OAMPLE

()UESTION

Time Allowed : 3 hours

(PAPER

BLUE PRINT

Maximum Marks : 80

5. No. Chapter VSA(/fams;:r::)a e 2 rsn/:rlks) 3 Snf\;:(s) 5 nl;grks) Total
1. | Relations and Functions 303) - 1(3) - 4(6)
2. Inverse Trigonometric Functions - 1(2) - - 1(2)
3. Matrices 2(2) - - - 2(2)
4. Determinants 1(1)* 1(2)* - 1(5)* 3(8)
5. Continuity and Differentiability - 1(2) 2(6)* - 3(8)
6. Application of Derivatives 1(4) 1(2) 1(3) - 3(9)
7. | Integrals 202) 102)* 13)* - 4(7)
8. | Application of Integrals - 1(2) 1(3) - 2(5)
9. Differential Equations 1(1)* 1(2) 103) - 3(6)
10. | Vector Algebra 3(3) 1(2)* - - 4(5)
11. | Three Dimensional Geometry 2(2)* 1(2) - 1(5)* 4(9)
12. | Linear Programming - - - 1(5)* 1(5)
13. | Probability 2020+ 1(4) 1(2) - - 4(8)

Total 18(24) 10(20) 7(21) 3(15) 38(80)

*Itis a choice based question.
#0ut of the two or more questions, one/two question(s) is/are choice based.




Subject Code : 041

MATHEMATICS

Time allowed : 3 hours Maximum marks : 80

General Instructions :

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B
carries 56 marks.

2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions.

3. Both Part-A and Part-B have internal choices.

Part- A:

1. It consists of two Sections-I and II.

2. Section-I comprises of 16 very short answer type questions.

3. Section-II contains 2 case study-based questions.

Part-B:
1. It consists of three Sections-1I1, IV and V.
2. Section-III comprises of 10 questions of 2 marks each.
3. Section-1V comprises of 7 questions of 3 marks each.
4.  Section-V comprises of 3 questions of 5 marks each.
5. Internal choice is provided in 3 questions of Section-I11, 2 questions of Section-1V and 3 questions of Section-V.
You have to attempt only one of the alternatives in all such questions.
PART - A
Section - I
/2

1. Evaluate: | xcosxdx

° OR

Evaluate : jcos3x sin x dx

2. Check whether the function f: N — N defined by f(x) = 4 - 3x is one-one or not.

3. Solve the differential equation Z—y =277",
X

OR

1/3
Solve the differential equation & = (Z) .
dx \x

4 Simolify  tan® secO tan® e—tan(—) —secO
S e Al tan® —secO sec —secO tan®
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10.

11

12.
13.

14.
15.

16.

Find the direction cosines of the line that makes equal angles with the three axes in space.

OR

xX=5 y+4 z-6
7 2

Find the vector equation of the symmetrical form of equation of straight line

T T
Prove that the function f(x) = 3 sin 2x - cos 2x + 4 is one-one in the interval [—g, g] .

A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement, then find the
probability of getting exactly one red ball.

OR

If P(A)= %,P(B) = % and P(ANB)= é, then find the value of P(A’ | B').
Find the angle between the vectors @ and b if d = 21—+ 2k and b = 47+ 47 - 2k .
A matrix A of order 3 x 3 has determinant 5. What is the value of | 34 |?

OR

a+x)"7  1+0?  a+x?
If f)=]1+x)>  1+x)*°  (1+x)*| = A+ Bx+ Cx® + ...., then prove that A = 0.
a+x)  1+0P  a+x)?

Find the vector in the direction of the vector i— 2}' +2k that has magnitude 9.

. If E and F are events such that 0 < P(F) < 1, then prove that P(E|F)+P(E |F)=1

Find the direction cosines of the line joining A(0, 7, 10) and B(-1, 6, 6).

If g(x) = x* - 4x - 5, then prove that g is not one-one on R.

Find the projection of the vector d = 20+ 3]A'+ 2k on the vector b =1+ 2]A'+I/é .
If a matrix has 12 elements, then it has possible orders.

2% X
Evaluate : '[22 22 2% dx

Section - 11

Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part
carries 1 mark.

17.

