TARGET MATHEMATICS AGYAT GUPTA
PART — A (ONE MARKS QUESTION)

1 bc a(b+c)

1 ca b(c+a)
1 ab c(a+h)

(2 Find the maximum and minimum values, if any of f(x) =|sin3x-3.

3) Find the direction cosines of x-axis. Ans1,0,0

(4 Find the value of coslsec™ x+ cosec ] .

5 Letf, g:R— R bedefined asf(x)=|x and g(x)=[x]where [x]denotes the greatest integer

less than or equal to x. Find gof (-+2) . Ans1

(1) Show that =0.

© Find x if tan‘14+cot‘1x:% .

7 If  AB=4{+5]-3« and the position vector of point B is 3 - j+2k, find the position
vector of point A. Ans —i—6j +5k
® Eva uate:fi1 dx.
o X++a’ —x?
2X
X+3’
(10) Find the value of k the system of equation has non — trivia solution x-2y + 3z =0 ; 3x —
y+22=0& 2x+ky+z=0-i-6j+5k.

Find f .

) Let f :R—{—g}—> R be afunction as f(x)=5

(11 Find the value of sin’lx—cos’lx:% .

2x-3 x+1
(13 Determine the integrating factor of differential equations: (x—sin y)dy + tan ydx =0, y(0) = 0.
@ln a triangle ABC, the sides AB and BC are represented by vectors 2 —j+2k,
i +3]+5k respectively. Find the vector representing CA. —3i—2j -7k

x=2_y-1_ Z+63 is perpendicular to the plane

2 If A{ 4 X+2}issymmetricthenfindthevalueofx.

15) Write the value of 1 such that the line

3X-y-22=7. -3

(16) Find the equations of planes parallé to the plane x-2y+2z=3 which are at a unit
distance from the point (1, 2, 3).

an|f the following matrix is skew symmetric, find thevaluesof a, b, c. A = F 2 _31 .

c 1 0

(18)Evaluate: J(ex100 @ + ga log X + ga log ay dix.
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1 11
9If A=|0 1 3|, Find k, If Cofactor of a, istwice the cofactor of a,,.
1 K 1

200 Find the perpendicular distance from ( 2,5,6) on XY plane.
(E+£).(E—5)f x

8 then fing

@ If @isaunit vector and

(22) For what value of x , the matrix issingular ? {

(23) Write the name of function.
(@) (b)
24)If the graph of y=s) is given and the line paralel to x-axis cuts the curve at more
than one point .Write the name of function.
(25) Check the monotonocity i.e increasing & decreasing of f (x) = cos2x,[z/2,7].

(26) Let a=5( - J+7k ,b=17—]+4k Find A suchthat a+b and a—b are perpendicular.

@enFind (i xj) ek + (kXj)ei-(ixK)e].

28) The probability that an event happens in one trid of an experiment is .4 . Three
independent trials of the experiment are performed . Find the probability that the event

happens at |east once.
(29) Evduate : I [1+ 2tan x(tan x + sec ) [ dx..

@oFind the value of a and b such that the function f defined by f(x) =

5 if X< 2

ax+b if 2<x<10

21 if x>10
@lf |[axbl=4,]a.b [=2 thenfind | a[2]b]2.
@2)If f(x)=|x and g(x)=[5x-2| find fog and gof .
33)Find the value of tan™(-~1)+ cos™ (_71) +sin™ (_71) .
@4 Show that * : R x R — R given by (a, b) — a + 4b? is a binary operation.

2 2

35 Determine the order and degree of the differential equation [%}: {1+ (;—'Zj }
36) Find the projection a= 27-7+ K ,0n B=7-2T+E.
37 Find the angle made by the vector i — 4} + 8k with the z — axis.

. dx
3s)Evaluate : j DT

39) Find the inverse element of the binary relation a®b=a+b- 4.

TMC//D/79/89 2 P.T.O.
Ph. :2337615; 4010685®, 2630601(0) Mobile : 9425109601(P);9300618521;9425110860(0);9301994837;9993461523;9425772164

. . N To remove this message, purchase the
SOLID CONVERTER PDF ) b bis e pucas




TARGET MATHEMATICS AGYAT GUPTA

J-(x+1)(x):rlogx)2dx.

41 Find the number of binary operations on the set A = {a, b}.

@2) If f(x)=x*-1and g(x)=2x+3find fog(2) .

@3)Given P(A) = 1/2, P(B) = 1/3 and P(A U B) = 2/3. Are the events A and B
Independent?

(@a)1f |A=3 find the|A™|.

o) Evaluate

(45 Find ]{(s n % x+x*° )dx.

3 x

4e)Find values of x for which )
X

4 1°

=‘32

47 Solve for x: tan‘l(l_—xj = ltan‘1 x;X>0.
1+x 2

(48) State whether the function f : N — N given by f(x) =5x isinjective, surjective or both.

@9)Solvefor X : tan *2x + tan 3x = ’Z_ :

0 Find ‘Z-F‘ if two vectors a and b are such that ‘5‘ =2;

B‘:sand ab=4.

s1Let * be the binary operation on N given by a*b=LCM of a and b. Find the value of
20*%16. Is* (i) commutative, (ii) associative?
(52 Find the angle betweenthelines x+ 1 _y-2 _z-1, x+38 _z2-4

5 -2 2 -2 3
3Let * be a binary operation on the set Q of rationa numbers given as
a*b=(2a-b)’,a,beQ. Find 3*5 and 5*3?

(54)Solve the differential equations : v1+ x?dy + 1+ y2dx=0.

5)A line makes an angle of%with each x-axis and y-axis. Find the angle between this
line and the z-axis.

s6) Find the value of k for which the matrix[l; 3 has no inverse.

57 Find the area of the parallelogram whose adjacent sides are the vectors i — j + 3k and
21 -7] +k.

(58) The probability of a man hitting a target is % if he fires 3 times, what is the

probability of his hitting at least once ?
s9)Find the value of x, y and z so that the vectorsa=2x +3]+zk and b =2f +yj + zk are

equal.
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(60) Let a and b be two vectors such that

a=3and ‘B‘ :%and ngisaunit vector. Then

what is the angle between aand b?

61 If {sz _y}{_d' 3},findthevalueofxandy.
3x 4 6 4

62 If

X j:‘s “‘ find the value of X.
1 1 2

(63) Given an example to show that the relation R in the set of natural numbers defined by
R={(x,y):x,y€N, x<y?} isnot trangitive.

64)If J.Oa 3x?dx = 8, find the value of a.
(65) Find f(x) satisfying the following : I(2x+1)\/x2 +X+1dxx= f(x) +cC.

66)Evaluate : jom 4+d;X2 .
(67) Determine the binomial distribution whose mean is 9 and whose standard deviation is
(68) z?\d the value of x if the area of Ais 35 square cms with vertices (x , 4),(2, -6 )and
(69) g'sk’lg gope of the curve 2y* =ax® +b at(L,-1) is-1. Findaand b .
(o)Find the value of x such that: , _5 _ 1),{(1) ; f] m N

2 0 3/\1

71)1f P(A)=0.5, P(B)=0.6 and P(AUB)=0.8, find P(A/B) .

sin2x ;ifx#0
5x
k ifx=0

(72) Determine the k so that the function f(x) = , 1S continuous at x=0.

73 Find ;ﬂ if x5+ y® +5xy=100.
X

25
(ra)Evaluate : [[x?ax, where [ ] stands for greatest integer function.
0

(75) Find the derivative of tan x w.r.t. Sin x.
7e)Let f:R— R bedefinedby f(x)=x*-3x+1, Find f[f(x)] .
77y Find whether the relation R in the st A = {1,23} given by R = {(1,1),
(1,2),(1,3),(2,2),(2,3),(3,3) istrangitive..
78) Find the condition that the matrices A and B will be inverse of each other.
79) If sin"'x=y, thenwritetherangeof y.
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7l2
©o) Evauate j

0

@1y Thevalueof

sin xdx
1+ cos? x

4[5,
(5]
@2 Show that the relaion R on NxNdefined by (ab)R(c,d)if and only if
ad =bcva,b,c,d e N istrangitive.

83) Find the condition that the matrix {: ﬂ may be invertible.

84) At what point on the curve x* + y* —4y-5=0, thetangent to the curveis parale to the
y-axis?

@s) Evauate g, {%_ g 1[%”

@86) For the curvey = 3x2 + 4x, find the slope of the tangent to the curve at the point where
it cutsthe x axis.

@7) Find whether f(x) = % Is strictly increasing or strictly decreasing function.

-1
(88) If Sn [sin %+cos ‘1xj =1 ,then find the values of x -

@9 Ifthegivenlinesx-1 y-2 z-3 andx-1_y-1_z-s areperpendicular, findk .
-3 2 k 3k 1 5

2 _
©0) Let A:E ‘1]5{5 Z]C:E :} Find amatrix D such that CD — AB=0.
4 7 4

(91) Find the value of coslsec™ x+ cosec x| .

(92) Determine the integrating factor of differential equations: (x—sin y)dy + tan ydx =0, y(0) = 0.

(93) The odds against A solving a certain problem are 4 to 3 and the odds in favour of B
solving the same problem are 7 to 5 . Find the probability that the problem will be
solved.’

(94) If 200s7111+Tx=%,then find x .

(95) Let * beabinary operationon R. If a* b=a+b+ab; a beR.Findx suchthat (2* x)
*3=7.
(96) Let * beabinary operationon N. If a* b=Icmof a& b; a, beN.Find (2*4)* 6.
(97)Find the equations of planes paralld to the plane x-2y+2z=3 which are a a unit
distance from the point (1, 2, 3).
©98)If 4sin™* x+cos™ x=r then find thevaueof x .
(99) There are three mutually exclusive and exhaustive events E1. Eo and E3. The odds are

8:3 against E1 and 2:5 in favor of E2. Find the odds against E3.

(1000  Provethat:97 94 .1_9. :2v2
8 4 3 4 3
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e5 log x _ e4|og X

(101) Evaluate: I dx .

e3Iog X e2I0g X

(102) Write the equation of the plane containing thelinesr =a+ b & r =4+ u c.

(103) Write the value of k for which theline x-1 _y-1_ z-1isperpendicular to the normal
2 3 k

to the plane r .2 ++3j +4k)+4=0 .

(104) At what points of the ellipse 16x2 + 9y2 = 400, does the ordinates decrease at the
same rate at which the abscissaincrease ?

(105) Find theinverse element of the binary relation a®b=a+b-4.

106) Given 555 - [ax | find the angle betweena & b .

107y Write avector normal to the pIane? = ud+ Ab .
(108) If A:{ 31 —24} find matrix B such that AB =1 .

(109) Write the equation of plane passing through (1,2,3) and perpendicular to line
x-1 y-1 z-2
1 1 -1

(1100 The slope of tangent to curve y =

in vector form.

X_latx =10.
2

(111) Write a equation of the pIane? =d+ib+ u c.
(112) Write agenera eguation of the plane parallel to x axis.

a1 If A% = A for A{‘; ﬂ then find the value of b .

(114) If A and B are two events such that P(A) =0.3, P(B) =0.6 & P(B/ A) = 0.5, findP(AuU B).

1ifx <
(115) Find the values of aand b so that the function f given by f(x){ax _|_,b,if 3?X<5.
7,ifx > 5
(116) Find a 2x 2 matrix B such that BF _2}{6 0]
1 4 0 6
2 4 -1
@n IfA=]2 -3 3 |, Find thevaueof A(Adj.A).
1 -10

(118) Evaluate : sec’(tan™2)+cosec’(cot™3) .

2
(119) Show that y=ae* +be * isasolution of the differential equation% -~ % —2y=0.
X
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2 2 -4 )
(120) If X=|_4 2 _4 . Find |3X| .An533|x|
2 -1 5

azn) If a& b aretwo unit vectors such that |a+b|=+/3, find (2a-56)(3a+b).

(122) If the points (3, -2), (x,2),(8, 8) are collinear , find x using determinant.
(123) Find the points on the curve y=x® - 2x* — x at which the tangent lines are parallel to

theline y=3x-2.

@y If a=i+7; b=J°+LE; ¢ =k+i ; find aunit vector in the direction of a+b+¢ .
Llx _
(125) Provethat f(x) = = —+ doesnotexistat x =0.
0 1 -1]0
(126) If[1-1x]|2 1 3 ||1|=0, find x.
11 11

7l2 :
(127) Evaluate: j Iog(z_sfnxjdx.
s 2+8nx

(128) If |g] =

b‘ 7&‘axb‘ 35,find &b .

(129) For the determi nant s o 4| findMjand Cy where My, is minor of the element
1 5 -7
in first row and second column and C,; is cofactor of the element in second row and
third column.

(30) If A = [ZX O} and At = {11 (2)} then find the value of x .

X X

@31) Find A so that the four points with p.v. -j+k, 2i-j-k, i+x+k and 3j+3kare
coplanar.
132) Find the magnitude of two vectors aand b , having the same magnitude and such that

the angle between them is 60°and their scalar product is % :

2
(23] 42y 22in(#) o
(133) Determine degree of differential equations®i) \4 /4% (jj) @x' dx
134) If A, B, C are three non zero square matrix of same order , find the condition on A
suchtha AB=AC = B=C. Ans|a|= 0

39) If (x) is real function, then find | R

(136) Let f:R— R bedefined by f(x)=x*-3x+1, Find f[f(x)] .
137) Find x, y if the points (x, -1, 3), (3,y, 1) and (-1, 11, 9) are collinear.
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138) Let f, g be the function f ={(1, 5), (2, 6), (3,4)},9={(4, 7), (5, 8), (6, 9)}. What is
therange of f and g?

