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)* - 13) - 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 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) 13)* - 3(6)
10. | Vector Algebra 33)* 102)* - - 4(5)
11. | Three Dimensional Geometry 20 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.
#Out 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.

Section-I1I comprises of 10 questions of 2 marks each.
Section-IV comprises of 7 questions of 3 marks each.

Section-V comprises of 3 questions of 5 marks each.

ok L

Internal choice is provided in 3 questions of Section-111I, 2 questions of Section-IV and 3 questions of Section-V.
You have to attempt only one of the alternatives in all such questions.

PART - A

Section - I

1. Find the magnitude of the vector d = 3i— 2}' +6k .
OR

Find the number of vectors of unit length perpendicular to both the vectors a = 2i + } +2kand b = }'+ k.

2. Suppose that five good fuses and two defective ones have been mixed up. To find the defective fuses, we test
them one-by-one, at random and without replacement. What is the probability that we are lucky and find
both of the defective fuses in the first two tests?

3. State the reason for the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} not to be transitive.

OR
Let R be the equivalence relation in the set A = {0, 1, 2, 3, 4, 5} given by R = {(a, ) : 2 divides (a - b)}. Write

the equivalence class [0].

. . . . . 4— 1-
4. Find the direction cosines of the line 5 *_r_ TZ
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10.

11

12.

13.

14.

15.

16.

0 a -3
If the matrix A=[2 0 -1/ is skew symmetric, then find the value of ‘a” and ‘b’

b1 0 OR

Write the element a,; of a 3 x 3 matrix A = [a;] whose elements a;; are given by a;; = d ; ’ l'

i
X sin® cos0
If |—sin® —x 1 |=8, then find the value of x.

cosO 1 X

.X'—COS2 X

sin® xcos” x

sin2
Find the value of J. 3 dx

OR

4
X
Evaluate : _[ >
Sx™+1

LetA={1,2,3},B=1{4,5,6,7} and let f={(1, 4), (2, 5), (3, 6)} be a function from A to B, state whether fis
one-one or not.

dx

If a line makes an angle 0,, 0, and 05 with the x, y and z-axes respectively, then find the value of
cos 20, + cos 20, + cos 205.

OR

If the equation of a line AB is a I 3 y_+22 = ZT_S, then find the numbers to which direction ratios of a

line parallel to AB, are proportional.

d
Find the order and degree of y = px + \/a’p® + b*, where p = %
2 2
. Find the area enclosed by the ellipse x_2 + Z_Z =1.
a

Find the sum of the vectors a=i-2j+k, E=—2;+4}'+51Ac and E=§—6}'—71Ac.

Check whether the relation R in the set R of real numbers defined as R = {(a, b) : a < b} is
(i) symmetric, (ii) transitive.

If A is a square matrix such that A% = A, then show that (1 - A)> + A=1L.

5
Find the value of P(A U B), if 2P(A) = P(B) = T and P(A | B) = %

If (@xb)* +(@-b)? =400 and |a| =4, then find |5].

Section - I1

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

17.

Neelam and Ved appeared for first round of an
interview for two vacancies. The probability of
Neelam’s selection is 1/6 and that of Ved’s selection
is 1/4.

Based on the above information, answer the
following questions :

L
A VAL
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(i) The probability that both of them are selected, is

1 1 1 1
(@ — (b) — () - (d) -
12 24 6 2
(ii) The probability that none of them is selected, is
2 3 5 1
z b 2 2 d =
(a) . (b) 2 (0) s (d) 3
(iii) The probability that only one of them is selected, is
5 2 2
(a) 3 (b) 3 (0) - (d)
(iv) The probability that atleast one of them is selected, is
3 1 3 2
2 b) — 2 d =
@ © © 2 @ 2

(v) Suppose Neelam is selected by the manager and told her about two posts P and Q for which selection is

independent. If the probability of selection for post P is é and for post Q is % , then the probability that

Neelam is selected for at least one post, is

1 2 3 1

- b) = e d) -

(@) (b) (c) o d 2

18. Sonam wants to prepare a sweet box for Diwali at home. For making lower
part of box, she takes a square piece of cardboard of side 18 cm.

