IN'=enious

Believe in k‘nmvl.edge L

Important Questions(C.B.S.E.)

1. Find the value of [i ] I’E]
2. Find the identity element in the set Q% of all positive rational numbers for the

operation * defined by a x b = %for alla,b € Q*

cosx—sinx

3. Differentiate: tan™? ( ) with respect to x.

R R cosx+sinx_)
4. 1fd+b+c=0and|d| =5,|b| =6,|¢] =9, then find angle between d
and b.
5. Evaluate P(A U B), if 2P(4) = P(B) = % and P(A/B) = %
6. Using properties of determinant, prove that:
5a —2a+b —-2a+c
—2b+a 5b —2b+c|=12(a+ b + c)(ab + bc + ca)

—2c+a —-2c+b 5c
7. Find the angle of intersection of the curves x? + y? = 4 and

(x — 2)? + y2 = 4 at the point in the first quadrant.
8. Find the particular solution of the differential equation

1+ xz)% + 2xy = 1+1x2 given that y = 0 when x = 1.

9. Find x such that the four points 4(4,4,4), B(5,x;8),C(5,4,1) and D(7,7,2)
are coplanar. In enlous

10. Using integljﬁ'g}on'findkjcrh% area of the region:
{(6,7):0 < 2y <x2 0290 < x < 33

11. Find the vector equation of the line passing through (1, 2, 3) and parallel
to each of the planes 7. (1 — j + 2k) = 5and 7. (31 + j + k) = 6. Also find
the point of intersection of the line thus obtained with the plane
F(2i+]+k) =4

12. A company produces two types of goods, A and B that required gold and
silver. Each unit of type A require 3g of silver and 1g of gold while that of B
requires 1g of silver and 2g of gold. The company can use at-most 9g of silver
and 8g of gold. If each unit of type A brings a profit of Rs.40 and that of type
B Rs. 50, find the number of units of each type that the company should
produce to maximise the profit. Formulate and solve the LPP and find the
maximum profit.

0O a -3
13. IfthematrixA =12 0 —1‘ is skew symmetric, find the values of
b 1 0

'a’'and 'b’.
14. Find the magnitude of each of the two vectors a and l;, having the same

magnitude such that the angle between them is 60° and their scalar product

.9
IS —.
2
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e B YDifferentiate: tan'l(
sinx

16. Using properties of determinants, prove that:

1 1 1+ 3x

1+ 3y 1 1 | =90@xyz+xy+ yz+ zx)
1 1+ 3z 1
. d?y dy 2

17.1f y = sin(sin x), prove that — ttanx —=+ycos®x = 0.

1+cosx

) with respect to x.

18. Find the integrating factor of the differential equation % +y= =y

X
19. A school wants to award its students for regularity and hard work with a total

cash award of Rs. 6,000. If three times the award money for hard work added
to that given for regularity amounts to Rs. 11000, represent above situations
algebraically and find the award money for each value, using matrix method.
Suggest two more values which the school must include for award.

20. Find the real solutions of the equation tan™?! (ﬁ) = %tan'1 x, (x > 0).

21.Find the coordinates of the foot of perpendicular drawn from a point
A(1,8,4) to the line joining the points B(0,—1,3) and C(2,—-3,—1).

22.1f d, b and ¢ are mutually perpendicular vectors of equal magnitudes, find the
angles which the vector 2d + b + 2 & makes with the vectors d, b and .

2
23.1fy = (sec'lx)2 then show that x%(x? — 1)d—y + (2x3 — x)d—y = 2.
24. Evaluate: f -

25. Find the equatHﬁ)f tan@tmﬂl@@g = acosf + afsin b,

y =asinf —Ig?“c\o(s!t?l 'ES‘QY Qomt 0 of the curve. Also show that at any
point 8 of the curve the normal ‘I at a constant distance from the origin.

26. Given a non-empty set X, consider the binary operation * :
P(X) x P(X) » P(X) givenbyAxB=ANBVA,B € P(X), where P(X) is
the power set of X. Show that * is commutative and associative and X is the
identity element for this operation and X is the only invertible element in
P(X) with respect to the operation x.

27.Find the coordinates of the point of intersection P of the line
7 = 20— j + 2k + A(31 + 4] + 2k) and the plane determined by the points
A(1,-2,2),B(4,2,3) and C(3,0,2)

28. A biased die is such that P(4) = 1—10 and other scores are equally likely. The

die is tossed twice. If X is the number of fours obtained, find the variance of
X.

29. Find the distance between the line 7 = 3{ + 5] — 2k + A(3f + j + 3k) and
the plane determined by the points A(1,1,0),B(1,2,1) and C(-2,2,—1).

30. Solve the differential equation y. e¥.dx = (x ey + y2> dy.(y # 0)

31. Find the co-ordinate of foot of perpendicular drawn from the point (2, 3, —8)
tothelinet—x =%= %
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32. Find the value of k for which the function f(x) = 4"k‘” ' -
y X = "

33. There are three categories of students in a class of 60 students:
A: Very hardworking students
B: Regular but not so hard working
C: Careless and irregular
10 students are in category A, 30 in category B and rest in category C. It is
found that probability of students of category A, unable to get good marks in
the final year examination is 0.002, of category B it is 0.02 and of category C,
this probability is 0.20. A student selected at random was found to be the one
who could not get good marks in examination. Find the probability that this
student is of category C. What values need to be developed in students of
category C?

34. Using integration, find the area of the following region:
{(x,y):y? = ax,x? + y* < 2ax,a > 0}.

35.Let A ={1,2,3,4}. Let R be the equivalence relation on A X A defined by
(a,b)R(c,d) iffa+ d = b + c. Find the equivalence class [(1, 3)].

36.1fA = [aij] is a matrix of order 2 X 2, such that |A| = —15 and Cj;
represents the cofactor of'a;;, then find a,;Cy1 + a3, C5;.

37.1f 4sin"! x 4+ cos™¥x.=:7, then find the value of x.

38. Find the inversHS?]the n*@hrhjbg.gence, find the matrix P satisfying

the matrix eq uﬁftibh'aﬂv[l_g?’mw@g]c: [; _21]

\/ 23— 2
39. Prove that if% <x <1,thencos 'x + cos™?! E + > ;x ] = g

40. Find the approximate change in the value of x—12, when x = 2 to x = 2.002.
41.Find :fexwdx

1+4+cos2x

42.Verify that ax? + by? = 1 is a solution of the differential equation
x(yy, +y7) = y»

1 a a? a® -1 0 a—a*
43.1f A=|aq a? 1|= —4, thenfindthevalueof| 0 a—a* a®>-1
a? 1 a a-— a* a® -1 0
. I I . . _jax + b, lf x <1,
44 Find 'a’and 'b’ if the function given by f(x) = { 2+ 1if x> 1 [

differentiable at x = 1.
45. Determine the values of ‘a’and 'b’ such that the following function is

x+sinx .
sin(a+1)x’ if —m<x<0
continuous atx = 0: f(x) = 2,if x =0
esinbx_l .
— Jif x>0
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Believe in knowledge . . . 2
46. Hlfy log (\/E + \/%) , then prove that x(x + 1)2%y, + (x + 1)%y, = 2
47.Find the equations of the tangents to the curve y = (x? — 1)(x — 2) at the
points where the curve intersects the x — axis.
48. Find the intervals in which the function

f(x) =—-3log(1+x)+ 4log(2 +x) — i is strictly increasing or strictly
decreasing.

