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 3(3)* - 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) 103)* - 3(9)
7. Integrals 1(1)* 1(2) 1(3) - 3(6)
8. | Application of Integrals (1) 1(2) 1(3) - 3(6)
9. Differential Equations 1(1)* 1(2) 103)* - 3(6)
10. | Vector Algebra 3(3) 1(2)* - - 4(5)
11. | Three Dimensional Geometry 22 1(2)* - 1(5)* 4(9)
12. | Linear Programming - - - 1(5)* 1(5)
13. | Probability 2(2) + 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-IV 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-I1I, 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
1 =2 3
1. IfthematrixA=1]1 2 1| is singular, then find x.
x 2 -3
OR
What positive value of x makes the following pair of determinants equal ?
2x 3| |16 3
5 |5 2
8§ 0 2 =2
2. f A=|4 -2|and B=| 4 2 |, then find the matrix X, such that 2A + X = 5B.
3 6 -5
3 2 2
3. Determine the order and degree of differential equation d_x+ d_x+ (d_x) =¢f.
e ar? \dt
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10.

11.

12.

13.

14.

15.

16.

OR

2/3
2
What is the degree of the differential equation [Z—)z/] +4- % =07
x

If R={(x, y) : x + 2y = 8} is a relation on N, then find the range of R.

If a line makes angles 90°, 60° and 30° with the positive directions of x, y and z-axis respectively, then find its

direction cosines.
OR

Find the direction cosines of the line passing through two points (2, 1, 0) and (1, -2, 3).

Find the area enclosed between the curve x? + y* = 16 and the coordinate axes in the first quadrant.

2
Evaluate: jxex dx

OR

COS X

Evaluate : j dx

cos Xy sin x)3
2 2
If o, B, v are the angles made by a line with the co-ordinate axes. Then find the value of sin?ct + sin?3 + sin?y.

Check whether the relation R = {(1, 1), (2, 2) (3, 3), (1, 2), (2, 3), (1, 3)} on set A = {1, 2, 3} is an equivalence

relation or not.

OR

1

Find the domain of the function f(x)= \/{ S 5
sinx} + {sin(® + x

where {-} denotes fractional part.

Find the value of (d-1)> + (@ j)? +(@-k)>.

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed. Let A be the event “number

obtained is even” and B be the event “number obtained is red”. Find P(A N B).

Find the value of p for which p(§+ 3 + IAc) is a unit vector.
n+1
, if nis odd
Letf: N— Nbedefined by f(n) = 2 for all n € N . Find whether the function fis bijective
2, ifniseven
or not. 2

If P(A)= 1, P(B)= 2 and P(AUB)= 2, then evaluate P(A|B).
13 13 13

If 4, 5, ¢ are unit vectors such that G+b+¢ = 0, then write the value of G-b+b-c+c-a.

(2i-})

Write a 3 x 2 matrix whose elements in the i row and j" column are given by 4=

Mathematics 17



Section - I1

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

17. Arun and Richa decided to play with dice to keep themselves busy at home as their AN
schools are closed due to coronavirus pandemic. Arun throw a dice repeatedly until (\/ \j j\
a six is obtained. He denote the number of throws required by X. Based on this e %)
information, answer the following questions. N *® ?

(i) The probability that X = 3 equals SRRy,
1 5% 5 1
(a) 3 (b) 6_3 (c) 3—6 (d) 6_3
(ii) The probability that X = 5 equals
1 1 4 5
@ — b) = © % @ =
6 6 6 6
(iii) The probability that X > 3 equals
25 1 5 25
(@) — (b) — () — (d =
216 36 36 36
(iv) The value of P(X > 3) + P(X > 6) is
3 3 3 3
5 1
(@) > (b) 1- 2 (0 2X° () =
6 6 6’ 6*
(v) The conditional probability that X > 6 given X > 3 equals
36 5% 5 1
20 b = 2 4 -
(@) — (b) 2 © < d 2

18.

18

Peter's father wants to construct a rectangular garden using a rock wall on one side of the garden and wire
fencing for the other three sides as shown in figure. He has 100 ft of wire fencing. Based on the above
information, answer the following questions.