Based on the above information, answer the following questions :

(i) Ifxcmbe the length of each side of the square cardboard which is to be
cut off from corner of the square piece of side 18 cm, then x must lie in

(a) [0, 18] (b) (0,9)
() (0,3) (d) None of these
(ii) Volume of the open box formed by folding up the cutting corner can be expressed as
(a) V=x(18-2x)(18 - 2x) (b) V= §(18+x)(18—x)
(¢c) V= 2(18—2x)(18+2x) (d) V=x(18-2x)(18 - x)

(iii) The values of x for which Z—V =0, are
x

(a) 3,2 (b) 0,3 () 0,9 (d 3,9

(iv) Sonam is interested in maximising the volume of the box. So, what should be the side of the square to
be cut off so that the volume of the box is maximum?

(a) 13cm (b) 8cm (¢) 3cm (d) 2cm
(v) The maximum value of the volume is
(a) 144 cm® (b) 232 cm’ (c) 256 cm’ (d) 432 cm’
PART -B

Section - II1
19. Differentiate sin® x w.r.t. < *.

dx
j\/5—4x—2x2 '
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20. Find



OR

Evaluate : J' sin2x dx

o3 Jiol++5)
sin| x—— |sin| x+—
3 3

. .4 .
21. Prove that the area enclosed between the x-axis and the curve y = x* - 1is — sq. units
3

22. Find the value of cos™! (%j +2sin”! (%j

23. Ifﬁ=2§+3}'—f< and 5:2+2}+312,ﬁnd ixb and |dxb]|.
OR
azsinBSinC.

Prove by vector method that the area of AABC is
2sinA

1 1 1
24. If A and B are events such that P(A) = 3’ P(B) = 1 and P(A N B) = o’ then find P(not A and not B).

25. Show that the function f(x) = 4x> — 18x? + 27x — 7 is always increasing on R.

+3
26. If the solution of the differential equation Z—y = ;zx 7 represents a circle, then find the value of ‘a’
x 2y+

27. Find the vector equation of the line passing through the point A(1, 2, -1) and parallel to the line
5x-25=14-7y =35z

28. If A is a non-singular 3 x 3 matrix such that |5- adjA| = 5, then find |A].

OR
1 -2 5
If there are two values of a which makes determinant, A=[2 a -1/=86, then find the sum of these values.
0 4 2a
Section - IV

29. Find the value of k, for which

N1+kx —1—kx

, if—-1<x<0
(x)= x
f 2x+1 .
s if0<x<l
x—1
is continuous at x = 0.
/2
30. Evaluate : J sin2x tan” (sinx)dx
0

a+bsinx

31. Differentiate the function log(a “heinx

) with respect to x.

OR

d f /
Find %,when y= \/a +Va+Va+x*,where a is a constant.

32. Find area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle x* + y* = 32.

33. If the equation of tangent at (2, 3) on the curve y* = ax® + b is y = 4x -5, then find the values of @ and b.

Mathematics 5



34.

35.

36.

37.

38.

Solve the differential equation :
1+ xz)j—y+2xy —4x% =0, subject to the initial condition y(0) = 0.
* OR
dy x(2logx +1)

Find the particular solution of the differential equation -
dx siny+ ycosy

T
, given that y = > when x = 1.

Show that the function f: (-0, 0) — (-1, 0) defined by f(x) = %H’ x € (o0, 0) is one-one and onto.
x

Section -V
8 4 2
Find the inverse of the matrix A=|2 9 4].
1 2 8

OR

2 3 1 -2 ] 1 .-l
If A= ,B= , verify that (AB)" =B A™".
1 -4 -1 3
Find the equation of the plane passing through the points (2, 2, -1) and (3, 4, 2) and parallel to the line whose
direction ratios are 7, 0, 6.
OR
Consider the lines
x+1l y+2 z+1 I x—-2 y+2 z-3
K 1 2 77 2 3

Find the distance of the point (1, 1, 1) from the plane passing through the point (-1, -2, -1) and whose
normal is perpendicular to both the lines L, and L,.

