OAMPLE

()UESTION

Time Allowed : 3 hours

(PAPER

BLUE PRINT

Maximum Marks : 80

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

Section-I1I comprises of 10 questions of 2 marks each.

2

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-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
kx*, if x<2
1. Ifthe function f(x)= . is continuous at x = 2, then find the value of k.
3, if x>2
OR
L dy
If y = log, (log x), then find — .
dx
2. Iftan~!(cot®) = 26, then find the value of 6.
3. TFind the value of (i+)x(j+k) - (k+1).
OR
Iflines & —l_y-2_z73 and = “l_y=>_z- 6 are mutually perpendicular, then find the value of k.
-3 2k 2 3k 1 -5

4. If aline makes angles 90°, 135°, 45° with the X, Y, Z axes respectively, then find its direction cosines.
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dx

5. Evaluate:
‘[ 5-8x—x"
OR
/4
Evaluate : J |sin x| dx
—T/4
3 4 2
1
6. For matrix A=|—4 5 -=3|, find E(A—A’). (where A’ is the transpose of the matrix A)
2 7 9
7. Find the direction cosines of the side AC of a AABC whose vertices are given by A (3, 5,4), B (-2, -2, -2) and
C(3,-5,4).
OR
Show that three points A(-2, 3, 5), B(1, 2, 3) and C(7, 0, -1) are collinear.
8. IfA={1,56},B={7,9}and R={(a, b) €A x B:|a - b| is even}. Then write the relation R.
dyY d°
9. Find the degree and order of the differential equation : 5x (d_y) - d_); -6y =logx.
X X
OR
. . . Ay
Solve the differential equation (1 + x )d_ =e.
X
10. If A and B are the points (- 3, 4, - 8) and (5, - 6, 4) respectively, then find the ratio in which yz-plane divides
the line joining the points A and B.
11. If A is a square matrix such that A% = A, then find (I + A)® - 7A.
12. A line makes an angle of n/4 with each of X-axis and Y-axis. What angle does it make with Z-axis?
10 -2
13.If P= [ s :|, then check whether P! exists or not.
14. Write the projection of b+¢ ond, where ﬁ=2?—2/j+l§,l;=10+23 —2kand E=21A'—3+4IQ.
15. Let n(A) = 4 and n(B) = 6, then find the number of one-one functions from A to B.
16. A line makes 45° with OX, and equal angles with OY and OZ. Find the sum of these three angles.

Section - I1

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

17.

A card is lost from a pack of 52 cards. From the remaining cards of pack two cards are drawn and are found
to be both spades.
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Based on the above information, answer the following questions :

(i) The probability of drawing two spades, given that a card of spade is missing, is

21 22 23 1
a) —— b) =/ C S d) —
(@) 425 (®) 425 © 425 @ 425
(ii) The probability of drawing two spades, given that a card of club is missing, is
26 22 19 23
0 b) — == 4 =
@ s ®) s © s @ s

(iii) Let A be the event of drawing two spades from remaining 51 cards and E,, E,, E; and E, be the events
4
that lost card is of spade, club, diamond and heart respectively, then the value of 2 P(A/E;) is
i=1
(a) 0.17 (b) 0.24 (c) 0.25 (d) 0.18
(iv) All ofasudden, missing card is found and, then two cards are drawn simultaneously without replacement.
Probability that both drawn cards are aces is

1 1 1 2
- b) — — d) =
(a) 52 ®) 221 (© 121 (@ 221
(v) Iftwo card are drawn from a well shuffled pack of 52 cards, with replacement, then probability of getting
not a king in 1% and 2" draw is
144 12 64
a) — b) — c) — d) none of these
(@) 169 (®) 169 (© 169 (@
18. Arun got a rectangular parallelopiped shaped box and spherical ball inside it as his

birthday present. Sides of the box are x, 2x, and x/3, while radius of the ball is r cm.