49. A person wants to plant some trees in his community park. The local nursery
has to perform this task. It charges the cost of planting trees by the following
formula C(x) = x3 — 45x2 + 600x, where x is the number of trees and
C(x) is the cost of planting x trees in rupees. The local authority has imposed
a restriction that it can plant 10 to 20 trees in one community park for a fair
distribution. For how many trees should the person places the order so that
he has to spend the least amount? How much is the least amount? Use
calculus to answer these questions. Which value is being exhibited by the
person?

50.Find [ ———— dx

14+cosecx
51. Find the particular solution of the differential equation:

ye*dx = (y3 + 2xe¥)dy,y(0) = 1.

52.1f d, b, € are three vectofS'such that d + I; + ¢ =0, then prove that d X b =
bx¢=¢éxdand henceshowthd c]—O

53. Find the equatUﬂ)f the @mll: LJsgts the lines Jlr ¥ y;3 = 211 and
x; = y;Z = Z'?“éft"i‘d 152k "H?t‘d}hgh the point (1,1, 1).

54.Bag | contains 1 white, 2 black and 3 red balls; Bag Il contains 2 white, 1 black
and 1 red balls; Bag Ill contains 4 white, 3 black and 2 red balls. A bag is
chosen at random and two balls are drawn from it with replacement. They
happen to be one white and one red. What is the probability that they came
from bag .

55. If the function f: R — R be defined by f(x) = 2x —3and g:R — R by
g(x) = x3 + 5. Then find fog and show that fog is invertible. Also find
(fog)~1, hence find (fog)~1(9).

56. A binary operation * is defined on the set R of real numbers by

a,ifb=20

a*bzhm+avb¢o
b = b * a. Check whether * is commutative. Find the identity element for * if
it is exists.

3 2 1

4 -1 2

7 3 =3

equations:3x +4y+7z=14,2x —y+3z=4,x+ 2y — 3z = 0.

. If at least one of a and b is O, then prove that a *

S7.1fA = , then find A~1 and hence solve the following system of

4 © +91- 9971750366, 8447026670 B<ingeniusinfinity@gmail.com @& : https://ingeniousinfinity.com



of
in'“eniousinfinity
2 1 1 ] Believe in Enowl’ed’ge o

58.fA=|1 0 1 [, findtheinverse of A using elementary row
0 2 -1
transformation and hence solve the following matrix equation
XA=[1 0 1]
59. Using integration, find the area in the first quadrant bounded by the curve

y = x|x|, the circle x? + y? = 2 and y — axis.

T

T LT
60. Evaluate the following: [*,———
> 2—cos2x

61.

A company produces two different products. One of them needs 1/4 of an hour of
assembly work per unit, 1/8 of an hour in quality control work and Rsl.2 in raw
materials. The other product requires 1/3 of an hour of assembly work per unit,
1/3 of an hour in quality control work and Rs 0.9 in raw materials. Given the
current availability of staff in the company, each day there is at most a total of 90
hours available for assembly and 80 hours for quality control. The first product
described has a market value (sale price) of Rs 9 per unit and the second product
described has a market value (sale price) of Rs 8 per unit. In addition, the
maximum amount of daily sales for the first product is estimated to be 200 units,
without there being a maximum limit of daily sales for the second product.

Formulate and solve graphically the LPP and find the maximum profit.

62. Relieve in knowledae . . .
A and B are square matrices of order 3 each, |A| =2 and |B| = 3. Find |3AB|

63.

y

What is the distance of the point (p, q, r) from the x-axis?

64.
Let f: R = R be defined by f(x) =3x*~5 and g: R = R be defined by g(x) =

x
x2+1°

Find gof

65.

How many equivalence relations on the set {1,2,3} containing (1,2) and (2,1) are there in all
? Justify your answer.

66.
Let I,m;n;; i=1, 2, 3 be the direction cosines of three mutually perpendicular vectors in
i, my ny
space. Show that AA” =I5, where A= [lz m, nZ].
l3 mz ng
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Believe in kfmledge . . .

Find the sum of the order and the degree of the following differential equations:

68.

If A+ B+ C=m, then find the value of
sin(A+B+C) sinB cosC
—sin B 0 tan A
cos(A+B) —tanA 0
69.

It is given that for the function f(x) = x> — 6x° + ax + b Rolle’s theorem holds in [ 1, 3] with ¢
=2+ i3 Find the values of ‘@’ and ‘b’

e
70.

A bag contains ( 2n +1) coins. It is known that ‘n’ of these coins have a head on both its
sides whereas the rest of the coins are fair. A coin is picked up at random from the bag

and is tossed. If the probability that the toss results in a head is % , find the value of ‘n’.

71. Y~

Find: f sin x dx DUSIHflany

sin®x+cos 3x

72.

Determine whether the operation * define below on © is binary operation or not.
a*b=ab+l

If yes, check the commutative and the associative properties. Also check the existence of

identity element and the inverse of all elements in © .

73.
0 2y z
Find the valueof x,yand z,ifA=|x y —z|satisfies A’ =A"
x -y z
74.
. dy . . 2 _ 1—x
Find =, ify = esin®x{2tan~1 |—=
dx 1+x
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75. Believe in knowledge . . .

Give an example of a skew symmetric matrix of order 3.
76.

Using derivative, find the approximate percentage increase in the area of a circle if its

radius is increased by 2% .

77.
Find the derivative of f (etanx) w.r. to x at x = 0. It is given that f'(1) =5.
78.
0 2 3
Without expanding the determinant at any stage, prove that |-2 0 4 (=0.
3 4 0
79.

If the following function is differentiable at x = 2, then find the values of a and b.

2 .
£(x) = x“,if x<2 .
ax+b.1f x>2

80. 9N .0 S S R I S T

1
Evaluate the following indefinite integral: j dx.

SIN X —sin 2X

81.
T

2x(1+sinx
Evaluate the following definite integral: j ( ) dx.

1+ cos2 X

82.

A problem in mathematics is given to 4 students A, B, C, D. Their chances of solving the problem,
respectively, are 1/3, 1/4, 1/5 and 2/3. What is the probability that (i) the problem will be solved?

(i) at most one of them will solve the problem?
83.
Using integration, find the area bounded by the tangent to the curve 4y = x2 at the point (2, 1)

and the lines whose equations are X =2y and x =3y—3.
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Believe in kQrpfedge . . .

Find the distance of the point 3’1" — 23 + lA( from the plane 3 x + y —z + 2 = 0 measured parallel to the

x-1 y+2 z-1
-3

line

. Also, find the foot of the perpendicular from the given point upon the

given plane.
85.

A Bag | contains 5 red and 4 white balls and a Bag Il contains 3 red and 3 white balls. Two balls are
transferred from the Bag | to the Bag Il and then one ball is drawn from the Bag Il. If the ball drawn
from the Bag Il is red, then find the probability that one red ball and one white ball are transferred

from the Bag | to the Bag Il.

