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 2(2) - 1(3) - 3(5)
2. Inverse Trigonometric Functions 1(1) 1(2) - - 2(3)
3. Matrices 2(2) - - - 2(2)
4. Determinants 1(1)* 1(2) - 1(5)* 3(8)
5. Continuity and Differentiability 1(1) 1(2) 2(6)* - 4(9)
6. Application of Derivatives 1(4) 1(2) 1(3) - 3(9)
7. | Integrals 1(1)* 102)* 2(6)* - 4(9)
8. | Application of Integrals - 1(2) - - 1(2)
9. Differential Equations 101)* 1(2)* 103) - 3(6)
10. | Vector Algebra (1) 1(2)* - - 2(3)
11. | Three Dimensional Geometry 200 + 1(4) - - 1(5)* 4(11)
12. | Linear Programming - - 1(5)* 1(5)
13. | Probability A(4)* 2(4) - - 6(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:
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 - 1
X X\2
1. Evaluate: I%dx
a
OR

Evaluate : Id—x
V1-2x—x’
1 3
2. If A =|:3 4:| and A2 - kA - 51 = O, then find the value of k.
3. Ablack and a red die are rolled together. Find the conditional probability of obtaining the sum 8, given that
the red die resulted in a number less than 4.

OR
If P(A) = 0.4, P(B) = 0.8 and P(B | A) = 0.6, then find P(A U B).

2
. . . 2tan x
4. Differentiate the function | ————— | wir.t. x.
tan x + cos x
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1 x y+z

5. Find the cofactors of the element of third row and second column of the following determinant |1 y z+x|.
1 z x+y
OR
If A is a matrix of order 3 x 3 and |A| = 5, then find the value of |adj A|.
6. Set A has three elements and set B has four elements. Find the number of injections that can be defined from
A to B.
7. Find the solution of the differential equation d_y =xe¥,
X
OR
Find the solution of " = y cot 2x.
8. Find the principal value of cot™ (—/3).
9. Find the direction cosines of a line, for which o = § and y = 45°.
OR
If P= (-2, 3, 6), then find the d.c.'s of OP.
10. How many equivalence relations on the set {1, 2, 3} containing (1, 2) and (2, 1) are there in all?
11. If the plane 2x - 3y + 6z — 11 = 0 makes an angle sin~!(o) with x-axis, then find the value of o .
12. If A and B are two independent events such that P(A U B) = 0.6 and P(A) = 0.2, then find P(B).
2x+y 3y) (6 0)
13.If[ 0 4)_(6 4},thenxz
14. If A and B are events such that P(A) > 0 and P(B) # 1, then prove that P(A" | B') = %
P(B’
15. Find the value of k in the following probability distribution.
X=x 0.5 1 1.5 2
P(X =x) k k? 2k? k
16.

If the angle between i+kandi+ } +ak is g then find the value of a.

Section - I1

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

17.

104

A poster is to be formed for a company advertisement. The top and bottom margins of poster should be 4 cm
and the side margins should be 6 cm. Also, the area for printing the advertisement should be 384 cm?.
Based on the above answer the following :

(i) Ifabe the width and b be the height of poster, then the area of poster, expressed
in terms of a and b, is given by

(a) 288+ 8a+12b (b) 8a+12b (c) 384+ 8a+12b (d) none of these
(ii) The relation between a and b is given by
12b
(a) a= % (b) a= Py (¢) a= % (d) none of these
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(iii) Area of poster in terms of b is

(@) 126 ®) 288b +12b © 288b+12b” @ 12b°
b-8 b-8 b+8 b+8
(iv) The value of b, so that area of the poster is minimized, is
(a) 24 (b) 36 (c) 18 (d) 22
(v) The value of g, so that area of the poster is minimized, is
(a) 24 (b) 36 (c) 18 (d) 22

18. Consider the earth as a plane having points A(3, -1, 2), B(5, 2, 4) and C(-1, -1, 6) on it. A mobile tower is
tied with 3 cables from the point A, B and C such that it stand vertically on the ground. The peak of the tower
is at the point (6, 5, 9), as shown in the figure.