32

The Government declare that farmers can get ¥ 200 per quintal
for their potatoes on 1% February and after that, the price will
be dropped by X 2 per quintal per extra day. Ramu’s father has
80 quintal of potatoes in the field and he estimates that crop is
increasing at the rate of 1 quintal per day.
Based on the above information, answer the following question.
(i) If x is the number of days after 1% February, then price and

quantity of potatoes respectively can be expressed as

(a) (200 - 2x), (80 + x) quintals

(b) (200 - 2x), (80 - x) quintals

(c) % (200 + x), 80 quintals

(d) None of these
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(ii) Revenue R as a function of x can be represented as

(a) R(x)=2x?-40x - 16000 (b) R(x) = -2x* + 40x + 16000

(¢) R(x) =2x% + 40x - 16000 (d) R(x) =2x% - 40x — 15000
(iii) Find the number of days after 1 February, when Ramu’s father attain maximum revenue.

(a) 10 (b) 20 (c) 12 (d) 22
(iv) On which day should Ramu’s father harvest the potatoes to maximise his revenue?

(a) 11'%h February (b) 20™ Febraury (c) 12 February (d) 224 February
(v) Maximum revenue is equal to

(a) 16000 (b) 18000 (c) 16200 (d) 16500

18. In an annual board examination, in a particular school, 30%
of the students failed in Chemistry, 25% failed in Mathematics
and 12% failed in both Chemistry and Mathematics. A student
is selected at random.

(i) The probability that the selected student has failed in
Chemistry, if it is known that he has failed in Mathematics,
is

3 12
(a) o (b) b
1 3
— d
() . (d) >

(ii) The probability that the selected student has failed in Mathematics, if it is known that he has failed in
Chemistry, is

22 12 2 3
a) = b) — c) = d) —
(a) " (b) > (c) s (d 7 s
(iii) The probability that the selected student has passed in at least one of the two subjects, is
22 88 43 3
@ = ®) = © 1o @ o
(iv) The probability that the selected student has failed in at least one of the two subjects is
2 22 3
z b) 22 2 22
(a) s (b) . (c) 5 (d) 100

(v) The probability that the selected student has passed in Mathematics, if it is known that he has failed in
Chemistry, is

2 3 1 4

() S (b) s (©) 5 (d) 5
PART - B
Section - II1

19. Find & atx=1,y= r if sin?y + cos xy = K.
dx 4

20. Find the value of J \/— \/7
X+

OR

Evaluate : _[ > 1 > dx
1+3sin“ x+8cos” x
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21.

22.

23.

24,

25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

34

An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the other without
replacement, then find the probability that both drawn balls are black.

. . . -1 . —1 1 . 1 1 T
Find the number of solutions of the equation 2cos " x+sin" " x = ? Jifsin™t x + cos™ x = 5

log.512 log,3
Evaluate the determinant A = 83 84

log;8  log,9

OR
If x is a complex root of the equation
x| |1—-x 1 1
x|+| 1 1-x 1 |=0, then find the value of x*°°7 + x~ 2007,
1

1
X
X 1 1 1-x

2 = R

dy_x2+y2+l

Find the solution of the differential equation satistying y(1) = 1.

dx 2xy
The x-coordinate of a point on the line joining the points P(2, 2, 1) and Q(5, 1, -2) is 4. Find its z-coordinate.
Find the point on the curve y = (x — 3)? where the tangent is parallel to the chord joining (3, 0) and (4, 1).
Find the area bounded by the curve y? = x, line y = 4 and y-axis.

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

Let G=1i +2} 3k and b=3i —} +2k be two vectors. Show that the vectors (@+b) and (G—b) are
perpendicular to each other.
Section - IV

Show that the height of the closed cylinder of given surface area and maximum volume, is equal to the
diameter of base.

Solve : (xyx? + y* — y*)dx +xy dy =0
If y = ¢*sin x° + (tan x)*, then find Z—y .
* OR
. : o d%y T
If x =3 sin t - sin 3¢, y = 3 cos t — cos 3¢, then find —zat t= g
dx

Find the area bounded by the lines y = 1 - ||x| - 1| and the x- axis.
. T
x+av2sinx, 0<x< Z

T i
Let f(x)= 2xcotx+b, ZSxSE

. I
acos2x—bsinx, E <x<m

be continuous in [0, rt], then find the value of a + b.

