3 - Marks

Two cards are drawn successively with replacement from a well-shuffled pack of 52 cards.
Find the probability distribution of the number of aces.

Find the probability distribution of number of doublets in three throws of a pair of dice.

Let X denote the number of hours you study during a randomly selected school day. The
probability that X can take the values x, has the following form, where k is some constant.

0.1 ifx =0,

kx ifx=1or?2,
PX=x) = k (5-x%) if x =3 or 4,

0 ,  otherwise.

Then a) Find the value of k :
b) What is the pfobability that you study atleast two hours ?
Find the probability distribution of

i) Number of heads in two tosses of a coin
ii) Number of tails in the simultaneous tosses of three coins
iii) Number of heads in four tosses of a coin.

From a lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn at random

with replacement. Find the probability distribution of the number of defective bulbs.

A coin is biased so that the head is 3 times as likely to occur as tail. If the coin is tossed

twice. Find the probability distribution of number of tails.

A random variable X has the following probability distribution:

X: 0 1 2 3 4 5 6 7
PX=x):| 0 k 2k | 2k | 3k k| 2k, |7k +k
Determine ; i) k, ii) P(X <3), iii) P (0 <X <3).

The r.v X has the following probability distribution function as

P(x) = k ifx=0
= 2k, ifx=1,
= 3k, ifx =2,
= 0, otherwise.
Then find 1) k ii) P (X <2) i) P (X <2).

s
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10.

11.

12.

13.

14.

16.

17.

Given below is the probability distribution of a discrete r.v. X:

X 1 2 3 - 5 6

PiX=x): k 0 2k 5k k 3k

Find k and hence find P ( 2 < X < 3)

Two fair dice are rolled. X denotes the sum of numbers appearing on the uppermost faces
of the dice. Find i) P (X < 4) i) PB<X<T7).

It is known that a box of 8 batteries contains 3 defective pieces and a person randomly
selects 2 batteries from this box. Find the probability distribution of the number of defective

batteries.

The probability distribution of a r.v X is as follows:
X: -1.5.1-05] 05 | 1.5 |25

P(X=x):[005] 02 [0.15 |0.25 |0.35
Construct c.d.f. F(x) of X.

In the following table c.d.f of r.v X is given

X -2 -1 0 1 2

F(X):]0.2 0.5 0.65 0.9 1 | Find p.m.f. of X. Also find P [X < 0].

An urn contains 4 white and 6 red balls . 4 balls are drawn at random from the urn . Find
the probability distribution of the number of white balls.

4 bad oranges are mixed accidently with 16 good oranges. Find the probability distribution
of the number of bad oranges in a draw of 2 oranges.

In a roadside joint, veg and non-veg samosas are served along with other things. Profit per
samosa is 3 rupees for a veg samosa and 5 rupees for a non-veg samosa .The probability

distribution for the demand of veg and non-veg samosa are as follows:

i) |Demand (veg) : 10 15 20 25 30
Probability : 0.3 0.2 0.3 0.15 | 0.05

ii) [ Demand (non-veg):| 5 7 9 11
Probability : 0.4 0.3 0.15 | 0.15.

Which type of samosa brings in more expected profit?
Show that the function f(x) defined by, f (x) = 1/7 for I<x< 8,

= (0, otherwise,

is a probability density function for a random variable. Hence find P (3 <X < 10).
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18.

19.

Find the c.d.f F (x) associated with the following pdf. f (X)

f (X) 12x2 (1 - X), 0 < x < 1,

0, otherwise. Also, find P (% < X < %) by using c.d.f. and
sketch the graph of F(x).

A dieistossed twice. Getting a number greater than 4 is considered a*“success’. Find the
mean and variance of the probability distribution of the number of successes.

*k*k*k
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Chapter 17 : Binomail Distribution -VSA

(2 - Marks)

Write the Binomial distribution if mean for the distribution is 3 and the standard deviation
is 3/2.

If X ~B (6,p) and 2 P (X = 3) = P (X = 2) then find the value of p.

If adieisthrown twice, then find the probability of occurence of 4 atleast once.

A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn one-by-one
with replacement then find the variance of the number of yellow balls.

India plays two matches each with West Indies and Australia. In any match the probabilities
of India getting point O, 1, 2 are 0.45, 0.05 and 0.50 respectively. Assuming that the
outcomes are independent. Find the probability of India getting at least 7 points.

100 identical coins, each with probability p, of showing up heads are tossed once. If

0 < p < and the possibility of heads showing on 50 coinsis equal to that of heads showing
on 51 coins, then find the value of p .

3 Marks

If the mean and the variance of the binomial varite X are 2 and 1 respectively, then find
the probability that X takes a value greater than one.

Numbers are selected at random, one at a time, from the two-digit numbers 00, 01, 02,
03,....99 with replacement. An event E occurs if and only if the product of the two digits
of a selected number is 18. If four numbers are selected, find probability that the event E
occurs at least 3 times.

A man takes a step forward with probability 0.4 and backwards with probability 0.6. Find
the probability at the end of eleven steps he is one step away from the starting point.
Find the minimum number of times afair coin needs to be tossed, so that the probability
of getting at least two heads is at least 0.96.

A lot of 100 pens contains 10 defective pens. 5 pens are selected at random from the | ot
and sent to the retail store. What is the probability that the store will receive at least one
defective pen?

In aproduction process, producing bulbs, the probability of getting a defective bulb remains
constant and it is 0.3. If we select a sample of 10 bulbs, what is the probability of getting
3 defective bulbs?
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10.

1.

In abag containing 100 eggs, 10 eggs are rotten. Find the probability that out of a sample
of 5 eggs none are rotten, if the sampling is with replacement.

A fair coin istossed six times. What is the probability of obtaining four or more heads?
Each of two persons A and B toss 3 fair coins. Find the probability that both get the same
number of heads.

The probability of Indiawinning atest match against England is 2/3. Assuming independence
from match to match, find the probability that in a7 match series India's third win occurs at
the 5" match..

Let x denotes the number of times heads occur in n tosses of afair coin, if P(X = 4),
P(X =5) and P(X = 6) arein A.P, find n.

*kk*k
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