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Important Questions 2010
Class-XII (Maths)

Q. 1. In a group there are 2 men and 3 women. 3 persons are selected at random from the group. Find
the probability that 1 man and 2 women or 2 men and 1 woman are selected.

Q. 2. Bag A contains 6 white and 7 black balls, and another bag B contains 4 white and 5 black balls.
One ball is drawn from the bag A and without noticing its colour, is put in the second bag B. A ball is
then drawn from the second bag B. Find the probability that the ball drawn is white in colour.

Q. 3. A bag contains 5 red, 6 white and 7 black balls. Two balls are drawn at random. What is the
probability that both balls are red or both are black?

Q. 4. From a well shuftled pack of 52 cards, 3 cards are drawn one-by-one with replacement. Find the
probability distribution of number of queens.

Q. 5. A fair die is tossed twice.If the number appearing on the top is less than 3,it is a success.Find the
probability distribution of successes.

Q. 6. Evaluate the following limits:-

1.

. 2sin® x4sin x—1
lim — :
H%_Esm x—3sn x+1

il.

. _1 —COS XnfCOS 2%
Fi] I

1il.
_ 10g(1+x3)
lim ————
= o™ 2x
1v.
. s 3x—3s8nx
i ——

=T [E_x:lz

Jax+bifx =1
1Lifx=1
Q. 7. If f(x)= Sax—2b,1f x <1] ig continuous at x=1, find the value of a and b.

Q. 8. Discuss the continuity of f(x)=|x|+ =1 at x=0 and x=1.
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Q. 9. Differentiate by first principle:-
1.
tan ~fx+4

il.

s X
x+4

Q. 10.

Frove: i[Eml'c:t2 - +£sin'1£]: a - x
adx 2 2 o

Q. 11.

2
i_’,f'x:.:;t[E—sinﬂ)amdy:a[l—cosﬂ),ﬁndj—fazﬁ':g
x

Q. 12. Differentiate w.r.t. ‘x’:-

1.

[1 og x)x + [x)logx
11.
o fl—sinzx
cot -
1+anx

Q. 13. A balloon which always remains spherical is being inflated by pumping in gas at the rate of 900
cm3 / sec. Find the rate at which the radius of the balloon is increasing when the radius of the balloon is
15 cm.

Q. 14. At what points on the curveX +y' —2x—dy+1= 0 is the tangent parallel to y-axis?

: . 3 .
Q. 15. Find the equations of the tangent and the normal to the curve ¥ = X +2x+ 8 at the point whose
x-coordinate is 3.

Maths Algebra

One marks questions

Hihiae
x +¥ =
Q. 1. If 3 1 & ; write the value of x and y.

T
Q. 2. IfAis a square matrix, such that |ﬂ| = 2, write the value of |"ILJEl |
Q. 3. Write the value of x for which
Q.4. Findxandy, if

ER 3 6
X = r—1=
"Tlo 9lag T Lo -1
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Q. 5. Using determinants find the value of A so that the points i-4. 73, (L —=5)a#nd (=4, 5] are
collinear.

4 Marks Questions

Q.6.1f
4 [2 —1}
3 2 | 4 -44471=0. Hence, find 47
Q. 7. Prove that
a—h-c dex 2et
2h b-rc—a b |=(a+b+e)
2e 2e c-a—h
Q. 8. If
_[ cosd sinE:| 4 _[ cos u8 sinmE':|
[-siné cosd ‘show by induction that |-sinné cosnd

Q. 9. Prove that

T4a® —5° Dk —2k
2ab 1-a® +3° 2a  |=(1+a* +&9
b Y 1—a® —b*

6 Marks Questions
Q. 10. Using matrices, solve the following system of linear equation:

2x -3y +52z=113x+2y-dz=-5,x+y-2z=-3 o

Using elementary transformation, find the inverse of the following matrix:
2 -1 4

4 0 2
3 =2 7
Q. 11. For
1 -1 1
A=2 1 =3
1 1 1

, Find A™". Hence solve equations:
X+2p+z=4 x4+ y+z=0x-"3y+z=2

Matrices & Determinants
f—=x x+1:|

Q. 1. For the value of x ,the following matrix is singular ?[ 2 4
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_[cosm — 51 Q::|
Q.2. If sing cos@ | then A+ .4 = 1, if the value of &is given by ?

Q. 3. If A and B are symmetric matrices of the same order, write whether A5 — 54 is
symmetric or skew symmetric.

1 2‘_ 5003

Q.4. Find the value of x it 4 9 [6x 4z
Q.5. If

3
A=|5

2 andB—[1 0 4] ﬁnd(A-B)
Q.6. If
[x+3 4 }_{5 4}
y=4 x+y] [3 9 find x and y?
Q.7. If
ﬂ:[l U}

=1 7 ] then find K such that 4* ~84+ X7 =0

Q. 8. Show that

2t +1 ab ac
ab B+l ke |=1+a* +b%+c°
ac e ot

Q.9.IfA=
3 —4} [1+2n —4nL
11 -1 , using P.M.I, show that An =" 1=2n [yneN
Q. 10. Show that
x+4  2x 2%
ox x+4 Zx |=(Gx+dd- ¢
ax 2x  x+4
Q. 11. Show that =

(y+z) zx
Xy (x+z) vz |=2xpz(x+y+z)
Xz yz o (x+y)

Maths
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SECTION A

Q1. If A and B are non — singular matrices of the same order, then write the relationship between
AdjAB, AdjA and AdjB.

Q2. If A, B, C are three non zero square matrices of same order, find the condition on A such that AB =
AC then B=C.

Q3. Prove that modulus function is continuous everywhere.

Q4. Show that the function f(x) = 2x% — 1 is continuous at x = 3.
Q5. Find the derivative of y = sin(2x) w.r.t. X.

Q6. Find the derivative of y = loge sinx w.r.t. x

Q7. Find the principal value of cos™! (-1).

Q8. Find the value of 071 {tan {3z 1 4)}
Q9. Find the value of cos{cos ~' (1/4) + sin ! (1/4)}.

J.[x— a}l[x—b) (x - c}....(x— z}cix

SECTION B

Q10. Evaluate :

Q11. Prove that (x/a)" + (y/b)" = 2 touches the straight line x/a + y/b = 2 for all n €N, at the point (a,b).

Q12. Find the intervals in which the function 2x> + 9x> + 12x — 1 are increasing or decreasing?
Or
Find the approximate value of ¥25.3(using differentials)

Q13. Prove that cos™! (12/13) + sin-1 (3/5) = sin”! (56/65)

A=

Q14. Express g b as a sum of symmetric and skew symmetric matrices.
Q15. For what value of a and b such that the function defined by

5, iFx=2
Filxy=qax+by if 2<x <10

21 i l0=x
is continaous at x= 2 ard x=10.
Or
For what value of k such that the function defined by

xt 25

x#5

Ffixni=9 z=5 is confinuous af x= 2

I r=0a
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Q16. Show that all positive integral powers of a symmetric matrix are symmetric.

Q17. A trust fund Rs 30000 that must be invested in two types of different types of bonds. The first
bond pays 5% interest per year, and the second bond pays 7% interest per year. Using matrix
multiplication, determine how to divide Rs. 30000 among the two types of bonds. If the trust fund must
obtain an annual total interest of

1. Rs 1800
2. Rs 2000

Q18. Find dy/dx if x V(y + 1) + y V(x + 1) =0

Vector

fay Fal

Q. 1. Find the value of ‘p’ of the vectors 3i+2j+ 3k andi+p i+ 34 to be

1. parallel
i1. perpendicular.

Q. 2. Express the vector 3i+ 2 j+3k=i+ p j+3& a5 sum of two vectors such that one is parallel to the
- n”on -
vector &= 3i+kand other is perpendicular to &.