/2 - 2
sin” x
Evaluate: | ———dx
o (I+sinxcosx)
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35.

36.

37.

38.

OR

3n/4
Find the value of _[

/4

dx .

1+sinx

Show that the relation R in the set of real numbers, defined as R = {(a, b) : a < b?} is neither reflexive, nor
symmetric, nor transitive.
Section - V

=5 1 3 1 1 2

Find the product BA of matrices A=| 7 1 —5|,B=|3 2 1| and use it in solving the
1 -1 1 2 1 3
equations: x+y+2z=1; 3x+2y+z=7 ;2x+y+3z=2.
OR
-1 -2 =2

Find the adjoint of the matrix A= | 2 1 =21 and hence show that A-(adj A) = |A|L,.

2 =2 1

Solve the following linear programming problem graphically.
Minimize Z = x - 7y + 227
subject to constraints :
x+y<9
x<7
y<6
x+y25
xy20
OR

Solved the following linear programming problem graphically.
Maximize Z = 11x + 9y

subject to constraints :

180x + 120y < 1500

x+y<10
xy20
If the lines x—31 =2 ;kz = Z;3 and xlzl =7 Iz 273 are perpendicular, then find the value of k and
hence find the equation of plane containing these lines.
OR

Find the equation of the plane that contains the point (1, -1, 2) and is perpendicular to both the planes
2x + 3y - 2z =5and x + 2y - 3z = 8. Hence find the distance of point P(-2, 5, 5) from the plane obtained
above.
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< SOLUTIONS >

/2 5 /2
1. _[ xcosx dx = [xsinx]g/ - f 1-sinx dx
0 0
[Integrating by parts]
T b
= —+[cosx]g/2 =—-1
2
OR

We have, | cos> xsinx dx

Putcosx =t = sin x dx = -dt
44
[cos® x sinx dx =—[t2dt = _Z+C

1
=——cos*x+C
4
2. Wehave, f: N— N, f(x) =4 -3x
Let flx;) =flx,)) =>4 -3x,=4-3x, = x, =%,
. fis one-one.

3. We have, d—y=2y_x = dy _dx
dx 27 2F
Integrating both sides, we get
27y
log2 - log2
= 27 +27=Clog2 =k(say) = 2" -27 =k

OR

d 1/3
We have, d_y = (Z) :>y—1/3 dy = 13 dx
X

X

Integrating both sides, we get

§y2/3 =§x2/3 T R =§k=c(say)
Hence, required solution is y*/> — x*/3 = ¢
4. We have,
tane[ secO tan9:| N Sece|:—tan9 —sec6:|
tan® —secH —sec® tan®
_ |:tanesec9 tan2 9:| . —tanBsecd  _s 29
tan’® —tanBsech —sec’® tanBsec
0 -1
57
5. Sincel=m=nand P+m?+n>=1
= l=m= iL
V3
36

OR

X=X _ Y=y _

a b c

z—z .
The vector form of L is

7= (x1§+ y13‘+z112)+ k(af+b}'+cl§)
Required equation in vector form is

F = (51— 4] +6k)+U(3i+7]+2k)
3 1
6. We have, f(x):Z(gsiHZx—ECOSZx)+4
= 2(cos£sin2x—sin£c052x)+4
6 6
. T
= flx) =2sin (Zx—g]+4

sin x is one-one in |:_E E:l.

2 2
T
PPN Y U . 5.
2 6 6 3

7. Required probability = P{(RBB), (BRB), (BBR)}
= P(RBB) + P(BRB) + P(BBR)

B O i I

876 8 7 6 776 "5 56
OR
. 2 3 1
Given, P(A)==, P(B)=— ,P(ANB)=—
(A) s (B) 0 ( ) -
Now, P(A U B) = P(A) + P(B) - P(A N B)
2,3 1_1
510 5 2
P(A’ A B’)= P((AUBY)=1— P(AUB) = 1—% - %
3 7
P(B)=1-P(B)=1-—>="_
Also, P(B") = (B)= 10" 10
p(a|By=PA0B) 12 5
P(B)  7/10 7

8. We have, ﬁz2f—f+21/%andl;=4f+4f—zﬁ
— A A A A AN AN
Now,d-b=Q2i—j+2k)-(4i+4]j-2k)
=8-4-4=0.
So, angle between 4 and b is g