L

Solve the following LPP graphically.
Maximize, Z = 150x + 250y
Subject to the constraints
x+y<35
1000x + 2000y < 50000
xy20
OR

Find the number of point(s) at which the objective function Z = 4x + 3y can be minimum subjected to the
constraints 3x + 4y <24, 8x + 6y <48, x<5,y<6;x,y = 0.
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< SOLUTIONS >

1. Here, d=3i—2j+6k

Its magnitude = |;1|

3+ (=22+6® =J9+4+36=+/49=7.

OR

Given, 5=2;+}'+21A< and E=}+1Ac

- a X b
Unit vectors perpendicular to d and b are + (l (j Z J
ax

So, there are two unit vectors perpendicular to the
given vectors.

2. Let D, D, be the events that we find a defective
fuse in the first and second test respectively.
Required probability = P(D, N D,)
21 1

= P(D)P(D,|Dy) === =—
(D)P(D, | D)) 76 21

3. For transitivity of a relation, if (4, b) € R and
(b,c) e R=(a,c) eR
We have, R = {(1, 2), (2, 1)}
= (1,2) e Rand (2,1) e Rbut(1,1) ¢ R
R is not transitive.
OR

Here, R = {(a, b) € A x A : 2 divides (a - b)}, which is
an equivalence relation, where
A={0,1,2,3,4,5}
Clearly, [0] = {a € A : aR0}
={a € A:2divides (a - 0)} = {a € A : 2 divides a}
=10, 2, 4}

Equivalence class [0] is {0, 2, 4}.

4. The given equation of line is

4—-x 1-z .
2 6 3
x-4_y_z-1 _ x=4_y _z-1
2 6 -3 2 -6 3
Now, as \/22 + (—6)2 +32 =7
D.cC’s. of (i) are %, _—6, 3 .
7 7 7
5. Since, matrix A is skew symmetric matrix.
A'=-A (i)
0 a -3 0O 2 b
Now,as A=[2 0 -1 A'=| a
b1 0 -3 -1 0

From (i), A+ A'=0

Mathematics

(0 a 3] [o 2 b
= (2 0 -1|+|a 0 1|=0
b1 0] |3 -10
[0 2+a b-3] [0 0 O
= la+2 0 0 |=lo 0 o
b-3 0 0 000

a+2=0andb-3=0
= a=-2and b=3

OR
li—J
Here, a,] = T
2-3 -1 1
Fori=2,j=3wehave, a,; B ] U e
2 2 2
6. Expanding the given determinant, we get
x(=x* = 1) —sin O(-xsin O - cosO) + cosO (-sinO +
xcos0) =8
= X -x+x=8 = x°+8=0
= (x+2)(x*-2x+4)=0
= x+2=0 [ x*-2x+4>0Vx]
= x=-2
7. We have,

j sin2 X— cos2 X

2 2

dx= j(secz x— cosec2x)dx
sin” xcos” x

=tanx + cotx + C

OR
F x
LetI=I 5 dx
2 X +1
1
Putx’+1=t = 2xdx=dt = xdx=5dt

Alsox=2=t=5andx=4=1t=17

17
1edt 1 17
513 2[og| s

1 1 17
=—[log17 —log5] = ~log| —
2[0g 0g5] 208(5)

8. Wehave, A =1{1,2,3},B=1{4,5,6,7}and
f=1(1,4),(2,5), (3,6)}

f(1) =4, f(2) =5and f(3) = 6.
Since, distinct elements of A have distinct images in B,
therefore, fis one-one function.