OR

I

I3

—

a*h| = I

—

R
Prove that, for any two vectors « ax &

B
ol 4
oo )

-
(738
=

(23

2 4 1
—[a.b] =

Q. 3. If 3i+ 2,i+ 3 X are unit vector such that i+ 2 /+ 3% then find the value of &

Q. 4. Find the diagonals of the parallelogram sides are the vectors *i+ 2+ %% and i+ 2 j+ 3% also find
its area.

bl=13

Q. 5. Find the value of 31+ 2 j+ 3 kif vectors i+ 2 Jj+ 3k and such that 3i+ E, anda b = 4,

Area

Q. 1. Find the area of the region in the first quadrant enclosed by the x-axis, the line y=x and the circle
2 2
X+t =32

Q. 2. Find the area bounded by the curve * ? = 4yand the straight line x= 4y-2.
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Q. 3. Find the area of the region enclosed between the two circles G- +y" =lang x" +y" =1
OR

Find the area of the circle X +¥° = 16which is exterior to the parabola ¥ P=6x

Q. 4. Using integration find the area of triangle ABC, whose vertices are A(2, 0) B(4, 5) and C(6, 3).
Q. 5. Find the area of the region bounded by x2=16y, y=1, y=4 and the y-axis in the first quadrant.
OR

Find the area :

{e,y) 0y <x®+30<y <2x+30<x<3)

Probability

Q. 1. A die is thrown twice and the sum of the numbers appearing is observed to be 6. What is the
conditional probability that the number 4 has appeared at least once.

Q. 2. Assume that each born child is equally likely to be a boy or a girl. If a family has two children,
what is the conditional probability that both are girls given that at least one is a girl.

Q. 3. If A and B are two independent events, show that the probability of occurrence of at least one of A
and B is given by : 1 — P(A").P(B")

Q. 4. Probability of solving specific problem independently by A and B are /2 and 1/3 respectively. If
both try to solve the problem independently, find the probability that the problem is solved.

Q. 5. An urn contains 5 red and 5 black balls. A ball is drawn at random, its colour is noted and is
returned to the urn. Moreover, 2 additional balls of the colour drawn are put in the urn and then a ball is
drawn at random. What is the probability that the second ball is red.

Q. 6. Two cards are drawn simultaneously (or successively without replacement) from a well shuffled
pack of 52 cards. Find the mean, variance and standard deviation of the number of kings.

Q. 7. In an examination, 20 questions of true-false type are asked. Suppose a student tosses a fair coin
to determine his answer to each question. If the coin falls heads, he answers ‘true’, if it falls tails, he
answers ‘false’. Find the probability that he answers at least 12 questions correctly.

Q. 8. A die is thrown again and again until three sixes are obtained. Find the probability of obtaining
the third six in the sixth throw of the die.

Q.9.4 P(4)=3/8 P(B)1/2and (AN B)1/4, find P \A/F)and P (B 14)

Q. 10. The probability that a certain person will buy a shirt is 0.2, the probability that he will buy a
trouser is 0.3 and the probability that he will buy a shirt given that he buys a trouser is 0.4. Find the
probability that he will buy both a shirt and a trouser. Find also the probability that he will buy a trouser
given that he buys a shirt.
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Q. 11. A can solve 90% of the problem given in a book and B can solve 70%. What is the probability
that at least one of them will solve the problem, selected at random from the book.

Q. 12. Three persons A, B, C throw a die in succession till one gets a ‘six’ and wins the game. Find
their respective probabilities of winning, if A begins.

Q. 13. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six. Find
the probability that it is actually a six.

Q. 14. An urn contains 4 white and 3 red balls. Find the probability distribution of the number of red
balls in a random draw of three balls.

Q. 15. In a meeting 70% of the members favour a certain proposal,30% being opposed. A member is
selected at random and let X = 0 if he opposed and X =1 if he is in favour. Find E(x) and Var(x).

Q. 16. Find the probability distribution of the number of doublets in 4 throws of a pair of dice.

Q. 17. In a hostel , 60 % of the students read Hindi news paper , 40 % read English news paper and 20
% read both Hindi and English news papers.A student is selected at random.

i. Find the probability that she reads neither Hindi nor English news papers.
i1. If she reads Hindi news paper,find the prob.that she reads English news paper,
iii. If she reads English news paper,find the prob.that she reads Hindi news paper.

Q. 18. A doctor is to visit a patient .From the past experiences , it is known that the pgobzlibillities thﬁlt

he will come by train , bus , scooter or b%/ olther m?ans of transport are respectively 105" 10 4.
— —and —

The probabilities that he will be late are 4 3 12, if he comes by train , bus, and scooter

respectively , but if he come by other means of transport , then he will not be late .When he arrives he

is late .What is the probability that he comes by train ?

Q. 19. Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the
number of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a head or tail is
obtained. If she obtained exactly one head, what is the probability that she threw 1,2,3 or 4 with the die

Linear Programming

Q. 1. One kind of cake requires 200gm of flour and 25gm of fat, and another kind of cake requires
100gm of flour and 50gm of fat. Find the maximum number of cakes which can be made from 5 kg of
flour and 1kg of fat assuming that there is no shortage of the other ingredients used in making the
cakes.

Q. 2. A dietician wishes to mix together two kinds of food X and Y in such a way that the mixture
contains at least 10 units of vitamin A, 12 units of vitamin B and 8 units of vitamin C. The Vitamin
contents of one Kg food is given below :-

Vitamin
C

x v 2 s

Vitamin
B

Vitamin
A

Food
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Yoo
One kg.of food X costs Rs. 16 and one Kg of food Y costs Rs. 20. Find the least cost of the mixture
which will produce the required diet.

Q. 3. Maximise and Minimise:
Z=x+2y
Subject to constraints * + 2y =100, 2x —y =0, 2x + y =200, x, y 2 0.

Q. 4. An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 1000 is made on each
executive class ticket and a profit of Rs. 600 is made on each economy class ticket. The airline reserves
at least 20 seats for executive class. However, at least 4 times as many passengers prefer to travel by
economy class than by the executive class. Determine how many tickets of each type must be sold in
order to maximise the profit for the airline. What is the maximum profit.

Q. 5. Two godowns A and B have grain capacity of 100 quintals and 50 quintals respectively. They
supply to 3 ration shops, D, E and F whose requirements are 60, 50 and 40 quintals respectively. The
cost of transportation per quintal from the godowns to the shops are given in following table :

Transportation Cost Per Quintal (in Rs.)

s
6 4

E 3 2
2.50 3

How should the supplies be transported in order that the transportation cost is minimum. What is the
minimum cost.

Q. 6. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts and 4
pants per day, while B can stitch 10 shirts and 4 pants per day. Form a linear programming problem to
minimize the labour cost to produce at least 60 shirts and 32 pants.

Q. 7. Solve the following L.P.P graphically:
Maximize  z = 60x +1 5y
subject contraint s
X+ oy =50

Ax4p=90 x vzl
Q. 8. A dealer wishes to purchase a number of fans and sewing machines. He has only Rs 5,760 to
invest and has space for at most 20 items. A fan costs him Rs. 360 and a sewing machine Rs 240. His
expectation is that he can sell a fan at a profit of Rs. 22 and a sewing machine at a profit of Rs. 18.

Assuming that he can sell all the items that he can buy, how should he invest his money in order to
maximise his profit.

Q. 9. If a young man drives his vehicle at 25 km/hr, he has to spend Rs. 2/km on petrol. If he drives it
at a faster speed of 40km/hr, the petrol cost increases to Rs. 5/km. He has Rs. 100 to spend on petrol
and travel within one hour. Express this as an L.P.P. and solve.
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Q. 10. Determine graphically the minimum value of the objective function
Z=—-50x+ 20y

subject to the constraints:

2x—yz-5

x4+ y=i

2x—3y=12

x20 yz=0

Q. 11. A factory makes tennis rackets and cricket bats. A tennis racket takes 1.5 hours of machine time
and 3 hours of craftman’s time in its making while a cricket bat takes 3 hour of machine time and 1
hour of craftman’s time. In a day, the factory has the availability of not more than 42 hours of machine
time and 24 hours ofcraftsman’s time.

i.  What number of rackets and bats must be made if the factory is to work at full capacity?
ii. If the profit on a racket and on a bat is Rs 20 and Rs 10 respectively, find the maximum profit of
the factory when it works at full capacity.