Based on the above information, answer the following questions :

(i) If S represents the sum of volume of parallelopiped and sphere, then S can be

written as
4x° 2 2x% 4
(a) %+5nr2 (b) %+§m’2
2x° 4, 2 4
= t—nr d Zx+-m
(c) s 3 (d) XTI

(i) If sum of the surface areas of box and ball are given to be constant, then x is equal to

[ - 4np? K2 -4 K -4
(a) Tﬂr (b) p i (c) p T (d) none of these

(iii) The radius of the ball, when § is minimum, is

K K K K
S rve ®) \Sivan © \easan S e
(iv) Relation between length of the box and radius of the ball can be represented as
(@) x=2r ©) x=7 © x=2 (d) x=3r
(v) Minimum volume of the ball and box together is
2 3
_k o © —F (&) noneof these
2(3m+54) (3m+54) 3(4m+54)"
PART - B

Section - II1

19. Find the intervals on which the function f(x) = 2x> + 9x? + 12x + 20 is increasing.
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20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

A vector 7 is inclined at equal angles to OX, OY and OZ. If the magnitude of 7 is 6 units, then find 7.
OR

Find the value of A such that the vectors a = 2i+ 7\.}' +kand b=i— 2}' +3k are perpendicular to each other.

If A and B are two independent events, such that P(A)zl and P(B)zl, then find the value of
P(A|A U B). 2 >

If x € [0, 1], then find the value of %cos_1 (l—_x )

1+x
' J.\/16+(logx)2 i
X

Evaluate
OR
/2 .
Evaluate : J. X
o 1+ cos” x
dy 3e +3e"
Solve the differential equation : g_x TE

dx ef+e

A and B are two events such that P(A) # 0. Find P(B/A) if
(i) Aisasubsetof B (il) AnB=4¢
Find the derivative of [V1—x" sin™' x—x] w.r.t. x.
Find the area bounded by the curve x* + y* = 1 in the first quadrant.
2 0 -1
Compute the adjoint of the matrix | 5 1 ¢
1 1 3
OR
1 a 2
If the matrix | 1 2 5/ is not invertible, then find the value of a.
2 1 1
Section - IV

-1
Let A=R-{2}and B=R- {1}. If f: A — Bis a mapping defined by f(x) = x_2 , then show that fis bijective.
x —_—

cos’ x—sin®x—1
Consider f(x)= \/x2 +1-1
k, forx=0

, forx#0
. If f(x) is continuous at x = 0, then find the value of k.

Find the values of x for which f(x) = (x (x - 2))? is an increasing function. Also, find the points on the curve,
where the tangent is parallel to x-axis.

OR

An open box with a square base is to be made out of a given quantity of cardboard of area ¢? square units.
3

C
63

Show that the maximum volume of the box is cubic units.

1
Evaluate : j{tan_1 x+tan'(1—x)} dx
0
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33.

34.

35.

36.

37.

38.

164

2 2
), then prove that x* Z—y = (xd—y—yJ .

2 dx

If yleog(
X

x
a+bx

) _ ) y e*(sin® x + sin2x)

Solve the differential equation — = .

dx y(2logy +1)
OR

2
—y-2
Find the solution of the equation dy_Vy—y-2

dx  x?+2x-3
Find the area enclosed between the curve y =log, (x + e) and the coordinates axes.
Section - V
Find the image of the point having position vector i+ 3}' + 4k in the plane ?'(22 - } + I;) +3=0.
OR

x+2 y+1 z-
2

Find the points on the line at a distance of 2 units from the point (-2, -1, 3).

Solve the following linear programming problem (LPP) graphically.

Maximize Z = 4x + 6y
Subject to constraints:
x+2y<80, 3x+y<75; x,y=20
OR
Solve the following linear programming problem (LPP) graphically.
Minimize Z = 30x + 20y
Subject to constraints : x + y <8, x + 4y > 12,5x + 8y >20; x,y =0

0 6 7 01 1 2
If A=|-6 0 8|,B=[1 0 2| and C=|-2|, then calculate AC, BC and (A + B)C. Also verify that
7 =8 0 1 2 0 3
(A+B)C=AC+ BC.
OR

. . L . . 1 2 4 7 10
Find the matrix A satisfying the matrix equation A = .
2 3 3 5 01
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< SOLUTIONS >

1. Since, f (x) is continuous at x = 2.

lim f(x)=lim f(x) = k(2)’=3 =k =Z
x—2" x—2"

OR
y:]0g7 (logx) = M
log7
y_ 1 11 1
dx log7 logx x dx xlog7logx
2. We have, tan"!(cot0) =20 = cot 0 = tan 20
= cothcot(g—Ze)
T
— =~ -20 = 30=— —=@9=2
2 2 6
3. We have,

G+ ) x(G+k)-(e+i)=(ix j+ixk+ jxk)-(k+1)
= (k—j+i) (k+)=k-k+ii (ci-j=j-k=k-i=0)

~12 A2
=[dl +lil =141=2
OR
x=1 y-2 z-3
Lines = = an
-3 2k 2
x-1 y-5 z-6

= = are perpendicular if
k1 5 eperp
a,a, + byb,+ ¢, = 0.