(i) To construct a garden using 100 ft of fencing, we need to maximise its
(a) volume (b) area (c) perimeter (d) length of the side
(i) If x denote the length of side of garden perpendicular to rock wall and y denote the length of side
parallel to rock wall, then find the relation representing total amount of fencing wall.

(a) x+2y=100 (b) x+2y=50 () y+2x=100 (d) y+2x=50
(iii) Area of the garden as a function of x i.e., A(x) can be represented as

(a) 100 + 2x? (b) x-2x2 () 100x - 2x2 (d) 100 - x2
(iv) Maximum value of A(x) occurs at x equals

(a) 25ft (b) 30ft (c) 26ft (d) 31ft
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(v) Maximum area of garden will be

(a) 1200 sq. ft (b) 1000 sq. ft (c) 1250sq. ft (d) 1500 sq. ft
PART - B
Section - III
4.2
(x* +x)
Evaluate : | ~——=dx
S V2x+1
The equation of a line is 5x — 3 = 15y + 7 = 3 -10z. Write the direction cosines of the line.
OR
Show that the lines 17 ;3 =z ;5 and xIZ =7 ;4 _z=6 intersect. Also find their point of

intersection.

Find the area of the region bounded by the curve y = x? and the line y = 4.
Prove that : 3sin~'x = sin~!(3x - 4x3), xe[—%, %]

An unbiased dice is thrown twice. Let the event A be ‘odd number on the first throw” and B be the event ‘odd
number on the second throw’. Check the independence of the events A and B.
OR

A bag contains 4 balls. Two balls are drawn at random (without replacement) and are found to be white.
What is the probability that all balls in the bag are white ?

Determine the value of ‘K’ for which the following function is continuous at x = 3.
(x+3)* —36
2TE T2 x#3
f=1""x-3 *
k , x=3
Solve the differential equation :
Z_y:1+x2 +y2 +x2y2, given that y = 1 when x = 0.
x
1 0 3 1
Find (AB)™L,if A = and B~ = :
o 5 2
Show that the function f(x) = x> - 3x% + 6x - 100 is increasing on R.

Prove that the points A, B and C with position vectors @, b and ¢ respectively are collinear if and only if
Axb+bxc+ixd=0.

OR
Ifd=7i+j—4k and b= 2 + 6}' +3IAc, then find the projection of b on a.

Section - IV

Let A=R-{2}and B=R - {1}.Iff: A — Bisa function defined by f(x)= x_—;, then show that fis one-one and
x—
onto.

Using integration, find the smaller area enclosed by the circle x*> + y? = 4 and the line x + y = 2.

T
Find the equation of tangent to the curve x = sin 3¢, y = cos 2t at t = T

Mathematics 19



32.

33.

34.

35.

36.

37.

38.

20

OR

Find the intervals in which the function f(x) = 3x* - 4x®> - 12x> + 5 is
(a) strictly increasing (b) strictly decreasing

/2 d
Evaluate : J L

1++tanx

0
For what value of a is the function f defined by

T
asin—(x+1), x<0

fx)=

tanx —sinx

x3

x>0

is continuous at x=0?

=

Solve the following differential equation : [ xsin? (—) - yjldx +xdy=0
x
OR
dy

T
Solve the differential equation x — + y = x cos x + sin x, given that y = 1 when x = 5

Show that the function f(x) = |x - 1| + |x + 1|, for all x € R, is not differentiable at the points x = -1 and x = 1.
Section - V
1 2 -3
IfA=|3 2 -2/, thenfind A~! and use it to solve the following system of the equations :
2 -1 1
xX+2y-3z=6,3x+2y-2z=3
2x-y+z=2
OR
—4 4 4 1 -1 1
Determine the product (-7 1 3 1 -2 2| and use it to solve the system of equations

5 =3 -1]12 1 3
X-y+z=4,x-2y-2z=9,2x+y+3z=1.

A variable plane which remains at a constant distance 3p from the origin cuts the coordinates axes at A, B, C.