Q. 12. A merchant plans to sell two types of personal computers — a desktop model and a portable
model that will cost Rs 25000 and Rs 40000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of units of each type of computers
which the merchant should stock to get maximum profit if he does not want to invest more than Rs 70
lakhs and if his profit on the desktop model is Rs 4500 and on portable model is Rs 5000

Three Dimensional Geometry
Q. 1. Find the direction cosines of X, Y and Z-axis.

Q. 2. Find the equation of the line which passes through the point (1, 2, 3) and is parallel to the vector
s M PN

3i4+2j-2k

Q. 3. Find the value of p so that the lines,

1-x :?y—14 _ z—3 aid Tl _ y—ﬁz -z
3 2p 2 3p 1

Q. 4. Find the shortest distance between the lines whose vector equations are:-

are at right angles.

- P18 FiY P18
r=(1-0i+-2) j+(3- 20k and

P FiY P
r=(e+1)it+(2e— 1) j—(25+ Dk

Q. 5. Find the coordinates of the foot of the perpendicular drawn from the origin to the plane 2x — 3y
+4z-6=0.

Q. 6. Find the vector equation of the plane passing through the intersection of planes
B R X = A s N

i+ i) = 6 and r(2i+ 3 +4%) =—5 and the point(1,1.1)

A Y 273 dthe plane 10x + 2y 11z =3

Q. 7. Find the angle between the line 2 3

Q. 8. Prove that if a plane has the intercepts a, b, ¢ and is at a distance of p units from the origin, then
1

—t—t—=—

ﬂﬂ E:'g CE pﬂ
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)
Q. 9. Show that the angles between the diagonals of a cube is cos-l( 3/

Q. 10. Find the equation of the line passing through the point (-1, 3, -2) and perpendicular to the lines
x_Y_Z 4 z+2  y-1 z+1

1 2 3 225

x+3 y-1 z+4
Q. 11. Find the foot of the perpendicular drawn from the point (0, 2, 3) on the line 5 2 3
Also, find the length of the perpendicular.

Q. 12. Find the shortest distance between the following pairs of lines whose cartesian equations are :
=1 y+1 2 and ztl oy =9

2 3 3 1

Q. 13. A plane meets the coordinate axis in A, B, C such that the centroid of triangle ABC is the point
x v =z
i+ =3

(p,q,r). Show that the equation of the planeis P 4 T

Q. 14. Find the equation of the plane passing through the point (1, 1, -1) and perpendicular to the
planes x+2y+3z—7=0and 2x -3y +4z=0.

- o i o - & & o
Q. 15. Find the distance between parallel planes,” (2 =3 j+6k)=5and r (6:1-%j+18k)+20=0
Q. 16. Show that the lines :

- IR R} Mooon -+ LY L8 I8
=[Pk e300 ) na 2[435 ) (273
are coplanar. Also, find the plane containing

these two lines.

Q. 17. Find the distance of the point ( - 1, - 5, - 10 ) from the point of intersection of the line r=21—]j
+2k+A(31+4j+2k)andtheplaner.(i—j+k)=5

Q. 18.
If aling makesangles o, .7 and & with the diagonals of acube

4
provethat cos® o + cos® f4costy +oost d =—

Q. 19. Find the distance between the point P( 6,5,9) and the plane determined by the points, A ( 3,-
1,2),B(5,24)and C (-1,-1,6).
Q. 20.
Find the shortest dis tan ce between the lines
r =( 142201 +(2+32) j+(3+40 0k and
ros( 2430 i A4+ 1) o+ S 40k
Q. 21.
Find the squation of the line passn g through the point (2130 and
x—lzy—Ezz—B and Y E
2 3 -3 2 35

perpendiclar to the lines
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Vector Algebra

- LN FL
Q. 1. Find a vector in the direction of vector @=i—2 that has magnitude 7 units.
Q 2. Show that the points A, B and C w1th pos1t10n vectors,

LA R 1§
@ = 33— 4J 435 b 2i— j+k and '3 = 3— 3J— 535 respectively, form the vertices of a right angled
triangle.

Q. 3. Find
a—5b - - a|=2, |[b|=2and a. b =4
, if two vectors ¢ and b are such that .

Q. 4. Find the area of the parallelogram whose adjacent sides are determined by the vectors
—+ oo

a—z—J+3k atid b 23—?J+ﬁ'c

T T . ®
= — s — wath o
Q. 5. If a unit vector @« makes angles 3 with i, 4 ! and acute angle 6 with i, then find 6 and
hence the components of .
— — —
- = - a|=3, |b|l=4, |c|=5
Q. 6. Let 2 ,& and = be three vectors such that and each one of them being
) |atdte|
perpendicular to the sum of other two, Find

A A A MM A A AL
Q. 7. Find the value of #.0ix&)+ i (ixk)+k.(ix j)
L Y
Q 8. The scalar product of the vector ¥ +./+&with a unit vector along the sum of vectors

23+4J 5»3: and El.1+2j+3ﬁ: is equal to oneFind the value of “* .
Q. 9. If the sum of two unit vectors is a unit vector, Prove that the magnitude of their difference is NG

- -
Q. 10. If &« and b are position vectors of points A and B respectively, then find the position vector of
points of trisection of AB.

Q. 11. Prove that the line segment joining the mid-points of two sides of a triangle is parallel to the
third side and equal to half of it.

Q. 12. ABCD is a parallelogram. If the coordinates of A, B, C are (-2, -1), (3, 0) and (1, -2)
respectively, Find the co-ordinate of D.

Q. _l3. S_how _tha_t the goint}s A, B, g V\ch position vectors
—2a+3b+5e, a+2h+3c and 7 a—c respectively are collinear

Q. 14. If a vector makes .. ¥ with OX, OY and OZ respectively, prove that
sin ‘e 4sin’ F4sind y=2

g 1 "\ &
& A Y la-
Q. 15.If @ and b are unit vectorsinclined at an angle &, then prove that sin 2= £ .
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a+b+ec=0, [a|=3, |b|=23, [¢|=7, findthe angle between a and b
Q. 16.If .
a|=2, |[bl=5and |ax&|=8, ind a.b
Q.17.1If .

Q. 18. Consider two points P and Q with position vectors?P =3d — 2k and OQ =& +% _Find the
position vector of a point R which divides the line joining P and Q in the ratio 2:1, (i) internally, and (ii)
externally.

Q. 19. Find a unit vector perpendicular to each of the vectors
d+bandd— b whered =i+ j+k b=i+2;+3k

Q. 20. Show that the vectors 21—j+k,1—3j—5kand 31—4j—4k form the vertices of a right
angled triangle

Q. 21.

Find aunit veciorparallel to thevecior? a — b 43¢ where
@ =i+ j+k, b =2i- j+3k ande =i—-2i+k

Differential Equations

Solve the following Differential Equations:

Q. 1. Determine order and degree (if defined) of differential equation y///+2y//+y/=0
Q. 2. sec’x. tany dx + sec?y. tanx dy = 0.