86.
Evaluate :
SINX — X COS X
, dx
X (X +sin x)
87.

Evaluate : .m‘u‘\ niOUSinfiniTy

3 /(ed:ge “ .
J' X dx
x-1)(x2+1)

88.
Evaluate :
n/2
cos? x dx
1+ 3sin® x
0
89.
Evaluate :
n/4
SIn X + CoS X
- dx
_[ ( 3 + sin 2x J
0

I - T e v
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‘Believe in Enow[ed’ge R

A man takes a step forward with probability 0-4 and backward with

probability 0-6. Find the probability that at the end of 5 steps, he is one
step away from the starting point.

91.
Tangent to the circle x> + y> = 4 at any point on it in the first quadrant
makes intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).
92.

If the area bounded by the parabola y” = 16ax and the line y = 4mx is
2

?—2 sq. units, then using integration, find the value of m.
93.

Find the equation of a plane passing through the point P(6, 5, 9) and
parallel to the plane determined by the points A(3, —1, 2), B(5, 2, 4) and

C(~1, -1, 6). Also find the distance of this plane from the point A.
94.

Find a vector of magnitude +/171 which is perpendicular to both of the
> A A > A A A
vectors a = 1+ 2) — 3k and b = 31 - +2k.

95. Believe in knowledge . . .

Find the angle between the lines 2x =3y =-2z and 6x=-y =-4z.
96.

cos6 sino
If A= , then for any natural number n, find the value of
—sin® cosH
Det (A"M).
97.

Discuss the continuity and differentiability of the function
flx) = |x| + |x— 1| in the interval (-1, 2).

~‘eniousinfinity
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There are 2 families A and B. There are 4 men, 6 women and 2 children
in family A, and 2 men, 2 women and 4 children in family B. The
recommended daily amount of calories is 2400 for men, 1900 for women,
1800 for children and 45 grams of proteins for men, 55 grams for women
and 33 grams for children. Represent the above information using
matrices. Using matrix multiplication, calculate the total requirement of
calories and proteins for each of the 2 families. What awareness can you
create among people about the balanced diet from this question ?

99.
Evaluate :
tan 2tan‘1(l) + T
5 4
100.

Write the sum of the order and degree of the following differential
equation :

)
101. IN"«"ENIOUSINTINITV

Write the integrating factor of the following differential equation :

1+y%) + (2xy—coty)g =0
dx
102.

A
If z/;, b and ¢ are mutually perpendicular unit vectors, then find the
A
value of |221 +b+e |.
103.

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction
cosines of the line.

10 15199175036, 8447026570, mingeriusiiny@galcom @ s fngeousiniy o



..
in@eniousinfinify
104. Believe in knowledge . . .

To promote the making of toilets for women, an organisation tried
to generate awareness through (i) house calls (ii) letters, and
(ii1) announcements. The cost for each mode per attempt is given below :

(1) T 50
(i) T 20
(i11) ¥ 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (i1) (ii1)

X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.

105, . o3 . v b

)

If £(x) = y/x% + 1; g(x) = 11 and h(x) = 2x — 3, then find f'[h'{g'x)}].
X~ +
106.
Find :
/4
J‘ dx
cos® x V2 sin 2x
0
107.
Find :
log x2 dx
(x+1)
108.

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.

@ st oo Sipsyogratn ®: s gmsatan 1
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Believe in Em%e .
Three cards are drawn successively with replacement from a well
shuffled pack of 52 cards. Find the probability distribution of the number
of spades. Hence find the mean of the distribution.
110.

Consider f:R,— [- 9, »] given by f(x) = 5x> + 6x — 9. Prove that f is
invertible with f~1(y) = [ /o4 +55y — SJ.

111.

A binary operation * is defined on thesetx=R—-{—-1} by
X*¥ y=X+y+Xy, VX,y € X.

Check whether * is commutative and associative. Find its identity

element and also find the inverse of each element of X.
112.

Find the value of p for when the curves x> =9p (9 —y) and x> =p (y + 1)

cut each other at right angles.

113, . o) . . _ b #a

A company manufactures three kinds of calculators : A, B and C in its
two factories I and II. The company has got an order for manufacturing
at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I is of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory II is of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I is ¥ 12,000 and of factory II is ¥ 15,000. How many days
do the two factories have to be in operation to produce the order with the
minimum cost ? Formulate this problem as an LPP and solve it

graphically.
114.

Find the sum of the degree and the order for the following differential
equation :

5 \4
d ||y |_g
dxl[dxz]]
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115. Believe in Enow[ed’ge A
- A A
a =

o A A A
The  vectors 3i +xjand b=2i+j+yk are mutually

_)
perpendicular. If | a |=] b |, then find the value of y.

11e6.
If | a | = a, then find the value of the following :
A A A
a2 x1|P+]axj|+|a xk|”
117.

A trust caring for handicapped children gets ¥ 30,000 every month from
its donors. The trust spends half of the funds received for medical and
educational care of the children and for that it charges 2% of the spent
amount from them, and deposits the balance amount in a private bank to
get the money multiplied so that in future the trust goes on functioning
regularly. What percent of interest should the trust get from the bank to
get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people
should donate to such trusts ?

118. AV A AT AL AR FIA T
Let fix) = x —|x — x?|, x € [~ 1, 1]. Find the point of discontinuity,
(if any), of this function on [- 1, 1].

1109.
X 0 , o
If y =log X , prove that X3d—y = (Xg - y) :
a+ bx dx2 - dx

120.
Evaluate :

n/2

J‘ (5sinx + 300st

- dx
SInX + cos X

0
121.
Find :

1
log1 d
j |:0g OgX+(10gX)2:| X
@ st o Spsyognatn @ st n 13



e

IN‘=‘eniousinfinity

Believe in Eﬂ%e ..
Find :
x dx
l+xtanx
123.
Find :
4
X 5 dx
x-1 = +1)
124.

Find a unit vector perpendicular to the plane of triangle ABC, where the
coordinates of its vertices are A(3, -1, 2), B(1,—1,—3) and C(4, — 3, 1).

125.
Find the shortest distance between the lines x + 1 = 2y = — 12z and
X=y+2=6z-6.
)
126. py

From the point P(a, b, ¢), perpendiculars PL and PM are drawn to YZ and

ZX planes respectively. Find the equation of the plane OLM.
127. ‘Believe in knowledge C

In 3 trials of a binomial distribution, the probability of exactly

2 successes is 9 times the probability of 3 successes. Find the probability
of success in each trial.
128.

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation : is defined as :
a+b, if a+b<7
a#xb=
a+b-7 if a+b>7

Write the operation table of the operation * and prove that zero is the

identity for this operation and each element a # 0 of the set is invertible

with 7 — a being the inverse of a.
129.

Find the area of the region {(x, y) : x> + y* < 4, x + y = 2}, using the
method of integration.
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130. Believe in knowledge . . .

Find the maximum area of an isosceles triangle inscribed in the ellipse

2 2
% - % =1 with its vertex at one end of the major axis.

131.
(x* +y%) dy =xy dx. If y (1) = 1 and y (x,) = e, then find the value of x,,.
132.