9. Given, | A|=5,order of Ais3x 3.
|3A]=3%|A|=27x5=135.
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OR

Given that,
1+x)"7  a+0?  1+x)?
f@=la+x%  @+0* q+x0*
1+ a+0*  a+x0?
=A+Bx+Cx*+.....
1 1 1
On putting x = 0, we have f(0)=1 1 1|=A
1 1 1
= A=0 (" R, and R, are identical)

10. Let @ =i—2j+2k
lal=V1+4+4=+9=3
9(i—2j+2k)

. 3(i—2j+2k)

Required vector =

11. P(E|F)+P(E|F)
_P(ENF)+P(ENF) P((EUE)NF) P(F) 1
B P(F) B P(F) " P(F)

12. Direction ratios of AB are
(-1-0,6-7,6-10) or (-1, -1, - 4)

Also, (=1)% +(=1) +(—4)2 =32

(_3\15’_3\15’375)

Direction cosines are

or ( 1 1 4 )
32 327 32
13. Let g(x;) = g(x,)
= x12—4x1—5=x§—4x2—5

= x;—x5 =4(x;—x,)

= (x;,-x)(x; +x,-4)=0
Either x, =x, orx, + x, = 4
Either x; = x, orx, =4 - x,
There are two values of x,, for which g(x,) = g(x,).
.. g(x) is not one-one V x € R

14.Wehave,6=2iA+3]A'+212andE:f\+2]/'\+]/<\
- AN A A A A A
a-b=Qi+3j+2k)-(1+2j+k) =2+6+2=10
and |b|=V12+22 +12 =6
.. - a- 10
So, projection ofaonb:a -
Je

15. All possible orders of 12 elements are
1x12,12x1,2%x6,6x2,3x4,4x3ie,6

‘wx

S

Mathematics
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16. Let 1= [22 22" 2% dx
X

2X
=t = 22 22 2%(log2)}dx =dt

2

Put 22
1 1 1 2*
dt t+C= 22

I= = =
J (log2)®  (log2)? (log2)®
17. (i) (a) : Let x be the number of extra days after
1 February
Price =3(200 - 2 x x) =3(200 - 2x)
Quantity = 800 quintals + x(1 quintal per day)
= (80 + x) quintals
(ii) (b) : R(x) = Quantity x Price
= (80 + x) (200 - 2x)
= 16000 - 160x + 200x — 2x*
= 16000 + 40x — 2x?
(iii) (a) : We have, R(x) = 16000 + 40x — 2x>
= R'(x)=40-4x = R'(x)=-4
For R(x) to be maximum, R'(x) =0 and R"(x) <0
= 40-4x=0 = x=10
(iv) (a) : Ramu’s father will attain maximum revenue
after 10 days.
So, he should harvest the potatoes after 10 days of 1%
February i.e., on 11" February.
(v) (c) : Maximum revenue is collected by Ramu’s
father when x = 10
Maximum revenue = R(10)
= 16000 + 40(10) - 2(10)?
= 16000 + 400 - 200 = 16200.

+C

18. Let C denote the event that student has failed in
Chemistry and M denote the event that student has
failed in Mathematics.

30 3 25 1
P(C)=—=—, PM)=——=~
100 10 100 4
and P(Cr\M):E:i
100 25

(i) (b) : Required probability = P(C| M)
_P(CNM)_3/25_12
P(M)  1/4 25
(ii) (c) : Required probability P(M | C)
_P(MNC) _3/25 2
~ P(C)  3/10 5
(iii) (a) : Revenue probability
= P(C' UM') = P[C~ M]’
S1-P(CAM)=1-—=2%
25 25
(iv) (d) : Required probability
= P(C) + P(M) - P(C ~ M)
3.1 3 43

10 4 25 100
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(v) (b) : Required probability = P(M' | C)
_P(M’'NC) _P(C)-P(CAM)_9/50 _3
- PO P(C) "3/10 5
19. We have, sin?y + cos xy = K
Differentiating w.r.t. x, we get