Show that the locus of the centroid of triangle ABC is iz + % + iz = % .

xy z p
OR
Find the distance between the lines /; and [, given by

I :F =i+2j—4k+A(2i+3]+6k)

L:r= 3?+3}'—51§+u(4§+6}'+12]§).

Find graphically, the maximum value of z = 2x + 5y, subject to constraints :
2x+4y<8,3x+y<6,x+y<4;,x20,y=20

OR
Maximise z = 8x + 9y subject to the constraints :

2x+3y<6,3x-2y<6,y<1;x,y=20
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< SOLUTIONS >

1. Given that matrix A is singular = |A| =

1 -2 3
X 2 3

= 1(-6-2)+2(-3-x)+3(2-2x) =
= -8-6-2x+6-6x=0
= -8x-8=0 => x=-1

OR
2x 3] |16 3
We have,
5 5 2
= 2x2-15=32-15=2x?=32 = x%=16
= x=4 [ x>0]
2. Wehave, 2A + X =5B
= X=5B-2A
2 =2 8 0
= X=|51 4 2|-2/4 =2
-5 1 3 6
10-16 -10-0 -6 -10
= 20-8 10+4|=| 12 14
-25-6 5-12 -31 -7

3. Given differential equation is of order 3 and degree 1.

OR
P2 2/3 p
We have, (_y] = 3_)/ —4
dx? dx

dx? dx
Degree is 2.

2. \? 3
= (d_y} = (3 d_y - 4) (On cubing both sides)

4. Here,R={(x, y):x+2y =8}, wherex, ye N.

Forx=1,3,5,...;x+ 2y = 8 has no solution in N.

Forx=2,wehave2 +2y=8=y=3

Forx=4,wehave4+2y=8=y=2

Forx=6,wehave6 +2y=8=y=1

For x =8, 10, ... ; x + 2y = 8 has no solution in N.
Range of R ={1, 2, 3}

5. Letthe direction cosines of the line be [, m, n. Then,

3

1
0, m = cos60° = — and n = cos30° = 7

143

So, direction cosines are <0, —,— >
2 2

I=c0s90° =

Mathematics

OR
Here, P(2, 1, 0) and Q(1, -2, 3)

So, PQ = \/(1 —22 +(2-1*+3-0)?

=J1+9+9 =19
Thus, the direction cosines of theline joining two points
1-2 =2-13-0 -1 -3

NTENCRN T rrr

6. Given curveisa circle
with centre (0, 0) and
radius 4.

Required area X'¢

4
= I\/16—x2 dx
0
= [—V16—x2 +§sin_1 %:l

2

are <

4
= 4T sq. units
0

=

2
7. Let I = Jxex dx

dt
Putx’=t = 2xdx=dt = xdx=?

1 t ’
=—J.etdt=e—+
2 2

X
c=_—+c
2
OR

COS X

Let]=[———"dx= cos (x/2) —sin (x/2) 0

{cos(x/2)+sin(x/2)}>

3
X . X
cos+sm)
2 2

cos(x/2)—sin(x/2) dic

(o an]
cos—+sin—
2 2

1 X X
Put t:cos£+sin£ = dt= —| —sin—+cos— |dx
2 2 2 2 2

-

.-.Izzjd—zt:_—2+C: _2_ +C
t t cos(x/2)+sin(x/2)
8. ", P and vy are the angles made by line with the
co-ordinate axes.

cos? o+ cos® B + cos?y = 1
= l-sina+1-sin?B+1-sin’y=1
= sin? o + sin? B + sin®y =2
9. Reflexive: (1, 1), (2,2), (3,3) € R, R is reflexive
Symmetric: (1,2) e Rbut(2,1) € R, Ris not symmetric.
Transitive: (1,2) € Rand (2,3) e R = (1,3) € R,R
is transitive.
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Since, R is not symmetric. So, R is not an equivalence

) 15. We have a,B, ¢ are unit vectors.
relation.

