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Vertices B and C of A ABC lie along the line $T+2 =1 = %. Find the area of the triangle given that

1
A has coordinates (1,—1,2) andline segment BC' has length 5.

. Find the shortest distance between lines [; andl2 whose vector equations are given below:

hiFf=i4++ A2 —j+k) lL:P=2+]—k+u(3i-5]+2k)

. Find the value of ), so that the lines 1% — %14 _ 5210 4 q 772 95 _ 6z 4pg

3 2 11 3X 1 5
perpendicular to each other.

Two systems of rectangular axis have the same origin. If a plane cuts them at distances a, b, ¢
andd’,b', c, respectively from the origin, then prove that % + 3 + & = = + 7 + 217

. Find the distance of the point (2,3,4) from the line £ = 2 % measured parallel to the

3 6
plane 3z +2y + 2z —5 = 0.

. Find the equation of plane passing through the line of intersection of planes 2x +y — z = 3

and5z — 3y + 4z + 9 = 0 and parallel to line 2+ = '?/4;3 = &2

. Find the equation of plane passing through point (1,1, —1) and perpendicular to planes = +

2y+ 32z —T7=0and 2z — 3y + 4z = 0.

. Find the vector and Cartesian equations of line passing through point (1,2, —4) and

perpendicular to the lines

z—8 __ y—-19 _ 2-10 z—15 _ y—29
3 = 15 — 7 and 5T =5

z2=b
75 M

Find the angle between the lines whose direction cosines are given by the equations: 3] +
m +5n = 0 and6mn — 2nl +5lm = 0.

Sketch the curves and identify the region bounded by x = %,x =2,y = log, x andy = 2%.
Find the area of this region.

Using integration, find the area bounded by the curve z? = 4y and the line x = 4y — 2
Find the area of the region bounded by the y = z? + l,y=z,x =0andy = 2.
Find the area of the region bounded by the curves ¢ = 2y — y2 andy =2 + .

Find the area of the region in the first quadrant enclosed by the z-axis, the line x = V3 y and
the circle z? +y* = 4.

Find the area bounded by the lines y =4z + 5,y =5 —x and4y == + 5
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Determine the order and degree of the following differential equation.

d’y

Determine the order and degree of the following differential equation.

dy
=1tV

d,
y+a =1fyde

Solve the following differential equation:

2 =(dz+y+1)

Solve the following differential equation:

% = cos(z +y)

Solve:
dy
dz

Find the particular solution of the differential equation (tan’l Y — a:) dy = (1 + yz) dx, given

that when =

Solve the differential equation % =1+z+y?+zy’ wheny =0andz =0

Find the particular solution of the differential equation ‘fi—z +xcoty =2y + y2 cot y, (y #0),

given that x

Find the particular solution of the differential equation (tan_1 Y — :c) dy = (1 + y2) dx, given

that when x

Solve the following differential equation
(zcos? +ysind)y— (ysinZ —zcosi)

Solve the following differential equation

=e* Y 4zl

=0,y=0

=0wheny = 7.

=0,y=0

dy
dx

=0

(1—}—3:2) Z—Z—l—2my:”—1$g,giveny:0whenw:1.

Find the equation of a curve passing through (1, %) if the slope of the tangent to the curve at

2y

any point P(z,y) is £ — cos”® £.

Evaluate f T

Evaluate [ [

2 _dr

+cos 2z

1 1
logz (logw)i] dx

Evaluate [ log(%dm

Evaluate [ (a:4 + 22+ 1) d (a:z)

Evaluate [

sec z+tanz)

dz

cosz(sinz+2cos )

Evaluate [ 23RLcot gy

sin® z+4cos” x

Evaluate f T

.8 8
sin’ x—cos
—2sin”  cos a:dm
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Evaluate [ tan(z — 0) tan(z + 6) tan 2zdz

Evaluate f mdw

Evaluate [ dz

N
Evaluate [ /7 o7dz

2
X
Evaluate f mdw

Evaluate [(vtanz + v/cot z)dz

Evaluate f

x
(sin® —2 cos® x)(2 sin* z-+cos” z)

Evaluate [ [log(log ) + ﬁ] dz

og x

Evaluate [ sin”' \/ ——dz
Evaluate fol log(142) 1o

14z

Prove that [; zf(sinz)dz = £ [

5 J, f(sinz)dz

Evaluate

s
T sin 2z
e e -
fO sin® x+cos xdm

COS T
Evaluate f mdﬂ?