139 I f(x) = ’X‘_j (x # 1, -1), show that fof ! is an identity function.

(140) Find values of Kk if area of triangle is 4 square units and vertices are (k,0),(4,0),(0,2).
(141) The number of all possible matrices of order 3x3 witheachentry Oor 1.
142) Find the vaues of A for which the homogeneous system of
2x+3y -2z =0
eguations. 2x-y +3z =0 find non - trivial solutions.
7X+4dly -z =0
(143) If the probability that a man aged 60 will live to be 70 is 0.4, what is the prob. that
out of 3 men now 60, at least 2 will liveto be 70 ?
(144) Find the coordinates of the point on the curve y=x*-6x+9 where the normal is
paralel totheline y=x+5.

(145) A five digit number is formed by the digits 1, 2, 3, 4, 5 without repetition. Find the
probability that the number isdivisible by 4 .

(146) Evaluate: tan{Ztan‘l(é) —ﬂ .

(147) Let f :R— R bedefinedby f(x)=x*+1, Find f*(26) .
(148) If x[%}y[_ll}:[lﬂ, Find x andy.
3 2 4

1 2 1}and A :%adj(A), then find the value of « .
01 1

(149) If matrix 4=

(150) Write the principa value of cosl(cos%”)

t
as1) Find x, if (5 3Xj:(5 4}
2y z 12 6

(152) For what value of a, (ZZ _;j iIsasingular matrix?

(153) A square matrix A, of order 3, has |A=5, find |AadjA .
(154) Evaluate j 5*dx

(155) Write the value of F,, sin®xdx.
)

(1s6) Find the position vector of the midpoint of the line segment joining the points
A(5 +3j) andB(37-])
(157 If a=27-j+3kand b=( 6/ + 4] +9k ) and allb ,find the value of 1
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(158) Find the distance of the point (a, b, ¢) from x-axis.

(159) Give an example of two non zero 2x2matrix A,B such that AB=0.
1 2 3
2 x 3
3 45
(161) If abinary operation®is defined bya®b=2a-3b, findg® 3.

(162) Write the number of all one-one functions from the set A= {a,b,¢} toitself.

(163) What isthe value of [31,|, where 1,isthe identity matrix of order 3 ?

160) If =0, Find the value of x.

(164) For what value of k, the matrix{z_ k

‘ﬂ IS not invertible?

ae5) If A is a matrix of order 2x3 and B is a matrix of order 3x5, what is the order of
matrix (AB) or T?

dx

Ja—xz

ae7) Find f(x) satisfying the following : [ e*(sec? x -+ tan xJdx = €*f (x) +C .

(166) Write avalue of j

x+3: y—1: z-5 and x+1: y—2: z-5

-3 1 5 -1 2

ae9) Find the value of 1 for which the vector a=3+j-2k and b=i+4j-3k are
perpendicular to each other.

170) Write the value of 4 such that the line X;Z _ V/Zl: Z+63 is perpendicular to the plane
3X-y-2z=1.
@If J(e ==+ 2. find the values of aand b.
(172) Let * be abinary operation on Z. Find 2* (-4) if a*b=4ab; a, be Z.
42

(173) Two matrices A and B are given by A:B ﬂ and Bzg{o _31} such that AB =I=BA.

(168) Show that the lines are coplanar.

Write the inverse of matrix A.

174) The length x of arectangular is decreasing at the rate of 5 cm/minute and the widthy is
increasing at the rate of 4 cm/min. When x =8 cmand y = 6 cm, find the rate of
change of the perimeter of rectangle.

7s) Find the value of p for which the vectors a=3+2j+9% and b=i+pj+3k are
parallel.

(176) Evaluate lj [ x Jox
0

2 f—
(177 Evaluate:j 3+ 4x-5 X - AnSj0dx + jldx
x® + 2x2 - 5x +1) 0 1
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178) Evaluate: j—“ COLX i
X+ logsin x

(179) Find a, for which f (x) =a(x + sinx ) isincreasing . Ansa > 0

180) If a=21 +2]+3k,b=—-1 +2]+kand ¢=3 +] such that a+ b is perpendicular to ¢
then find the value of 1.

(181) Theradius of acircular plate increases at the rate of 0.1 crm/sec. At what rate does the
areaincreases when the radius of the plateis 25 cm?

(182) There are three mutually exclusive and exhaustive events E1. Ep and E3. The odds
are 8:3 against E1 and 2:5 in favor of E2. Find the odds against E3.

(183) Let f:R— R bedefinedby f(x)=x*+5x+9,Find f*(9) .

184y Evaluate: co{cos‘1 {_—f] + %] .

(185) Find 4 when the projection of { + 4} + k onf + ] isv2 units.
1 2 3

1 4 9],thenfindthevalueofadj Al .

1 8 27

e If a=7 -2 +3k&b=f-3k find ‘sza\.

/2
(1ss) Evaluate: j {3 + 5008 X}dx

(1s6) If 4=

(189) If the graph of y=s) isgiven and the line paralel to x-axis cuts the curve at more
than one point .Write the name of function .

(190) Let A ={2,3,4,5,6,7,8,9}. Let Rbetherelationon A defined by R={(X,y) : X €
A,y € Aandx dividesy}. Find set R asaorder pair .

91) Find the value of tan‘l(\/§)— sect(-2) .

(192) The vectors a=3 +x -k&b=2+]+yk are mutually perpendicular. Given that
4= ||, find the values of x and y .

@a93) If a line makes angle 90°, 60° and 30° with the positive direction x, y and z
respectively, find its direction consines.
(194 In figure (a square), identify the following vectors.(i) Coinitial (i) Equal  (iii)

ES
— —=
& B
. —=
Collinear but not equal g
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a95) If A isamatrix of order mxn and Cisacolumn of A, find order of R as amatrix.

(196) Findamatristuchthat2A+B+X=0,WhereA={_31 2};B=[3 _2]

4 1 5
(197) Find the slope of the tangent to the curve x=t*+3t -8,y = 2t> - 2t - 5at the point.(2, -1).
@ee) If f(1) =4; f (=2, find the value of derivative of log f (e*)w.r.t. X at the point X =
0.
(199) What isthe principal value of: g, 1(3~n ﬂTﬂj + cos 1(Cos 107”) .

(200) Given [a|=10,[b| =2& ab =12, find |axb]|

201) Consider the set A = { a, b, c } give an example of a relation R on A which is

Symmetric and reflexive but not transitive..
1 a 2
(202) The matrix [1 2 sJis not invertible, then find the value of ‘a’.
2 1 1

203) Find 4 when the scalar projection of a=Ai + | +4k on b=2 + 6] + 3k iS4 units.
o4 Evaluate : j 27" 22 oXdix.

(205)A random variable X hasthe following probability distribution: Find a.
X: 0O 1 2 3 4 5 6 7
PX=r): a 4a 3a 7a 8a 10a 6a 9a
(206) There are 4 letters and 4 addressed envelopes. Find the probability that all the
letters are not dispatched in the right envel opes.

207y Evaluate: TM dx.
v 1+sinxcosx
208) If A and B are square matrices of order 3 such that | 4j=-1, | 5)=3.then find the value
| 34B] .
209 Find sine of the angle between the vectors a and b , if

axb=3—6]—5Ka

=\/§and‘6‘=\/ﬁ. Anss®|A|B|

2
(210) Write the order and degree of the differential equation y= x%+ 1+ (%j .
212) If ¥ isany vector in space, show that r = (F.)i

(212) Evaluate tan™(1) + cos‘l(— %j +s n‘l(— %j :

+ (. + (FRK.

(213) A four digit number is formed using the digit 1,2,3,5 with no repetitions . Find the
probability that the number is divisible by 5.
(214) Write avalue of j e¥9% (x*)dx .
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(215) Write the position vector of a point dividing the line segment joining the points A

and B with position vectors a& b externaly in the ratio 1:4, where a=2 +3]+ 4K

andB:—f+i+|2.
X+2 y-5 z+9

(216) Find the angle between the line and the plane 2x -3y + 6z+11=0.

V2

=3 H: = and leB isaunit vector. Then

(217) Let a and b betwo vectors such that |a

what is the angle between axb ?

(218) Show that theline 7 = 2 + 3] + A(7i —5K) liesin the plane 7.(5 — 3] + 7k) =1.

(219) Find the value of c and d if the plane 2x + 4y —cz + d = O will contain the line
x—-1 -3 z-1

2 y1 T4

(220) If B is a skew symmetric matrix, write whether the matrix (ABA) is symmetric or
skew symmetric.

(221) Find the position vector of point which is three fifth of the way from (3,4,5)to( -
2,-1,0) by vector method .

(222 If a& b aretwo unit vectors such that |a-+b|=+/3, find (2a-56)(3a+b).

2 3
(223) Find the order and degree of the differential equation, x* Z Y. x(ﬂj +5=0.

NG dx
(224) The Cartesian equation of aline are 6x — 2 = 3y +1 = 2z — 2. Find the direction ratio
of theline.
3
(225) Evaluate j\/;— ”+4j4x__xdx .

1

(226) Let a and b be two vectors such that |a =3 ‘B‘= g and axb isaunit vector. Then

what is the angle between axb ?
(227) Find the perpendicular distance from ( 2,5,6) on XY plane.
(228) Write the range of one branch of sin™* x, other than the principal Branch.
(2299 On expanding by first row, the vaue of a third order determinant is
a, A, +a,A, + g, A -Write the expression for its value on expanding by 2" column.

Where A, isthe cofactor of element a,

(230) For two non zero vector a and b write when |a+ b| =|a|+|b| holds. Ansa and b are

+

like vector or one of themiszero .
231) Find whether the relation R inthe set A = {1,2,3} given by R ={1,1), (1,2), (1,3),
(2,2),(2,3), (3,3) istransitive.
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5 } isnot invertible ?

(232) For what value of k, the matrix A = E

233) If A issymmetric matrix, then find whether B™ AB issymmetric. B" isthe transpose

of matrix B.
2
(234) Findxif[x -3 2] | 1 |=0
-3
(235) State Rolle’s theorem.
3
(236) Find the order and degree of the differential equation, x? (;—)2(2'+ x(%j +5=0.

x—1: y—2 _ z-3 and x—1: y—1: Z-6
-3 2 2 3k 1 -5
(238) Evaluate : I [1+ 2cot x(cot x + cosecx) [ * dx.
239) Determine the binomial distribution whose mean is 9 and whose standard deviation is
3/2.
(240) Find the value of x if the area of Ais5 square cms with vertices(x +1,4), (2, -6)
and (54).
(241) If AB=4f +5] -3k and the position vector of point B is 3 - | + 2k, find the position
vector of point A.
242) If A and B are independent events such that P ( Au B) = 0.8, p(A) = 0.5, then find P(B).

(243) If the matrix A isboth symmetric and skew symmetric, then what isthe matrix A ?
(244) At what point on the curvey? = 2x-1 does the ordinate decrease as the same rate as

the abscissa increase ?

237)If the given lines are perpendicular, find k .

(245) Find the direction ratios of theline: 2x = 1_Ty = 32(; 4 .

(246) Give an example of arelation which is reflexive and symmetric but not transitive.
2x—5: y+4: 6-2z
3

. o 4 3
(248) Write the principal value of cos |

247y The equation of a line is . Find the direction cosines of a line

parallel to thisline.

(249) Write the range of the principal branch of sec™(x) defined on the domain R-( -1, 1).
. |3 2X
(250) Fmdxﬁ‘ zl: 2'
-5 -5

(2s1) If A isasquare matrix of order 3 such that |adjA = 64. find|A] .
(252) If A isasquare matrix satisfying A* =1,then what isthe inverse of A?
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(253 If f(x) =sinx® find %

. . . . . d2y dy 3 d3y 2
(254) What is the degree of the following differential equation? Y Na) =N ae |

(255) If a and b represent the two adjacent sides of a parallelogram, then write the area of
parallelogram in terms of aandb.

(256) Find the angle between two vectors aand bif |a axb|=6.

=3,‘B‘ _4 and

(257) Find the direction cosines of a line, passing through origin and lying in the first
octant, making equal angles with the three coordinate axes .
(2s8) If A is square matrix of order 3 such that |adjA =64Find |A .

PART - B

2

(259) Find % when : x = a(cost +tsint),y = a(sint —t cost) .

(260) In an examination, 8 questions of true- false type are asked. A student tosses a fair
die to determine his answer to each question. If the die show odd prime , he answers
true otherwise, he answers false. Find that the probability that he answers at most 6
guestionstrue.

(261) Given that vectors A, B,C form atriangle suchthat A =B + C. Find ab,c,d such

that the area of the triangle is 5/6 where A = ai+bj+ck, B = di+3j+4k, C=3i +j - 2k .

1
(262) Examine the continuity of the function f defined by f(x) = XS X 0 ax=0.
0,x=0
) ) o 1-x x<1
(263) Discuss the differentiability of f(x) = {(1 X(2-x) 1<x<2 ax=1&x=2.
3-X X>2

264) If y = (sin"'x)? + (cos * x)? then provethat (1- xz)j%— Xj_i: 4.