2sin y cos y Z—y+(—sin xy)(xd_y+y) =0
X

dx
dy _ ysinxy
dx sin2y—xsinxy
nsinn
d 4 4 T
- [ﬁ] )~ A:T Ta(2-)
I’Z sin——sin—

20. Let I =
'[\/;+f
Puttingx— t6:>dx—6t5 dt, we get
I=
'[t +t
=2t3—3t2+6t—610g(t+ D+C
=2Jx =3@/x) +6(Y/x) - 6log(Ux +1)+C

OR

dt =6 —dt— I(t —t+1—:)dt
+

1
Let1=J 2 5 dx
1+3sin“ x+8cos” x
2

Dividing the numerator and denominator by cos” x,
we get

I= J‘ sec X dx

sec’ x+3tan x+8

J‘ sec? x
1+tan’ x+3tan® x+8 4tan® x+9
Puttlng tan x = t = sec® x dx = dt, we get

I= J J dt zlxltan_l(L)+C
49 40 24GRy 4 302 3/2

_ 1 (Zt )+C 1(2tanx)+c
6 3 6 3

2
dx = J sec” xdx

—tan

21. Let E and F denote respectively the events that
first and second ball drawn are black. We have to find
P(E N F) or P(EF).

Now, P(E) = P(black ball in first draw) = —

When second ball is drawn without replacement,
the probability that the second ball is black is the
conditional probability of event F occurring when
event E has already occurred.

9
P(F|E)=—
(F|E)=—

38

By multiplication rule of probability, we have

10 93
P(ENF)=P(E).P(F|E) = ==
15 14 7
. . . -1 | 11w
22. Given equation is 2cos ~ x+sin xz?
- _ - 11w
= cos 1x+(cos U +sin 1x)=?
-1 T 117'5( . -1 . -1 TC)
= cos x+—=—|Givencos  x+sin  x=—
2 6 2
-1 4T
= cos x=—,

which is not possible as cos™!x €[0, .
Thus, given equation has no solution.

23. We have,
log;512 log,3 log, 2° log22 3
- log;8  log,9 = A= 3 2
3 4 log;2 log22 3
1
9log;2 ~log,3
2 n N
= A= 5 |: logap m" =—log, m]

= A=(9log;2)x(log, 3)— (%log2 3)(3log3 2)

= A=9(log;2xlog, 3) —%(log2 3xlog;2)

3
= A=9_5 [+ log,a xlog,b = 1]
= A:l—5
2

OR

Expanding the two determinants, we get
[1(1-x%) -x(x-x2) +x(x®-2)] +[(1-x) [(1-x)>-1)

~1(1-x-1+1(1-1+x)]
= (1-3x2+2x)+(B3x*-x) =0
= xX+1=0 = x=-0,-0% -1
x2007+x—2007=_1_1=_2.

dy x*+y*+1
24. Given, Ty
dx 2xy
2xydy = (X + y* + )dx = 2xydy — y*dx = (x> + 1)dx

=
= xd(y?) - y?dx = (x* + 1)dx

d 2 _ 2d 2
= XAy )y ex Y )2)/ x:(1+%)dx:>d(y—):d(x—l)
X X X X

Integrating both sides, we get

2
1
Y o—x-=+cC =y’ =x’-1+Cx
x x
Now, given that y(1) = 1
1=1-1+C=C=1

Thus, curve becomes y* = x> = 1 + x
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25. Given that P(2, 2, 1) and Q(5, 1, -2)
k R 1

Q, 1, -2)

Let the point R on the line PQ, divides the line in the
ratio k : 1. And x-coordinate of point R on the line is 4.

P(2,2,1)

So, by section formula

_ 5k+2
C k+1
Now, z-coordinate of point R,
_ —2k+1 _ -2x2+1

Ck+1 241
= z-coordinate of point R = -1

4 = k=2

26. We have, y = (x - 3)?
Slope of tangent = d_y =2(x-3)
dx
1_
-3

(=]

=1

Slope of chord joining (3, 0) and (4, 1) =

For parallel lines, slopes are equal

N

2
_ =7 and 2(2_3) !
2(x—3)—1:>x—2an y 5 4

Hence, required point is (%, i) .