9. Consider, cos 20, + cos 20, + cos 20,
= 2(c05261+ c:osze2 + cos293) ~3 (. cos2x=2cos’x— 1)
=2(1)-3=-1

OR

Since direction ratios of line AB are 1, -2, 4, therefore
the direction ratios of line parallel to AB will be
proportional to 1, -2 and 4.

10. Given, y— px=-la’p> +b*

= (y-px)?=a’p*+b*
= (- a)p? - 20p + ()

o 2) ()
= (- | 20| g ]+ 0P - =0

Hence, order is 1 and degree is 2.

- =0

11. We know that, the area enclosed by ellipse

2 2
x_z +2_—1is mab $q. units.
a b?

12. The given vectors are

a=§—2}+12,5=—2§+4}+512, 5:2—6}'—712
Required sum =g +b +¢

=(i—2j+k)+ (=2 +4]+5k) +(-6j—7k) =—4j k.

13. We have, R = {(a, b) : a < b}, where a, b € R
(i) Symmetric: Let (x,y) € R,i.e, xRy = x<y
Then,y ¢ x,s0(x,y) € R = (y,x) € R

Thus, R is not symmetric.

(ii) Transitive : Let (x, y) € Rand (y,2) € R

= x<yandy<z = x<z

= (x, z) € R. Thus, R is transitive.

14. We have, A=A
Now,LHS.=(I-A>+A=(I-A)I-A)I-A)+A
=(I-I-T-A-A-T+A-A)I-A)+A
=(I-A-A+A)(I-A)+A

[-1-A=A-1=Aand A>=A]
=(I-A)(I-A)+A
=(I-I-T-A-A-IT+A-A)+A
=(I-A-A+A)+A=(I-A)+A=I=RH.S.
Hence, (I- A)> + A =I

. 2 P(ANB) 2
15. GlVen, P(AlB)—— = W—S
5 2
= P(ANB)= —P(B) X373
Hence, P (4 uB):P(A)+P(B)—P(A mB)
—lxi+i_£ .. PA_5 PA— 5
- 13 13 13 - 2P( )—_ (A) 13
5+10 4 11
26 T 26

16. We have, (@xb)% +(G-b)* = 400 and |d| = 4
-2
2 =[al*[B]
2112 2
= 400=(4)2|p]" = 16/b]" = 200

We know that, (ElXI;)Z + (Zz-l;)

-2 -
= | =25 = b=

17. Let A be the event that Neelam is selected and B be
the event that Ved is selected. Then, we have,

1
P(A) = -
(A) p

= P(A) = l—ézgzp(Neelam is not selected)
1
P(B) = —
(B) 1

3

— 1
= P(B)=1- 1 = 1 = P (Ved is not selected)

(i) (b) : P (both are selected) = P(A N B) = P(A)-P(B)
1 1 1

6 4 24
= P(A N B) = P(A)-P(B)
5.3 5
=X =
6 4 8
(iii) (d) : P (only one of them is selected)
= P(A N B) + P(A N B) = P(A)-P(B) + P(A)-P(B)
1 3 5 1 3 5 8§ 1
= X+ —t+—=—==
6 4 6 4 24 24 24 3
(iv) (a) : P (at least one of them is selected)
=1 - P (Both are rejected)
5.3
8 8
(v) (b) : Let E, be the event that Neelam is selected for

post P and E, be the event that Neelam is selected for
post Q.
P (Neelam is selected for atleast one post)
= P(E, UE,) = P(E,) + P(E,) - P(E, N E,)
211 11 12 2

6767427

18. (i) (b) : Since, side of square is of length 18 cm,
therefore x € (0, 9).
(ii) (a) : Clearly, height of open box = x cm
Length of open box = 18 - 2x
and width of open box = 18 - 2x
Volume (V) of the open box = x x (18 - 2x) x (18 - 2x)
(iii) (d) : We have, V = x(18 - 2x)?
av._ x-2(18 - 2x)(=2) + (18 — 2x)?
dx
= (18 - 2x)(-4x + 18 — 2x)
= (18 - 2x)(18 - 6x)