- - — — - -
Find the valueof a.b, if | a | =10, | b |=2and | a xb | =16.
133.
Prove the following :
: [ 1-x%x3 Gf1-x2
sin | tan™" +cos ! s 11=1, O0<x<l1.
2x 1+x-
134,

Examine the following function f(x) for continuity at x=1 and
differentiability at x = 2.

bx -4 , O0<x<1
fx)=| 4x* =3x , 1<x<2

3x+4 , x2>22
135,
| log , then prove that dy -9 X
X -y X -y dx y
136.
Find :

1 st o Spsyogntn @ st n 1
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Three schools A, B and C want to award their selected students for the
values of Honesty, Regularity and Hard work. Each school decided to
award a sum of ¥ 2,500, ¥ 3,100, ¥ 5,100 per student for the respective
values. The number of students to be awarded by the three schools is

given below in the table :
School A B C
Values
Honesty 3 4 6
Regularity 4 5 2
Hard work 6 3 4

Find the total money given in awards by the three schools separately,
using matrices.

Apart from the above given values, suggest one more value which should
be considered for giving award.

138, IN"«€NIOUSINTINITV

Let A={-1,0,1,2}, B={-4,-2,0, 2} and f, g : A — B be functions
defined by f(x) =x>-x,x e Aand g(x) =2 |x - % | -1, x € A. Find gof (x)
and hence show that f = g = gof.

139.

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = cos® x + sin x, x € [0, 7]
140.

Prove that :

a-b X _1facosx+Db
tan — | = cos

a+b 2 a+bcosx

2 tan~!

16, 15199175036 847026570 mingeriusininy@galcom @ s fngeousiniy om
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Using the properties of determinants, prove the following :

1 X X+1
2x x(x—1) x(x+1) =6x2 (1 -x2)
3x(1-x) x(x-1)(x-2) x(x+1)x-1)

142.

If x =asin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that
ﬂ = Etant.

dx «

143.

Find the derivative of the following function f(x) w.r.t. x,atx=1:

cos'l[sin W’HTX } +x*

144.
Evaluate :
7[/2 X ° a 14 @
I . AlousiNfinity
251D.X+2COSX l}‘,d’ge...
0
145.
Evaluate :
3/2
I | x . cos(nx) | dx
0
146.
Find
3
J' X i -1 dx
X +X
147.

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

1t s Spesogrtn - st a1
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If the function f(x) = 2x® — 9mx? + 12m3x + 1, where m > 0 attains its
maximum and minimum at p and q respectively such that p? = q, then

find the value of m.
149.

Find the differential equation for all the straight lines, which are at a

unit distance from the origin.
150.

Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle % with the plane

X +y = 3. Also find the equation of the plane.
151.

The postmaster of a local post office wishes to hire extra helpers during
the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives ¥ 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a

minimum ? Formulate an LPP and solve it graphically.
152.

Write a differential equation for y = A cos ax + B sin ax, where A and B
are arbitrary constants.
153.

Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.
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There are 3 families A, B and C. The number of men, women and

children in these families are as under :

Men Women | Children
Family A 2 3 1
Family B 2 1 3
Family C 4 2 6

Daily expenses of men, women and children are ¥ 200, ¥ 150 and ¥ 200
respectively. Only men and women earn and children do not. Using
matrix multiplication, calculate the daily expenses of each family. What

impact does more children in the family create on the society ?

155.
Iftan! x + tan™! y + tan™! z = E, X, V, z, > 0, then find the value of
Xy + VZ + ZX. 2
156. .
1 2 3 -7 -8 -9
If X = , then find the matrix X.
4 5 6 2 4 6
'}
157. Reliove in bnowlodne

If function fix)=|x-3|+ |x—-4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.

158.
2
If y=x ™, find & .
dx
159.
° d’%y dy 1

If y=x+1—-,x-1,prove that (x* —1)@ X - Y = 0.
160.

Find :

1—-cosx
dx
J‘ cos X (1 + cos x)

st o Spusogrtn - st 1
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Evaluate :

jx .sin~! x dx

162.
2
- 2 2x+1 -
Find (x~ +e )dx as the limit of a sum.
0
163.
Evaluate :
T
J' X tan x dx
sec X . cosec X
0
164. )
Show that the lines x-1_ y_ll,z+1:0 and X% _ Z+1,y:0
intersect each other. Also find their point of intersection.
165. Y SR P Y A ’
Let P(3, 2, 6) be a point in the space and Q be a point on the line
_)

A A A A A A
r =(i—j +2k)+n (=31 + j+ 5k), then find the value of n for which

—>
the vector PQ is parallel to the plane x —4v + 3z = 1.
166.

Find the vector and cartesian equations of the plane which bisects the
line joining the points (3, — 2, 1) and (1, 4, — 3) at right angles.

167.

From a set of 100 cards numbered 1 to 100, one card is drawn at random.
Find the probability that the number on the card is divisible by 6 or 8,

but not by 24.
168.

Show that the relation R in the set A={1,2,3, 4,5} given by
R ={(a, b) : |a —Db]| is divisible by 2 } is an equivalence relation. Show
that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other, but no element of {1, 3, 5} is

related to any element of {2, 4}.
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169. Befieve in knowledge . . .
Using integration, find the area bounded by the curves y = | x—1 | and
y=3-|x|.

170.

Find the point on the curve y = " +Xx2 , where the tangent to the curve

has the greatest slope.

171.

Solve the following differential equation, given that y = 0, when x = % :

sin 2Xd—y —y=tanx

dx
172.

A dealer deals in two items only — item A and item B. He has ¥ 50,000 to
invest and a space to store at most 60 items. An item A costs ¥ 2,500 and
an item B costs T 500. A net profit to him on item A is ¥ 500 and on item
B T 150. If he can sell all the items that he purchases, how should he

invest his amount to have maximum profit ? Formulate an LPP and solve

it graphically.
B J
173. ’Rp{pr in knowledne
a —
If fix) = ax a -1 | using properties of determinants find the value of
a2 ax a
f(2x) — f(x).
174.

T
Evaluate : f (cos ax — sin bx)? dx
-
175.

A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls.
A die is thrown. If | or 2 appears on it, then bag A is chosen, otherwise bag B. If two
balls are drawn at random (without replacement) from the selected bag, find the

probability of one of them being red and another black.
176.

If_r)zx’i\+y3'\+zl’2,ﬁnd(_r)x’i\)-(?xj)+xy

st o Eigryogtan : s etz 2
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If sin [cot™! (x + 1)] = cos(tan~'x), then find x.
178.

5m2
8 ’

If (tan~'x)% + (cot™!x)? = then find x.

179.

d? d
I[fx=acosB+bsinB,y=asin®—-bcos6, showthatyzd—xg—xaxx+y=0.
180.

Let N denote the set of all natural numbers and R be the relation on N x N defined by
(a, b) R (c, d) if ad(b + ¢) = bc(a + d). Show that R is an equivalence relation.

181.
Using integration find the area of the triangle formed by positive x-axis and tangent
and normal to the circle x2 + y2 = 4 at (1,~/3).

182.
3
Evaluate f (e2=3 4+ x2 4+ 1)dx as a limit of a sum.
1
183.

Solve the differential equation :

(tan~ly — x)dy = (1 + y?)dx.

184.

If lines x| =Y el == l and x=3 == K =2 intersect, then find the value of k and

2 3 4 1 2 1

hence find the equation of the plane containing these lines.

185.
_ 2 — |

If A and B are two independent events such that P(A N B) = 15 and P(A N B) = &
then find P(A) and P(B).
186.