OR Therefore, || = 1,|6| = 1and |¢] = 1

flx)= 1 _ 1 Also, @ +b +¢ = 0 (given)

Jisina} + sin(m+ %)} fisinx} +{(=sinx)}  _, a+b+c =0

o ~2 -
_ _ 0, sin x is integer = lal*+ 5| +|E|2+2(ﬁ-b+b-E+E~ﬁ)=0
Now, {sinx} + {-sinx} = ) i . o
1, sin x is not integer = 1+1+1+42@G-b+b-¢+c-ad) =
For f(x) to be defined, {sinx} + {-sinx} # 0 = 342G b+b-C+¢-d)=0
= sinx # integer = sinx#* 1,0 .. 3
nr = (@-b+b-c+c-a)=—=
= x#— 2
16. ;=21 i—1,2,3andj=1,2
Hence, domain is R—{ﬂ,nel}. T p T head=0
2 2-1 1 2-2 2(2)—1 3
L AA s - N2 2 ap=——==, ap=—7=0,a —_— =0
10. Let a=xi+yj+zk = (d-i)" =x 22 2 2 2
Similarly, (@- ) =y and (@-k)? = 22 ay=2P72_2_, ., 2715
(@i +(@- )2+ (@-k?=x>+y* +22 =lal 2 2 2
23)-2 4
11. We have, S = {1, 2, 3, 4, 5, 6} azy = 5 —5—2
Let A be the event that number is even = {2, 4, 6} Bl .
and B be the event that number is red = {1, 2, 3} 3 0
Now, A N B = {2} 3
| Required matrix= | = 1
- P(AmB):— 2
5
2 7
12. Leta—(z+]+k) B
; +} ik 17. (i) (b) : P(X = 3) = (Probability of not getting six at
So, unit vector of G = ﬁ \/5 —=(i+ ] +k) first chance) x (Probability of not getting six at second
chance) x (Probability of getting six at third chance)
The value of p is — 2
\/’ 5><5><1 5
13. Here, f()=""1=1, (2 cee e
- Here, == 4
2 (ii) (¢): P(X =5) = E><§><§><§><1_5—
341 4 666 6 6 ¢
f@)=——=2,f4= 5=
2 ok 1) 1 (iii) (d) : P(X=3) =1 - P(X < 3)
-1+
Thus’f(zk_l)zfzkand :1—[P(X=1)+P(X:2)]
2
for =2k _k =1—[1+5x1] 1 25
2 6 6 6 36 36
= f(2k - 1) = f(2k), where ke N 5 6
But, 2k - 1 # 2k = fis not one-one. @iv) (c) : p(X26):(§) xl.{é) xl+...°°
Hence, f is not bijective. 6 6 \6 6
14. Given, _£F1+§+(§)2+ +°<,]
7 9 12 6
P(A)=—,P(B)=— and P(AUB)=—= 6°L 6 16
13 13 13 550 1 5\
P(ANB)=P(A) + P(B) - P(A U B) :6_6 —512(5)
12 4 -
:1+i—— = P(ANB)=— L 6
13 13 13 13 3 4
p(alg)=PANB) _4/13 4 px>3)=2 ] 14(2] 14 o
(415)= T9/13 9 6)6 \6) 6
P(B) 9/13 9
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6
P(X>3)+P(X>6) = (§)3+(§)5 :(5)3 [i+1:|
6) \6) \6)ls
_ 5°x61
-2

2
(v) (b) : Required conditional probability = o = 2—2
)

18. (i) (b) : To create a garden using 100 ft fencing, we
need to maximise its area.
(ii) (c) : Required relation is given by 2x + y = 100.
(iii) (c) : Area of garden as a function of x can be
represented as

A(x) = x - y = x(100 - 2x) = 100x - 2x>
(iv) (@) : A(x) = 100x - 2x* = A’(x) =100 - 4x
For the area to be maximum

A'(x) =
= 100-4x=0 = x=25ft.
(v) (¢) : Maximum area of the garden

=100(25) - 2(25)?