(ii) (c) : P (both are rejected) =

Class 12



Now,cji—vzo = 18-2x=0 or 18-6x=0
be

= x=9 or 3
(iv) (c) : We have, V = x(18 - 2x)?

and d—V = (18 - 2x)(18 - 6x)
dx

2
= d—‘zf = (18 - 2x)(=6) + (18 - 6x)(-2)
dx
= (-2)[54 - 6x + 18 - 6x]
=(-2)[72 - 12x] = 24x - 144
2
For x =3, d—\2/<0
dx ,
and forx =9, d—‘;>0
dx

So, volume will be maximum when x = 3.
(v) (d) : We have, V = x(18 - 2x)% which will be
maximum when x = 3.
Maximum volume = 3(18 - 6)?
=3x12x12=432cm’

19. Let u(x) = sin® x and v(x) = e ~.

u .
Now, — = 2 sin x cosx
x
dv CoS X . . CoS X
and —=e (—sinx)=—(sinx)e
x
du
du 3. 2sin xcos x 2c0s X
Thus, — = Z—x = =_
. COoS X COoS X
A e
dx
20. Let I =

J‘ dx =LJ‘ dx
V5—4x—2x7 V2 fé_zx_xz
2

Hr— %
e T

2

dx
2
—(x+1)2

1 x+1

| 1 . _1[\/5 :|
=—=sin | — [+ C=—=sin —(x+1)|+C
J2 7 V2 7

2
OR

sin2x

el
prllesh ),
el +3)

Mathematics

dx

LetI:j

R A b
ol

- e 2o -

ot

21. The equation y = X -1 represents a upward
parabola with vertex at (0, -1).

It cuts x-axis where y = 0

ie,x*-1=0=>x=1%1

dx

=log +log +C

1
Required area = J' (x%—1) dx

1
§(1+1)—(1+1)

4
——2|=— sq. units
3 ‘ 3%
22. We know that the range of principal value branch

T T
of cos™' and sin™! are [0, 7] and [_E’ 5:| respectively.

_1( 1 1
Let cos 1(—) =X = —=C0SX
2 2
1
Then, — = cos(z), where r €[0, i]
2 3 3
_1( 1 1
Let sin 1(—) =y = —=sin
2 4 2 4

Then, 1 = sin(g), where r e [—E, E}
2 6 6 2 2

-1 1 -
cos 1(—)+251n l(l)=£+2-£=2—n.
2 2) 3 6 3

23. Given, G=2i+3j—k and b=i+2j+3k
Dk

3 -1

2 3

i
Now, ixb=2
1

= (942)i—(6+1)j+(4—3)k=11i—7]+k.

o [axB =D+ (<72 +Q)? =171
OR

Area of the triangle ABC

1l == = 1 Lo
= 5|BC><BA|— E|acsmBn|



1 ) 1
= EacsmB =g sin BsinC

sinC

a sinB sinC [By sine rule]

5 sin A
a®sinB sinC
2sin A

1

24. Here, P(A) - P(B) = ~x > = = p(ANB)
3 4 12

= Events A and B are independent.
= Events A and B are also independent.
Now, P(A n B)=P(A) P(B)
(" Aand B are independent events)
=(1-P(A))(1 - P(B))

2(1_1)(1_1)=zx§=1
3 4 3 4 2

25. We have, f(x) = 4x> - 18x* + 27x - 7
= f(x) = 12x* - 36x + 27

9 3)?
=12(x2—3x+z) :12(x—5) >0VxeR

Hence, f(x) is always increasing on R.