265) A line makes angles «,p,7ands with the diagonals of a cube, prove that

c0s® a + cos® B+ CoSs® y +C0s* & =

wlhs

(266) Solve the following differential equation : (1+y + x?y)dx +(X + x*)dy = O, where 'y
=0 when x=1.

77,'/2 72-
(267) Evaluate: |~ xcotxdx = Zlog2.
2
X +1
— find ¥
X =1 dx
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1 a a°
(269) Using the properties of determinants, show that : [a> 1 a|=(a®-1f
a a* 1
(270) For the curve y=4x>-2x> find all the points at which tangent passes through the
origin .
Us s of definite integrl, evaluate: || —
(271) Using properties of definiteintegral, evaluate: | A oo X

(272) Find a vector of magnitude 5 units perpendicular to each of the vectors (§+ B) and
(Q—B)Where a=i+ j+k and Bzf+2i+3l€

(273) A variable plane which remains at a constant distance of 9 units from the origin, cuts
the coordinate axes at the point A, B and C. show that the locus of the centroid of

AABCIS i2+i2+i2:l
X y- z2 9
_ t . ., dy
e lIfx=a {cost+|ogtan§}and y =asint, flndd—.
X
(275) Using properties of definite integral, prove the following: [ o xtanx oo7*
0 sec X cosecx 4
™ dx
276) Evaluate: | = |7 —%
(270 j”/61+ At x

e If X follows binomial distribution with mean 3 and variance g ,find P(X <5).

278) Show that the line 7 =4i — 7k + A(4f — 2] + 3k) is paralel to the plane 7.(5 + 4] — 4k) =7.
Also find the distance from point to plane..
279) Verify Roll’es theorem for the function f(x) = (x-a)" (x-b)" on the internal [a,b] where
m, n are positive integers.
(280) A company has estimated that the probabilities of success for three products
introduced in the market are ; , . respectively. Assuming independence, find (i) the

3'5 3
probability that the three products are successful (ii) the probability that none of the
productsis successful.
(281)
282) Differentiatew.rt x : x*+x*+a*+a®, forsomefixeda>0andx>0.
(283) Find the approximate value of ,/0.0037, using differentials.

(284) Show that the function f: R — R defined by f(x) =2x*-7, for xe R isbijective.
(285) Let f, g :R—>R be defined as f(x)=|x and g(x)=[x]where [x]denotes the greatest

integer less than or equal to x. Find fog (gj and gof (-+2) .
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(286) Provethat tan*1+tan*2+tan'3=7 .

287) If A :{ 34 _25} .Show that A> -5A-141 =0.Hencefind A™.

(288) Show that f(x) =[x-3,vxe R, is continuous but not differentiable at x = 3.

2 2
289) |If tan(x2 - VZ]: a, then prove that dy_vy
X“+y dx X
290) Verify Rolle’s Theorem for the function f, given by f(x)=€*(sinx—cosx) on E 57”}

(291) Using differentials, find the approximate value of /25.2 .

(292) Two equal sides of an isosceles triangle with fixed base ‘a’ are decreasing at the rate
of 9 cm/second. How fast is the area of the triangle decreasing when the two sides are
equal to ‘a’.

1
(293) Evaluate E|xcos(7zx)|dx.
(204) Find the intervals in which the function ¢ (x) = sn [2x+ %),0 <x<271s (i) increasing
(ii) decreasing .

(205) Solve the following differential equation : ye’dx = (xey + y}dy .

296) Solve the following differential equation : (1+y+x?y)dx +(x+x*)dy =0, where y=0
when x=1.
297) If a,band ¢ are three unit vectors such that a-b=a-¢ =0 and angle between band ¢is

% , prove that a=+2{6x¢)

ax’+bh, x<2

(298) Find the values of aand bso that the functionf(x){2 N may be
2ax — b, x> 2

continuous.

(299) Show that the four point (O, -1, -1), (4, 5, 1), (3, 9, 4) and (-4, 4, 4) are coplanar.
Also, find the equation of the plane containing them.

300) A coin is biased so that the head is 3 times as likely to occur as tail. If the coin is
tossed three times ,find the probability distribution of number of tails.

(307 How many time must a man toss afair coin, so that the probability of having at |east
one head is more than 80%7?

302) The random variable X has a probability distribution P(X) of the following form,
where K is sgme

number :
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k,ifX =0

2k,itx =1 Find thevaueof (i) k. (ii) P ( X < 2) (iii) P( X <2)(iv)P(X > 2).

3k, ifX =2

0, ifotherwis

303) Find a unit vector perpendicular to the plane ABC where A,B and C are the points(3,-
1,2),(1,-1,-3) and (4,-3,1) respectively.

@304 Let A {2, 3, 4, 5 6, 7, 8 9} .Le R be the relation on A defined by
{(x,y):xe A& xdivides y)}. Find (i) R (ii)Domain of R (iii) Range of R (iv) R state
whether or not R™, is (a) Reflexive (b) symmetric (c) transitive .

305) Find the particular solution of the differentia equation

(xdy — ydx )y.sin (%j = (ydx + xdy )xcos % giventhat y=r when x=3,

(306) let A=NxNand * be an binary  operation  defined by
(a,b)* (c,d)=(ac,bd)va,b,c,d e N on the set R, then (i) Prove that * is a binary
operationon N (ii) Is* commutative ? (iii)ls associative (iv) Find the identity element

for* on N x N if any .
3/2

307) Evaluate: j|x cos 7x|dx.

0
308) Let N be the set of all natural numbers and R be the relation in NxN defined by (a,b)
R (c,d) if ad=bc. Show that R is an equivaence relation.

309) Prove that tanl(lj + tanl(gj = 1cosl(gj .
4 9 2 5

310) Solvefor x : sin*(1- x)—23in‘1x:%.

a’+1 ab ac

(311) Using properties of determinants, provethat: | ab  b’+1 bc |=({1+a?+b?+c?)
ca cb ¢+

312) An urn contains 25 balls of which 10 balls bear a mark *X’ and the remaining 15 bear
mark *Y’.A ball is drawn at random from the urn, its mark is noted down and it is
replaced. If 6 balls are drawn in this way, find the probability that (i) all will bear “X’
mark. (i) not more than 2 will bear “Y” mark(iii) at least one ball will bear “Y” mark
(iv) the number of balls with X’ mark and “Y” mark will be equal

313) The sum and the product of the mean and variance of a binomial distribution are 24
and 128 respectively. Find the distribution.

— X g d’y dy 2 | 12
(314) If y—e sinbx. Show that F—Zad—'i'y(a +b ):O
X X .
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@15 For what value of a and b, the function f defined as
3ax+b, if,x<1
f(x) =1 11q, if, x=1  iscontinuous at X=1.
bax—2b, if,x>1

@316)Find the equation of the line passing through the point P(4, 6, 2) and the point of

intersection of the line %:%:%1 andtheplanex +y-z=8.

2 -1 4
317) Using e ementary transformation, find the inverse of the following matrix{4 0 2
3 -2 7
318) Solvefor Xx: tan‘l(x+1)+tan‘1(x—1):tan‘ls%.
(319) If Y= X" thenprovethat ¢ 'y 1_[ dy_] S
& yoLod X
1-sin®x . T
>—, If X<—
3c0s” X 2
320) Let f(x) a if x=% . If f(x) be a continuous function at x=%, find aand b.
b(l—SinX) it X>£
(7 —2x)?
2 2
@2y If y = [Iog (x+ V1+ x? )] , show that (1+ xz)%Jr x%—Z:O.
X

322) Find the distance between the points with position vectors -i-sj-10k and the points

of intersection of theline X;Z = yjrl: 21_22

(323) Two balls are drawn one by one with replacement from a bag containing 4 red and 6
black balls. Find the probability distribution of ‘number of red balls’. Also find mean
of distribution.

324) Consider the function, f :R* —» [4,« | defined by f(X) = x*+4.Prove that f is

invertible. Also find f .

with the planex-y + z=5.

@25 If x¥+y*=a" find ﬂ
dx

d’y
dx?

326) If x=a (cost + t sint) and y=Db (sint-t cost), find

(327) Find the matrix P satisfying the matrix equation B 11 p|:_ 3 2 1 - {1 2 1 :
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(328)If S,B,E are three vectors such that axb=c , bXc=a prove that S,B,E are
and ‘B‘ =1 .

mutualy L and |a| = |c

329)Find the intervals in which the function {(x) = sin 3x; Osng(i) is
increasing (ii) is decreasing .

(:«330)Pr0vethat:4tan‘1i—tan‘li+tan‘li:z
5 70 9 4
(331)Prove that : tan|YLrX=v1=x | ® 1 1y, oL cxer.
VI+x +4/1-x 4 2 2
2
@32) If y= logX " Show that &Y _2lgx-3
X dx? x3 .

(333) 1 y=a't and x-= (t+i—) for positive constant a, find j—y

X
334) Find the equation of the line passing through the point P,(4,6,2) and the point of
intersection of the line %:%:%1 andtheplanex +y-z=8.

335) Let A= R - {3} and B = R — {1}. Consider the function f: A — B defined
by f(x):(x_i). Show that fis bijective.

X —

336) Find the equation of tangent to the curve y = v3x-2 whichisparadlel totheline 4x -
2y +5=0.
337) Find the intervals in which the following function is strictly increasing or strictly
decreasing f(X) =20-9x+6x* —x° .
(338) For the curve y=4x®-2x°,find al point at which the tangent passes through origin.
Sin X+ COSX

339) Evauate: |——————=dx.
39 j«/sinx.cosx 5
o X+l
(340) Evaluate: |[e ( (X+1)2de.
(341) Form the differential equation of the family of circles having radii 3.
(342) Solve the following differentia equation

L P 18y + XY ;ﬂ:o .
X

343) If the sum of two unit vectors is a unit vector , show that the magnitude of their
differenceis v/3 .

344) Find whether the lines F=(f—i—l€)+/1(2f+ j) and F:(Zr—j)+y(iA+ i—|2) intersect or
not. If  intersecting, find their point of intersection.
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345) Three balls are drawn one by one without replacement from a bag containing 5 white
and 4 green balls .find the probability distribution of number of green balls drawn.
a+ha+b<6

346) Define a binary operation * one the set {0,1,2,3,4,5} asa* b= { .Show
at+b—ga+b>€

that zero is the identity for this operation and each element a of the set is invertible
with 6 — abeing the inverse of a.
(347) Evaluate:tan {1% [ 2a J L ,1(1_,32
2

1+a?) 2

348) Provethat a{ ! Cogla}ta{%_}mg@}:@

2 b] a
2ax+b,x< 2
(349) Find thevauesof aand bif f(x) = {19,x=2 is continuous at X = 2.
3a—2bx,x> 2

Xx-1 3-y z+1
- 4
through the point ( 3, 0,- 4) . Also find the distance between two lines.

@51 Find the shortest distance between the lines whose vector equations are
F=(+2]+3K)+A(2 +3j +4K) & I = (2 + 4] +5K) + u(4i + 6j +8k) . Also find the angle
between two lines .

(352) For any two vectors a& b , show that (1+|a|2I1+ \6\2) —(-abf+ [a+b+ (axb) ’

3s50) Find the vector equation of the line paralld to the line and passing

353) If sin(si n?t é+ cos ™ x) =1, then find the value of x.

X - i : ° . 2_2 and 3x-2y+z+5=0; 2x+3y+4z- 4=0 are
coplanar . Also write the equation of plane in which they lie.

(355) The two equal sides of an isosceles triangle with fixed base b are decreasing at the

rate of 3 cm/ sec . How fast is the area decreasing when the two equal sides are equal

354) Prove that the lines

to the base?
- az azez - - . -> - - - -
@3s6)Provethat |axb| =|al [b| —(a.b)? and hencefind a.b,,if |axb|=16,|a =
@57 If y=cot™(Jcosx) - tan *(~/cos x) Provethat g y - tan 2%.
358) Provethat:[axb bx¢ ¢xa]=[a b ¢?
- N L N N N Nl
(359) For any vector a provethat jaxi| +|ax j| +|axkl =2a
360) Evaluate j —dx.
1+ X )
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361) Prove that y?=a(b?-x?) is a solution of differential

equation 3L+ (dLj g
X

ax ax
362) By examining the chest X-ray, the probability that T.B. is detected when a person is
actually suffering is 0.99.The probability that the doctor diagnoses is incorrectly that
a person has T.B. on the basis of x-ray is 0.001.In a certain city , 1in 1000 persons
suffersfrom TB. A person is selected at random and is diagnosed to have T.B. What is
the chance that he actually has T.B.?
@63) Find the vector equation of the following plane in scalar product form

F = (i )+ Al + ] +K) +uli—2]+3K) .
364) Show that the relation R inthe set A =( x;xeZ,0<x<12 ) given by R={(a,b):|a—b|is
divisbleby 4 } isan equivaence relation. Find the set of all elements related to 1.

365) Solvefor X : 2tan(sinx) = tan*(2secx),0 <x<%.

X+Yy
1-xy
367) If none of a,b and cis zero, using properties of determinants.
~bc  b*+bc c*+bc
368) Provethat:[a’+ac -ac c®+ac/=(bc+ca+ab).
a’+ab b*’+ab -ab

369) If V1-x? +\/1— y* = a(x-y), prove that % 1/1 i

@70) If y=(x++/x*+1)™, then show that (x2+1)%+x%—m2y:0.