27. We have, y2 = x, a parabola with vertex (0, 0) and
liney=4

(0,4)

Required area = area of shaded region
h 1 s
2
= J.)’ dy =|:y—:| = — sq. units
0 34 3

28. The vector ABx AC is perpendicular to the
vectors ABand AC .
ABXAC
Required vector = —=————~
| ABx AC|

Now, AB =P.V.of B-PV. of A

= (i-j-3k)-(i-j+2k)=—2i+0] -5k
and AC=PV.of C-PV.of A
- 4i-3j+R)-Gi-j+2k)=i1-2]-k

Mathematics
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i j k

ABXAC =2 0 -5
1 -2 -1

=(0- 10)?—(2+5)9+(4—0)1A< =—10?—7§'+4I§

= |E><A—C|=\/(—10)2 +(=7)% +4% =165
Hence, required vector
EXTC _ 1

" |ABxAC| 165

(-107—7 +4Fk)

OR
Given,a:?+2?’—3fcandl§:3§—?+212
Now, ﬁ+l§=4?+9’—fc
Also, Zi—l;:—Z?+39'—SIAc
Now, (@+b)-(@—b)=(4i+ j—k)-(=2i+3j-5k)
=(4)(-2) + (1)(3) + (-1)(-5) =-8+3+5=0

Hence, (a +5) and (a -b ) are perpendicular to each
other.

29. Let r be the radius of the base and h be the height
of a closed cylinder of given surface area S. Then,
S—2mr?

27r

Let V be the volume of the cylinder. Then,
V=nr’h

- Vzmz(%)_ rS—2mr’
2nr ) 2

S=2nr’+2nrh = h= (1)

av

e

dr
For maximum or minimum value of V, we have
dv

S
=0 E—3nr2:0 = S=6mr’

dr
2 52
From(i), h = M = h=2r
2Tr
2

v
Also, - = —67r < 0.

dr
Hence, V is maximum when h = 2r i.e., when the height
of the cylinder is equal to the diameter of the base.

30. The given equation can be written as

d_y_ yz —x\/x2+y2

, which is clearly homogeneous.
dx xy
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. dy dv
Puttingy=vx = —“—=v+x—, we get
dx X

dv v2x? —x\ x? +v2x?

VHx—
dx vx?
dv | v2=1+v? ) dv  —\1+v?
x—=—v | =>x—=—
dx V dx v
= | 4 dv=—jd—x3V1+v2=—log|x|+C
\jl+v2 X

= lx? +y2 +xlog|x| =Cx

31. Let u = ¢* sin x> and v = (tan x)*
Now, u = e* sin x>

Differentiating w.r.t. x, we get

du d {sin(x)3 }
—_ ex [ —
dx dx

=e*.cos x> 3x2 +sinx3 - &

d
i3 X
+ * —
sin x (e¥)

3 3

du .
Hence, — =3x2- X cos x° + ¢ sin x

dx
Again, v = (tan x)* = log v = x log (tan x)
Differentiating w.r.t. x, we get

1d 1
il =1-log(tanx)+x- sec’ x
v dx

tanx

2

£y [log (tan x) + x cot x - sec” x]
dx

2

= (tan x)* [log (tan x) + x cot x sec” x]
dy du dv
Now,y=u+v = —=—+—
dx dx dx
dy 2 3 (a3
= . = 3x*e¢*cos (x°) + €*sin (x°)
x
+ (tanx)” [log(tan x) + x cot x sec? x]
OR
We have, x = 3 sin t — sin 3t
dx .
= — =3cost-3cos3t (1)
dt

dy . . .
y=3cost-cos3t = E =-3sint+3sin3t ...(i0)

. dy _dy/dt _ sin3t—sint

= = Dividing (ii) by (i
dx dx/dt cost—cos3t [ g (if) by ()]
2cos2tsint
= ——=cot2t
2sin2tsint
Differentiating w.r.t. x, we get
d? dt
a4y =-2 cosec22t -—
dx dx 1
= -2 cosec®2t - [From (i)]

3(cost —cos3t)

40

Att=

>

42
dx

< w3

2T
=-2 cosec2 —

[\S)

T 3m
3] cos——cos—
( 3 3 )
2
2 1 16
_Z(T) 1Y 2
3 3(+1)
2

32. Wehave,y=1-|x-1]ifx>0
1-(x—-1), if x=>21 |2—x,if x>1
:{1+(x—1), ifx<1:{x, if x<1
andy=1-]-x-1|=1-|x+1],ifx<0
1-(x+1), if x=2-1 |—x, if x>-1
={1+(x+1), ifx<—1={x+2, if x<—1