26. We have, dy ax+3
dx 2y+f
= (ax+3)dx= 2y +f)dy

2
= ax? +3x=y> + fy+C (Integrating both sides)

= —%xz +y2 -3x+ fy+C=0
This will represent a circle, if %a =l=a=-2

[+ coefficient of x* should be equal to coefficient of ]

27. Vector equation of the line passing through
(1, 2, -1) and parallel to the line
5x-25=14-7y=35z
-5 y-2 z or X=5_y-2_z
1/5 -=1/7 1/35 7 =5 1
is F:(§+2}'—Iz)+k(7§—5}'+12)
28. Given that |5 adjA| = 5 and
A is non-singular matrix, i.e., |A| # 0.
Clearly, |5 adjA| =5

ie.,

1
= 5adjA|=5 = ladjA |=—
5
a1 : 1.
= |A] 1:_2 (. |adj A| = |A|"L, if |A] % 0)
5

1
= |A|l=%x-

5

10

OR

1 -2 5
Given, A=2 a -1|=86
0 4 2a

Expanding along C,, we get
1(2a® + 4) - 2(~4a - 20) = 86

= 2a*+4+8a+40=86

= 2a*+8a-42=0

= a*+4a-21=0=(@a+7)a-3)=0=>a=3,-7
Now, sum of valuesof ais 3+ (-7) =3 -7 =-4
29. Since, f(x) is continuous at x = 0
11m f(x)=f(0)= lim f(x) (1)
x—0"t x—0"

Here, £(0)= 23011 — (i)

lim _f()= lim /(0-+h)= lim 2hHl_ i)
x—0"t 0 h-

N1—kh —1+kh

and lim f(x)—hmf(O h)—l

x—0"
—kh=1+kh  1—kh +x/1+kh
X
J1=kh +1+kh

= lim
h—0 —h
(1—kh)— (1 +kh)
= l11im
h—0 —h[\1—kh + 1+ kh]
2k 2k

= lim =k ..(iv)

hs01—kh +1+kh 2
Now, from (i), (ii), (iii) and (iv), we get k = -1

/2
30. Let = J sin2x tan_l(sinx)dx
/2 0
= J. 2sinx cosx tan_l(sinx)dx

0
Let sinx = t = cosx dx = dt

Also, x=0=1t=0 and x=§:t:1

o I=[2ttan"t dt=2[ttan"t dt
0 0
Integrating by parts, we have

t2 1 1 tz
I=2[—tan_1t:| —2_[ S-dt
2 0 02(1+t )

1 b2
=2|:—tan_11—0:|—j 3 dt
2 o A+t%)

1 m t2 41 1, _m t 1
=X |- d
[ ] {(m) 4 l(l (1+t2))t
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T 1 -1 41
=Z—[t]o+[tan tly

T T T
= 1+ =31

a+bsinx)

31. Let y= IOg(a—bsinx

Then, y =log(a + b sinx) - log (a - b sinx)

dy 1 d . 1
= a_a+bsinxX%(a-l_bsmx)_{a—bsinx
d .
X%(a—bsmx)}
dy 1 b o
= E_a+bsinx(O+bcosx)_{a—b81nx(0 bCOSX)}
_ d_y_ bcosx bcosx
dx  a+bsinx a-bsinx
dy 1
= %_bcosx{a+bsinx+a—bsinx}

dy {a—bsinx+a+bsinx}
= —F—=bcosx
dx

(a+bsinx)(a—bsinx)

2abcosx

a’ —b*sin’x

OR

We have, y=1a+\a+a+x? where aisa constant.

1

=>y=|a+ a+m]5
y=la+
o @ Mardordaret ] Llarardara )

—_

2
L _l"
= j—ﬁz%[a%—\/a-i—i \/a-i—xz] ? %(a+ a+x2) 2
X%(a+\/a+x2)
1 1]
oo ) 2 o)

1 1
X[E(a+x2) 2 -Zx]

1

dy 1

= %z—x[(a+\/a+\/a+x2 )'(a+\/a+x2)-(a+xz)]iE

4

32. We have, x> + yz = 32 ..(i), a circle with centre
(0, 0) and radius 4+, and y=x ...(ii), a straight line.
Solving (i) and (ii), we get point of intersection (4, 4)
in the first quadrant.