10

= -303k)+2k+2(-5)=0=> k=——

4. Here a.=90° 3 = 135° vy =45°
Direction cosines are [ = cos o = cos 90° = 0,

m= cosl3=cosl35°:_T;,n= cosy=cos45°=%
5. Letl=[—2 &
5—8x—x* 21— (x+4)
_J- dx 1 \/_+x+4 LC
- (21)? = (x+4)° 2\/7 \/71 x—4
OR

/4 /4
Let I = J |sinx |dx = 2J‘smxdx

-n/4

=2[~cosx]"* :—2[%—1]:2—&

Mathematics

3 4 22 3 4
6. Wehave, A=|-4 5 -3|=A'=| 4 5
2 7 9 -2 -3
0 8 —4| [0 4 —2
%(A—A’):% 8 0 -10|=|-4 0 -5|
4 10 0 2 5 0

7. The direction cosines of the line AC are

3-3 —-5-5
\/02 +(=10)* +(0)* \/02 +(=10)% +0?
4-4
V0% +(-10)* —0?
=0,-1,0

OR
Direction ratios of the line AB = 3, -1, -2
Direction ratios of the line BC = 6, -2, -4
Now, iz__lz__z
-2 —4
Since the direction cosines of the line AB and BC are

>

proportional and B is the common point. Hence, the
points are collinear.

8. Wehave,AxB={(1,7),(1,9),(57),(59), (6,7),

(6,9)}
R={(1,7),(1,9), (5, 7), (5, 9)}

2

9. Here, highest order derivative is —=, so its order

dx*
2

is 2 and power of d_); is one, so its degree is 1.
x

OR

We have, (1 + xz)d—y =
dx

d dx d
—y=—23fy f
e/ 1+x 1+ x*

= —¢V=tan'x+C= eV +tanlx + C, =0

10. Let A be the ratio in which yz-plane divides the
line joining the points (-3, 4, -8) and (5, -6, 4). The
co-ordinates of any point on the line joining the two
5L—3 —6A+4 4A-8
A+l A+l T A+l
in yz-plane, then its x-coordinate should be zero.

points are ( ) If the point is
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. M:0 = 5AL-3=0 = kzé
A+1 5

So, the required ratio is 3 : 5.

11. We have, A2= A (1)

Now, [+ A -7A =P+ A3+ 3A%2[ + 3A2 - 7A
=1+ A%A +3A%I+3AI-7A
=I+AA+3A+3A-7A [Using (i)]
=I+A2-A=1+A-A [Using (i)]
=1

12. Let y be the required angle. Then

cos?oL + cos?P + cos?y = 1

= cos’y=1 1 1—0:>cos. =0
Y 5 5 Y

= y=—
YZ

10 -2
13. Since | P| = s 1=10—10=0

P! does not exist.
14. Here, a:z?—2}+1€
g A A A - /'\ A A
b=i+2j-2kandc=2i—-j+4k
= b+c=3i+j+2k
Projectionof b +¢ ond
(b+¢)-a

lal

_@i+j+2k)-@i-2j+k)

A A A
2i—2j+k
_3X2+41IX(=2)+2X1 6

===2
V22 +(=2) +17 3

15. Number of one-one functions from A to B
=%p,=6-5-4-3=360

16. Here a =45°and B =7y

cos o = % and cos B = cosy
2

Since, cos®a + cos’B + cos?y = 1
= 1/2+cos’p+cos’P=1

2

1
= 2cos’p=12 = COSB:E = B=7=60°

o+ P +v=45+60°+ 60° = 165°
120

17. (i) (b) : Required probability = — 2
G,

_12x11_ 22
51x50 425
13

(ii) () : Required probability = — <2 = 13X12 _ 26
Sic, 51x50 425

166

(iii) (b) : We have, P(E,) = P(E,) = P(E;) = P(E,)
13 1
52 4
12
P(A/E) =+ G_22
5 425
13
C,
P(A/E)— E
425
2
26
P(A/E;,)=P(A/E,)=—
(A/E;)=P(A/E,) 125
ZP(A/E)— 22 26+26+26 100 — 024
i—1 425 425 425 425 425
4
C 4x%x3 1
iv) (b) : P(getting both aces) = 2 = =—
(iv) (b) : P(getting ) e el
1
a) : P(drawing a kin
(v) (a) : P(drawing a king) = 52 13
P(notd ki )—l—i—E
not drawing a king 513
Requird probabity - 2x 122 144
equired probability = 531 169