= 2500 — 1250 = 1250 sq. ft

19. Using integration by parts, we get

4

{%x) [+ axr1)s j(2x+1)mdx
4

= (60—6+/5)— [ (2x +1)*2dx

2

:(60—6\/§)—é-[(2x+1)5/2]§

= (60— 6+/5) - (——5[)

-ap(e)

20. The given lineis 5x -3 =15y + 7 =3 -10z

3 7 3
X—= y+— z——

N 5_7 15_" 10
1 i _1

5 15 10

. . 11 1
Its direction ratios are —, —, — —
15 10

Mathematics

i.e., its direction ratios are proportional to 6, 2, -3.

Now, \/62 +22+ (—3)2 =7

Its direction cosines are > z, 3
77 7
OR
Any point on the line
x+1 y+3 z+5 .
= = =71 (Ssa "'(1)
3 5 (say)
is (3r-1,5r-3,7r-5).
Any point on the line
-2 -4 -6
1 = y 3 = z = k (Say) ..(11)

is (k+ 2, 3k + 4, 5k + 6)
For lines (i) and (ii) to intersect, we must have
3r—-1=k+2,5r-3=3k+4,7r-5=5k+6

1 3
On solving these, we get r = 2 k= -
Lines (i) and (ii) intersect and their point of
(1 1 3 )
intersectionis | —, — —, — —
2 2 2

21. We have, y = x?
and y=4

Required area = area of shaded region

2 PERYE
=2[(4—x")dx :2(4x——)
0 3/l
22. Put sin~'x = 0. Then x = sinf
Now, sin30 = (3sin0 - 4sin’0) = (3x — 4x°)
= 30 =sin"!(3x - 4x%)
= 3sin " lx =sin"!(3x — 4x%) [" 0 = sin"lx]
Hence, 3sin~lx = sin~!(3x — 4x%)

= —s(q. units
3 q

23. If all the 36 elementary events of the experiment
are considered to be equally likely, then we have
18 18 1
P(A)=—=— and P(B)=—=
4) 36 2 P(B)= 36 2
Also, P(A N B) = P(odd number on both throws)
_o .1
36 4
1 1 1
Now, P(A)-P(B)=—x-=—
ow, P(A)-P(B)=2x2=-
Clearly, P(A N B) = P(A) x P(B)
Thus, A and B are independent events.
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OR
Consider the following events.
E : Two balls drawn are white
A : There are 2 white balls in the bag
B : There are 3 white balls in the bag
C: There are 4 white balls in the bag

P(A) = P(B) = P(C) =+
’ 3

C, 1 3¢
P(E/A)=—2=—, p(g/B)=_2-3_1
‘c, 6 40 6 2
2
4
C
P(E/C)=4—2=1
CZ
P(C)-P(E/C
P(C/E)= (€) P(EIC)

P(A)-P(E/A)+P(B)-P(E/B)+P(C)-P(E/C)
1

) §X1 3

111 1 1
Ik poxtoxl
376 32 3

24. Given, f(x) is continuous at x = 3.

2_
So, lim f(x)= f(3) = lim (x+3)" -36 -
x—3 x—3 x—3

k

2 2
x—3 x—3

o (x+34+6)(x+3-6)
= lim =k
x—3 x-3

= 3+3+6=k
= k=12

k

25. We have, Z—y:1+x2 + 9%+ x2y?
x

d

_y:1+x2+y2(1+x2) :(1+x2).(1+}/2)
dx

= dy2 = (1+x?) dx
1+y 3

Integrating both sides, we get tan™" y = x + X ic
Whenx=0,y=1 3

tan_11=0+0+C:>C=g

- 1 L
" tan”! y=x +§x3 +Z is the required solution.

1 0 31
26. Given, A = and B! =
—4 2 5 2
1 0 [2 0]
Now, |A| = =2andadj A =
—4 4 1

24

2 0
. A-lzi(adj A):l
|Al 2|4 1

Now, (AB)™! = B14-1

1 3 12 O 1 10 1 5 1/2

2|5 2|4 1| 2f18 2| |9 1

27. We have, f(x) = x> - 3x> + 6x - 100 (1)

Differentiating (i) w.r.t. x, we get
f(x)=3x2-6x+6=3(x*-2x+1)+3

=3(x-1)*+3>0
- For all values of x, (x - 1)? is always positive
S f (x>0

So, f(x) is an increasing function on R.
28. The points A, B and C are collinear

AB and BC are parallel vectors.