Mathematics
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y=x
(4,4)
0 @20
4 NG
Required area = jxdx + J. 32—x% dx
0 4

42

4
2
2 32 _
:|:x—:| + = 32—x2+3—sin X
20 |2 2 42,

-3 +|:16><£] —[2\/32 —42 +16sin~! i]
2 2

=8 + 81 — 8 — 4 = 47w sq. units

33. We have, y* =ax’ + b
Differentiating w.r.t. x, we get

4 = 3ax? =
dx dx 2y

2
N (d_y) _ [3ax ) — g
dx 2,3) 2}/ 2,3)

So, equation of tangent at the point (2, 3) is
y-3=2a(x-2)

= y=2ax-4a+3 ..(1)

But we are given that equation of tangent at (2, 3) is

y=4x-5 ..(ii)
On comparing (i) and (ii), we get

2a=4 = a=2
Point (2, 3) lies on the curve y2 =ax’+b,
(3=l a+b=9=8a+b

= 9=8x2+b = b=-7

2
2y dy _3ax”

34. We have, (1+ xz);l—y+ 2xy = 4x*
x

dy  2x 4x?
= T 2T 2

dx  1+x I+x
This is a linear differential equation of the form
d 2
—y+Py=Q where P = 2x2 and Q= 4x 5
dx 1+x 1+x

2x dx

2
", I.F.=ejpdx =e l+x _Plog(l+xh) _ 1 4 42

So, the required solution is given by

y+a?) = (1+x%)dx+C

4x2
1+x2
= y(1+x2) = 4Jx2dx+C

11



3
= y(1+x2)=%+C

Given that y(0) =0
01+0)=0+C=C=0
3
Thus, y:L

3 is the required solution.
3(1+x7)

OR
We have, @ _ xQlogx+1)
dx siny+ycosy
= (siny + y cosy)dy = x(2 logx + 1)dx
On integrating both sides, we get
- cosy + y siny — (- cosy)
x? 1 x° x?
=2 logxx——J.—x—dx +—+C
2 x 2 2
2 2
= ysiny = leogx—x?+%+c
= ysiny=x*logx+ C
Whenx=1,y= g
EsinE=1-10g(1)+C :>£= C
2 2 2

. ysiny = x* logx + /2 is the required solution.

35. Given, f(x) = L, x € (—o0,0)
X 1+ |x|

=— (. x € (-,0), |x| = -x)

S 1-x
For one-one : Let f(x,) = f(x,), x;x, € (-0, 0)
X1 _ %

= =
= x(1-x))=x(1-x)

= XXXy =Xy - XX, = X=X,
Hence, if f(x,) = f(x,), then x, = x,
. fis one-one

For onto : Let flx) = y

= y= é = yl-x)=x = y-xy=x

= x+xy=y=>x(1+y)=y = x= %
Here, y € (-1, 0) Y
So, x is defined for all values of y.
Also x € (-0, 0) forall y € (-1, 0).
. fis onto.
36. We have,
8 4 2
|Al=]2 9 4/=8(72-8)—4(16—4)+2(4—9)
1 2 8

=512-48-10=454=0
12

Thus, A is a non-singular matrix and therefore it is
invertible.
Let Cij be cofactor of a; in A. Then,

4 2 9
4
CZI:—Z o= 28,C,, ) 8=62,
C 8 4 12
23— 1 2_ >
8 2 8 4
31709 4 ,Cs, _2 4:_28’(733:2 9:64
64 -12 5] [64 -28 -2
adjA=|-28 62 -12| =|-12 62 -28
-2 28 64 -5 —-12 64
[ 64 28 -2
1 1
Hence, A '= —adjiA=—|-12 62 -28
A |Alad)A 154
-5 —12 64
OR