18. (i) (c) : Let Sbe the sum of volume of parallelopiped
and sphere, then

3
4 2 4
S=x(12x) x +—1tr3zi+—1tr3 . (1)
3 3 3 3

(ii) (a) : Since, sum of surface area of box and sphere is
given to be constant.

g 2(x><2x+2x><§+§xx)+4nr2 =K’ (say)

= 6x% +4nr? = k?
2 42 2 42
2 :—k anr = x= K -4 .. (2)
6 6
(iii) (b) : From (1) and (2), we get

2( k? —4mr? V2 4
s=2=—= | +=
3 6 3

4
(K* —4amr®)*? + 3 nr’

= X

2
3x 6.6
s 1 3

r9f2

= 41tr[r—L\/k2 —4nr2]
3V6

. .. ds
For maximum/minimum, = =0
r

—anr VK? —4mr?® = —4nr?
36

(k% — anr®)? (—8nr) + Amr?

Class 12



- 4nr? = 5472
2 2
r2 = k = = k (3)
54+4m

54+ 41
2 2 2
(iv) (d): Since, 2 = < 4T _ 1[1& —47{ k )]
6 6 54+47
[From (2) and (3)]

]: 9r? = (3r)?

9% [k
54+4m 54+4m
= x=3r

(v) (¢) : Minimum volume is given by

2 4 2 4
V==2xX+=qr :—(3r)3 +—mr’
3 3 3 3
=18r +47tr = 18+4TE 3

3 3

A 2 3/2
=|18+—T
( 3 J[S4+4n)

1k
3 (54 +4m)"?

[Using (3)]

19. Given, f(x) = 2x> + 9x% + 12x + 20

= f'(x) =6x>+ 18x + 12
=6(x2+3x+2)=6(x+ 1)(x+2)

For f (x) to be increasing, f'(x) > 0

= 6(x+1)(x+2)>0

= x+1)(x+2)>0

= x+1>0,x+2>0 0or x+1<0,x+2<0

= x>-lorx<-2

= x e(-1,mw)orx e (-, -2)

. fisincreasing in (-o0, -2) U (-1, ).

20. Suppose 7 makes an angle o with each of the axes
OX, OY and OZ. Then, its direction cosines are

I=cosa,m=cosa,n=coso. = l=m=mn
Now, 2+ m?+n*=1=3P=1=1=+ T
F=|7|(li +m]+nk)
1 A 1 A /\ /\
= F=6|t-——it—] =k [2J3(%i+
(ﬁ Nl f)
OR

If the vectors dand b are perpendicular to each other,
then d-b=0.

= (Qi+Aj+k)-(-2]j+3k)=0

= @) +A=2)+(1) ()=

= 2A+5=0= kzg

Mathematics
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21. We have, P(A)ZE’ P(B) :E

Now, P(A U B) = P(A) + P(B) - P(A N B)
= l + l — (l ) (l) (A and B are independent events)
2 5 2 5
_3
> P(AN(AUB
. P(A/AuB)=ANAYE)
P(AUB)
__PW 125
P(AUB) 3/5 6

22. Letx=tan29=>\/;=tan9=>9=tan_l\/;
N 1 ifl=x) 1 1-tan’ 0
"2 1+x) 2 1+tan2 0
0 = tan ! Jx

2
23. Let [ = j—“l“(logx)dx
X

Putlogx=t = ldx =dt
x

1 1
== 20)==(20)=
2cos (cos20) 2( )

I=j 16+t2dt

1
=%\/16+t2 +?6log|t+\/l6+t2 |+c

I= %logx\/16+ (logx)*
+8log |log x +4/16+(log x)* +¢

OR
m/2 sinx
LetI= f—zdx
0 1+cos“x

Putcosx=t= —sinx dx=dt

When x =0, t—landwhenx—g t=0

R —z—[ta o
1+t

=—[tan '0—tan™'1] = =

dy _ 3¢2% 43¢

24. We have,
X eX+e*
2x 2x
Id I3e (12+ ¢ i [Integrating both sides]
*+1)

3x

3
:>y=j3e3xdx=  _te= y=eFic
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25. (i) Since, A isa subsetof B. .. ACB