Find the local maxima and local minima, of the function f(x) = sin x —cos x, 0 < x < 27.
Also find the local maximum and local minimum values.
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A
Find the differential equation representing the family of curves v = T B, where A
and B are arbitrary constants.
188.

~—mL

Write the solution of the differential equation
gy,
dx

189.
Evaluate :
%2
d

j- (x% +4)(x*+9) .
190.
Evaluate :

n/2

j COS X dX O..

1+ex . ° a o )

s L= eniousiniinity

191.

Believe in knowledae . . .
Three machines E;, E, and E; in a certain factory producing electric

bulbs, produce 50%, 25% and 25% respectively, of the total daily output of
electric bulbs. It is known that 4% of the bulbs produced by each of
machines E; and E, are defective and that 5% of those produced by
machine E; are defective. If one bulb is picked up at random from a day’s

production, calculate the probability that it is defective.
192.

A A A A A
The two vectors j + k and 31 — j + 4k represent the two side vectors

— —
AB and ACrespectively of triangle ABC. Find the length of the median
through A.

193.
Find the equation of a plane which passes through the point (3, 2, 0) and
x-3 _y-6 _z-4

5 4

contains the line

P
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Iftan‘l( 1 )+tan‘1( 1 )+...+tan‘1 1 —tan~' 0,
1+1.2 1+2.3 1+n.(n+1)

then find the value of 6.
195.

Find whether the following function is differentiable at x = 1 and x = 2

or not :
( X, x<1
f(x) =+ 2 - X, 1<x<2
\—2+3x—x2, X>2
196.
Evaluate :

I e”® sin (3x +1) dx

197. Y ) B

Let f: N - R be a function defined as f(x) = 4x2 + 12x _+ 15. Show that

f: N—> S, where S is the range of f, is invertible. Also find the inverse of f.

198.
Using integration, find the area of the region bounded by the line

~

X —y+2 =0, the curve x =./y and y-axis.
199.

Find the minimum value of (ax + by), where xy = ¢*.

200.

Find the coordinates of a point of the parabola y = x> + 7x + 2 which is
closest to the straight line y = 3x — 3.

201.
Find the distance of the point (1, — 2, 3) from the plane x -y +z =5

measured parallel to the line whose direction cosines are proportional to

2,3,-6.
202.

Write the differential equation obtained by eliminating the arbitrary constant C in the
equation representing the family of curves xy = C cos x.
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203. Believe in knowledge . . .

Two schools A and B decided to award prizes to their students for three values, team
spirit, truthfulness and tolerance at the rate of ¥ x, ¥ y and ¥ z per student respectively.
School A, decided to award a total of ¥ 1,100 for the three values to 3, 1 and 2 students
respectively while school B decided to award ¥ 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three values together amount to ¥ 600
then

(i)  Represent the above situation by a matrix equation after forming linear
equations.

(i) Is it possible to solve the system of equations so obtained using matrices ?

(iii) Which value you prefer to be rewarded most and why ?
204.

\ 7

Using prol\)erties, of determinénts, prove that
(a+1)(a+2) a+2 1

(a+2)(a+3) a+3 1| |[==2
(a+3)(a+4) a+4 1

205. N1 =IOV iy

Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane T - (’i\+2f—5]’2)+9 =0.

206.

2 si 3
In the interval /2 < x < w, find the value of x for which the matrix ( Sin : 2 sin x )

1s singular.
207.

Write the integrating factor of the differential equation
QX — a—20/X
\/;c nty=e x|
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1

Find f S Z;de

209.
Prove that [3) b+C, 3] = [3), b 3] + [5) <, 3]
210.

AxZ+2),ifx €0
4x+6 ,ifx>0
x =0 ? Hence check the differentiability of f(x) at x = 0.

211.

For what value of A the function defined by f(x) = { 1S continuous at

d
If x = ae' (sin t + cos t) and y = ae' (sin t — cos t), prove that c_ixz x__)% :

212.

Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : la— bl is
divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

213. N <« SNIOUSITITITIHTY

In answering a question on a multiple choice test, a student either knows the answer or
guesses. I_ﬁt% be the probability that he knows the answer and % be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
probability % what is the probability that the student knows the answer given that he

answered it correctly ?
214.

If 2 and B are two vectors such that |a + B = |a), then prove that vector 2a + bis

perpendicular to vector b.
215.
Two institutions decided to award their employees for the three values

of resourcefulness, competence and determination in the form of prizes at
the rate of ¥ x, ¥ y and ¥ z respectively per person. The first institution

decided to award respectively 4, 3 and 2 employees with a total prize
money of ¥ 37,000 and the second institution decided to award

respectively 5, 3 and 4 employees with a total prize money of
T 47,000. If all the three prizes per person together amount to ¥ 12,000,

then using matrix method find the value of x, y and z.
What values are described in this question ?
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216. Believe in knowledge . . .

In a group of 400 people, 160 are smokers and non-vegetarian, 100 are

smokers and vegetarian and the remaining are non-smokers and

vegetarian. The probabilities of getting a special chest disease are 35%,

20% and 10% respectively. A person is chosen from the group at random

and is found to be suffering from the disease. What is the probability that

the selected person is a smoker and non-vegetarian ? What value is

reflected in this question ?

217.

For a matrix A of order n, given that |A|=4. If |adj A|=16, find
the value of n.

218.

Find the co-ordinates of the image of the point P(1, 3, 4) in the
plane 2x—y+z+3=0. Also find the length of PP'.

219.

Write the number of all possible matrices of order 2 X2 with each entry 1, 2
or 3.

220. [ ‘ . i ° a re ® 3

Find the coordinates of the point where the line through the points A(3, 4, 1)
and B(5, 1, 6) crosses the XZ plane. Also find the angle which this line makes
with the XZ plane.

221.

A A A A A A
The two adjacent sides of a parallelogram are 21 —4j—5k and 2i +2j +3k.

Find the two unit vectors parallel to its diagonals. Using the diagonal vectors,

find the area of the parallelogram.
222,

In a game, a man wins I 5 for getting a number greater than 4 and loses
T 1 otherwise, when a fair die is thrown. The man decided to throw a die thrice
but to quit as and when he gets a number greater than 4. Find the expected

value of the amount he wins/loses.
223.

A bag contains 4 balls. Two balls are drawn at random (without replacement)
and are found to be white. What is the probability that all balls in the bag
are white ?
224,
The equation of tangent at (2, 3) on the curve y2=ax3+b is y=4x—5. Find
the values of a and b.

B ————
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Solve the equation for x : sin™ lx+sin~1(1 —x)=cos ~1x

226.

A trust invested some money in two type of bonds. The first bond pays
10% interest and second bond pays 12% interest. The trust received ¥ 2,800
as interest. However, if trust had interchanged money in bonds, they would
have got ¥ 100 less as interest. Using matrix method, find the amount invested
by the trust. Interest received on this amount will be given to Helpage India
as donation. Which value is reflected in this question ?

227.

Five bad oranges are accidently mixed with 20 good ones. If four oranges are
drawn one by one successively with replacement, then find the probability
distribution of number of bad oranges drawn. Hence find the mean and
variance of the distribution.

228.

Show that the binary operation * on A=R —{— 1} defined as a*b=a+b+ab
for all a, b € A is commutative and associative on A. Also find the identity
element of * in A and prove that every element of A is invertible.