=
& ABxBC=0
& (b-d)x(E-b)=0 & (b—a)xc—(b—a)xb=0
& (bxc—axc)—(bxb—dxb)=0
& (bxi+ixd)—(O—axb)=0 [-axc=-(xa)]
© Gxb+bxc+ixd=0
OR

Given, d=7i+j—4k and b = 2i+6+3k

Projection of bon 52%

14+6-12 8

 J49+1+16 66
x—1

29. Here, f: A — Bis given by f(x) = >
x—

where A=R - {2} and B=R - {1}
Let flx;) = flx,), where x;, x, € A (i.e, x, # 2, x, # 2)

x -1 x,-1
— M _ X

x1—2_x2—2

(= 1) (x,=2) =(x; - 2) (x, - 1)

X)Xy = 2X) =Xy + 2 =Xy — X = 2%, + 2
= 2% - X, =—Xx; - 2x,

X, = x, = fis one-one.

Letye B=R-{l}ie,y€e Randy#1
such that f{x) = y

Ll

=3 x—_1=y<:>(x—2)y=x—1
x—=2

S xy-2y=x-1x(y-1)=2y-1
2y -1
y—1

& X =

Class 12



2y -1
1

. flx) =y when x = € A(asy#1)

Hence, fis onto.
Thus, fis one-one and onto.

30. The given curves are
x*+y’=4 and x+y=2

". Required area = area of shaded region
2

J‘[\/f -(2- x)]dx

0

=0+ 2sm1(1) 4+2-0

=2- E —2=(m—2)sq.units.

31. The given curve is x = sin 3t y = cos 2t

= d—x=3cos3t;d—y=—251n2t
dt dt
dy _dyldt  2sin2t
dx dx/dt 3cos 3t
i . 3m T 1
Att=—, x=sin— =sin— = —
4 4 4
—cosE—O
4 2
2sin =~
(dy) mo 21 22
and =- == =
dx ),_ 3 3n 3 3
cos— -

_r
4 4 \/E

. Equation of the tangent to the given curve at
T

I=—1is
4

y_ozﬁ(x_i] = 3y=2/2x-2
3 V2
OR

We have, f(x) = 3x* - 4x> - 12x* + 5

F(x) = 12x% - 12x% - 24x = 12x(x* - x - 2)
= f(x) =12x(x + 1)(x - 2)
Now, f'(x) =

= 12x(x+1)(x-2)=0
= x=-1,x=0o0rx=2

Mathematics

Hence these points divide the whole real line
into four disjoint open intervals namely (-oo, -1),
(-1, 0), (0, 2) and (2, =)

Sign of f '(x)

Nature of
function

Interval

(-o0,-1) () (=) (=)<0

Strictly decreasing

(-1,0) (=) (+) (=) >0 | Strictly increasing
0,2) (+) (+) (=) <0 | Strictly decreasing
(2, 00) (+) (+) (+) > 0 | Strictly increasing

(a) flx) is strictly increasing in (-1, 0) U (2, o)
(b) flx) is strictly decreasing in (oo, -1) U (0, 2)

m/2 m/2 dx
32. Let I =
J1+\/tanx £1+ /sinx
COS X

s nf \Jcos x .
\Jcosx + \/smx (@)

a a
By the property, Jf(x)dx :J f(a—x)dx, we get
0 0

)
R

/2 '\/ sin x
v/sin x ++/cos x

Addlng (i) and (ii), we get

n/2|: A Ccos x
20 = j +
0 x/sinx +x/cosx

dx

..(ii)

\/sin x :|
dx
\/sin x + \/cos X

/2 -
= I l-dxz[x]g/2 == = [=—
0 4
33. For f(x) to be continuous at x = 0, we have
lim f(x)= lim f(x)= f(0) ..(1)
x—0" x—0t

Here, f(0)= asmE:

a
lim f(x)= hma sm( (- h+l))

x—0"
=lim a sin (——h—) = lim acos(Eh): a
h—0 2 2 h—0 2
Now, lim f(x)— lim w
x—0" h—0 h
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sinh 1
—sinh sinh -1
cosh cosh
h—0 W h—0 W
~ sinh _ 1-cosh
= lim X lim
h—0 h—0 cosh-h?
23in2 (h)
. . 2 1 1
=1x lim X lim ——==1x—==
h—0cosh h—0 h 2 2 2
4X(z)

From (i), we geta = 1/2
Hence, f(x) is continuous at x = 0, ifa = 1/2.