Q. 3.xdy —ydx = x4yt dx

Q. 4. 2xy+y2 —2x? dy/dx =0, y=2whenx=1.

Q. 5. x logx. dy/dx +y = (2/x) logx

Q.6.ydx+(x—y?) dy=0

Q.7. (tan’ly - x)dy = (1 +y?) dx
1
Q.8. (1 +xH)dy/dx +2xy =1+ x;

Q. 9. xzdy +(xy + yz)dx =0, y=1whenx=1

T
Q. 10. dx/dy + ycotx = 2x + x’cotx, y =0 whenx = 2
Q. 11. (x + y)dy = dx
Q. 12. x (xdy — ydx) = ydx, y(1)=1.
Q. 13. dy/dx = cos(x +y) + sin(x +y)
Q. 14. x dy/dx =y — x tan(y/x).
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Q. 15. (x2 + 1) dy/dx + 2xy = /x" +4

Q. 16. (x* + y?)dx + xy.dy =0, y(1)=1

Q.17.x+y+ D?>dy=dx, y(-1)=0

Q. 18. (xy2 +2x)dx + (x2y + 2y)dy =0
¥ sin x

Q.19.dy/dx + x =cosx + =x

dy ¥ ¥ 2
—+=logy==(lo
Q. 20. Solve the differential equation @x  x 27~ x2 27

Q. 21. Solve the differential equation x? dy+y(x+y)dx=0,giventhaty=1whenx=1
Q. 22. Solve:

xd—y:yﬂagy—logx+1)
odx

Q. 23.

2

aalve % d_y = yix+y) dx
adx

Q. 24.
Find a particular solution satishing the given condifion
v 1
1+x% )2 4 2ay=—— . y=Owhenzx=1
( ).:I’x 4 1+ d

Q. 25. Find the differential equation of all circles in the first quadrant which touch the co-ordinate axis.

Q. 26. Form the differential equation corresponding to y2 = m(a2 — X2) by eliminating parameters m
and a.

Q. 27. Form the differential equation representing the family of parabolas having vertex at origin and
axis along positive direction of x-axis.

Q. 28. Form the differential equation of the family of circles having centre on y-axis
and radius 3 units.

Application of Integrals

Q. 1. Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
circle *° +)° =32
1 2

X
Q. 2. Find the area of the region bounded by the ellipse 49
Q. 3. Find the area of the region bounded by the parabola y=x2 and y = |x |
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ol

. 4. Find the area of the smaller part of the circle x= + =a“cuto the linex=« <.
Q. 4. Find th fth ller part of the circle x> + y? = a? ff by the linex=+2

Q. 5. Using integration, find the area of the region bounded by the triangle whose vertices are (1, 0),
(2,2)and (3, 1).

Q. 6. Prove that the curves y> = 4x and x* = 4y divide the area of the square bounded by x=0, x=4, y=4
and y=0 into three equal parts.

0
|x+3| and evaluate I|x+3|dx
Q. 7. Sketch the graph of y= ¥

Q. 8. Using the method of integration, find the area bounded by the curve |x| + ly| =1

Q. 9. Fjind the area of the smaller region bounded by the ellipse
i +2- =1 andthe straightline ~+2 =1
@ b a b

Q. 10. Using integration, find the area of the triangular region, the equations of whose sides are y=2x +
I, y=3x +1 and x =4.

Q. 11. Find the area of the region { (%, %) : ¥* £8x, x* +) =9

Q. 12. Find the area of the region between the circles x> +y? =4 and (x — 2)* + y> = 4.

4 2
T 2=

Q. 13. Find the area bounded by the ellipse »" 4" and the co-ordinates x = ae and x = 0, where
b?=a’(1 — ¢?) and e<l.
Q. 14. Find the area bounded by the curve y2 = 4a2(x — 1) and the lines x = land y = 4a.

Q. 15. Using integration, find the area of the region bounded by the following curves, after making a
rough sketch: y = 1 +lx 4] x=-3 x=3 y=0
T

Q. 16. Draw a rough sketch of the curves y = sinx and y = cosx as x varies from o to 2 and find the
area of the region enclosed by them and x-axis.

Q. 17. Find the area lying above x-axis and included between the circle X2+ y2 = 8x and the parabola
2 _
y© =4x.

Q. 18. Using integration find the area of the triangular region whose sides have the equations y = 2x +
I,y=3x+1and x=4.

Q. 19. Find the area enclosed between the parabola y* = 4ax and the line y = mx.

Q. 20. Find the area of the region bounded by the parabolas y2 =4 ax and x> =4 by

Integrals

4
J' xg +1 -
Q.1.7 " +1
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IL

SN X Cos X

oz
Q. 3.'[1+\E
1
Q~ 4.'|-.-.||X|:1—2I:| g

fnx

Q. 5.'[ i 2x

X

J- o
Q.6." (X +x(x" -1

cos® x—sin® x
I—dx

Q.7. ~l+cosdx

Q.8. I “3logx (x4+1)-1 dx
Q.9 Ixsin xf2cosxi2cosx du

Q. 10 Icosmx.cosnx dx

Q.11 Isinx nfltcosts dx

1V
-I-[é‘x +—x] dx
Q. 12. g
cosdr—cosdx

x
Q. 13.'[ sindx—sin 2x
Q.14 .I-é‘x sec xil+tan x)dx

Q. 15. _[ cosec x dx

Q. 16 Itanx.tan 2xtan 3x d=

i

Q. 17. '[E:+c£ "dx
Q. 18.]10g(x+1|'a; +x8)dx

sin 2%

Q. 19. «.u'rt:os'* x—sin 242

sin2x

A%

efx

: T, T
-3 +=
sinix 6) sin(x 6)

Q. 20.
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.[ (x-1* e
Q. 21. X 42x+2

]sec riany
22.

J;dx

Q. 23,y ® roin(x+e)

4 L4
(-

5

x+1 x
Q. 26. (% + 2322 +1)

2l
‘ ta k0ot 1)
J:=

Q.27 Isin ran 2xansx d=

-I-l-:x+x2 -
Q.28." " (l+x)

Q. 29. _[ xtan” dx
Q. 30. I[sin{log x)+cos(log x) Wx

[t
- 4
Q.31.7 (x+17(x* +1)

cosx—sin X

Q. 32.I 14zin 2x

1
——x
Q- 33. .[ ."az 3l
_I-;dx

Q.34. A2-x7-1

SEE X

EOSES X

l+x+x +71

oS
Y e
i
o)
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l;dx

Q. 39. -a)x=h)

P,
J(—+—+x +n }a’x
Q. 40.°\n ¥

J stnBx »

Q.41.7 9 +aintdx

fin
]th
Q. 42, s b s
Q. 43 _[ x—xdx
J- 28 2x—cos X
Q. 44. 6—cos® x—4dsin x
J' 1-3x »
Q.45.7 32 +4x+2
J———x
Q. 46.7 sin x cos” x
J- 1
Q. 47. ) sin® x+cos* x
J' 3x+1

Q.48." ~5-2x-x"
1
Q. 49. '[cx sin x+5%cos’ x
.[ (z=1
Q. 50. x +2x+2
J. c:t Frrt :I dx
Q. 51. a b
1 2x
Q. 52. ain' x+ o5’ xdx
!
Q. 53. 7 cosdrt3sn’ s
1

Q. 54." P4

|
L
0,55 Tt

v
Q. 56. s1nx+\/§cosx

o

dx

dx

dx
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——
Q.57." pHgtanx
J‘ cosacx

%
Q.58." logtan x/2
[1og1+#*)dx
o
Q.60.7 T4+cotx
-I-lc}gﬂc}g x) .
Q. 61. x
=3

Q. 62. I(x—1)3

J-|:log{log X+ ! g}ix
Q. 63. (log x)

2= X dx

Q. 59.

0.64.1¢
~l—sin x w12 g

Q. 65. '[ I+cosx
|——
Q. 67. " wsli-a) cosz-b)
J- logx
(

X
Q. 68. " (1+logx)*

o, ]sm(lc::g Xl
[fa“gcosxzx

9.
I(x a)x— f:')
(x—eci(x— .:fjl

71._I-x 21 dx

Q.72“|.(x+1} 1- x— xidx
3
Ix—dx
Q.73." (x—Dix—-12)

-|-x2+x+1
Q.74.7 (x=17 dx

55% 250 ox
Q.75_15 55 5% dy
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1:a.'r1.7r+1:an3 X

i ——— )
Q. 76.I 1+tan” x
sn X

x
Q. 77. '[ sin 4 x

1 1
(s
Q.78. legx (logx)

J(3sm§—2)co.sxdx

Q. 79. 7 5-ws 1-dsmx

Q. 80. '[x(x +1]|
Ix +6x+12
J' x 441

Q. 84. x +7x +1
e ;

Q. 85.'[(x—3]'m'X+1

x+2

I cdx

Q. 86. (x* +3x4+3dx+1

4

J-x—ga"x
Q.87." (x—Dix"+1)

-
Itan_l x.c:!’x
Q. 88. 1+x

[
Q. 89. T

Q. 90 _I-sinm xcos x dx

_I-xi-l_x?x
Q.91." " -9
1

Q. 92. Im—“"x 8

Q. 93. _[ (sin ™' x)%dx
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Q. 94 _[x. cos® x° sin xodx

5 +log %
NETEENT
Q. 95.I 5x

008 2% - 008 20

[———
Q. 96.7 cosx-rosz

o
”II- sift x4cosx

.97, 4 S+l6sin2r

|:J:2 + 2x—3| @x

(=0 ]

Q. 98.
w2
_[ sin 2xlogtan x dx
Q. 99. Evaluate:

T

= LK

7
Ilog(sin Xidx

loglcos xidx — % log 2
Q. 100. Prove that: o = = 2

1
[log(1 + tan @)d8 Fpog 2
Q. 101. Prove that o =3 )

e " dx as the limit of a sum
Q. 102. Evaluate:

(x* — x)dx as the limit of sums.