@71 Find all the points of discontinuity of the function f (x) = (x*)on [1 , 2)where
[ ]denotes the greatest integer function.

2
(366) Show that : tan%{sin‘liz+ cos* - yz} =

Tox oy X <Ly>0xy<1.

2
@372) Differentiate sin™*(2xv1-x*) W.r.t. cosl[i_ );2 j
+

1
dx
cos(x —a) cos(x—b)
(374) Evaluate : [ x(logx)*.dx.

373) Evaluate j

375) Evaluate j 3X 1dx.
xdx
376) Using properties of define integrals, evaluate: .
(376) Using prop eg b ey
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377) The dot products of a vector with the vectors i —3k,i —2k and i + j+ 4k are 0,5,and 8
respectively. Find the vector.

378) Find the equation of plane passing through the point (1,2,1) and perpendicular to the
line joining the points (1,4,2) and (2,3,5). Also, find the perpendicular distance of the
plane from the origin.

379) Find the equation of the perpendicular drawn from the point P(2, 4, -1) to the

X+5 y+3 z-6

4 -9

380) A company sells two different products A and B. The two products are produced in a
common production process which has a total capacity of 500 man hours. It takes 5
hours to produce a unit of A and 3 hours to produce a unit of B. The demand in the
market shows that the maximum number of units of A that can be sold is 70 and
that of B is 125.Profit on each unit of A is Rs.20 and on B is Rs. 15.How many
units of A and B should be produced to maximize the profit. From an L.P.P. and solve
it graphically.

line.

@81) If aunit vector & makes angl es% and % with x —axis and y — axis respectively and an

acute angle ¢ with z-axis, then find ¢ and the (scalar and vector) components of &
along the axes.

@2)If a,b&c are three vectors such that axb=¢,bxc=acxa=b, prove that a,b,c are
right handed system of orthogonal unit vector .
383 A line passes through the point (-1,3,7) and is perpendicular to the lines
F=(2 -3])+ A2 —3] +k)and 7 =@ — ] +K) + x(7] - 5k). Obtain its equation .
at & g
b ¢ b d ‘
385) If axb=cxd andaxc=bxd,showthat a—-d isparalleltob-¢ wherea=d&b=¢c.

384)If ab,c,d areany four vectors, show that (a x b) (¢ x d) =

386 Solveforx: sn(l-x)-2sn™ x:%.

1 dy x-1
387) If y=I — |, provethat = = )
s Ay og(\/;+\/;j P dx  2x(x+1)
-1 2 5
388) Find theinverse of thematrix | 2 -3 1| using element y transformation.
-1 1 1

(389) Suppose the reliability of HIV test is specified as follows. Of people having HIV,
90% of the test detects the disease but 10% go undetected. Of people not having HIV,
99% of thetest is judged HIV —ve but 1% are diagnosed as showing HIV + ve. From a
large population of which only 0.1% has HIV, one person is selected at random, given
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the HIV test, and the pathologist reports as HIV +ve. What is the probability that the
person actually has HIV?
390) Find the area of the region in the first quadrant enclosed by the line y = x and the
circlex®+y?= 32 above x axis ..

d?y 1(dy i y
X = O
@391 If y=x* then prove that 7 y( |Xj R

(392) Suppose a girl throws adie. If shegetsa5 or 6, she tosses a coin three times and
note the number of heads . If shegetsal, 2, 3 or 4, she tosses a coin once and notes
whether a heads or tail is obtained . If she obtained exactly one head ;what is the

probability that shethrew 1, 2, 3 or 4 with thedie.
X—4

+a x{4
(393) If £ (0 = ‘X;j‘b X:4Determinethevalues of aand b so that f(x) is continuous at
X—4
—+b x4
=4
x=4 .
@oslet A=27+k B=i+]+k&C=4 —3]+7k. Determine a vector Rsatisfying RxB=CxB
and RA=0.

@osLet A={-1,0,1,2},B={-4,-2,0,2} andf,g: A B befunctionsdefined by f(x) =x*-

X, Xe Aandg(x) =2 -1, X € A aref and g equal. Justify your answer.

1
X__
2

a b-c c¢+b
a+c b c—a
a-b b+a C

(396) Pr ove that =(a+b+c)(a®+b*+c?).

1
e -1

(397)Show that the function f(x)={"1 It x#01lis discontinuousat x = 0 .
eXOJrl if x=0
3o9)lf a= T+T+H, c= T-E are given vectors, find a vector b satisfying the equation
axb=c and a s b=3.
(@og)Let a =27 +Kk,b= i +] +k ¢

- >

satisfies rxb=cxb and rea=0.
(400)Solve the differential equation ;ﬂ -3y cotx = sin2x;y=2whenx= % .
X

i+k and c=4i -3T+3E be three vectors, find a vector r which
.

4o1)Find the equation of tangent to the curve y=+/3x-2 which is parald to the line 4x — 2y
+5=0.
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b+c c+a a+
@o2) If a, b,cisrea numbersand|c+a a+b b+d=0.Show that either a+ b+c=0ora=b=

a+b b+c c+

C.
@o3) Find the shortest distance between the lines whose vector equations are

F=(+2]+3K)+A(2 +3j +4K) & I = (2 + 4] +5K) + u(4i + 6j +8k) . Also find the angle
between two lines .

404) A plane meets the coordinate axisin A , B, C such that the centroid of triangle ABC

isthe point (p, g, r) . Prove that the equation of planeis -+ Y+ Z - 3.

P q r

2
o X4 fing Y

405) Ify=(logx)™ + .
(409 y=(log x? -1 dx

2 2 2
(406) Prove that the angle between any two diagonal of cuboidsis cos‘l(a th e j

a’+b*+c?

X+2 y+1 z-3
22

(408) Dot product of a vector with vectors 3i—5k, 21+ 7], andi +] + k are respectively
-1,6and5. Find the vector .

409) For any vector &, provethat i x (axi)+ ] x(ax ])+kx(dxK) =23 .
11 1%=S€C1\/5g+COSEC1\/]7-

—+ tan
3
(412) Obtain the differential equation of the family of Hyperbola of the family of
Hyperbola having foci on y-axis and centre at the origin.

o7y  Find the point on theline at adistance 32 fromthe point (1,2,3) .

(410) Show that : 2 tan

(412) Solvethe following differential equation (1- XZ)% —xy = x2, given y=2 when x=0.
413) A, B and C play agame and chances of their winning it in an attempt are %% and %

respectively. A has the first chance, followed by B and then C. The cycleis repeated

till one of them winsthe game. Find their respective chances of winning the game.
0

(414) Evaluate j f (X)dx, wheref (x) =[x+ [x+ 2|+ |[x+5 .
s

415) If a line makes an angle «, 3,y and 5 with the four diagonals of a cube prove that
cos’ o + cos® B + cos® y + cos® & :g :

416) A right circular cone is circumscribed about a right circular, cylinder of radius ‘r’ and
altitude ‘h’. show that the volume of the cone is least, when
(i)  theadtitude of the coneisequal to 3 times the altitude of the cylinder.
(i)  Theradiusof the coneis equal to 3/2 times the radius of the cylinder.
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417y  The sum of the surface areas of arectangular parallel opiped with sides x, 2x and g

and a sphere given to be constant. Prove that the sum of their volume is minimum, if x
Is equal to three times the radius of the sphere. Find the minimum value of the sum of
the volumes.

4180 Make arough sketch of the region, given below and find its areausing
integration. {(x y):0<y<x*+30<y<2x+30<x< 3} (Ans.

yV1-x* = X +Lonixe2
2 2

(419) Show that the lines Xglz V;ZZ 223& X;“: V2‘1: , intersect. Find their point of

intersection .Also find the equation of plane contain them . (Ans. 5—??)

(4200 Find the foot and length of perpendicular from the point (2, 3, 4 ) to the line
4-x_y_1-2z Alsofindimage of thepoint (2,3,4).

2 6 3

(421) Find the shortest distance between the linesx+4=y—-4-= 2‘11& X;3= y;8= ng.AI

SO

find the equations of thisline.
(422) Let* be abinary operation on QxQ. If (ab) * (cd)=(ac,b+ad) ; (ab) ,(c,d)
e QxQ.Provethat (i) * is closed to binary operation onQxQ (ii) * is commutative on
QxQ (i) * is associative onQxQ (iii) Find the identity element with respect to
operation * on QxQif any. Also find the invertible element on QxQ.
@23) Find the equations of the line which intersects the lines
x—lz y—2: z—3& x+2: y—3: z+1
2 3 4 1 2 4
424)  Prove( by vector method) that the parallelograms on the same base and between the
same parallel areequal in area.
(425) Find the value of 1 so that the four points with position vectors
—j+k2 - ]-ki+4+k and 3]+3k are coplanar .Also write the equation of plane
for thisvalueof 1 .
(426) Evaluate : | tn 0 + tan v
1+ tan ° 4@
427) Prove that the curves y* = 4x and x* = 4y divide the area of the square bounded by x
=0,x=4,y =4,y =0into three equa parts.

712 COS X

(28 Evaluate: I 1+ COSX + Sin X o
0

(429) Find the area of the smaller region bounded by the elipse 9x2+25v2 =225 and the line
3x + 5y =15.

and passes through the point (1,1, 1) .
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430) Find the area bounded by the curvey = (x-1)(x - 2) (x-3) lying between the ordinates
x=0andx =3.

2

d-x .
uay Solve the differential equation: 7 =¥ sin’y |

432) Let NxN be the set of ordered pairs of natural numbers. Also let R be the relation in
NxN , defined by (a,b)R(c,d) < ad =bc .Show that R isan equivalence relation .

433) Find a unit vector perpendicular to each of the vectors a+b& a—b where a=3i + 2]

+2kand b=i+2j-2k.

434) Using integration find the area of the region bounded by the parabola
x>+ y? =16 xaxisandtheliney =x inthefirst quadrant . .(Ans. 2z sq unit

(435) Let * be the binary operation such that Q x Q = Q defined by a* b=a+ b - ab;
abeQ - {1}. Show that * is (i) associative, (ii)) commutative.(Ans. (i) * is associative.
(ii) * is commutative.)

n—+l,nis odd

(436) Show that f:N — N defined by f(x) = 2 IS many one on to function .
gn is even

437y Show that f :{-11 - R, given by f(x) zx—xz,x;t -2 isone - one. Find the inverse of
+

the function f :{-11 — R.(AnS. fl(x):lz—xx)

(438) Let a pair of dice be thrown and the random variable X be the sum of the numbers
that appear on the two dice . Find the mean or expectation of X .
(439) The sum and the product of the mean and variance of a binomial distribution are 24
and 128 respectively. Find the distribution.
440) Using integration, find the area of the region in the first quadrant enclosed by x-axis,

theline x=+/3y andthecircle x? + y> =4 .

2 2
+ +

2 N 2
- Z‘a .

442) A firm manufactures two types of product A and B and sells them at a profit of Rs 5
per unit of type A and Rs. 3 per unit of type B. Each product is processed on two
machines M ; & M , .One out of type A requires one minute of processingtimeon M ,
and two minutes of processing time on M ,, whereas one minute of type B requires
one minute of processing time on M , and one minuteon M ,. Machine M, & M , are
respectively available for at most 5 hour and 6 hours in aday . Find out how many

units of each type of product should the firm produce a day in order to maximize the
profit. Solve the graphically.

—

a1) For any vector a prove that [ax ax | +|axk
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443) Using integration, find the area of the two parabolas 4y* = 9x & 3x* =16y .Also find
thew angle between two curves.

444) In a hurdle race , a player has to cross 10 hurdles . The probability that he will clear
each hurdle is 5/ 6 .What is the probability that he will knock down fewer than 2

hurdles ?
3a —a+b -—a+c
(445) Provethat |[a—b 3b c-b |=3(a+b+c)(ab+bc+ca) .
a-c b-c 3c

(446) Let X bethe random variable which assumes values 0,1,2,3 such that 3P(X=0)=
2P(X=1) = P(X=2) = 4P(X=3). Find the probability distribution of X .
(447) Solvefor x : sin[2cos™{cot(2tan™* x)}]=0.

(aa8) If Cos’l§+ cos’lg — ¢, Then provethat 9x2 —12xycosd +4y? = 365in? 4.

(449) Using properties of determinants, prove that the following:
a a+b a+2b

a+2b a a+b|=9b*(a+hb)
a+b a+2b a

(4500 Therearethreeurns A ,B and C. Urn A contains 4 white balls and 5 blue balls. Urn B
contains 4 white balls and 3 blue balls. Urn C contains 2 white balls and 4 blue balls .
One ball is drawn from each of these urns. What is the probability that out of these
three balls drawn , two are white balls and one is a blue ball?

2
451) If y=sin(msinx), prove that (1—x2)%—x;—"i+ m?y = 0.
X

(452) From the differential equation of the family of curvesy = Ae3X + Be9X, where A and
B are arbitrary constant .

453) A problem of mathematics is given to three students, whose chances of solving it are

%,%,%What is the probability that (i) the problem is solved (i) only two of them

solved the problem.
(4s4) Solve the differential equation x% ~ y(logy—logx+1) .