= ANB=A
P(ANB)=P(A)
P(BmA)_P(A)

Now, P(B/A)= =
P(A) P(A)
=1
(i) fANB=¢ = P(ANB)=0
P(B/A):P(BmA)Z 0 _
P(A) P(A)

. (1)

[Using (i)]

26. We have, di[(\/ 1—x* )sin_1 x—x]

X

Wi-x?)

xsin"'x _ —xsin”'x

=1- —1=
V1-x? V1-x2

27. We have, x* + yz = 1, a circle with centre (0, 0) and

radius = 1.
Required area
= area of shaded region

_1 1 3
All — (_1)1+1 =3 : 1412 — ( 1)1+2 0
1 1 3
A13 — (_1)1+3 — 4; A21 — (_1)2+1 —
1 3
A22 — (_1)2+2 — 7 ; A23 — (_1)2+3
3 1
-1 -1
5 =(=1) L o 3 =(=1) 5 0
0
3 =15 4 3 -1 1
adjA=(-1 7 =2|=|-15 7 =5
1 -5 2 4 -2 2
168

(Vl—x2)~;(sin_1 x)+ (sin! x)-dd(\/l—xz)—l
x x

(\ll—xz)-¥+(sin_1 x)-%(l—xz)_l/2 (—2x)-1

OR
1 a 2
The matrix is not invertible if |1 2 5/=0
2 1 1
= 12-5)-a(1-10)+2(1-4)=0
= -3+9%-6=0 = a=1
-1
29. We have, f(x)=x—
x—=2
For one-one : Let x, y € A and consider f(x) = f(y)
x—=1 y-1
x=2 y=2
= x-Dy-2)=x-2)(-1)
= XY-y-2X+2=xy-x-2y+2=>x=Yy
Thus, fix) =fly) =>x=yforallx,ye A
So, fis one-one.
For onto : Let y be an arbitrary element of B. Then,

x—1 -
f)=y=> —=y=2Kx-1)=yx-2)=x= =2
x=2 1-y
1-2y .
Clearly, x = N is a real number for all y # 1.
-y
- 1-2
Also, 12y # 2 for any y, for, if we take ) =2,
1-y 1-y

then we get 1 = 2, which is wrong.
So, fis onto. Hence, fis a bijective.
30. fl0)=k (Given) ...(1)

Since, f(x) is continuous at x = 0.

s f0)=lim f(x)= lim+ f(x)

x—0" x—0
cos’ x—sin®* x—1

Now, lim f(x) =lim
x—0 x—0 x2 +1-1

T l—sinzx—sinzx—lxxfx2+1+1
=lim

=0 Jx?41-1 Va2 +1+1
—2sin”® x(v x> +1+1)

=lim >
x>0 x2+1-1
s 2
= lim-27= (Va2 +1+1)
x—0 X
2
= 2| lim 2= [xlim(Vx> +1+1)
x—0 X x—0
=212 1+1)=-4 ...(ii)

From (i) and (ii), we get k = -4.

31. Given, f(x) = (x(x - 2))% = x*(x - 2)%, Df= R.
Differentiating w.r.t. x, we get
Fr)=x22(x-2)+(x-2)*- 2x
=2x(x-2)(x+x-2)=2x(x-2)(2x-2) =4x(x-1)(x-2)
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Now, the given function f is (strictly) increasing iff

f1(x)>0

= x€(0,1) U (2, =)

— + — +
0 1 2 -
Further, the tangents will be parallel to x-axis iff
f(x)=0
= x=0,1,2
The given curve is y = x*(x - 2)?

When x =0, y =0;
Whenx=1,y=13(1-2)?=1x(-1)’=1x1=1;
Whenx=2,y=22(2-2)>=4x0=0.
The points on the given curve, where the tangents
are parallel to x-axis are (0, 0), (1, 1) and (2, 0).
OR

Let h be height and x be the side of the square base of
the open box.