34. We have, [x sin® (Z)— yldx+xdy =0
x

= sin’ (Z)_Z+d_y:0
x) x dx
This is a linear homogeneous differential equation
Puty=vx :>d—y=v+xﬂ
dx dx
(i) becomes

. dv
sinv—v+v+x—=0
dx

= xﬂ+sin2v =0 = cosec’ vdv+@=0
dx X
Integrating both sides, we get
-cotv+logx=C = —cot(z)+logx =C
X

is the required solution.

OR
dy .
We have, x——+ y = xcosx +sinx
dx
dy y sin x
= —+Z=cosx+——
dx x X
It is a linear differential equation.
J‘ldx log x
LF.=¢'* =¢%*=x
sin x
y-x:J.x cosx+—— |dx+c
X

= j[xcosx +sinx]dx + ¢

zxsinx—J‘sinx dx+J‘sinx dx+c =xsinx +c
. c
= y=sinx+—
x

T
Given that, y =1 when x = 5

1=1+—— = ¢=0
/2

". y=sin x is the required solution.
26
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35. The given function is f{x) = [x - 1| + |x + 1|

—(x=1)—=(x+1), x<-1 -2x, x<-1
=q—(x-D+x+1,-1<x<1 =142, -1<x<1
x—1+x+1 ,x21 2x, x21
Atx=1,
£y = tim LJATR=ID oy 272
h—0 —h h—0 —h
1+h)—fQ1 2(1+h)-2
f(1%)=lim JUrm=f0 lim 272 2
h—0 h h—0 h h—0 h

o f(17) #f (17) = fis not differentiable at x = 1.
Atx=-1,
(1) = i
o= jm
—2(-1-m-@2)_ . 2k

lim =-2
h—0 —h

f1-h) - f(=1)
—h

= lim
h—0 —h
f'(_1+)= lim Mz lim ﬂzo
h—0 h h—0 h
S ) £ (-1

= fis not differentiable at x = -1.

1 2 -3
36. Given,A=1|3 2 =2
2 -1 1
1 2 -3
Al=3 2 2 =12-2)-2(3+4)-3(-3-4)
2 -1 1
=-14+21=7#0
A1 exists

Now, A, =0,A,,=-7,A53=-7,A,,=1,A,,=7,
Ay =5 A3 =2,A3=-7,A53=-4

0 1 2
adjA=|-7 7 -7
-7 5 —4
0 1 2
U T |
= A" =—adjA==|-7 7 -7
|Al
-7 5 —4
The given system of equations is
x+2y-3z=6
3x+2y-2z=3
2x-y+z=2
The system of equations can be written as AX = B
1 2 -3 X 6
whereA=|3 2 2 X=|y|,B=|3
2 -1 1 z 2

A1 exists, so system of equations has a unique

solution given by X = A~'B

Class 12



x ) 0 1 2|6 ) 7 1
= |YVI|= ; =7 7 =7||3]|= ; =35|=[-5
z -7 5 —4||2 =35 =5

= x=1,y=-52z=-5

-4 4 4111 -1 1

Wehave, [-7 1 3 ||1 -2 =2
5 =3 —-1(]2 1 3

[—4+4+8 4-8+4 —-4-8+12
=|-74+1+6 7-2+3 —7-2+9
| 5-3-2 —5+6-1 5+6-3
(8 0 0

=0 8 0|=8I

0 0 8

N T | Py
85—3—121 3
1 -1 1" -4 4 4
1 2 2 =Y 1 s
2 1 3 85—3—1

The given system of equations is
X-y+z=4,x-2y-2z=9,2x+y+3z=1and it can
be written as AX = B

where,
1 -1 1 X 4
A=|1 =2 =2|,X=|y|.B=|9
2 1 3 z 1

Here, |A|=1(-6 +2) + 13+ 4) + 1(1 + 4)
=-4+7+5=8#0

So, the given system of equations has a unique solution

given by X = A™!B.