[ S - S

Q. 103. Evaluate:

Application of Derivatives

Q. 1. The volume of a cube is increasing aa constant rate. Prove that the increase in surface area varies
inversely as the length of the edge of the cube.

Q. 2. Use differentials to find the approximate value of ~0.037

Q. 3i It is given that for the function f(x) = x> — 6x% + ax + b on [1, 3], Rolle’s theorem holds with ¢ =

2+ /3. Find the values of a and b if f(1)= f(3) = 0

Q. 4. Find a point on the curve y = (x — 3)2, where the tangent is parallel to the line joining (4, 1) and
(3, 0).

Q. 5. Find the intervals in which the function f(x) = x*—8x3 +22x2 —24x + 21 is decreasing or
increasing.
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. T
f(x):sm4x+cos4x, Oex =
Q. 6. Find the local maximum or local minimum of the function.

Q. 7. Find the point on the curve y2 = 4x which is nearest to the point (2, 1).

Q. 8. A figure consists of a semi-circle with a rectangle on its diameter. Given the perimeter of the
figure, find its dimensions in order that the area may be maximum.

—(2x+1
Q. 9. A balloon which always remain spherical has a variable diameter 2 :I. Find the rate of
change of its volume with respect to x.

Q. 10. Find the intervals in which f(x) = (x+1)? (x — 3)* is strictly increasing or decreasing.
Q. 11. Prove that the curves x = y” and xy =k cut at right angles if 8k2 = 1
Q. 12. Using differentials, find the approximate value of (26.57)1/ 3

Q. 13. Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum
area.

2 2
& ¥

1
Q. 14. Find the equation of the tangent and normal to the hyperbola &* »* at the point (x0,y0)

Fixismx+cosx 0=x<g

Q. 15. Find the intervals of the function
decreasing.

is strictly increasing or strictly

Q. 16. An open topped box is to be constructed by removing equal squares from each corner of a 3
metre by 8 metre rectangular sheet of aluminium and folding up the sides. Find the volume of the
largest such box.

8
Q. 17. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 27 of
the volume of the sphere.

Q. 18. Show that the right circular cylinder of given surface area and maximum volume is such that its
height is equal to the diameter of the base.

Q. 19. The sum of the perimeter of a circle, and square is k, where k is some constant. Prove that the
sum of their areas is least when the side of square is double the radius of the circle.

Q. 20. A window is in the form of a rectangle surmounded by a semicircular opening. The total
perimeter of the window is 10 m. Find the dimensions of the window to admit maximum light through
the whole opening.

Q. 21. Sand is pouring from a pipe at the rate of 12 cm3/s. The falling sand forms a cone on the ground
in such a way that the height of the cone is always one-sixth of the radius of the base. How fast is the
height of the sand cone increasing when the height is 4 cm?

Q. 22. For the curve y = 4 x>~ 2 x°, find all the points at which the tangent passes through the origin.

Q. 23. An Apache helicopter of enemy is flying along the curve given by y = x>+ 7. A soldier, placed at
(3, 7), wants to shoot down the helicopter when it is nearest to him. Find the nearest distance.

Q. 24. A rectangular sheet of tin 45 cm by 24 cm is to be made into a box without top, by cutting off
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square from each corner and folding up the flaps. What should be the side of the square to be cut off so
that the volume of the box is maximum ?

Q. 25. A wire of length 28 m is to be cut into two pieces. One of the pieces is to be made into a square
and the other into a circle. What should be the length of the two pieces so that the combined area of the
square and the circle is minimum?

Q. 26. A tank with rectangular base and rectangular sides, open at the top is to be constructed so that its
depth is 2 m and volume is 8 m3. If building of tank costs Rs 70 per sq metres for the base and Rs 45
per square metre for sides. What is the cost of least expensive tank

Continuity & Differentiation
Q. 1. Find the values of a and b such that the function defined by f(x) = ( 5, if x £ 2 ax + b if 2<x<10
21,1t x (110 ) is a continuous function
i
Q. 2. Find dx of sin?y + cos (xy) = p

Q. 3. Differentiate w.r.t. x x cosx)* + (x sinx)"/*

1\‘{ st \‘{ cos 't cz’_yz—_y
Q.4.Ifx = Wit = show that &fx x

Q. 5. Ify = (tan"'x)?, show that (x> + 1) y? + 2x (x> + 1) yl = 2.

2:-='+1 ]
Q. 6. Differentiate sin-1 [1 +4% et x
dy -1
Q.7.1fx \"[1"'-3" +l+x=0 for -1<x<1, show that @x (1+x)°

dy
Q.8.Find dx ify=a'" 1A x=(t+ 1/1)?

Q. 9. Discuss the continuity of the function given by :-
Fix= |x— 1|+|x— 2|a.ﬁ x=land x=2.
Q. 10. If the function f(x) is given by f(x) =
(Cax+8if x=1
11if x=1
Sax — 28§ x <1

is continuous at X = 1, find the values of a and b.
dy _ wy
Q. 11.Ify= [x+“\li'f2 +ﬂg]n, then prove that dr fxt+a’

Q. 12. Prove :
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2
L |:g*\.llf12 —x 4 %sin - E:| =g’ -2
@

ax

&y
Q. 13. Find &x” when y = sec”!

[x+1] . _1[;{—1]
+ 511
x—1 x+1

Q. 14. If X + &Y = XY, prove that

dy (" -1
dx  e’(g" = 1)
Q. 15. Given that cos
x x x st X
— COS—.COS—————— =
x

—gsec2£+i4sec2£+ ————— = cosech——g
prove that 2 2 2 4 x
Q. 16. If x=a(q + sinq), y= a(1+ cosq), prove that
diy  —a
R
Q.17

If x¥=e™ showihat d_y:sz
drx {(I+log x)

Q. 18. Find the value of ‘k’ if

kl::o;x i xig
T —2x
Fix) =
3 i x=Z il
2 is continuous at x = 2
Q. 19.If

\(1+Jr::4 + \fl—xg

Q. 20.If Cosy =x Cos? (a+ y ), with Cos a # 1, prove that

1+x* - J1-#* d
¥ =tE1.t‘1_1[ MI‘ i A‘J{ * :| ﬁ?ﬂd—y
%
.:Jl'u;p‘_c-::us:4 {a + 3
% sifL e

Determinants
Q. 1. Prove that :
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1 x x
1 x|=(1-x07
x = 1

Q. 2. Find the equation of the line joining A(1,3) and B(0,0) using determinants and find if D (K, 0) is
a point such that area of a triangle ABD is 3 square units.