229. N < SNIOUSITITITITY

Using properties of determinants, show that AABC is isosceles if :

1 1 1
1+ cosA 1+ cosB 1+cosC |=0

cos2A + cosA cos2B + cosB 00320 + cosC
230.

A shopkeeper has 3 varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased 1 pen
of each variety for a total of ¥ 21. Jeevan purchased 4 pens of ‘A’ variety,
3 pens of ‘B’ variety and 2 pens of ‘C’ variety for ¥ 60. While Shikha purchased
6 pens of ‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for ¥ 70.
Using matrix method, find cost of each variety of pen.

231.

Write the coordinates of the point which is the reflection of the point («, B, v)
in the XZ-plane.
232.

- - - = - =
If |a|=4,|b|=3and a.b=643, then find the value of |a X b|,
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233. Believe in knowledge . . .

On her birthday Seema decided to donate some money to children of an
orphanage home. If there were 8 children less, every one would have got

% 10 more. However, if there were 16 children more, every one would have

got ¥ 10 less. Using matrix method, find the number of children and the

amount distributed by Seema. What values are reflected by Seema’s

decision ?

234,

Find the equation of the tangent line to the curve y=5x—3 —5, which is
parallel to the line 4x—2y+5=0.

235.

Solve the differential equation :

x% + y— x+ xycotx=0; x#0.

236.

) x—1 y—1 z+1 x—4 vy z+1,
Show that the lines 3 -1 " o and 5 0 3 intersect.

Find their point of intersection.

237. Believe in knowledge . . .

A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6
P(X) C 2C 2C 3C c?

oc? |7C%+C

Find the value of C and also calculate mean of the distribution.
238.

Show that the relation R defind by (a, b) R (¢, d) = a+d=b+c on the A XA,

where A={1, 2, 3, .........., 10} is an equivalence relation. Hence write the
equivalence class [(3, 4)]: a, b, ¢, d € A.
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3 -3 4
Using elementary row operations find the inverse of matrix A= |2 -3 4
0 -1 1

and hence solve the following system of equations 3x—3y+4z=21,
2x—3y+4z=20, —y+z=5.
240.

Using integration, find the area of the triangle formed by negative x-axis and

tangent and normal to the circle x2+y2=9 at (—1, 22 ) )
241.

A, B and C throw a pair of dice in that order alternately till one of them gets
a total of 9 and wins the game. Find their respective probabilities of winning,
if A starts first.

242,
A company manufactures two types of cardigans : type A and type B. It costs
3 360 to make a type A cardigan and I 120 to make a type B cardigan. The
company can make at most 300 cardigans and spend at most ¥ 72,000 a day.
The number of cardigans of type B cannot exceed the number of cardigans of
type A by more than 200. The company makes a profit of ¥ 100 for each
cardigan of type A and X 50 for every cardigan of type B.

Formulate this problem as a linear programming problem to maximise the
profit to the company. Solve it graphically and find maximum profit.

243.

— - ‘4‘_1 —>|_ 4 ‘—) —>‘=L
If vectors a and b are such that |a =3 b _ﬁ and |a x b \/g,then find

- —
a-b |
244,

If a and b are unit vectors, then what is the angle between a and T)) for

N —
a—+/2 Db to be a unit vector ?
245,

If A is a square matrix such that [A|=5, write the value of |AAT|.
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246. Believe in knowledge . . .

0 3 0 4a
If A= and KA = find the values of k and a.
2 -5 -8 5b

247.
Find equation of normal to the curve ay2 =x3 at the point whose x coordinate
is am?2.
248.
Find j 1—-sinx
4= Jsin ¥ (1 + sin x)
249,

1
Evaluate :Jcot_1 (1 - x+ x2) dx
0

o ) ° 0 1 @
250. |r\‘Jr\n|/\| icirmfirmih g

Solve the differential equation : (x + 1) jl —y=e> (x +1)
X

251.

Ishan wants to donate a rectangular plot of land for a school in his village.
When he was asked to give dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area will remain
same, but if length is decreased by 10 m and breadth is decreased by 20 m,
then its area will decrease by 5300 m2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

252.

— -

Given that vectors 5), b, E)form a triangle such that a=b+c. Find p.q,r, s
A A A

such that area of triangle is 5/6 where a= pi+qj+rk, b=si+ 33’+ 4% and

c=387+j-2k.

B RS
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Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, —2)
and C (6, 5, —1) and hence find the value of A\ for which A (3, 2, 1),
B, 2 -2),C(6,5, —1)and D (A, 5, 5) are coplanar.

254,

i

Find the co-ordinates of the point where the line

= (_? - 2'} - 3]/}) FABT+ 4/]’ 4 3]/}) meets the plane which is perpendicular to

4
the vector =1 + /}+ 3% and at a distance of Nivi from origin.

255.
Let f : N > N be a function defined as f (x)=4x2+12x+15. Show that

f: N — Sisinvertible (where S is range of f). Find the inverse of f and hence
find /~1(31) and f~1(87).
256.

Using properties of determinants, prove that :

(b+c)? aZ be
(c+a)® b2 cal|=(a—b)(b—c)(c—a)(a+b+c)(a?+b2+c2)

(a+b)® ¢ ab
257.
Find the maximum and minimum values of f (x)=sec x+log cos? x,

0<x<2m.
258.

Using integration find the area of the region {(x, y) : y2<6ax and x2+y2<16a2}

259.
Find the equation of the plane containing two parallel lines

x—1 y+1 z a x y—2 z+1

) 1 3 1 9 6 - Also, find if the plane thus obtained

: . ox=2_ y-1_z-2
contains the line 3 -1 3 or not.

32 49197175036 SATO26570. ingeriusininy@galom @ sy fngeiousiniy o



‘.
in@eniousinfini’ry
260. Believe in knowledge . . .
cosa  sina

— sina  cosa

If A=( ] find « satisfying O<a<§ when A + AT = V215;

where AT is transpose of A.
261.

Find the particular solution of differential equation : g_y _ _X+tycosx

X 1+ sinx

given that y=1 when x=0.
262.

dy _ cos?(a + 1 /)
dv sina

If x cos(a+ y) =cosy then prove that

2
Hence show that Sina% + sin2(a + y)% =

263.

116y — 41 — 422 |
Find & if y = sin”? y
dx 5

264.
Let A=R xR and * be a binary operation on A defined by

(a,b) *(c,d)=(a+c,b+d)

Show that * is commutative and associative. Find the identity element for *
on A. Also find the inverse of every element (a, b) € A.

265.

1(2—x —lt

1x
24+x ] 2 § v>0.

Solve for x : tan

266.
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Solve the differential equation :

v

YT + y— x+ xycotx=0; x#0.

267.
| | |
Find the maximum value of | 1 1+sin® 1
1 1 | +cos O
268.
0 2b 2
Matrix A=| 3 | 3 |isgiven to be symmetric, find values of a and b.
3a 3 -1
269. N

The two vectorsj\ + K and 31 —:i\ +4k represent the two sides AB and AC, respectively
of a AABC. Find the length of the median through A.

270. Believe in knowledae . . .
The monthly incomes of Aryan and Babban are in the ratio 3 : 4 and their monthly

expenditures are in the ratio 5 : 7. If each saves ¥ 15,000 per month, find their monthly

’

incomes using matrix method. This problem reflects which value ?
271.