455) Let X denote the number of colleges where you will apply after your results and P (
X=r) denotes your probability of getting admission inr number of colleges. It isgiven

kr r=01
that P(X=r)={ 2kr r=2 :+ (a) Find the value of k (b) What is the probability that
k(5-r) r=34

you will get admission in exactly two colleges ? (¢) Find the mean and variance of the
probability distribution .
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456) Using elementary row transformation, find the inverse of E - ﬂ :

@57 An aeroplane can carry a maximum of 200 passengers. A profit of Rs 400 is made on
each first class ticket and a profit of Rs 300 is made on each second class ticket. The
airline reserves at least 20 seats for first class. However, at least four times as many
passenger prefer to travel by second class than by first class. Determine how many
tickets of each type must be sold to maximize profit for the airline. Form an LPP and
solve it graphicaly.

458) Find the condition that the linesx =ay+b,z=cy+dandx=a’'y+b,z=c’y+d’
may be perpendicular to each other .

459 Let A={1234B={35,7,9}C={7,23,47,79} and f:A—>B, g:B—>C
be defined as f(x) = 2x + 1 and g(x) =»¢—2 . Express (gof )" & f ‘og *as the set of
orderd pair and verify that (gof )" = f *og ™

460) A bag contain 4 white and 6 red balls . Four balls are drawn at random from the bag .
Find the probability distribution of the number of white bals .Also find mean and
variance..

2
(461) If cos 1L+ coS blz a prove'[hat —_— - Zaxby (COSCZ) g—— sin? o .

(462) Let A {2, 3, 4, 5 6, 7, 8, 9 } .Let R be the relation on A defined by
{(x,y):xye A& xdivides y)}. Find (i) R (ii)Domain of R (iii) Range of R (iv) R™ state

whether or not R™, is (a) Reflexive (b) symmetric (c) transitive
4e3) If * be the binary operation on the set Q of rationa numbers defined by a* b =

% .For binary operation examine the commutative and associative property. Also find

identity element and inverse .
@ssy If f and g be two functions defined by f (x) = gﬂjﬂﬁgj and g(x) =

x+4 (x - ij resOpectively. Show that fog = gof .
5x-3 5

4es) If a,b,c arethe position vectors of the vertices A,B,C of a AABC respectively. Find an

expansion for the area of AABC and hence deduce the condition for the points A,B,C to
be collinear .

1
(466) Examine the continuity of the function f defined by f(x) = | *S" 1 ** % ax =0.
0,x=0

467) Solve the differentia equation : g—;’z‘ -1+sny giventhat dx/dy =0andy = 0 when x
=0.

TMC//D/79/89 28 P.T.O.
Ph. :2337615; 4010685®, 2630601(0) Mobile : 9425109601(P);9300618521;9425110860(0);9301994837;9993461523;9425772164

. . N T thi \ hase th
SOLID CONVERTER PDF ) b s uhee v




TARGET MATHEMATICS AGYAT GUPTA
469) If x=a(@+sng) andy=a (1- cos ¢,) find ixzz' at ’;_
469) A football match may be either won , drawn or lost by the host country’s team . So
there are three
ways of forecasting the result of any match , one correct and two incorrect . Find the
probability forecasting at |east three correct result for four matches .
470) Show that the height of a cylinder , which is open at the top having a given surface
and greatest volume, is equal to the radius of its base.
(471) Obtain the Binomia distribution if the sum and product of mean and variance
Binomial distributionis24 and 128 .
472) A card from a pack of cardsislost . From the remaining cards of the pack , two cards
drawn and are found to be both spades. Find the probability of the lost card being a

spade.

X+2 ,x<1
473) Find all the points of discontinuity of the function f defined by f (x) = {x 2,1< x< 2}.
0, xX>2

474) Prove that area of quadrilatera ABCD ABCD =%ATC>< BD where AC & BD are the

diagonals of quadrilatera ABCD .Also find the area of paralelogram whose two
diagonalsare a+j-2k & i-3j+4k.
475)  Find the volume of the largest cylinder that can be inscribed in a sphere of radiusr cm.

2
(476) Evaluate [ (x* +3x)dx aslimit of sum.
0

d2x .
wr) Solve the differential equation: -7 =¥ sin’y
478) Show that thelines 7= (i + ] - k) + A(3 - ]) and 7 = (4 —Kk) + (2 +3k) intersect . Find
their point of intersection .
479) It isgiven that for the function f given by f(x)=x® +bx? + ax, xe[1,3] Rolle’s theorem

holds with c=2+i.Find the values of aand b.

V3

o) If ___a-» hasaturning point P( 2,-1) find the values of aand b and show that y
(x - 1)(x - 4)

Ismaximum at P.
@481) Solvethedifferential equation : (3xy + y?)dx + (x* + xy)dy = 0.
482) Using integration, find the area bounded by the parabola y* =4x and theline4x —y
=8.
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@s3) Prove that y?=a(b?-x?) is a solution of differential

d?y dy)z dy
= -y—=2-=0
ydszr[dx s

@84 If x¥ +y*=loga, find %
X

equation y

kcosx .
if x#

f(x)_{ﬂ.’—2x .
(485) If ? oo

SIENSIE

7
) X=—
find thevaueof ¥ if 7 iscontinuousat 2 .

log(1+ ax) — log(1— bx),

Jf x#0
(486)If the function f (x) defined by f(x) = : ,if x=0 . IS continuous
ax=0,findk.
lim

487y  Show that x-4 does not exist.
X—2 2

488) In afactory, machines A, B and C produces 25 % and 35% and 40% respectively. Of
the total of their output 5%, 4% and 2% are defective. A bolt is drawn at random from
the product (i)What is the probability that the bolt drawn is defective? (ii) if the bolt is
found to be defective find the probability that this item is produced by the machine B

(489) Two dice are thrown simultaneously . Let X denote the number of sixes find the
probability distribution of X . Also find the mean and variance of X , using the
probability distribution table .

490) Show that the differential equation 2ye*Ydx+(y-2xe*?)dy=0 is homogeneous and
find its particular solution given that x =0wheny = 1.

(491) Find the particular solution of the differentia equation

;i+ ycot x=2x+ x2cot x,x#0 giventhaty:O,whenng
X

4920 Form the differential equation representing the family of ellipse having foci on x-axis
and centre at origin.

493) Find al the local maximum values and loca minimum values of the function

f(x):sin2x—x,—£<x<£.
2 2

(494) Show that theline 7 =4 — 7k + A(4i — 2] + 3k) isparallel to the plane 7.(51 + 4] — 4k) =7.
Also find the distance from point to plane .

=Ix-2,1<x<2

2 ,x<1
(495) Find &l the points of discontinuity of the function f defined by [ . X< }
0, X>2
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(a9) If x’ =~y provethat & - _109%
dx (1+logx)

Mezxdx_

1- cos4x

498) Find a vector whose magnitude is 3 units and which is perpendicular to the vectors a
and b where =3+ j -4k and b=61 +5] — 2k.

499) A, B, C shoot to hit atarget. If A hitsthe target 4 timesin 7 trails, B hitsit 3 timesin
5 triasand C hitsit 2 timesin 3 trials, what is the probability that the target is hit by
at least 2 persons ?

500 Evaluate : j?&emdx .
+ COS X

(497) Evaluate J'

d?y
dx?

o1 If x =asinptandy = b cos pt, find the value of at t=0.

(502) Provethat the function f:R-{3}—> R-{ljgivenby f(x) :% is bijection.

f.oa ] x a
(503) Show that [sin™ \|———dx =" (7 -2)
5 a+Xx 2

(504) Find the equation of tangent and normal to the curve: x =acost+atsint;y=asint
-at cost, a any point 't' . Also prove that the normal to the curve is at a constant
distance from the origin.

s05) Find the equation of the plane containing the lines, r=i+j+A(f+2]-k) and

r =i+ ]+ u(i+]-2k. Find the distance of this plane from origin and also from the
point (1,1,1)
(506) Show that the functionsf(x) =|x+2 is a continuous at every xeR but fails to be
differentiable at x = -2.

(s07) Solve the differentia equation : :—;’2‘ -1+sny giventhat dx /dy =0andy = 0 when x
=0.

s08) Obtain the differential equation by eliminating a and b from the equation
y=-e*(acos x+bsn x).

i dy . V1t x% +4/1-x?2
09 Find =% if - tan 0<Ix <1-
dx o [\/l+ x? —\/1—x2] s

(510) The function f(x) is defined as follows: ¢ ()

x> +ax+b ,0<x(2 _ _
_)] 3x+2 2<x<a4- |fiscontinuous

2ax + 5b, ,4(x<8
on [0,8], find thevaluesof aand b .
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511) A letter is known to have come either from TATANAGAR or CALCUTTA. On the
envelope, only the two consecutive letters TA are visible. What is the probability that
the letter has come from (i) CALCUTTA (ii) TATANAGAR?

(512) Eva uate:j X i -

aZcos 2x+b?sn 2x

(513) Evaluate j ; dx.

x* +3x2 +16

0

(514) Using limits of sum find theintegral of [(2x* +5}ix

(515) A bag contains 50 tickets numbered 1, 2, 3, ..... 50 of which five are drawn at
random and arranged in ascending order of magnitude (x,(x,(x;(x,(x;). Find the

probability that x, = 30.

(516) Prove that :tan‘1}+tan‘1i+tan‘l1+tan‘1}=£.
5 7 3 8 4
2 2
517) Provethat : tan ! Vit x® +A1-x AN U
1+ x? - /1= x? 4 2

(518) Evaluate: j {Iog(IOg X) + 1 1 )z}dx
0g X

(519) Solvefor x : tanl(x—_;)+tan (X”j ZN<1.

X— X+ 2

-1
(520) If y= xsin_ X+Iog\/1 x*, then prove that == dy__sn X

,1—X dX (1_ X2)3/2 '

(521) 1f 41— x® + {f1- y© = a(x3 - ys), provethat & _ »* [1- y°
o

(522) If siny=xsin(a+ y),provethat & _sn “(a+y),
dx sn a
523) A line passes through the point (-1,3,7) and is perpendicular to the lines
F=(2 -3])+A(2 —3] +k)and 7 =( — ] +K) + x(7] — 5k). Obtain its equation .
(524) Find the equation of the plane through the intersection of planes x + 3y — 6 = 0 and
3x —y -4z =0, whose perpendicular distance fromtheoriginequal to 1.

(525) Solve thedifferential equation 2xy + y* — 2x® % =0;y(1) = 2.
26) If A,B and C are three points with position vectors &,b and ¢ respectively, show that
‘éx6+6x6+§xﬂ

-2

the length of perpendicular from C on AB is
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(527) Let NxN be the set of ordered pairs of natura numbers . Also let R be the relation
in NxN , defined by (a,b)R(c,d) < a+d =b+c .Show that R is an equivalence relation

(528) Let X be non empty set . P(X) beits power set . let * be an binary operation defined
on elements of P(X) by , A*B= AU BVYA,Be P(X) then (i) Prove that * is a binary
operation in P(X). (ii) Is * commutative ? (iii)ls associative (iv) Find the identity
element of in P(X) w.r.t. * . (v) Find al the invertible of P( x ) . (vi) If ®is another
binary operation defined on P(X) asA® B = An B then verify that ® distributive over

(s29) Solve the differential equation: (1+y®)dx=(tan* y - x)dy, y(0) = 0.

530) Find the distance of the point (-23- 4) from the line
X+2 2y+3 3z+4

3 4 5

(531) The top of a ladder 6 meters long is resting against a vertica wall on a level
pavement, when the ladder begins to slide outwards. At the moment when the foot of
the ladder is 4 meters from thewall, it is diding away from the wall at the rate of 0.5 m
/ sec . How fast is the top — diding downwards at this instance? How far is the foot
from the wall when it and the top are moving at the same rate?

zl4

measured pardlel to the planedx + 12y -3z+1=0.

(s32) Evaluate: | S X+ €05 X g
5 9 +16 sn 2x
(533) Provethat:,, [1 . .« 2x 1 il-y'f x+y,
2 1+ x% 2 14 y? 1- xy
a-b-c 2a 2a
(539 Showthat | 5, p_c_a  2p |-(a+bsc)’
2¢ 2¢ c-a-b

(535) Find the distance of the point (1, -2, 3) from the plane x - y + z = 5 measured along

alineparalelto x _+ ¢ ¥ +6 7 -1
2 3 - 6

/12
4 X

(536) Evaluate: j SN Y
) sin x + cos x

(537) Evaluate: j - figsi";__cjzzﬁ ;

dg.

2,
(538) If y=cos(cosx) ;Provethat %—cotx%+y§n2x:0.
X

(539) Given that s Locos X X 2SN X prove that
2 4 8 X
1 X 1
2—2 254‘2—4 ZZ-I— ..... =COS€CZX—X—2.
(540) If x\/1+ Y+ YW1+ x=0, prove that @ _ 1 —.
dx (x +1)
TMCI//D/79/89 33 P.T.O.
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(541) Given a=3 -] and b=2 + ] — 3k, express b as b, + b,whereb, is parallel is &b, is
perpendicular to a.
(542) Using Lagrange’s mean value theorem , find a point on the curve y=+/x-2 defined

ontheinterval [ 2, 3], where the tangent is parallel to the chord joining the end points
of the curve.