Then its area = x X x + 4 h X x = ¢? (given)
2 2
e c“—x
4x h
Now V = volume of the box g
c-x* 1 *
:th_ 2' :—(CZX—X3
4x 4
av 1 a’v 1 -3
— =—(c*-3x%) and =—(—6x)=—x
dx 4 dx? 4 2
2
For maxima or minima — =0 = x> = <
c dx 3
= x=— (-x<40)

V3

For this value of x,

2

x2<0

c
= V is maximum at x=$and its maximum

volume is,

V—lx(cz—xz)—l i(cz—i)= 2 cubic units
4 43 3) 63

1
32. Consider, J{tan_lx +tan ' (1—x)}dx

—

_ftan xdx+Jtan (1—-x)dx
0

- O

Jtan xdx+Jtan {1-(1-x)}dx

0

j f(x)dx :j‘ fla- x)dx]
0 0
= 1 tan x dx+1 tan™' x dx = 21 tan' x dx
I J |

Mathematics

dx

=2[(tan™" x)-x]é —2I e

=2[(tan""1)-1- 0} —[log(1+x*)];

:( ) (log2—log1):(§—log2)

x
33. Here, y=x1
ere, y xOg(a+bx) (i)
= y=x[logx - log(a + bx)] = xlog x - x log (a + bx)
:d—yzx-l+l-logx— 1-log(a+bx)+x- ! ‘b
dx x a+bx
=1- +log x —log(a +bx)
a—+bx
= d_y: +log( X )
dx a+bx a+bx
d a
= _;V:__'_Z [Using (i)] ..(ii)

dx a+bx «x
Again differentiating (ii) w.r.t. x, we get

xdy y
d’y 2 gy dx
—==a-(-1)(a+bx)> X
dx? x2
_ —ab a  —abx+ala+bx) 4’
C(a+bx)? x(a+bx)  x(a+bx)  x(a+bx)
2
Now, RH.S. = (xd—y—y)
dx
2 2
:{X[ a +Z]—y} :( ax )
a+bx x a+bx
dy ax ax |
and L.H.S.=x’ = =R.H.S.
dx>  (a+bx)® |a+bx

X/ 2 .
34. We have, & = & (sin® x +sin2x)
dx yQlogy +1)

= jy(2logy +1)dy = Jex(sinz X + sin2x)dx

= ZJylogydy + Jydy = jex (sin” x+ sin2x)dx
2 2 2
J 1y Y o x 2
= 2|1 A== | =X=dy [+¥—= +C
|:0g|y| 5 jy 5 y:| S =¢ sin” x
[ [e" (f(x)+ f(x))dx =" f(x)+C]

2 2
= yzlog|y|—y7+y7=exsin2x+C

= y%log|y| = €*sin’x + C, which is required solution.
OR
d d
We have — A > al
y —y-=2 x"+2x-3
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Integrating both sides, we get

| dy - dx
yz—y—2 x*+2x-3
dy dx
= .[ 2 2 :.[ 2 > te
( 1) (3) (x+1)" =2
4 2 2
y___i
1 1 1-2
= log 2 g =—-1Iog ki +c
e | T e
1 =2 1 -
= —log ) =—10gx—+c
3 y+1| 4 x+3

35. The bounded area is as
shown in figure. Y

)
Curve is y =log, (x + e) y§\<>s;,ebc *e
Ify=0,thenx=1-e
A=(1-¢0) =604 g
Required area is / Ol
0
A= J-lieloge(x+e) dx Y

Putx+e=t=>dx=dtandx=1-e=1t=1and
x=0=>t=e

A=jlelog tdt :[tlog t—t]i =eloge—e—0+1
=1 sq. unit

36. Let Q be the image of the point P(g + 3}' + 4]2) in
the plane 7- (2i — j+ k) +3=0
Then, PQ is normal

to the plane. Since PQ

passes through P and

is normal to the given TR
plane, therefore equation :
of line PQ is :
7=(;+3}+4]2)+7L(2;—}+I;) *Q

TP(?+3f+4I%)

Since Q lies on line PQ, so let the position vector of Q
be (2+3}‘+4IA<)+ 7»(2?—}‘+12)
=(1420)i + 3= A)j + (4 + Mk.