Q.3.1f
2 -1 1
-1 2 -1
ALl -1 2

Verify that A3 — 6A% + 9A — 41 = 0 and hence find A"!
Q. 4. Prove that :

a+bx c+dx ptgx @ ¢ p
ax+b cx+d pxrtg :(l—xzj d g
. v ey VoW

Q. 5. Solve by matrix method:
2xty+z=1

X -2y—z =3/2

3y- 5z=9

Q. 6. Prove that :

@ a+b a+b+e

2a 3a+2h da+3b+2c|=d’
3 fa+3k 10a+6b+3

Q. 7. Prove that :

1+a 1 1
1 1+ 4 1 |=abe +be +oa+ab
1 1 1+c

Q. 8. Solve :

x—2 2x-3 3x-4

=4 Zx-% 3x-18/=10

x—8 2x-27 Gx-64

Q. 9. Using determinants, find the area of the triangle whose vertices are (1, 4), (2, 3), (-5, 3). Are
the given points collinear.

Q. 10. If the points (a;, b;), (a,, b,) and (a; + a,,(b, +b,) are collinear, Show that a b, =a,b,.

Q. 11. If a, b, c are all positive and are pth , qth and r'? terms of G.P., then show that
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loga p 1
A=llogh g ll=o
loge » 1
Q. 12. If
& & ax+ by

& e bx ey
-y x=y 0
= 0, then Prove that a, b, c are in G.P or x,y, zare in G.P

Q. 13. If x, y, z are different and

x x2 1457

M=% yz 1+y3 =10, then show that 1+ ne=10

=z z* 1+z°

Q. 14. Show that points A (a, b + ¢), B (b, ¢ + a), C (¢, a + b) are collinear.

Q. 15. The sum of three numbers is 6. If we multiply third number by 3 and add
second number to it, we get 11. By adding first and third numbers, we get double of the second number.
Represent it algebraically and find the numbers using matrix method.

Q. 16. Show that the following system of equations is consistent 2x —y + 3z =15, 3x+2y—-z=17,
4x + 5y —5z=9. Also, find the solution.

Q. 17. Using matrix method, solve the following system of equations for x, y and z :

23,3 1,11 03 1.2

oy z x oy z x oy z
Q. 18. Find whether the following system of equations is consistent or not, find the solution of the
system also. 3x-y+2z=3, x-2y-z =1, 2x+y + 3z = 5.

Q. 19. Determine the product

-4 4 411 -1 1

-7 1 3|1 -2 -2

5 -3 1|2 1 3

and use it solve the system of equations :

x-ytz=4

x-2y-2z=9
2x+y+3z=1

Q.20.If
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2 -1 1
30 -1
A=|e & 0
, find A-1, using A solve the following system of linear equations.

2x—-y+z+3=0

3x—-z +8=0
2x+6y—-2=0
Q. 21.

x  ox° v

Prove that | v yz zx |=(x—vily—ziz— ) xy+yz +zx)

2
z oz Xy

Q. 22.
(y + z)? xy zx

oo that | xv (x+ z)z v |=2neix+y+ 2)3
Xz o (x4’

Matrices

Q. 1. Construct a 3’4 matrix, whose elements are given by aij= 2

Q. 2. Construct a 2’3 matrix A = [aij] whose elements are given by aij
(- 21)°

= 47 Ji#j=li+2ji=]

Q.3.1f
ER 2 -2
4 -2 4 2
=13 & and B=L"2 1 | then find the matrix X, such that 2A + 3X = 5B.
Q.4.1f
[0 —tan o/ 2 10
A =|tan el 2 0 j|andI=|:U 1j|

, then show that [+A=(1—-A)

COSegr  — S o
S £ COS e

Q. 5. Express the matrix
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2 -2 -4
-1 3 4
A=L1 —2 — 3l the sum of symmetric and skew-symmetric matrix
Q. 6. Obtain the inverse of the matrix

o1 2
1 2 3
A=l3 1 1
using elementary transformations.
Q.7.1f

cosx —smx 0

sin x cosx 0
fixy=L Y 0 1] Prove that f(x). f(y) = f(x +y)

Q. 8. Show that the matrix B¢AB is symmetric or skew-symmetric according as A is symmetric or
skew symmetric.

Q. 9. If A and B are invertible matrices of the same order, then prove that (AB)™! =B 1A"!

Q. 10. Let f(x) = x> — 5x + 6. Find f(A) If

2 0 1
2 1 3

A= |1 -1 0

Q.11.1If

NMEH

Show that A% -5A + 71 = 0, Use this to find A%,
Q. 12. Express the matrix

4 2 -1
305 7
A=l -2 1

as the sum of a symmetric and a skew-symmetric matrix.
Q. 13. Find the values of x, y, z if the matrix

0 2y =z
xr y -z

A=|l%x -y =z
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: : 1 -2 1 |[aA=
satisfy the equation A'A=1,.
Q. 14. Show that :

1 —tan 812 1 tan 812 |7 [cosf —sin 8
tan &7 2 1 —tan 812 1 _|lan & cosf

Q. 18. Find the inverse of
a+ib c+id

[‘C +id ﬂ‘l‘f’l if a2+ b2+ c2+d2=1.
Q. 19. Using the method of reduction (i.e elementary row transformations),find the inverse of

1 2 3

4 5 4

1 2 -1

2k
Q. 20. For what value of k the matrix A= [3 5} has no inverse.
Q. 21. Prove that the product of matrices
cos” & cosd sin 45':| [ cos” g Cos g sin .gfr:|
and

cos8sin & sin * & cosghosin g sin? g

T
is the null matrix, when & and # differ by an odd multiple of 2

Q. 22. A matrix X has a + b rows and a + 2 columns while the matrix Y has b+ 1 rows and a + 3
columns. Both matrices XY and YX exist. Find a and b. Can you say XY and YX are of the same type?
Are they equal.

Q. 23. Find the matrix A satisfying the matrix equation

NP

Inverse Trigonometric Functions

Q. 1. Find the value of : tan™' (1) + cos “! (-1/2) +sin! (-1/2).
Sy ix—x 1
Q.2.Prove: tan'x +tan-11-x* = tan’! 1-3x° , |x[< N
-1 g x+1
1 + tan
Q.3.Iftan™" x—2 x+ 2

T
4then find the value of x.
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()T . _1(_ 1]]
Q. 4. Find the value of sin 3 24/
12 4 4263

__1—+|::c::s_1—+tan —=x
Q. 5.Prove: sin™ 13 4 16
T
Q. 6. Solve : tan"12x + tan"13x = 4
97 9. 4,1 8 . 22
— ——zf —=—& ——
Q.7.Prove: & 4 3 4

3
T
Q. 8. Solve : sin-1 (1 -x)—2sin’'x = 2.
2
Q. 9. Evaluate: tan-1+3 - sec’! (-2) + cosec”! M3,
Q. 10. Prove :

{“.,ﬁ+ﬂ05x +~..|'rl— cosx} ju
tan'1 =

x
Mtcosx—l—-cosx Z+§

Q. 11. Simplify :

(sin x+cosx] T T
- = —— X L=
sin’! A2 , 4 4

Q. 12. Prove: sec2 (tan'IZ) + cosec? ( cot'l3) =15.
Q. 13. Simplify :

grosk—dsm %
tan-l L boosx +asin x

Q. 14. Prove :

1 a1 a1 1«
—+tan —+4tan —+tan - —
tan-1 5 7 3 a=4

] l+ cos'lx} =1
Q. 15. If sin(sin™ 3 , then find the value of x.
Q. 16. Prove that :

[ "“_E’tanerz] [MJ
Dtan 1 Y& +& =cos ha+hoos @

Q. 17. Find the principal value of Sec™!
Q. 18. Find value of

-1 1—?{2 -1 1—:!:2
tan +Ccos
Sin 2% 1+
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Q.19.1f2 tan"! (Cos q) =tan™! (2 cosec q), find q.
Q. 20.

il cot™

Jl4sin x + Af1—sin x
Jl+sinx — +1—sin x

Relations & Functions

Q. 1. Show that the relation R in the set A = {L 2, 3"4=5}given by RZ{ CRI¥ |‘I —b |1iseve='?z}, is an
equivalence relation.