(1, 1)

y=2-x
1 2

Required area = 2 J.x dx+|(Q2—x)dx
0 1

2 ! 2P
:2|:x_:| +2|:2x_x_:| =1+ 1 =2 sq. units
2 1o 2 4

33. Since, f(x) is continuous at x = 7/4.

LH.L (at x= g) =f (g) ~RH.L. (at x= g)

T T
lim (x+a\/§sinx) =2X—cot—+b
N 44
4

~a

= =Ty = aob=— (1)
4 2

T
Also, f(x) is continuous at x = 5

LH.L. (atx=§)= f(g) = RHL. (atng)

lin}t (2xxcotx+b)= lirr;[ (a cos2x — bsinx)

x> X
2 2

T T T
= 2><—cot—+b=acosZX——bsinE
2 2 2 2
= b=-a-b = 2b=-a ..(id)
T
From (i) and (ii), we geta + b = o
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72 .2 35. Given relation is R = {(a, b): a < b*}
34. Let I= | _smx g (1)

- Reflexivity: Let a € real numbers.
o (I+sinxcosx)

aRa = a < a?
Then, [ = i sin®[(1/2) - x] butifa < 1, thena ¢ a°
o 1+sin[(n/2) — x]cos[(n/2) — x]

1
For example, a = E =a’= Zso,—{—

a a
[ f(x)dx=[ f(a—x)dx| Hence, R is not reflexive.
Symmetricity : aRb => a < b?

_ I “'fz cos? x i (i) Butthenb< a? is not true
o (I+sinxcosx) . aRb =5 bRa
Adding (i) and (ii), we get For example,a =2,b =5
/2 (sin? x + cos? x) /2 dx then 2 < 52 but 5 < 22 is not true.
2I= m X = m Hence, R is not symmetric.
0 0 e
o 5 Transitivity : Let a, b, c € real numbers
Y N N Considering aRb and bRc
0 (seczx +tanx) aRb= a<b*and bRc = b < ¢?
(By dividing numerator and denominator by cos?x) = a<c? = aRc
/2 sec x For example,ifa=2,b=-3,c=1
- g (1+tan® x + tanx) = Zﬁb = 23S<91
c=>-3<
Putting tanx = t = sec’x dx = dt, ARe = 2. < 1 is 1ot true.
Whenx=0 = t=0andx = g =t Hence, R is not transitive
o o gt =5 1 3 1 1 2
I= J 36. Wehave, A=| 7 1 —5|andB=|3 2 1
0 (2 +1+1) 0

(2] SR

1 1 2|5 1 3

—itan‘l(ﬂ)w So, BA=[3 2 1|l 7 1 -5
V3 NEAN & 2= -

2 1 3 1 -1 1

_2 tan—l(m)_tan—l(L) _i.(z_z)_Z_ﬂt
\/g \/g \/5 2 6 33 —S5+7+2 1+1-2 3-5+2 0

4
=[-15+14+1 3+2-1 9-10+1|=|0 4
0

OR
s x -10+7+3 2+1-3 6—-5+3 0
Let = dx ..(1)
'[7‘/4 1+sinx 1 0 0
(37: T ) = BA=4[0 1 0
e
7= [>"* 4 4 dx  (By property) 0 0 1
/4 Lasin 3%
+sin I‘l‘z—x — BA =4]
s/ (= x) dx = B'(BA)=4B'I [Pre multiplying by B™']
= I= S — ...(ii) 1
4 1+sinx = 4B '=JA = Bl=—A4A ...()
Adding (i) and (ii), we get 4
3n/4 dx 3n/4 (1—sinx) Now, given system of equations can be written as
2= e ’
T/4 1+sinx m4 o6 x BX = C, where
nj3n/4(sec2x—secxtanx) dx 11 2 X 1
—n[tanx—secx]?ff =n{(_1+\/5)_(1_\/£)} B=(3 2 1|,X=|ylandC=|7
2 1 3 z 2