Py _1(dyP_
If y=x%, prove that y Ldx

y
d_x2 - O.

X

272.
Find the values of p and q, for which
1 —sindx
3 cos2x
f(x) = p , ifx= 72
@202 if x>m/2

. T
N 1fx<2

is continuous at x = /2.
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273. Believe in knowledge . . .
7t , -
o i [T
Evaluate e<* - sin Z+x dx
; : .
274.

Three persons A, B and C apply for a job of Manager in a Private Company. Chances
of their selection (A, B and C) are in the ratio 1 : 2 : 4. The probabilities that A, B and
C can introduce changes to improve profits of the company are 0.8, 0.5 and 0.3
respectively. If the change does not take place, find the probability that it is due to the
appointment of C.

275.
yz—x2 zx—y? xy-z2
Prove that | zx—y? xy—z2 yz—x2 | isdivisible by (x + y + z), and hence find the
xy—72 yz—x2 zx —y?
quotient.
276.

Find the intervals in which f(x) = sin 3x — cos 3x, 0 < x < 7, is strictly increasing or
strictly decreasing.

277 . fay . . 4 sa

Find the coordinate of the point P where the line through A(3, -4, -5)and B (2, -3, 1)
crosses the plane passing through three points L(2, 2, 1), M(3, 0, 1) and N(4, -1, 0).
Also, find the ratio in which P divides the line segment AB.

278.
X sin® cos©
If| —sin® —x | = &, write the value of x.
cos 0 1 X
279.
'3 5
IfA= ( - ) is written as A = P + Q, where P is a symmetric matrix and Q is skew
symmefric matrix, then write the matrix P.
280.
- 2 - : — . -
Iff axb| +| a-b| =400and| a| =35, then write the value of | b]|.
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Believe in Ezgﬁe .
Write the equation of a plane which is at a distance of 5\/§ units from origin and the
normal to which is equally inclined to coordinate axes.

282.

A coaching institute of English (subject) conducts classes in two batches I and II and
fees for rich and poor children are different. In batch I, it has 20 poor and 5 rich
children and total monthly collection is ¥ 9,000, whereas in batch II, it has 5 poor and
25 rich children and total monthly collection is ¥ 26,000. Using matrix method, find
monthly fees paid by each child of two types. What values the coaching institute is
inculcating in the society ?

283.

Find the values of a and b, if the function f defined by
f(x):{ 2+3x+a., x<|1
| bx + 2 ,ox> 1
1s differentiable at x = 1.
284,

Find the angle of intersection of the curves y? = 4ax and x? = 4by.

285. P »
T

Evaluate:f a — dx USIﬂfIﬂITy

| 4+ sin o Sin x
0

286.

If f, g : R — R be two functions defined as f(x) = [ x|+ xand g(x) = [ x| —x, Vx e R.
Then find fog and gof. Hence find fog(-3), fog(5) and gof (-2).

287.

Using integration find the area of the region bounded by the curves y = '\/4—x2,
x2 4+ y? — 4x = 0 and the x-axis.
288.

Find the equation of the plane which contains the line of intersection of the planes
X+2y+3z—-4=0and 2x + y — z + 5 = 0 and whose x-intercept is twice its
z-intercept.

Hence write the vector equation of a plane passing through the point (2, 3, —1) and
parallel to the plane obtained above.

289.

Bag A contains 3 red and 5 black balls, while bag B contains 4 red and 4 black balls.
Two balls are transferred at random from bag A to bag B and then a ball is drawn from
bag B at random. If the ball drawn from bag B is found to be red, find the probability
that two red balls were transferred from A to B.
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In order to supplement daily diet, a person wishes to take X and Y tablets. The
contents (in milligrams per tablet) of iron, calcium and vitamins in X and Y are given

as below :
Tablets Iron Calcium | Vitamin
X 6 3 2
Y 2 3 4

The person needs to supplement at least 18 milligrams of iron, 21 milligrams of
calcium and 16 milligrams of vitamins. The price of each tablet of X and Y is ¥ 2 and
T 1 respectively. How many tablets of each type should the person take in order to satisfy
the above requirement at the minimum cost ? Make an LPP and solve graphically.

291.

If A and B are invertible matrices of order 3, | A|=2and | (AB)} |= —%. Find |B|.

292,
Write the order of the differential equation:

log(g\ = (%}3 +X

293, . (o) . .

. o . o x-1
Find the direction cosines of the line: T =—-y=—r

294,
Let A=Z x Z and * be a binary operation on A defined by

(a.b)*(c.d) = (ad +bc. bd).

Find the identity element for * in the set A.
295.

Find : dx

j- (x2 +sin? X) sec? X

1+x2
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Using properties of determinants, prove that:

a b-c c¢+b
a+c b c—a|=(a+b+c) (a2+b2+c2)
a—b b+a C
297.
dzy
Ify=log(l+2t2+t4), x =tan" t, find —2
dx2
298.

If y=cos(mcos™ x)

42
Show that: (1-x )——xﬂ+m2

axt s sinflnl’ry

299- f‘Rpf,mp i G)‘IMA.’[ed’ge

Find: | X+l g
x(x% +1)

300.

X+|x|+1 dx

Evaluate: j >, x[el

301.
Find the particular solution of the following differential equation.

cosy dx + (1+2e ) siny dy = 0; y(0) :%
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302. Believe in Enow[ed’ge A

Find the general solution of the differential equation:
dx ytany-xtany—xy
dy ytany

303.
If p= i+ 3 +kand q= i— 2] +k. find a vector of magnitude 5«/5 units perpendicular to

the vector q and coplanar with vectors p and q .

304.

Find the vector equation of the line joining (1, 2, 3) and (-3, 4, 3) and show that it is
perpendicular to the z-axis.

305.
A cuboidal shaped godown with square base is to be constructed. Three times as much

cost per square meter is incurred for constructing the roof as compared to the walls. Find
the dimensions of the godown if it is to enclose a given volume and minimize the cost of
constructing the roof and the walls.

306. . pd
Find the area bounded by the curves y=«/§ .2y+3=xand X —axis .
307. NP

mnr;m;n Ve ‘:|1M‘rrn/fna

Find the area of the region.
(X y): X +Y <8.x° <2y}

308.
Find the equation of the plane through the line X

-1 y;4 = 2_24 and parallel to the

X+1 1-y z+2
2 4
309.

line

. Hence, find the shortest distance between the lines.

Show that the line of intersection of the planes x + 2y + 3z=8 and 2x + 3y +4z=11is
X+l y+1 z+1
2

coplanar with the line . Also find the equation of the plane containing

them.
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The members of a consulting firm rent cars from three rental agencies:
50% from agency X, 30% from agency Y and 20% from agency Z.
From past experience it is known that 9% of the cars from agency X need a service and
tuning before renting, 12% of the cars from agency Y need a service and tuning before
renting and 10% of the cars from agency Z need a service and tuning before renting. If
the rental car delivered to the firm needs service and tuning, find the probability that
agency Z is not to be blamed.
311. If A is an invertible matrix of order 2 and det(A4) = 4, then write the value

of det(4™1).
312. Evaluate: |

0 1’\+coszx_) ~ .