Q. 2. Show that the relation R in R defined by R={ (@.8) = E’}, is reflexive and transitive but not
symmetric.

=2
Q. 3.Let A=R —{3} and B =R—{1} , Consider the function f: A ® B defined by f (x) =x— 3. Show
that f is one—one and onto

1
Q.4.If f: R® R be given by f (x) = (3—X3)§, find the value of fof (x)
Q. 5. Consider f: R ® R given by f(x) = 4x+3, show that f is invertible . Find the inverse of f.
Q. 6. Let f: N — R be a function defined as f ( x ) = 4x> + 12x + 15 .Show that f: N — § where S is the
range of f, is invertible .Find the inverse of f .

a+é

Q. 7. Show that binary operationa *b= = "a,b 0 N is commutative but not associative.
n+1

Q. 8. Show that f: N —N defined by f (x) :{ 2 ifnisodd

P
{ 2, if n is even is many-one onto function.
Q. 9. Show that f : R —{0} —+R—{0} given by f (x) = 3/x is invertible and it is inverse of itself.

X

X E R}

Q. 10.0n the set M = A (x) = ﬂ & J of 2 * 2 matrices, find the identity element for the
multiplication of matrices as a binary operation. Also, find the inverse of an element of M.

Q. 11. Let f (x) =[x] and g(x) = €x € find gof (-5/3) — fog (-5/3)

Q. 12. Show that the function f: R — R defined by f (x) = 3x3+5forxeRisa bijection.

Q. 13. Show that the relation R on the set R of all real numbers, defined as R = { (a,b):a£b 2 } s
neither reflexive nor symmetric nor transitive.

Q. 14. Show that the function f:N ® Ngiven by f (1) = f (2) =1 and f (x) = x-1,for every x > 2 is onto
but not one-one.
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Q. 15. If & is a binary operation on R defined by a@® b = a/4 + b/7 for a, b € R, find the value of ( 2
5)®7

Integration
Q.1.
.8 8
Evczfu.ﬁe_ll Sir -x - £os Z .
1—2an” xcos” x
Q. 2.
1
Evafuzé'_[ e,
sin” xsin (x4 a
Q. 3.
Bvaluis _[ tan” x dx
Q. 4.
2 2
Evcz.-:’u.ﬁe_[ (xﬂ +1 (xj +2)
(x+3 =z +4
Q.5.
¥ ]
Bvaluis J-L_:U
(x+1)
Q. 6.
1+ x4+ x*
Huoglute Iem_l* [X—EXJ ax
1+=x
Q.7
I -1 _ -1
Evcz.-:’u.ﬁe_[ s - Lot - Iz dx xe [U, 1]
imT n\f{;+cos' x"{;
Q. 8.
2 2
ST +1/-21
Evczfu.ﬁe_ll ~ [og (x4 ) °8 x].:J!’x
x
Q.9.
Huglute

| : dx.
Jx2+aj+ng— a® i
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Q. 10.

d . 3 1
{ff — f(z)=smn dx+cosix — —, suchthat f ()= —

ax x 3
then find § (x)

Algebra of Matrices
Q. 1.If
1 -1 2 1
and

, Prove that
(A+ BV = A + B + 248
Q. 2.If

0 1
-1 , find x and y such that (xf+p4)" =4
Q. 3.Let f(x) =x2 — 5x + 6. Find f(A) if

2 0 1
A=|2 1 3|
1 -1 0

Q. 4.Let A and two matricessuch that they commute. Show that for any positive integer n (AB)n = An
Bn.

Q. 5.Find the value of x, if

2 1 Tl -x 14z Tx
y] g af|o 1 o |=17
1 -2 11| —4x —2x

Q. 6.Prove that every square matrix can be uniquely expressed as the sum of a symmetric matrix and a
skew-symmetric. Hence represent

3 2 3
A=|4 5 3

2 4 5
as above.

Q. 7.Using elementary row transformation find the inverse of the matrix
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3 -1 -2
4=|2 0 -1
3 -5 0
Algebra of Matrices Cont.
Q.1
E Xﬂ_[l ?}
-4 3 -4 B,ﬁnanndY.
Q.2.
[x—y X*ﬂ_[o 8}
£ Z3w] 14 ] X Y Zand W.
Q.3.
1 -1 0 8
i}'ﬂ=|: j|.:m.:f£’=|: j| 5 3 2
2 3 4 15] | ove that (A+B) = 48 + 248+ B2

Q. 4. Find x such that:

1 0 2
11 x] (o 2 1|]1]=0
2 1 3

Q. 5. Find x such that:

2 1 07
[ 4 -1 |1 o 2|[1]|=0
0 -2 4|1
Q. 6.
2 3 1 0
i:.f'fEI:[ :|cmcff=[ :|
L2 0 1,ﬁnanndYsuChtha‘[A2=xA+yI
Q.7.
1 -1 0 -5
2|t Py =3
¥ g 0 2 & 4
Q.8.
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Q. 9. Find a matrix X such that 2A + 2B + X =0, where

SR

Q.10
22 7
1 4 3
LetA=L" ¢ 2 8 . Find X and Y such that, X + Y = A and X is a symmetric matrix and Y is a
skew symmetric matrix.
Q.11.

0 —tan o f 2

LetA= [tan al2 0 :| and I be the identity matrix of order 2.

[f + ﬂ] _ [f _ ﬂ] [C.OS 74 — s Q::|
Show that s e Lose
Q. 12.
2 0 4
A=[1 1
Let f(x) = x2 + 5x + 6L, find fA) if L+ —1 ¢
Q. 13.
[cos £ sin A :|
Iffx) = L9 % 295X | en prove that f(x).f(y) = f(x+y).
Q. 14.
cos & —an X 0
s A cos A a
IFrxy="L " 0 1 then prove that f(x). f(y) = f(x + y).
b o
Q.15. IfA= o0 prove by mathematical induction that (al +24)" = a™ 1 +na™™ bA where I is

the identity matrix of the order 2 and n is a positive integer.

Q. 16.
1.
0

7

IfA= 0 , show that AZ is a zero matrix.

ii.
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ab 0*

IfA=L"¢% ab , show that A? is a zero matrix

1ii.
cosd s &

cos 28 sin 28
IfA=L" sin & cos & show that AZ = L~ sin 28 cos 28

Q. 17.
[1 - 1} . [a: 1 }
iA=L 1 b —a].nd(A+B)2=A2+B2, findaandb.
Q. 18.
0 5 7
0
IfA= 0 0 0 , then prove that A4 = 0, where 0 stands for a null matrix.
Q. 19.
- 1}
ifA=L"1 ! , then show that A3 = 4A.
Q. 20.
1 0 2
0 2 1
IfA= E g 3 , then prove that ASAZ+T7A+21=0.
Q. 21.
4 2 9 -3 2 4 1 2 7
FA=|-2 32 5| B=|-1 -4 -—-ZlandC=|8 5 &
0 2 =7 2 4 8 = 4 9

Find each of the following:
i. (A+Cy
ii. 2A’-B’
iii.(A+B+C)y

Q. 22. Prove that any square matrix can be expressed as the sum of a symmetric and a skew symmetric

matrix.

Q. 23. A store has in stock 240 shirts, 192 jerseys and 384 trousers. The selling price of one shirt, one
jersey and one trouser are Rs 350, Rs 500 and Rs 400 respectively. Using matrices, find the money the

store owner will receive by selling all the items of his stock.
[Ans. Rs 333600]
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Q. 24. Three shopkeepers A, B and C go to a store to buy stationary items. A purchases 12 dozen
notebooks, 6 dozen pens and 10 dozen pencils; B purchases 20 dozen notebooks, 10 dozen pens and 15
dozen pencils and C purchases 10 dozen notebooks, 10 dozen pens and 25 dozen pencils. If per dozen
rates of notebooks, pen and pencil are Rs 72, Rs 48 and Rs 18

respectively, use matrix multiplication to calculate bill of each.