) a+b+ 2c a b
(543) Provethat : c b+c+2a b =2(a+b+c)’"
c a c+a+2b
44) If a and b are unit vectors and ¢ is the angle between them , then show that
singzl‘é—ﬁ‘.
2 2
[v2 2
(545) Evaluate: j X" +1log(x 4+1)_2|09X] dx.
X
to1- x?
(546) Evaluate : j SR — Y

L Xt e x?+1

547) If y:f(i)z(;]lj and f'(x) =sinx? ,find %.
(s48) Using differential find the approximate value of /5.
(549) Find the area of the region bounded by the curvey?=4a*(x-1) and the
linesx=1& y=4a.
(550) Provethat f(x)=|x+2is continuous at every xe Rbut fail to differentiable at x = -2.
(551) Using integration, find the area of the two parabolas 4y* = 9x & 3x* =16y .Also find
thew angle between two curves.
(552) Evaluate: [ x(tan x) dx .

553) The sum of the mean and variance of a Binomials distribution is 15 and the sum of
their squaresis 117. Determine the distribution .

. , . 1 2
(554) Using the properties of determinants, show that |, . ? aa (a7 -1)
a a’ 1
(555) Solvetheinitial value problems: \/1- y?dx=(sin™ y — x)dy, y(0) = 0.

a a+b a+b+c
2a 3a+2b 4a+3b+2c
3a 6a+3b 10a+6b+ 3c

(557) Let@ be a binary operation on the set of natural numbers N given bya®b=L.C.M. of
aandb. Find (i) 5@7, 20® 16 (ii) 1s® commutative? (iii) Is® associative? (iv) Find
Identity element of @in N .

(556) Show that

:a3_
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3/2
(558) Evaluate: '[ |xsin zx|dx .

-1

(559) Evdl u&eiﬂx—ﬂ+|x— 2 +|x—ﬂ)dx.
0

(560) 1N a particular city , 24% of the families earn less then Rs 3 lac annually , 70% earn
less then Rs8 lac annually . The probability that a family owns a car is 10% if earning
are below Rs 3 lac 55% if earning is between Rs3 lac and Rs8 lac , and 90 % if earning
Is above Rs8 lac .If we know that afamily does have acar , what is the probability that
itsearning is between 3 lacand 8 lac .

s61) Let X be the random variable which assumes values 0,1,2,3 such that 3P(X=0)=
2P(X=1) = P(X=2) = 4P(X=3). Find the probability distribution of X .Also find mean
and variance..

62) If xPy%= (x+y)"**Prove that &y%.
(563) Evaluate : IM tan
1+ cos 2x

0

(s64) The scalar product of the vector i+ j+kwith a unit vector adong the sum of the
vectors 21 + 4] -5k and A + 2] + 3k isequal to one. Find the value of 4.

ies5) If A B,Care unit vectors, AeB=AeC=0 and angle between B and Cis%,then

provethat A=+2(BxC).

(566) Evaluatej ((X2 + ;))((X2 + i)) &
X" + X" +

(s67) Solve the differential equation, dv sy - xas x+sn x giventhat [

],

l\)

ceg) If a=i+]+k and sz—k,flndavectorcsuchthat dxcé=b and a¢=
2 2 dy 1-y?
569) If yv1-x +x\/1—y =1, provethat == ~.
dx 1-x
670 If - 5 1[ xﬁj+|og(1+ Xx~2 + x ] show that & _ 4~2
1-x2 1- x4/2 + x? & 1+ x'

571) Use differentials to find the approximate value of /0.037.

(572) In a competitive examination, an examinee either guesses or copies or knows the
answer to a multiple choice question with four choices. The probability that he makes a
guess is 1/3 and the probability that he copies the answer is 1/6. The probability that
the answer is correct, given that he copied it is 1/8. Find the probability that he knows
the answer to the question, given that he correctly answered it.

(573 Solve the differential equation (x* + 1)% r2xy =X + 4,
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74 Letf: {2, 3,4,5 > {3,459 andg: {3, 4,5 9} - {7, 11, 15} be functions
defined asf (2) =3, 1(3) =4, f(4) =f(5) =5and g(3) = g(4) = 7 and g(5) = g(9) = 11.
Find gof.
(575) Sho?/v that the points A, B, C and D with position vectors &,b,¢ and d respectively
such that 2z +3b-¢-4d = 0 are coplanar.
L-SN2X show that & + secz(f—xj =0.
1+sin2x dx 4
—-2a a+b a+c
577) Provethat: b+a —-2b b+c=4(b+c)(c+a)(a+b).
c+a c+b -2

rl2

(578) Prove that j log sn xd&x = —/;—Iog 2.
0
l4

(579) Evaluate: j log(1+ tan X)dx.

576) Ify =

0
(580) The probabilities of A, B, C solving aproblem are 1/3, 2/ 7 and 3/ 8 respectively . If
all the three try to solve the problem simultaneoudly, find the probability that exactly
one of them can solveit.

1-cos4x ifX(O
(581) Let (x) = X* a it =0 Determine the value of aso that f(x) is continuous at
X it
16+/x -4

x=0.

(582) Let NxN bethe set of ordered pairs of natural numbers . Also let R be therelation in
NxN , defined by (a,b)R(c,d) < a+d=b+c .Show that R isan equivalence relation .

(583) let * be an binary operation defined a*b=a+b+ ab ontheset R - {-1} , then (i)
Prove that * is a binary operation R — {-1} (ii) Is* commutative ? (iii)ls associative
(iv) Find the identity element R — {-1} w.r.t. * . and also prove that every element of R
—{-1}isinvertib|e

(584) If cos'p+cos'q+cos'r=r,then provethat p®+qg°+r?+2pgr =

(585) Find the distance of the point ( 3, 4, 5) from the plane x + y + z = 2 measured
pardlel totheline2x=y=2z.

(586) Fi nd the vector and Cartesian equation of the pl ane containing the two parallel lines

X 4 Y -3 L -2 &X -3 ¥ +2 . Also find the inclination of this
1 - 4 5 1 - 4 5

plane with the XY pl ane

dy

y+tanx
dx

(587) If y=sin(sinx), prove that o +ycos® x=0.
X
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0

aX

seg) If Y = a ' prove that

dy__ y’logy
dx x(1—ylogx.logy)’

(589) If X:2sin1\/g—1/2y—y2, prove that %: ﬂ.
X y

x x* 1+x°
(590) If x=y=zandly y?> 1+y®=0,thenprovethatxyz=-1.
z 722 1+2°

dy

(591) Solvethe differential equation, &

+ysec® x = tanxsec® x; y(0) =1 .
3
(592) Using limits of sum find the integral of j e?dx.
1
(593) Solve the differential equation:  x cos l(ydx +xdy )= ysin l(xdy — ydx ).
X X

594 Show that Ax2 + By2 = 1 is a solution of the differential equation

{5819 (2
(s95) Evaluate: T,/Z; idx.

dx
b? + c? ab ac
96 Showthat | p;  c2.a2 be |- 4a’b2c?-

ca cb a’+b?

(597) If y:AemX+Benx,§]OWtha ﬂ_(m+ n)ﬂ+ mny =0.
dx 2 dx
1+ a2 -b? 2ab -2b

(598) Show that| 220  1-a? 1 b? 2a  |=(+a?+b?)*

2b -2a 1-a?-b?
599) |f 1 show that (1+ xz)d—2y+(2x—a)ﬂ—0
(599) X = tan (a—log yj, dx? dX_ :

600) Find thevalue of 2 an (%j . (g] c2n L.

b? +c? - a?

601) Using vectors prove that in atriangle ABC, cosA = oo 2 a band c are sides

opposite to A,B and C respectively.
©02) If a=i-2]+3k&b=3 +]+2k, find a unit vector which is linear combination of
a&b andisaso perpendicular to a.
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(603) Evaluate: g—i if y:%\/x2—16—8log‘x+\/x2—16‘+C.

(604) Find the equation of the plane passing through the point2 — k and parallel to the lines

X_=u=2+1ar]dx_4=u=22'

-3 4 2
(605) Evaluate | 1= ® 1 4
C0S X + 9n X
NEAN
©606) If (x—af +(y—by=c?, for some ¢ > 0, prove tha dx is a constant
d2y

dx 2

Independent of aand b.

607 If a, b, c are all positive and distinct, show that . has a negative

¢
b ¢ a
¢ a b

value.

608) An air force planeis ascending verticaly at the rate of 100 km/ h. If the radius of the
earth isr km, how fast is the area of the earth , visible from the plane, increasing at 3
minutes after it started ascending ? Given that the visible area A at height h is given by

2 r?h

Cr+h’

(609) Evaluate: Jl{x f o

A

(610) Three dice are thrown simultaneously. If X denotes the number of sixes, find the
expectation of X.

(611) Water isrunning into aconical vessel 12 cm deep and 4 cm in radius at the rate of 0.2
cu cm/s. When the water is 6 cm deep, find at what rateis (i) The water isrising? (ii)
The water surface areaincreasing?

(612) A water tank has the shape of an inverted right circular cone with its axis vertical and
vertex lower most .Its semi vertical angle is tan™(1/2) . Water is poured into it at a

constant rate of 5 cubic meter per minute .Find the rate at which the level of the water
Isrising at the instant when the depth of the water in the tank is10 cm..

(613 Evaluate: | RS e

x4+ x?+16

(614) Determine whether or not the following pairs of lines intersect. If these intersect, find
the point of intersection, otherwise obtain the shortest distance between
them: 7 =+ - K+ (8- ])

F=ai - K+ 2 + 3K)
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(615) State when the liner =a+ab is a parallel to the plane r.n-d. Show that the line

—> A AN A

r=(+)+@+j4k)is parald to the planer.(2i+k=5.Also find the distance between the

line and the plane.
(616) Find the planes bisecting the angles between the planesx + 2y + 22=9,4x -3y +
12z + 13 = 0 and points out which plane bisects the acute angle.

617) In a regular hexagon ABCDEF , if AB = a& BC = b then express CD, DE, EF

FA, AC, AD, AE& CE intermof aandb .
(618) Solve the differential equation (1- xz)%— xy=x*,giveny=2whenx=0.

6199 Find the shortest distance between the following lines, XIB = y_25 = 217 and
Xx+1 y+1 z+1
7 -6 1
(620) Solve the differential equation : « g_i y(log y - log x +1).
T dx
621) Evaluate: X
©2y '([1+coszx
(622) Find the equation of the plane paralld to line ;‘_z y ‘37 . ; and containing the
lines X+31: y;?’: 212 in vector and Cartesian form ,also find distance of plane from
origin .
623) If f(X) IS a continuous function defined on

0.2a) then [ 1 et of PO F(2a= =10
o 0 B 0 0 JAf f(2a—x)=—1(X)

rl2
(624) Evaluate: j

0

625 If sin*x+sin?y+sin™ z=7, provethat /1% +yJ1—yz +2/1-7 =2Xy..

sn X+ X
1+ cos X

dx .

kcosx . T

1if x

f{x)_{ﬂz2x -
(626) If ? oo

627) If x=a(8-sin), y=a(l+cosd), find e at & 2

628) Two bags A and B contain 4 white 3 black balls and 2 white and 2 black bals
respectively . From bag A two balls are transferred to bag B . Find the probability of
drawing ( @) 2 white balls from bag B ? (b ) 2 black balls from bag B ? (c) 1 white
and 1 black ballsfrom bag B .
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629) Find the equations of tangent lines to the curve y=4x®-3x+5 which are
perpendicular to theline 9y+x+3=0.

(630) A candidate has to reach the examination centre in time. Probability of him going by
bus or scooter or by other means of transport are 3/ 10, 1/ 10, 3/ 5 respectively . The
probability that he will be late is %2 and 1/3 respectively , if he travel by bus or scooter
but he reaches in time if he uses any other mode of transport . He reached late at the
center. Find the probability that he traveled by bus.

(631) Show that the function f(x)=|x+2 is a continuous at every xeR but fails to be

differentiable at x = -2.

(632) The probability that an event happens in one tria of an experiment is. 3 . Three
independent trials of the experiment are performed . Find the probability that the event
happens at |east once.

633) Evaluate : j%.

634 Show that the points A,B,C with position vectors 2/ -j+k,i-3j-5k and
3 —4] -4k respectively, are the vertices of a right triangle. Also find the remaining
angles of the triangle.

(635) A window has the shape of a rectangle surmounted by an equilateral triangle If the
perimeter of the window is 12m, find the dimensions of the rectangle that will produce
the largest area of the window.

636) Find the equation of the plane passing through the intersection of the planes,
2x+3y-z+1=0;x+Yy-2z+3=0 and perpendicular the plane 3x — y -2z — 4 =0.Also
find the inclination of this plane with the xy plane.

(637) Water is dripping out from a conical funnel of semi vertical angle /4 at the uniform rate
of 2 sg.cm /sec in its surface area through a tiny hole at the vertices in the bottom.
When the dlant height of the water is4 cm, find the rate of decrease of the slant height

of the water .
(638) Evauate: I#O:sim(
PART - C
(639) Show that the matrix , A{lz _01 _2 satisfies the equation, A* — A —-3A-1, =0.Hence,
3 41

find A™.
(640) A manufacturer makes two type of toys A and B. Three machines are needed for this

purpose and the time (in minutes) required for each toy on the machine is given below.
Types of Machines
Toys | 11 111
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A

12

18

6

B

6

0

9

Each machine is available for a maximum of 6 hours per day. If the profit on each toy of

type A is Rs. 7.50 and that on each toy of type B is Rs. 5, find how many of each type

should be manufactured in a day to get maximum profit .