Based on the above answer the following :
(i) The equation of plane passing through the points A, B and Cis

(@) 3x-4y+3z=0 (b) 3x-4y+3z=19 () 4x-3y+3z=0 (d) 4x-3y+3z=19
(ii) The height of the tower from the ground is

5
(a) 6 units (b) 5 units (o) —\/2_4 units (d) N units
(iii) The equation of line of perpendicular drawn from its peak to the ground is
() x—6:y—4:z—9 (b) x—6:y—5:z—9
3 =5 3 3 —4 3
3 5 3 3 4 3

(iv) The coordinates of foot of perpendicular are
(a) (ﬁ 7 ﬁ) (b) (ﬁ 7 ﬁ) (© (ﬂ 23 ﬁ) (d) none of these

17717 17 17 17717 17717 17
(v) The area of AABC is
(a) /34 sq. units (b) 234 $q. units () V17 $q. units (d) 2+/7 sq. units
PART - B
Section III
19. Find the derivative of the function ,ja + /a + x w.r.t. x.
10x° +10% log 10
20. Evaluate : j wge dx
10" +x
OR
1
Evaluate : j— dx

sinx++/3 cosx
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21. A random variable X has the following probability distribution:

X 0 1 2 3 4 5 6 7

P(X) 0 K | 2K | 2K | 3K | K* | 2K2 | 7K2+K

Determine:
(i) K (ii) P(X<3)
22. If sin [cot™! (x + 1)] = cos (tan"'x), then find x.
d
23. Solve the differential equation cos’ (x—2y)=1- Zd—y .
x
OR

Find the solution of the differential equation x + yj—y =sec(x” +y%).
x

2 2
24. Find the equation of normal to the curve x* + y* =2 at (1, 1).

25. If P(not A) = 0.7, P(B) = 0.7 and P(B | A) = 0.5, then find P(A |B) and P(A U B).

2 -3
26. Find the inverse of the matrix A = [ 4 7 :| .

27. Compute the shaded area shown in the given figure.

Y
A

x=-8 > X

28. Find |axb |, if d=i+3j—2k and b =—i+3k.
OR
Find the angle between two vectors dand b having the same length V2 and their scalar product is -1.
Section - IV

29. Let a relation R on the set A of real numbers be defined as (a, b)) e R=1+ab > 0forall a, b € A. Show that
R is reflexive and symmetric but not transitive.

2
30. Sketch the graph y = | x + 1|. Evaluate '“x +1|dx.
-4
x*+9

x*+81

31. Evaluate : J dx

OR

Evaluate : sz sin2x dx

d
32. Solve : sin™ (_}/): x+y
dx
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33.

34.

35.

36.

37.

38.

o)

x“sin|— | forx=0
If f(x)= x
1, forx=0

, then show that the function is discontinuous at x = 0.

2 2
If (ax + b) &”* = x, then show that x° 4y = (xd—y - y) .
dx? dx

OR

d 1 t
Find —y, when x = a{cost +=log tan’ —} and y=asin t.
dx 2 2
Show that the condition that the curves ax® + by> = 1 and a’x* + b'y* = 1 should intersect orthogonally is
1 1 1 1

a b a b
Section-V
1 -1 0
If A=|2 5 3/, thenfind A!. Hence find |adj A| and |A7!].
0 2 1

OR
3 =10 -1
Find the inverse of A = | =2 8 2 |.Hence find (4712
2 -4 -2

Find the vector equation of the plane passing through the intersection of the planes 7- (22 - 73‘ + 4IA<) =3
and 7- (3; - 53’ + 4];) + 11 =0 and passing through the point (-2, 1, 3).

OR

+3 z+5
Find the co-ordinates of the points on the line x—2= Y2 — which are on either side of the point

A(2, -3, -5) at a distance of 3 units from it. B

Solve the following LPP graphically :
Maximize Z = 600x + 400y

subject to the constraints :
x+2y<12,2x+y<12

5
X+ ZyZSandx,yZO.
OR

Find the number of points at which the objective function z = 3x + 2y can be maximized subject to
3x+5y<155x+2y<20,x=20,y20.
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< SOLUTIONS >

(a* +b")*
a*b”

A2

OR

dx dx
Let I = -
‘ J\/1—(x2+2x) -2 +2x+1)

dx = dx

J-az" +b* +2a"b"
a*b*
;) ()
o) Aa) o oetCazb
log—
a

1. We have, J'

a
log—
Ogb

_ J‘ dx =J. dx
V2-+x? W2 -+ )

Letl+x=z = dx=dz
,1(1+x)
+c¢c =S1n — |+
2

I = J =sin”}
V([) -2

2. Given, A2-kA-5I=0

= kA=A%2-5]