[Ans. Rs 1332, Rs 2190 and Rs 1650]

1 3005
-6 8 3
Q. 25. Express the matrix - 4 6 g as the sum of symmetric and skew symmetric matrix.
1 2 2
2 1 2
Q.26.IfA= 2 2 ! , verify that A2 —4A—-51=0

Q. 27. A contractor gets his supply of building materials from three firms A, B and C. He receives 35
truck load of stones and 14 truck load of sand from A, 30 truck load of stones and 8 truck load of sand
from B and 29 truck load of stones and 9 truck load of sand from C. The stones cost Rs 1000 per truck
and sand Rs 300 per truck. Using matrix multiplication find the amount received by each firm from the
contractor.

[Ans. Rs 39200, Rs 32400 and Rs 31700]

Q. 28. Tarun wants to invest Rs 30000 in two different types of bonds paying 5% p.a. and7%p.a. Using
matrix multiplication find how much amount should he invest in each type ofbond to earn an annual
interest of Rs 2000.

[Ans. Rs 5000 in 5%, Rs 25000 in 7%]

Q. 29.

1 0 5 3002 1

-1 3L F=|0 2 1

IFA = 4 1 0 i 2 3
Find A’, B’and (A+B)’. Is(A+B)’=A’+B’?
Q. 30.

3 0 5 g8 4

2 4 3 &=|0 2 4
IfA= 4 6 2 b2 3 verify (AB)’=B’.A’.
Q. 31.

[a 1:| A* = [,g" Hﬂ:_1:| forn s V.

IfA= 0 a prove by mathematical induction that 0 ¢

Q. 32.
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|:|:osﬂ g1l ﬂ:| 4 [cosm{l gif1 m‘?l:|f W
. = ) [P .
IfA=L" % 4 cosd prove by mathematical induction that memnd  cosnd
Q. 33.
7 4 1+ 2 -4
|:1 1i| Ve =|: " . 2£i| Jorn e N
IfX= "1 prove by mathematical induction that " it

Differential Calculus I

Q. 1. Discuss the continuity of

|x|+3, ifrx=-3
S =9-2x, ¥ -3<x=3
Bx+2, i x=3
Q.2.If
2 2 2 z 5 4
+x0+ - dy =2
.Jf=“fa . \J[a . ,Sﬁmwﬁ}mz—y:—f 1+ﬂ—_
«Jﬂg +:J':2 — Jﬂz — xz ax x a_‘* _ x4

Q. 3. Differentiate the following function w.r.t. X....

. _1{,ﬁ.+sinx+,ﬁ—sﬁ1x}
an :

,f1+si11x—\,ﬁ.—si11x

8 § _ .3 3
Q.4.If\h_x +\h_"}? =@ (% =¥} then show that

.:fy_;{2 1- y°
dr v Y1-2%

Q. 5.
y:xx2—3+{x—3) X2 for x =3, find ?
x

Q. 6. Differentiate Sin—1(2ax]1-a’x") with respect to J1—atx”

dly v
ﬂms_lx,—lﬂ}fﬂl, (l_xg}——x——ﬂgy:[:].

Q7.Ifr=¢ show that dx’ dx
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Q. 8. Find the value of a and b such that the function defined by

5, if x=2
Filxy=qax+b,if 2 <x <10 iaqcontinuous function.
21, if x=10

Differential Calculus I1

Q. 1. Discuss the continuity of

-2, if x=-1
F(x)=192x, if—-lzx=1
2, iFx=l

Q. 2. Find the relationship between a and b so that the function f defined by

ax H, if x=3 _
Fix)= _ i confinuonus af x =73
bx+35 i x=x3

Q.3.1If
dy  my

[z 2 dr 2. .7
X+ ta rthenshowthat X ta

Tin— & & v
-1

=t e |- xe =, find —
s [cx3—3a’ng ﬁ 8 w.E % %

Q. 4.
Q. 5.If cos y =x Cos (a +y), with

:J_.?:

.:I’_y: Cos® (a + ¥)

Coga# X1, e sl o

prove that

Q. 6. Differentiate (log x)" + xlog W.I.tO X.
Q.7.

1 ¢ )
x:a[t:’c:'si +§10g tan * §i| and y =a Sin i, show that d—y:tanz.
x

2 22
Q.8.1If r—a)l® +{y-8)" =c * for some ¢ > 0, prove that
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; ﬂrg
1+( ..J’?]
dx

.:;l!’zy
dx?

is a constant independent of a and b.

Differential Calculus I11

Q. 1. Discuss the continuity of

2x, if x«0
Fixy=40, HFo=x=1
dx, iFx=l

Q. 2. For what value of 4 is the function defined by

JAat-2m, i x=0
ﬂx)_{4x+1, if x>0

continuous at x = 0? What about continuity at x = 1?

Q. 3.
S Y 3

i;f'y:‘\'(‘x . sﬂzowﬁmzi 2x+ 2 .

,J[x2+1—,jx2—1 dx <4
Q. 4.

_ 1 dy

=Cos™ 122 J1- 2 |- —= -::— Hingd —

Q. 5.

.:;{y Sin? et +_y)

I Sin vy = x Sim (a4 ), prove that —
x Sin a

Q. 6.

I Siny= (S 0™ + (Cos 0, Find 2

dx

Q.7.
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1—u?

1—v*

I w=5in(m C’as'lxj, v =Cos (m S.ii?z'lxj, prave that ? =
5

Q. 8.

d*y
Hr=a(Cost +f Sint)and y=a (Sin— ¢ Cost), Find ey
x

More Questions

Q. 1. find the equation of the line joining)3,1(4 and )0,0(B using determinants and find £ if)0,(kD is a
point such that area of triangle ABD is 3 sq. units.

Q. 2. If a, b and ¢ are real numbers, and
+c c+a a+k

M=leta a+ b b+e(=10
i+ & b+c c+a

, show that eithera+b+c=0ora=b=c.

Q. 3. Solve the following system of linear equation

2 3 10 4 & 5 & 8 20
—4+ ==, -+ =], —+ == =2
X ¥ Z X ¥ = A ¥ =

Q. 4. The sum of three numbers is 6. If we multiply third number by 3 and add second number to it, we
get 11. By adding first and third numbers, we get double of the second number. Represent it
algebraically and find the numbers using matrix method.

Q. 5. Without expanding show that

1 et at — b
1 a B —k|=0
1 e £ = ke

Q. 6. Show that :

c & C 1 1 1

at bt gfl=let B Y =(a-BYb—e) (ah+ be+ea)
3
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1 2 2
1 2
Q. 7. Show that the matrix A = a2 1 satisfies the equation x2 —4x — 5 = 0. Hence find A-1
Q.8.IfA=
-1 2 0
-1 1 1
0 1 0

; show that A2 = A-1 . (Without using elementary transformations)

Q.9. Construct a 3 x 3 matrix whose elements aij are given by

D A i B
air =9 )
P47 i1 <

7 x2 _[? 16}
0.10. 1 yio18| |-64 18

Q.11. How many number of matrices are possible of order 3 x 3 with each entry 0 or 1.

then find the values of x and y .

Q.12. If A is square matrix such that A2 = A, then find the value of (1 +A )3 — 7A.

2 -3
2 2 3
Q.13. Using elementary transformation , find the inverse of the matrix. ~2 2
2 -2 -4
B=|-1 3 4
Q.14. Express the matrix ! =2 =3 as the sum of symmetric and skew symmetric
matrix.
Q.15.
COSE — s & r
F A= arnd A+ A" =1 then find the valus of o
st e COS &
Q. 16.
. _ 3 1
IF fixy=x"=5x+7 find F (A if A= -

Q.17.
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g
0 —tan — -
o cosd —sm &
Letd= showthat (T + A =(7-4)|
& sin & cos &
tan — 2
2
Q.18.
1 0 1 0 5
i A {7 and 1 = 0 l,ﬁzmﬁndksoﬁmzﬂ =hA+ £l
Q.19.
cosd sin &
Let A= . 5 o
— e rostl, Using the principle of mathematical induction , show that

7 cos »l sin 28
|- sin »8 coskd
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