2 3 1 -2
Here, A= and B=
1 -4 -1 3

= |A|=-11and|B|=1

A=t agja=—L 7
|A| 1| -1 2

= RHS.=B'A™!
3 2 ( 1) -4 -3 ( 1
111 11J)l-1 2|\ 11
2 31[1 =2] [-1 5
Now, A-B = : =
1 —4||-1 3 5 —14
= |AB|=14-25=-11

LHS. = (AB)™ :(—i) [_14 _5]
1| 5 -1

From (i) and (i), (AB) ' =B 1 A7\

37. The equation of a plane passing through (2, 2, -1)
isa(x-2)+b(y-2)+c(z+1)=0 (1)
This plane also passes through (3, 4, 2).
a(3-2)+b(4-2)+c(2+1)=0

= a+2b+3c=0 ..(ii)
Now, plane (i) is parallel to the line whose direction
ratios are 7, 0, 6

Therefore, 7a + 0(b) + 6¢ =0 ...(iii)
Class 12



Solving (ii) and (iii) by cross-multiplication method,

we get
a _ b _ c
2)©)-0)(3) (B)-®’)1H) OO -2)7)
2l )
12 15 -1a %Y

= a=12\, b=15A, c=-14A
Substituting the values of a, b, ¢ in (i), we get
120(x - 2) + 15M(y - 2) - 14A(z + 1) = 0

= 12x-24+15y-30-14z-14=0 [ A#0]
= 12x+ 15y - 14z=68
This is the required equation of plane.

OR
Any plane through (-1, -2, -1) is
alx+1)+b(y+2)+c(z+1)=0 (1)

D.R’s of any normal to (i) are < a, b, ¢ >.
As this normal is perpendicular to both L, and L,,
therefore,
3a+1b+2c=0 ..(ii)
la+2b+3c=0 ..(iii)
Eliminating a, b, c between (i), (ii) and (iii), we obtain
x+1 y+2 z+1
3 1 2 (=0
1 2 3
= x+1DB-49-(+2)9-2)+(z+1)(6-1)=0
= -x+1)-7(+2)+5(z+1)=0
or x+7y-5z+10=0
This is the required equation of plane.
Distance of (1, 1, 1) from the plane (iv)
_ |1+7-5+10]| _13 it
J12 472 4 (=5)2 V75
38. The given problem is
Maximize , Z = 150x + 250y
Subject to the constraints
X+y<35x+2y<50andx,y>0
To solve graphically, we convert the inequations into
equations to obtain the following lines :
x+y=35x+2y=50,x=0,y=0
Let us draw the graph of these lines as shown below.

..(iv)

The feasible region is the shaded region. We observe
that the region is bounded.

The corner points of the feasible region OBED are
0(0, 0), B(35, 0), E(20, 15) and D(0, 25).

The value of the objective function at corner points of
the feasible region are :

Corner points Value of Z = 150x + 250y

0(0, 0) 0
B(35,0) 5250
E(20, 15) 6750 (Maximum)

6250

D(0, 25)

Clearly, Z is maximum at x = 20, y = 15.

OR
Let [, : 3x + 4y =24, 1, : 8x + 6y = 48, ; : x = 5,
ly:y=6,1s:x=0,1c:y=0

(I;) YA
%\“ Iy
8 p
P >,
5 -+
4 +
c
54
1 B
14
< 0 T T T T X’ t t :X(ZG)
v1234vc§4127 5\9‘11
For B : Solving [, and 5, we get B(5, 4/3)
24 24
For C: Solving [, and [,, we get C(7,7)
Shaded portion OABCD is the feasible region, where

0(0, 0), A(5, 0, B(5, 4/3), c(%,?) and D(0, 6)

Now minimize Z = 4x + 3y
Zat 0(0,0) =0
ZatA(5,0)=4x5+3x0=20

ZatB(S,%J:4x5+3x§ =24

Zatc(%,%):4x%+3x§:24
77 7 7

ZatD(0,6)=4x0+3x6=18
Thus, Z is minimum at 1 point O(0, 0).

©0O

Mathematics

13