X 1—4 4 4[4 —-16+36+4
= [r]=5]7 1 3||9]=5| 2+9+3
z 5 =3 -1||1 20—-27-1
24 3
1
=—|-16|=|-2|= x=3,y=-2,z=-1
8
-8 -1

37. Let the equation of the plane be

XYL E (i)
a b ¢

Mathematics

where, a, b, ¢ are variables.

This meets X, Y and Z axes at A(a, 0, 0), B(0, b, 0) and
(0,0, ¢).

Let (o, B, y) be the coordinates of the centroid of
triangle ABC. Then,

a+0+0 a 0+b+0 b
a:—:—,B:—:—,
3 3 3 3
0+0+c¢c ¢ B
- = = ..o\l
Y 3 3 (ii)

The plane (i) is at a distance 3p from the origin.
3p = Length of perpendicular from (0, 0, 0) to the
plane (i)

0 0 O
+b+c—4
= 3p=—2
(T T+
a b c
1
= 3= 2 2 2
(T T+
a b c
1 1 1 1
= —=5+t5+t5 ...(iii)

From (ii), we have

a=30,b=3Pand c=3y

Substituting the values of a, b, ¢ in (iii), we get
1 1 1 1

+ —_—
9p*  9a? 9p* 9y
11 1 1

—=—+—=+—=
Py
o1 1 1 1
So, the locus of (o, B, y) is —=5t5t5
x° oyt oz
OR

Given lines are
L 7 =i+2j— 4k +AMQ2i+3]+6k);
L:r= 3§+3}'—512+u(4§+6}'+1212)
We have @, =i+ 2] — 4k, b, = 2i + 3] + 6k
and @, = 3i+3j— 5k, b, = 4i +6j+12k
So, 4, —d, =2i+j—k
Also,b, =4i+6j+12k =25, = b, || b,
Hence [, and [, are parallel lines.
Shortest distance between two parallel lines is,

b x (@, —d;)
b |
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(22+3}'+6I§)x(2§+}'—l§)

= =
—9i+14] — 4k

= -l

7

2 2 2 roa
= d:\/( O +14 + () _ v298 units.

7 7
x=0,y=0
Solving [, and [,, we get 3(8,6)
55

Y

Shaded portion OABC is the feasible region,

The maximum value of z is 10, which is at
A(0, 2).
OR
Letl :2x+3y=6,1,:3x-2y=6,1;:y=1x=0,y=0

v b
v
Solving [, and I;, we get D (1.5, 1)
30 6
Solving [, and [,, we get C(—,—)
&h 2 8 313
Shaded portion OADCB is the feasible region,
where coordinates of the corner points are O(0, 0),
A(0,1), D(1.5,1), C (@,E), B(2,0).
13 13

The value of the objective function at these points are :

h i f th i , 0), - :
where coorilngtes of the corner points are O(0, 0) Corner Value of the objective fanction
A(O, 2), B (g,g), C(Z, 0) points z=8x+ 9}’

The value of objective function at these points are : 0(0,0) 8x0+9%x0=0
A0, 1 1=
Corner Value of the objective function ©1) 8x0+9x1=9
points z=2x+5y D(15,1) 8x15+9x1=21
O(O)O) 2x0+5%x0=0 30 6 30 6
Cl=— | | 8x5+9x—=22.6 (Maxi
A(0,2) 2x0+5x2=10(Maximum) (13 13 3 13 (Maximum)
B(§ é) 2X§+5X§=9.2 B(2,0) 8x2+9x0=16
i ° - 30 6
C(2,0) 2x2+5%x0=4 The maximum value of zis 22.6, whichisat C (E,B)

©0O
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