(641) Show that aright circular cylinder, which is open at the top and has a given surface
area, will have the greatest volumeif its height is equal to the radius of its base.

2 1 3
(642) If A{ 4 -1 oj , find A™ and hence solve the following system of equation :
-7 2 1

2X+y+3z =3;4x-y =3 ; -Ix+2y+z =0 .
(643) Colored balls are distributed in four boxes as shown in the following table:

Color
Box Black | White | Red Blue
I 3 4 5 6
1 2 2 2 2
[l 1 2 3 1
Vv 4 3 1 5

A box is selected at random and then aball is randomly drawn from the selected box. The
color of the ball is black. Find the probability that ball drawn isfrom box I11.

(644) If the length of three sides of atrapezium, other than the base are equal to 10cm each,
then find the area of trapezium when it is maximum.

(645) JA tank with rectangular base and rectangular sides, open at the top is to be
constructed so that its depth is 2m and volume is 8m2. If building of tank cost Rs. 70
per square meters for the base and Rs. 45 per square meters for sides. What is the cost
of least expensive tank?

(646) Find the area of the region :{(x, y): y? > 6x,x* + y* <16} .

(647) Using e ementary transformation, find the inverse of the matrix :

1 -1 2

0 2 -3| -

3 -2 4

(648) Draw the rough sketch of the region enclosed between the circles x* +y? =4 and
(x-2)* +y? =1. Using integration, find the area of the enclosed region.

(649) Evaluate : f(x2+x+2)dx as alimit of sums .

(650) Evaluate : j:s n‘l(xxfl— X —/Xy/1— X2 )jx,o <x<1

(651) Find the coordinates of the foot of the perpendicular and the perpendicular distance
of the point (1,3,4) from the plane 2x-y+z+3=0. find also, image of the point in the
plane.
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(652) An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made
on each ist class ticket and a profit of Rs. 600 is made on each economy class ticket.
The airline reserves at least 20 seats for the executive class. however, at least 4 times
as many passengers prefer to travel by economy class, then by the executive class.
Determine how many tickets of each type must be sold, in order to maximize profit for
the airline. What is the maximum profit? Make an L.P.P. and solve it graphicaly.

653) A fair dieisrolled. If 1 turns up, aball is picked up at random from bag A, if 2 or 3
turns up, a ball is picked up at random from bag B, otherwise a ball is picked up from
bag C. Bag A contains 3 red and 2 white balls, bag B contains 3 red and 4 white balls
and bag C contains 4 red and 5 white balls. The dieisrolled, abag is picked up and a
ball is drawn from it. If the ball drawn is red, what is the probability that bag B was
picked up?

(654) An amount of Rs.5000 is put into the three investment at the rate of interest of 6 %,
7 % and 8% per annum respectively . The total annua income is Rs.358 .If the
combined income from the first two investment is Rs.70 more than the income from
thethird , find the amount of each investment by matrix method .

(655) Find the area of theregion {(x,y) : y* <8x, X’ +y* <9}.

(656) Eval uate: jb & aslimit of asum.

657)A point on the hypotenuse of right triangle is at a distance aand b from the sides of a

triangle . Show that the minimum length of the hypotenuseis [a®'* + b*/* """ .
(658) Form a differential equation of the curve xy= Ae* + Be ™ +x*, A and B are arbitrary
constants.

X2

659) Evaluate j ER— dx.

660) A factory owner purchases two types of machines, A and B for his factory. The
requirements and the limitations for the machines are as follows:

Machine | Areaoccupied Labour force Daily output(in units)
A 1000m° 12 men 60
B 1200m° 8 men 40

He has maximum area of 9000 m’ available, and 72 skilled labourers who can
operate both the machines. How many machines of each type should he buy to
maximize the daily output?

661) Find the area of the region bounded by the curvey®=4a’(x-1) and the

linesx=1& y=4a.

662) A doll manufacturing company manufactures two types of dolls, type A and type B
.Each doll of type A takes twice as long as to produce a doll of type B . The
company has enough time to manufacture a maximum of 2000 dolls per day if it

produces only type B dolls .The supply of plastic is sufficient enough to manufacture
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a total of 1500 dolls every day .The type A doll requires fancy dress of which only
550 are available daily .If the company makes a profit of Rs8 on each type of doll A
and Rs 5 each type of doll B , how many of each of types of dolls should be
manufactured everyday so as to get a maximum profit ? Also find the maximum

profit .
(663) A cottageindustry manufactures pedestal lampsand wooden shades, each requiring the use

of grinding cutting machineand a sprayer .It takes 2 hourson
agrinding/cuttingmachi nend3hoursona sprayer to manufacture a pedestal

lamp. It takeslhour on agrinding/cutting machineand 2 hourson a sprayer to

manufacture ashade.On any day , the sprayer isavailablefor at the most 20 hoursand thegrinding/cu

tting

machinefor at the most 12 hours.The profit from thesaleof lampisRs.5and that from the shadeis

Rs.3 Assuming that he manufacture can sell all thelampsand shadesthat he produces. How should he

schedulehis daily production in order to maximizehis profit .
(664) An open box with a square base is to be made out of a given quantity of card board

C3

63
665)L et the number of times a candidate applies for a job be X and P(X=x)denotes the
probability that he will be selected x times. Given that
(k+1)x Afx=0
P(X =Xx) 2kX Jfx=1or?2 where k isa+ve real number.
k(6-x), if x=3o0or4or5
(a) Find the value of k.(b) What is the probability that he will be selected exactly three
times.(c) What is the probability that he will be selected at |east once.(d) Find the mean

and variance of the probability distribution of X .

of area c?square units. Show that the maximum volume of the box is cubic units.

(666) Show that the volume of the greatest cylinder which can be inscribed in a cone of
height h and semi — vertical angle « i52i77z h®tan® « .

(667) LetA:L 0 _ta'(alz)}and | be the identity matrix of order 2. Show that

arforl 2) 0
| +A=(] —A)[C_O‘Ca _S'nﬂ.
S N COxx

(668) Show that the volume of the largest cone that can be inscribed in a sphere of radius R
is8 /27 of the volume of the sphere.

(669) Suppose every gram of wheat provides 0.1 gm of proteins and 0.25 gm of
carbohydrates and the corresponding values for rice are 0.05 gm and 0.5 gm
respectively. Wheat costs Rs 4 per kg and rice Rs 6. The minimum daily requirements
of proteins and carbohydrates for an average child are 50 gm and 200 gm respectively.
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In what quantities should wheat and rice be mixed in the daily diet to provide the
minimum daily requirements of proteins and carbohydrates, if both the items are to be
taken up in each diet

670) The section of a window consists of a rectangle surmounted by an equilateral
triangle. If the perimeter be given as 16 m, find the dimensions of the window in order
that the maximum amount of light may be admitted.

671) Evaluate: f(“z . 3x+ 5)% aslimitof asum.

1

2
672) Find the area of the region included between the parabolas y:% and the line
3X-2y+12=0.
(673) Using integration find the areabounded by thelinesx +2y =2, y—x=1and 2x +y
=7.

(674) Three bad eggs got mixed up with seven good eggs. If three eggs are drawn (without
replacement) from 10 eggs. Find the mean and variance for the number of bad eggs
drawn.

(675) Find the area of the region{(x,y): y? < 4x4x? + 4y® <9|.

(676) Show that each of therelation Rintheset A ={ xe2:0<x<12 ,given by

()R={(ab): |a—bl.isamultiple of 4}

(i)R= {(a,b):a = b} is an equivalence relation .Find the set of all eementsto 1 in each

Cases.

(677) Find the foot & image of the point (0,2,3) on the line X;?’: e Z;“ . Also find the

equation of plane contain the line and passes through (0, 2, 3) .

(678) Let X be non empty set . P(X) be its power set . let * be an binary operation defined
on elements of P(X) by , A* B=An BVYA,Be P(X) then (i) Prove that * is a binary
operation in P(X). (ii) Is * commutative ? (iii)ls associative (iv) Find the identity
element of in P(X) w.r.t. * . (v) Find al the invertible of P( x ) . (vi) If ®is another
binary operation defined on P(X) asA®B = Au B then verify that ® distributive over

(679) Prove that the image of the point (3,-2,1) intheplane3x —y + 4z = 2 lieson the
planex+y+z+4=0.

eso) If , _ i _11 13 , find A and hence solve the system of linear equations x+ 2y +z

1 1 1
=4,-x+y+z=0,x-3y+z=2.

(681) A given quantity of metal isto be cast into ahalf cylinder with a rectangular base and
semi- circular ends. Show that in order that the total surface area may be minimum ,
the ratio of the length of the cylinder to the diameter of its semi-circular ends is
. (7[ + 2).
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(682) Show that the semi- vertical angle of aright circular cone of given surface area and

maximum volume isg nl[%}

683) Find the vector and Cartesian equation of the plane containing the two lines
Pz 20+ J-3k+ A(i+2j+5k)&F=2i+ j-3k+ u(3i-2j+5k).

Also find the inclination of this plane with the XZ plane.

(684) Prove that the function f:R —[-59given by f(x)=9¢+6x—5iS invertible. Find the
inverseof f .

x-2/+2 x<2

(685) Sketch the graph f(X)Z{ X2-2 %2

}.Evaluatejf(x)dx.What does this value
0

represent on the graph?

(686) Find the area bounded by the curves y=6x-x* & y=x* - 2x.

687) A furniture firm manufactures chairs and tables, each requiring the use of three
machines A,B and C. Production of one chair requires 2 hours on machine A, 1 hour
on machine B and 1 hour on machine C. Each tables requires 1 hour each on machine
A and B and 3 hours on machine C. The Profit earned by selling one chair is Rs . 30
while by selling one table the profit is Rs 60.The total time available per week on
machine A is 70 hours, on machine B is 40 hours and on machine C is 90 hours. How
many chairs and tables should be made per week so as to maximize profit ? Formulate
the problem as L.P.P and solve it graphically.

(688)Find the area of the region {(x,y) : y* <8x, x*+y*<9}.

/2

(689) Evaluate: j sh 2xtn P(En x)d

(690) A housewife wishes to mix together two kinds of food F, & F, in such away that the

mixture contains atleast 10 units of vitamin A , 12 units of vitamin B and 8 units of
vitamin C . The vitamin contents of one kg of foods F, & F, are as below :

VitaminA VitaminB VitaminC
FoodF, 1 2 3
FoodF, |2 2 1

One kg of food F, costs Rs 6 and one kg of food F, costs Rs 10. Formulate the above

problem as a linear programming problem, and use iso — cost method to find the least cost

of the mixture which will produce the diet .

(691) Two godowns A and B have a grain capacity of 100 quintals and 50 quintals
respectively. They supply to three shops D, E and F, whose requirements are 60, 50
and 40 quintals respectively. The cost of transportation per quintal from godowns to
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Transportaton cost per quintal (in Rs.)
From A
To
D 6.00 4.00
E 3.00 2.00
the shops are given below : F 2.50 300 [How should the

supplies be transported in order that transportation cost is minimum ?

(692) Define the line of shortest distance between two skew lines .Find the magnitude and
the equation of the line of the shortest distance between the following lines :
Loy 1 andX- 2. y-l_ozro
2 -3 1 3 -5 2

693) Find the dimensions of the rectangle of perimeter 36cm which will sweep out a
volume as large as possible when revolve about one of its sides. Also find the

maximum volume.
-4 4 4 1 -1 1
-7 1 3 1 -2 -2

5 -3 -1|2 1 3
equations: X—-y+z=4,x-2y-2z=9,2x+y+ 3z =1.

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

696) If the sum of the length of the hypotenuse and a side of a right angled triangle is
given , show that the area of the triangle is maximum when the angle between them is
wl3.

(697) Show that the lines X;1= V;Z _ 223& X;“: y;1= , intersect. Find aso the point

of intersection of these lines .Also find the equation of plane contain them .

(698) let A=NxNand * be an binary = operation  defined by
(a,b)*(c,d)=(ac,bd )va,b,c,d € Non the set R, then (i) Prove that * is a binary
operationon N (ii) Is* commutative ? (iii)ls associative (iv) Find the identity element
for*on N x N if any .

699) Let A ={2, 3, 4, 5 6, 7, 8 9} .Let R be the relation on A defined by
{(x,y):xe A& xdivides y)}. Find (i) R (ii))Domain of R (iii) Range of R (iv) R™ state
whether or not R™, is (a) Reflexive (b) symmetric () transitive

(700) If a young man rides his motor cycle at 25 km per hour , he has to spend Rs 2 per
kilometre on petrol; if he rides at a faster speed of 40 km per hour, the petrol cost
increases to Rs 5 per kilometre . He has Rs 100 to spend on petrol and wishes to find
the maximum distance he can travel within one hour. Express this as a linear
programming problem and then solveit .

7o1) Find the area of the region{(x, y):0<y<x? +10< y< x+10< x< 2}.

(694) Determine the product and use it to solve the system of
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(702) The sum of the surface areas of arectangular parallelepiped with sides x , 2x and x /
3 and a sphere of radius r is given to be constant . Prove that sum of their volume is
minimum if x = 3r .Also find the minimum value of the sum of the volumes.