LR R
= 73 4|3 4| 7o 1
10 151 [5 0] [5 15 13

= kA=5A k=5

3. LetE:‘atotal of 8 and F: ‘red die resulted in a number
less than 4°

ie, E={(2,6),(3,5), (4,4), (5, 3), (6,2)}
and F={(x,y):x€ {1,2,3,4,5,6},y€ {1,2,3}}
ie, F=1{(1,1),(1,2),(1,3),(2,1),(2,2), (2, 3), (3, 1),
(3,2),(3,3), (4, 1), (4, 2), (4, 3), (5, 1), (5, 2), (5, 3),
(6, 1), (6, 2), (6,3)}
Hence, ENF = {(5, 3), (6, 2)}
P(E) = 5/36,
P(F) = 18/36, P(EN F) = 2/36
Required probability = P (E| F)
_P(ENF) _2/36 _2 _1
P(F) 18/36

18 9

OR

0.4, P(B) = 0.8 and P(B|A) = 0.6

Clearly, P(A N B) = P(B|A)P(A) = 0.6 x 0.4 = 0.24

Now, P(A U B) = P(A) + P(B) - P(A N B)
=0.4+0.8-024=0.96

Given, P(A) =

108

2
4 Let 2 tanx
. Lety=|—m"
4 tan x + cos x

Differentiating w.r.t. x, we get

(tan x+cos x)-2 sec* x — 2 tan x -

dy ) 2tan x (sec® x—sinx)
dx | tanx+cosx (tan x + cos x)°
8 tan x (cos x sec’ x + tan x sin x)
- (tan x + cos x)’
8 tan x (sec x + tan x sin x)
(tan x + cos x)’
1 y+z
5. Ms, = =zZ+x-y-z=x-Y
1 z+x
= p=-Myp=y-x
OR
|adj A| = |A]"!
=561 =52=25

6. Since 3 < 4, injective functions from A to B are
defined and the total number of such functions is 4P3

|
4 =4x3x2x1=24.
(4 3)!
d _
7. Wehave,d—y=x3ezy:>e2)’dy=x3dx
X

2y 4
On integrating, we get — = X i
2 4

= 2e¥=x*+C whereC=4C

OR
: dy
We have, y' = y cot 2x = T =y cot 2x
x
= & = cot 2x dx
y

Integrating both sides, we get
d
_[7)/ = Jcot 2x dx

= log|y| = log sin 2x| + log ¢

= logy| = 10g|\/sin2x| +logc

= logly|= 10g|c\/sin2x| =y = cVsin2x
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8. Letcot!(—/3)=0= cot=— 3 = —cot
6

T 51 5T
=cotft——|=cot— = B=—¢€ (0,n)
6 6 6

Principal value of cot™! (—\/3 ) is %t .

b

Since, cos? o + cos? B + cos?>y =1
= 2cos® 0L + cos? 45° = 1 (v o=p)
1 1

= 2cos’o = 1—5=5 = cos? oL =

N

1
= cosao=+—
2

1 11
So, dc’s are (i—,i—,—)

OR
Here, 0=(0,0,0) and P=(-2, 3, 6)
Direction ratios of OPare -2 -0,3-0,6-01i.e., -2,3,6
Direction cosines of OP are

) 3 6
< , , >
JE2P 3468 (22432467 (-2 43246
2 3 6
e, <—, —, —>
77

10. Possible equivalence relations are {(1, 2), (2, 1),
(1,1),(2,2),(3,3)}and {(1,1),(2,2),(3,3),(1,2),(2,1),
(1,3), (3, 1), (2,3), (3, 2)}

Hence, there are two possible equivalence relations.

11. Direction ratios of x-axis is (1, 0, 0) and direction
ratios of the normal to the plane 2x — 3y + 6z = 11 is
(2,-3,6).

24040

ST SN
Then, sin(sin"" o) = \/02 T \/22 e

oo f)

12. If A and B are two independent events, then
P(A A B) = P(A) x P(B)

It is given that P(A U B)= 0.6, P(A) =
P(AUB)=P(A) + P(B) - P(ANB)
P(A U B) = P(A) + P(B) - P(A) x P(B)
0.6 =0.2 + P(B)(1 - 0.2)

0.4 = P(B) (0.8)

u sy

P(B) = =0.5

e

0.4
— = P(B) =
0.8

1
2
2x+ y
13. We have,

Mathematics

[2x+y 3y) (6 6]
j =
0 4 0 4
By equality of two matrices, we have
2x+y=6and3y=6=>y=2.
Putting the value of y, we get
2X+2=6=>2x=4=>x=2.
14. By definition, P(A"| B) = PA'NE)
P(B’)
_P((AUB))
P(B’)