Evaluate foa sin * 4/ ——dz

Evaluate [ ﬁmdw

Evaluate [(2z —5)v2 + 3z — zdz

Evaluate —4%—
sin® r+cos™ x

Evaluate [ v/cot 6df
Evaluate f13 (2:132 + 5:3) dz as alimit of sum.
Evaluate fol cot ! [1 —z+ xz} dz

Evaluate
3

[ |zsinTz|dz.

Evaluate: | (;T /2 du

(a? cos? o+ sin® z)*

The probability of a man hitting a target is 1/4. How many times must he fire so that the
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probability of his hitting the target at least once is greater than 2/3 ?

Three bags contain a number of red and white balls as follows Bag I : 3 redballs, Bag Il : 2 red
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balls and 1 white ball and Bag III : 3 white balls. The probability that bagI will be chosen and a ball is
selectedfrom it is ¢, where 4 = 1,2, 3. If a white ball is selected, what is the probability that it came

from (i) Bag II? (ii) Bag III?

A family has 2 children. Find the probability that both are boys, if it is known that (i) at least
one of children is a boy. (ii) elder childis a boy.

Two cards are drawn at random and without replacement from a pack of 52 playing cards. Find
the probability that both the cards are black.

A speak truth in 60% of the cases, while B in 90% of the cases. In what percent of cases are
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they likely to contradict each other in stating the same fact? In the cases of contradiction do you think,

the statement of B will carry more weight as he speaks truth in more number of cases than A

If two natural numbers r and s are drawn one at a time, without replacement from the set
S ={1,2,3,...,n}, then find P(r <p/s < p), wherep € S.

Suppose a girl throws a die. If she gets 5 or 6, she tosses a coin 3 times and notes the number

?
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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 throw 1,2, 3 or 4 with the die.

A letter is known to have come either from TATANAGAR or CALCUTTA. On the envelope
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just two consecutive letters TA are visible. What is the probability that the letter has come from (i)

CALCUTTA (ii) TATANAGAR?

Suppose that the reliability of a HIV test is specified as follows:
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Of people having HIV, 90% of the test detect the disease but 10% go undetected. Of people free of HIV,
99% of the test are judged HIV -ve but 1% are diagnosed as showing HIV + ve. From a large population of
which only 0.1% have HIV, one person is selected at random, given the HIV test, and the pathologist

reports him/her as HIV +ve. What is the probability that the person actually has HIV?

The random variable X has a probability distribution P(z) to the following form, where k is
some number:

k, if x=0
2k, if x=1
3k, if x=2
0, otherwise

(i) Determine the value of k
(i) Find P(X < 2),P(X <2),P(X >2)

P(X=x)= -
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67. Four bad oranges are mixed accidently with 16 good oranges. Find the probability distribution -
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of the number of bad oranges in a draw of two oranges.

One cardis drawn at random from a well shuffled deck of 52 cards. In which of the following
cases are the events F and F' independent?

(i) E : the card drawn is a spade, F' : the card drawn in an ace.

(ii) E : the card drawn is black, F' : the card drawn is a king.

(iii) F : the card drawn is a king or queen, F' : the card drawn is a queen or jack.

There are two bags, one of which contains 3 black and 4 white balls while the other contains 4
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black and 3 white balls. A die is thrown. If it shows up 1 or 3, a ball is taken from the I** bag but it shows
up any other number, a ball is chosen from the II nd bag. Find the probability of choosing a black ball.

There are two bags. The first bag contains 5 white and 3 black balls the second bag contains 3
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white and 5 black balls. Two balls are drawn at random from the first bag and are put into the second bag
without noticing their colours. Then two balls are drawn from the second bag. Find the probability that

the balls are white and black.
If & and b are unit vectors inclined at an angle 6, then prove that sin £=11a- bl

Find value of following
t-(gxk)+3-(txk)+k-(2x])

, then prove that vector 2d + bis

If G and b are two vectors such that |G + b| = [@
perpendicular to vector b.

Write all unit vectors of XY -plane.

If&z%%—j—kfﬂandgzj'—IAc,findavectorEsuchthatdxé’:Bandd’-E:3
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