(703) Find the shortest distance of the point (0,c) from the parabolay = x?, where 0<c<5.

(704) Prove that the radius of the right circular cylinder of greatest curved surface area
which can beinscribed in agiven coneis half of that of the cone.

(705) A retired person has Rs. 70,000 to invest and two types of bonds are available in the
market for investment. First type of bond yields an annua income of 8% on the
amount investment and the second type of bonds yields 10% per annum. AS per norms,
he has to invest a minimum of Rs. 10,000 in the first type and not more than Rs.
30,000 in second type. How should he plan his investment so as to get maximum
return, after one year of investment?

1 2 5
7o) Find A7*if A{l -1 -1|. Hence solve the following system of linear
2 3 -1

equations: x + 2y + 5z=10,Xx— y— z=-22x+3y - z=-11.

(7o7) Prove that a conica tent of given capacity will require the least amount of canvas
when the height is /2 times the radius of the base.

(708) Using integration, compute the area of triangle with vertices(1,1);(3,-1)(5,4)

(709) The sum of the surface areas of a sphere and a cube is given. Show that when the
sum of their volumes is least, the diameter of the sphere is equal to the edge of the
cube.

(710) A variable plane is a a constant distance p from the origin and meets the axes in
points A ,B C. Through A, B, C planes are drawn paralel to the coordinate planes.
Prove that the locus of their point of intersectionis x> +y? +z?=p™.

(717) A manufacturing company makes two models A and B of a product. Each piece of
Model A requires 9 labour hours for fabricating and 1 labour hour for finishing. Each
piece of Model B requires 12 labour hours for fabricating and 3 labour hours for
finishing. For fabricating and finishing, the maximum labour hours available are 180
and 30 respectively. The company makes a profit of Rs 8000 on each piece of model A
and Rs 12000 on each piece of Model B. How many pieces of Model A and Model B
should be manufactured per week to realise a maximum profit? What is the maximum
profit per week?

(712) Find the area of the region included between the
parabolasy? = 4ax & x* = 4ay. wherea)O.

(713) Find the ratio of the areas into which curve y* = 6x divides the region bounded by
x*+y*=16.
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etan “1x

(14) Evaluate: | ] dx .

(715) Find the matrix P satisfying the matrix equation E ﬂ p{_;’ 23] - E ZJ :

(716) Find the area of the region{(x, y): x* + y? < 2ax, y? > ax, x>0, y > 0}.

(717 A window has the shape of a rectangle surmounted by an equilateral triangle. If the
perimeter of the window is 12m, find the dimensions of the rectangle that will produce
the largest area of the window.

(718) Prove that the least perimeter of an isosceles triangle in which acircle of radius r can
beinscribed is 6rv/3.

(719) Let a pair of dice be thrown and the random variable X be the sum of the numbers
that appears on the two dice. Find the mean or expectation of X.

(720) Find the distance between the point P ( 6,5,9) and the plane determined by points
A(3,-1,2) B (52,4) and C (-1,-1,6) .

(721) Find the area of the smaller region common to the circle x2 + y2 = 16 and the parabola
X2 = oy.

(722) There are three urn having the following compositions of black and white balls: urn
1 contain 7 white and 3 black balls, urn 2 contain 4 white and 6 black balls & urn 3
contain 2 white and 8 black balls. One of these urns is chosen with probabilities 0.2,
0.6 and0.2 respectively. From the chosen urn, two balls are drawn at random without
replacement. Both the balls happen to be white. Calculate the probability that the balls
drawn were fromurn I11.

(723) A dietician mixes together two kinds of food in such away that the mixture contains
at least 6 units of vitamin A, 7 unit of vitamin B, 11 units of vitamin C and 9 units of
vitamin D. The vitamin contents of 1 kg of food X and 1 kg of food Y are given below
: One kg of food X costs Rs. 5, whereas one kg of food Y costs Rs. 8. Find the least
cost of the mixture which will produce the desired diet.

Vitamin A Vitamin B Vitamin C Vitamin D
Food X 1 1 1 2
Food Y 2 1 3 1

(724) A furniture firm manufactures chairs and tables, each requiring the use of three
machines A,B and C. Production of one chair requires 2 hours on machine A, 1 hour
on machine B and 1 hour on machine C. Each tables requires 1 hour each on machine
A and B and 3 hours on machine C. The Profit earned by selling one chair is Rs . 30
while by selling one table the profit is Rs 60.The total time available per week on
machine A is 70 hours, on machine B is 40 hours and on machine C is 90 hours. How
many chairs and tables should be made per week so as to maximize profit ? Formulate
the problem as L.P.P and solve it graphically.
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(725) Draw a rough sketch of the curves y=sinx& y=cosxasxvaries from 0 to %and find

the area of the region enclosed by them and (i) x — axis (ii) Y- axis.

(726) Assume that each born child is equally likely to be aboy or agirl. If afamily has two
children, what is the conditional probability that both are girls given that(i) the
youngest isagirl, (ii) at least oneisaqgirl?

727y There arethree urns . Urn | containsl white, 2 black and 3 red balls. Urn Il contains
2 white, 1 black and 1 red ball. Urn 111 contain 4 white, 5 black and 3 red balls. One
urnis chosen at random and two balls drawn at random . They happen to be white and
red . What is the probability that they arefromurn , Il or 11 ?

(728) Showthatjsin ‘11/ X :i(;z—Z).
g a+ X 2

(729) In answering a question on a multiple choice test, a student either knows the answer
or guesses. Let 3/4 be the probability that he knows the answer and 1/4 be the
probability that he guesses. Assuming that a student who guesses at the answer will be
correct with probability 1/4 . What is the probability that the student knows the answer
given that he answered it correctly?

01 . . .
(730) If A{O 0} prove that (al +bA)" =a"l +na"'bA, wherel isthe unit matrix of order 2

and nisapositive integer .

(7a1) Find the area of the region{(x, y): x? < y <|x}.

(732) A rectangular sheet of paper for a poster is 15000 sg. cm. in area. The margins at the
top and bottom are to be 6 cm. wide and at the sides 4 cm. wide. Find the dimensions
of the sheet to maximize the printed area.

(b+c)* ab ca
(733) Using properties of determinants, show that A=| ab (a+c)® hc
ac bc (a+b)

=2abc(a+b+c).

(734) Water isrunning into a conical vessal 12 cm deep and 4 cm in radius at the rate of 0.2
cu cm/s. When the water is 6 cm deep, find at what rate is (i) The water is rising? ( ii)
The water surface areaincreasing?

(735) The sum of the perimeter of a circle and a square is k, where k is some constant
.prove that the sum of their areasis least when the side of square is double the radius of
thecircle.

(736) A helicopter isflying along the curve y=x*+2. A soldier is placed at the point (3, 2).
Find the nearest distance between the soldier and the helicopter.

737y Evaluate j , ! X
sinx(5—4cosx)
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\/_
1+\/—

(739) Using integration, find the area of the region {(x, y):|x—]j£y£\/5—x2}

(738) Evaluate j

X+3 _y- 1 z-5 and x+1: y—2: z-5
1 5 -1 2
the equation of the plane contai nthem .

(741) From a pack of 52 cards, a card is lost. From the remaining 51 cards, two cards are
drawn at random (without replacement) and are found to be both diamonds .What is
the probability that the lost card was a card of heart ?

(742) A diet for a sick person must contain at least 4000 units of vitamins, 50 units of
minerals and 1400calories. Two foods X and Y are available at a cost of Rs4 and Rs 3
per unit respectively. One unit of food X contains 200 units of vitamins, 1 unit of
minerals and 40 calories, whereas 1 unit of food Y contains 100 units of vitamins, 2
units of minerals and 40 calories. Find what combination of foods X and Y should be
used to have least cost, satisfying the requirements. Make it an LPP and solve it
graphically.

(743) A wire of length 36m 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 lengths of the two pieces,
so that the combined area of the square and the circle is minimum ?

sin 1\/_ coslx/_
x+0031\/_

(745 Find the area of the region bounded by the curvesy = x* +2,y=x,x=0& x=3.
Xx-1 3-y z+1

(740) Show that the lines are coplanar. Also find

(744) Evaluate: f

(746) Find the vector equation of the line paralléel to the line > =2 and passing
through the point ( 3, 0,- 4) . Also find the distance between two lines .

(747) Find the area of the smaller region bounded by the lli pseZ—z + Z—z =1 and the straight
line 5 + % =1.

(748) Find the aea of the region enclosed between the two circles
X +y*=1& (x-1)*+y* =1

(749) A category agency has two kitchens to prepare food at two places A and B. From
these places * Mid-day Meal “ is to be supplied to three different schools situated at P,
Q, R. The monthly requirements of the schools are respectively 40,40 and 50 food
packets. A packets contains lunch for 1000 students. Preparing capacity of kitchens A
and B are 60 and 70 packets per month respectively. The transportation cost per packet
from the kitchen to schoolsis given below :
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Transportation cost per packet (in rupees)

To From
A B
P 5 4
Q 4 2
R 3 5

How many packets from each kitchen should be transported to school so that the
cost of transportation is minimum ? Also find the minimum cost .

(750) Find the probability distribution of the number of white balls drawn in a random
draw of 3 balls without replacement from a bag contain 4 white and 6 red balls . Also
find the mean and variance of the distribution .

(751 Find  the vector equation in scalar product from of the plane
F=i—]+A0 + i+|2)+y(f—2}+3|2).

(752) Using  matrices, solve the following system of  equations
1_1+1:4;2+1_§:o;1+1+1:2x¢ 0,y#0,z20
Xy z X Yy z X 'y z

(753) A biased die is twice as likely to show an even number as an old number. The dieis
rolled three times. If occurrence of an even number is considered a success, then write
the probability distribution of number of successes. Also find the mean number of
SUCCESSES.

(754) Show that the volume of the greatest cylinder which can be inscribed in a cone of
height h and semi vertical angle «, is %m tana .

(755) Show that the normal at any point ¢ to the curve X = acosfd+afdsing and
y=asind—adcosd isat constant distance from the origin.

(7s6) A firm manufactures two types of products A and B and shells them at a profit to Rs.
5 per unit of type A and Rs.3 per unit of type B. Each product is processed on two
machines M; and M. One unit of type A requires one minute of processing time on M;
and two minutes of processing time on M,; whereas one unit of type B require one
minute of processing time on M; and one minute of M,. Machines M; and M, are
respectively available for a most 5 hours and 6 hours in a day. Find out how many
units of each type of product should firm produce a day in order to maximize the
profit. Solve the problem graphically.

757y A furniture firm manufactures chairs and tables, each requiring the use of three
machines A, B and C. Production of one chair requires 2 hours on machine A, 1 hour
on machine B and 1 hour on machine C. Each table requires 1 hour each on machine A
and B and 3 hours on machine C. The profit obtained by selling one chair in Rs. 30
while by selling one table the profit is Rs. 60. The total time available per week on
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machine A is 70 hours, on machine B is 40 hours and on machine C is 90 hours. How
many chairs and tables should be made per week so as to maximize profit? Formulate
the problem as L.P.P. and solve it graphically

(7s8) Find the area of the origin: {(x,y):0<y<x?,0<y<x+20<x<3}.
(759) Find the particular solution of the differentia equation

(xdy - ydx)y.si n(%) = (ydx+ xdy)xcos%, giventhat y=r when x=3.

(760) From a pack of 52 cards, a card is lost. From the remaining 51 cards, two cards are
drawn at random (without replacement) and are found to be both red cards .What is
the probability that the lost card was a card of red color?

(761) Find the equation of the plane passing through the points (1,1,1) and containing the
line F=(-3+]+5k)+A(3 —]+5k).Also, show that the plane contains the
liner = (- + 2] +5K) + A(l —2] —5K) .

(762) Two bag A and B contains 4 white and 3 black balls and 2 white and 2 black balls
respectively. From bag A, two balls are drawn at random and then transferred to bag B.
A ball isthen drawn from bag B and is found to be a black ball. What is the probability
that the transferred balls were 1 white and 1 black?

(763) In an examination, 10 questions of true- false type are asked. A student tosses a fair
coin ton determine his answer to each question. If the coin fals heads, he answers true
and if it fallstails, he answers false. Show that the probability that he answers at most

121

7 questions correctly is 8"

(764) A toy company manufactures two types of dolls, A & B . Market tests and available
recourses have indicated that the combined production level should not exceeds 1200
dolls per week and the demand for dolls of type B is at most half of that for doll of
type A. Further the production level of dolls of type A can exceeds three times the
production of dolls of other type by at most 600 units . |f the company makes profit of
Rs 12 and Rs. 15 per doll respectively on doll A and B ,how many each should be
produce weekly in order to maximum profit ?

(765) Using matrices, solve the  following system of equations:
x+£+ 3xz :—1;2x—i—3xz :3;3x+i—2xz =4,

y y y
(766) Draw the rough sketch of the region enclosed between the circles x* + y* =9 and

(x-3)?+y*>=1. Using integration, find the area of the enclosed region.

Ansxzo;yzo;x+y31200 ;yS%;xS3y+600;P:12x+16y

khkkkkkkkkkhkkkkhkkkkhkhkhkhkhkhkhkhkkhkhkkhkkkkkk*
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