= 2I=n2\2-2) = I=n(2-1)
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1
orX=B1C=X= ZAC [Using (i)]

x 1—5 1 3'
=>y=Z7 1 -5
z
8
4

OR
-1 -2 =2
Wehave, A=[2 1 =2
2 -2 1
-1 =2 =2
= |AlE[2 1 =2
2 =2 1

=-1(1-4)-(=2)(2+4)-2(-4-2)

=3+12+12=27

Now, A, =-3,A,=-6,A;=-6,
A21 :6>A22:3’A23:_6’

A3 =6,A3=-6,A3;=3

3 6 6
adjA=|-6 3 —6
-6 -6 3

-1 =2 =2][-3
Now, A-adjA)=|2 1 -2]||-6
2 =2 1||-6

27 0 O 1 0 0
=0 27 0|=27|0 1 0|=|A|L.
0O 0 27 0 0 1
37. We have

Minimize Z = x - 7y + 227, subject to the constraints
x20,y20,x+y<9,x<7,y<6and x +y>5.

We draw the graphs of the lines

L:ix=0L:y=0L:x+y=091,

l;:y=6andl,:x+y=5
as shown below.

42

Ay N
N @ws, 6) S
N 7 5
w(0, 5)

T(7,2)

O R(5, 00N\ [s(7, O\X
/\\

N

Now, the intersection point of ; and I, is (7, 2).
Similarly, the intersection point of [; and [; is (3, 6).
Thus, the shaded region represents the feasible region
whose vertices are R, S, T, U, Vand W.
Corner points Valueof Z=x -7y + 227

R (5,0) 5-0+227 =232

S(7,0) 7-0+227 =234

T (7,2) 7 -7 x2+227 =220

U (3,6) 3-7%x6+227=188

V (0, 6) 0-7x6+227 = 185 (Minimum)

W (0, 5) 0-7%x5+227=192
Thus, Z is minimum at x = 0 and y = 6 and minimum
value of z is 185.

OR

We have,
Maximize Z = 11x + 9y
Subject to the constraints,

180x + 120y <1500 . (1)
x +y<10 .. (ii)
% y>0 ... (iii)

Now, plotting the graph of (i), (ii) and (iii), we get the
required feasible region (shaded) as shown below. We
observe that the feasible region is bounded.

(10,0)
‘Oliéézlés'fs"lo'
Y

2 x+y=10
A(? 0) 180x + 120y = 1500
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We have corner points as,

A(z—;,o),B(S,S) and C(0,10).

Corner Value of Z = 11x + 9y
points
2 2
A(—5,0) (11X—5)+(9XO)=91.67
3 3
B(5,5) | (11x5)+(9x5) =100 (Maximum)
C(0, 10) (11 x 0) + (9 x 10) = 90

Thus, Z is maximum at x = 5 and y = 5 and maximum

= (x-1)(-20-2)-(y-2)(-15-4) +(z-3)(-3+8) =0
= 22(x-1)+19(y-2)+5(z-3)=0
= -22x+ 19y + 5z =31.

OR
Given planes are 2x + 3y - 2z =5 (1)
andx +2y-3z=38 ..(ii)
Normal vectors of (i) and (ii) are respectively
iy =2i+3j—2kand i, =i+2j—3k
Since required plane is perpendicular to the planes (i)
and (ii). So, normal to the required plane will be in the

direction of m; X m,.

value of Z is 100. P
i j ok
38. The given lines are So, 7y X, =2 3 —2|=-5i+4j+k=1m.
x—lzy—2:z—3 () 1 2 -3
-3 -2k 2 1 . f oo h .
. x-1_ y=2 z-3 ) AsoAp(ismoAnvectoro point (1, -1, 2) on the plane is,
and === === (i) a=i—j+2k.
Since, both the lines are perpendicular. So, equation of planeis 7-m=a-m
-3.k-2k1+25=0 I S S N S S ALA A
. k4 1020= k2. = 7.(-5i+4j+k)=(—j+2k)-(-5i+4j+k)
Now equation of plane containing lines (i) & (ii) is = x-4y-z-7=0 - (i)
x-1 y—2 z-3 Distance of P(-2, 5, 5) from (iii) is,
-3 -4 2 |=0 5(—2)—4(5)—5-7 42
2 1 5 :| > > 2|=—=\/Eunits.
5 +cay +(c1?| Va2
©OO
Mathematics 43