Since, R is the mid-point of PQ. Therefore, position
vector of R is

[(L+20)i+ (B —A)j + (4 + Ak] + [i + 3] + 4k]
2

N 2 ) )~
=(A+1i 3——|ji+|4+— |k
( +)z+( 2)]+( +2)

170

Since R lies on the plane 7. (2; - } + l;) +3=0

= {(x+1)§+(3—%)}+(4+%)12}(22—}'+I§)+3 =0

= 2k+2—3+&+4+&+3:0 => A=-2
Thus, the positionzvector o% Qis
(i+3]+4k)—2(2i — j+ k) = —3i + 5j+ 2k.
OR
x+2 y+1 z-3
2 2

Let P(-2, -1, 3) lies on the line.
The direction ratios of line (i) are 1, 2, 2

(1)

The given line is

The direction cosines of line are
Equation (i) may be written as
x+2 y+1 z-3
1 2 2

3 3 3
Coordinates of any point on the line (ii) may be taken

1 2 2
as | —-r—2,—r—1,—r+3
3 3 3

1 2 2
Let Q=|—-r-2,—r—-1,—-r+3
3 3 3

w | o
w N

> >

1
3

..(i1)

Given |r| = 2, r=+2
Putting the values of r, we have

41 13 -8 —
Q=|-—,—,— |or Q= —8,—7,2
333 3 33

37. We have maximize Z = 4x + 6y.
Subject to constraints :
X+2y<80,3x+y<75andx>0,y=0
Now we draw the graphs of the lines
li:x+2y=80,1,:3x+y=75andx=0,y=0.
Y

A

\

(0,75)

Q(14, 33)

0] (250)\R (80, 0) \”g‘
1
Y L

We obtain shaded region as the feasible region.

The lines [, and [, intersect at Q(14, 33).

Thus, the vertices of the feasible region are P(0, 40),
Q(14, 33), R(25, 0) and O(0, 0).
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Corner Points Value of Z = 4x + 6y
P(0, 40) 240
Q(14, 33) 254 (Maximum)
R(25,0) 100
0(0, 0) 0
Thus, Z has maximum value 254 at Q(14, 33).

OR

We have minimize Z = 30x + 20y.

Subject to constraints :
x+y<8x+4y=>12,5x+8y=>20,x,y=>0

Now, we draw the graphs of

Lix+y=81L:x+4y=12,1,:5x+8y=20and

Shaded region ABC is the required feasible region.

B(E _) is the point of intersection of the lines [,
3

>

and [,.
Thus, the vertices of the feasible region are

A(0, 3), 3(2—30, %) and C(0, 8).

Corner Points Value of Z = 30x + 20y
A(0, 3) 60 (Minimum)
B(20/3, 4/3) 226.6
C(0, 8) 160

Z has minimum value 60 at A(0, 3).

0 6 7| 2

38. AC=|-6 0 8|2

7 =8 0]l 3
0:2+6-(-2)+7-3 9

=[(-6)-2+0-(-2)+8-3|=|12
7-2+(-8)-(=2)+0-3 30

01 1f]2 0-2+1-(-2)+1-3 1
BC=(1 0 2|[-2|=[1-240-(-2)+2-3|=]| 8
1 2 0f3 1-242-(=2)+0-3| |2

o 6 7] o1 1
A+B=|-6 0 8|+[1 0
7 -8 0| |1 2
0+0 6+1 7+1] [o 7 8
—|-6+1 0+0 8+2|=|-5 0 10
7+1 -8+2 0+0] [8 -6 0
o 7 8][2
(A+B)C=|-5 0 10||-=2
8 —6 0|3
0-2+47-(-2)+8:3 | [10
=|(=5)-2+0-(=2)+10-3 |=| 20 -..(i)
8:2+(-6)(-2)+0-3 | |28
9 1] [9+1] [10
Now, AC+ BC =|12 |+| 8 |=|12+8|=|20]| ..
30| [-2] [30-2] |28

From (i) and (ii), we get
(A+B)C=AC+BC

OR

1 2 4 7
Let B= and C=
2 3 3 5

Now, [B|=3-4=-1%0
|Cl=20-21=-1%0
Hence B! and C! exist.

The given matrix equation becomes BAC = I
= BY(BAC)C'=B'IC!' = IAI=B'C!
= A=BC! ..(3)

3 =2
Now, adj B= [ ]
-2 1
3 =2 -3 2
Bl =L (adjB)=— -
| B| -1]-2 1 2 -1
5 3] [5 =7
Also,adjC= =
-7 4 -3 4
—1 1 . 5 _7 _5 7
C =— (adj CO)=— =
IC| 1|3 4| |3 -4
-3 2|5 7
Now, from (i), A=B"'C™" :|: ]|: :|

1546 —21-8 21 =29
|-10-3 14+4 | |-13 18

©0O
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