313.Ifa=1+j+ kand b =j—k, find a vector ¢ such that a x ¢ = b and
a.c= 3.

314.1fd+b+ ¢ =0and |d| = 3, |b| = 5 and |é| = 7 show that angle
between @ and b is 60°.

315. Evaluate: f_aa % dx

316. Find the equation of the plane passing through the points (3,4, 1) and
(0,1,0) and parallel to the line Ak y;g = 2;2.
317. Show that height of the cylinder of maximum volume that can be

inscribed in a cone of height h is Zh.

318. Find the poihl dh the (Gel 93352;—3 at a distance' 32 from the

point (1, 2, 3). Believe in k.now[bdge oL

319. Evaluate: f(zcx_jz))eg dx

320.f@xb =cXdand@ X¢c =b xd showthat @ —d is parallel to
b —¢ where@ #d andb #¢C.
321. Find the particular solution, satisfying the given condition for the following

T xsSinx

. . ) d
differential equation d—y — 2 4 cosec (X) =0;y=0whenx=1.
T eCOS.X'x x x
322. Evaluate: fO mdx

CByArun Kumar Shukla
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Answers
1. -1 2.2
11
3.—-1 5 —
T 26 Vs
7. 3 4(1+x2)
9.7 10. 2
11. (4,—3,—2)
12. A= 2,B = 3,Profit = Rs.230 13.a=-2,b=3
14.3 15. —=
B 2
18. — 19. Rs. 3500, Rs. 2500
1 5 2 19
207 21 (-23.7)
-1(2 -1(1 -1(2
22. cos (3) , COS (3) , COS (3) 24.
25.y — (asinf —abcosf) =tanf (x —acosO — ab sinh)
ysinf +xcosf =a
27. (2,-1,2) 28.0.18
30.y=ey+C 31.(2,6,—2)
32.k=$or\/§|n enio 33.%
4. (5-2%) | el U é ((1,3),(2,4)}
2 3 . .
PBelieve in f\‘HO\i'[quC e 1
36. —15 ¢ 37. 2
3 21, (13 8
38. [5 3],P ~ [1 1] 40. 0.0005
41. Eex secx + C 43. 16
44.a =1,a =2 45.a =0,b € R — {0}
47.y=-3x+ 3,y =7x — 14
48. Strictly decreasing in (—1,0), strictly increasing in (0, )
49, 20 trees, Rs. 2000
1 . 1/ 1 1 .
50. Zlogll + sin x| 4—25(“51“) — Zlogll —sinx|+ C
51.x = —y?e™ + = 53. - =2 -2
e 3 10 17
54, 2% 55. 1|51
199 2
56.0 57.x=1y=1,z=1
1w
58. [0 1 0] 59. (= +7)
60. f: 61. 200,120, profit Rs. 2412
62. 162 63. /q% + 12
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S —— 65. 2
9x%-30x2+26
67.5 68.0
69. a = 11, b is arbitrary 70.n =10
_l l 2 . i -1 (2tanx-1
71. 3logltanx + 1| + 6logltan x —tanx + 1| + ﬁti\n ( @ )+ C 1
72. ldentity and inverse does not exists. 73.x = i\/—i,y = ix/_E’Z = i—3
, . 0 1 -3
sin“ x -1 : _ — —_
74. e Ccos™ "X [sm 2x cos‘l(xm)] 75. -1 0 2
3 2 0
76. 4% 77.5
79.a =4,b = —4 80.—%log|1+cosx|—%
81. m? 82. 1_3,i
15’18
83. 1 sq.units
22 15 20
84. (5,10, —3), 4V14 (—— —7,7) 85. 2

86. log|x| — log|x + sinx| + C
87. x +ilog|x2 + 1| + %loglx — 1] —%tan'lx +C

88. = 89. llogB
% 4

90. Toe 91. 46\/§umts
92.m=>2 o —
94.1—11j — 7k 18 eﬂIOU&g
96.1 Believe in knouluiqt ... 98.24600,15800,576,332
99. 100. 3
101. 1 + y? 102. V6
103,82 3,6 23

7 7 7’ 777 ,
104. Rs.30,000; Rs.23000; Rs.39000 105. N

6 logx x
106. E 107. - 2% 4 jog (Z=) + €
108. -

4
109.

x |0 |1 |2 |3
P(x)|2727]9 | 1
64 | 64 |64 | 64

111.e = 0,— 112. 0,4
113. 80days, 60days, cost = Rs.1860,000
114. 4 115. +2v10
116. 2a? 117. 10%
118. No any point of discountinuity 120. 2m
121. x [log(log xX) — @] + C 122. log|cosx + x sinx| + C
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2
123. x? +x + %loglx — 1| - %log(x2 +1) — %tan‘lx +C
—10i-7j+4k  10i+7j—-4k
124. Nt or T 125.2
126. bcx + acy — abz = 0 127. -
129. (mr — 2)sq.units 130. 9v/3 sq. units
131.3e 132. +12
2
136. -2 (1+=) +¢
137. Rs.50500, Rs. 40800, Rs. 41600 138. {(=1,2), (0,0), (1,0), (2,2)}
139. Absolute Max.: Z at g and 5%T.Absolute min.: 1 at 0,% and
143. 2 144. %
4-5 1 4
145 = — —
2w w2 L
146. x — logx + Eloglx2 +1]—tan"tx +C
. _q1( 4
147. sin (—3 «_) 148. 2
2
149.y = x + 1+ ( )
150. 1 i\/— x+y+vV2z=1=0 151. Minimum: 2150 at (6, 4)
152. 2 2+ay—0 153. =, 2 2
dx 13’13’ 13
154, = Rs. 1050 Py RS @S HOHIS!
155.1 Believe in knowlcdgc . 156. [2 ]
e ,—x? (1 _
158.x¢ e (x 2x log x) )
160. log|sec x + tan x| — 2 tan > + C
2
161. x?sin'lx + E\/l —x2— isin'lx +C
5_ 2
162, 2 4 £=° 163. ™
3 2 4
164. (4,0, —1) 165. -
166.x —3y +2z+3=0; 7. (i—3/+2k)+3=0
167. é 169. 4 sq. units
170. (0,0) 171. y = tanx — vtanx
172. Max.:Rs. 12500 at x = 10,y =50 173. ax(3x + 2a)
174. (21 + —sin2am = =27) or 2w 175.%
2a 451
176.0 177. -3
178. —1 181. 2V/3 sq.units
o —1(,—6
182, ¢ D 32
3 3 B
183.x =tan 'y — 1+ ce @Y 184.5x — 2y —z—6 =0
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e P(A) =2, P(B) =2 or P(A) =2 ,P(B) =2

186. Local maximum Value = 2 ; Local Minimum value = —/2
2 y

187. 7252 4 2y &= g 188. —— = x + C

dr dr log 2
189. —gloglx2 + 4| + gloglx2 +9|+C 190.1
191. = 192, Y3

400 2

193.x—y+z—-1=0 194.0 = —

n+2
195. Not dif ferentiable at x = 1, Dif ferentiable at x = 2

196. 113 [% (—%COS(3X + 1) + sin(3x + 1))] +C

197. f~1(y) = (—“3]_26_3> 198. ? sq.units
199. 2vabc 200. (—2,-8)

CByArun Kumar Shukla
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