1-P(AUB)
P(B’)

15. Since P(X) is a probability distribution of X,
2
Y, P(X=x)=1

x;=0.5
= P(X=05)+PX=1)+PX=15+PX=2)=1
= k+k2+2k*+k=1=3k*+2k-1=0
= Bk-1)(k+1)=0

1
= k=—-or-1
3
But P(X = 0.5) = k = -1, which is not possible
1
“ k=—
3
n (i+k)-(i+j+ak)
16. We have, cos—=
3. 21+1+4
1 l+a (1+a)’

= —
2(2+a”)

1
__—i _——
2 \/5\/2+a2 4
= 2+a’=2(1+a’+2a) = a’*+4a=0=>a=0, -4

17. (i) (a) : Let A be the area of the poster, then
A=384+2(a-4)+2(b-6) - 4(6-4)
=384 +8a+12b-96 =288 + 8a + 12b

6 x4 6x4
| |
ax4 N2 N
=] \©
384 x| 384 X 384
ax4 A A
[ [
6 x4 6x4
(ii) (a) : Clearly, A=a-b
288 +8a + 12b=ab
= ab-8a=288+12b= a(b-8) =288 +12b
288+12b
b-8
(iii) (b) : Since, A = a-b, therefore
288+12b 288b+12b* 288+12b
A= b= a=——
b-8 b-8 b-8
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(iv) (a) : Clearly,
(b—8) (288 +24b) — (288b+12b*)
(b-8)’
_12[b” -16b-192]
(b-8)’
For minimum, consider A’(b) =0
= b*-16b-192=0
= b*-24b+8b-192=0
= b(b-24)+8(0b-24)=0
= b=-8 or b=24
b is height, therefore can’t be negative.

So, b =24.

A'(b)=

288+12b
b-8
| 288+12x24  288+288
TTuss T 16

(v) (b) : Since, a=

36

18. (i) (b) : The equation of plane passing through
three non-collinear points is given by

X=X y=n Z—z
X=X Y2— N1 2T =
X3=X; V3= 23TZ
x=3 y+1 2z-2

= [5-3 2+1 4-2|=0
-1-3 -141 6-2
x=3 y+1 z-2

= 2 3 2 =0
—4 0 4

= (x-3)12-(y+1)[8+8]+(2-2)(12)=0

= 12x-16y+12z-36-16-24=0

= 12x-16y +12z=76

= 3x-4y+3z=19

(ii) (c) : Height of tower = Perpendicular distance
from the points (6, 5, 9) to the plane 3x - 4y + 3z =19
18-20+27-19| 6

3 +(=4)* +3 ‘_ V34

(iii) (b) : dr’s of perpendicular are < 3, -4, 3 >

units

[ Perpendicular is parallel to the normal to the plane]
Since, perpendicular is passing through the point
(6, 5, 9), therefore its equation is

x—6 y-5 z-9

3 -4 3

(iv) (a) : Let the coordinates of foot of perpendicular
are (BA + 6, —-4A + 5,30+ 9)
Since, this point lie on the plane 3x - 4y + 3z = 19,
therefore we get

33L+6) —4(-4A +5) +3(3AL+9)-19=0

110

= 9L+ 16A+9A+18-20+27-19=0

= 34A=-6

=6 -3

3417

Thus, the coordinates of foot of perpendicular are

=

(ﬁ 97 &)
17°17° 17

(v) (b) : Clearly, Area of ABC = % | ABx AC |

= %\(2?+3}'+212) x (41 +4k)|

[\
S W o
BN D

1 - A N
== |12i-16j+12k|
2
1 2 2 2
:E\/IZ +16% +12

1
= > 544 =2+/34 sq. units

19. Let y=,/a+‘/a+x :(a+1/a+x)1/2

Differentiating w.r.t. x, we get

1
Z—z:%(a+1/a+x)2 1;—x(a+,/a+x)

L i
= —{—(a + x) e (a+ x)}

2,/a+«/a+x 2

1 1

= (0+1) =
4Ja+x Ja+ Ja+x 4Ja+x Ja+ Jatx
dx

10x° +10* log, 10

20. Let I =
J 10" +x"

Put 10* + x'0=¢
= (10" log,10 + 10x”)dx = dt

dt
I=[=
r
=log,t + ¢ =log,(10° + x'%) + ¢
OR
1 IJ‘ dx

Let I=j— dx =—
sinx ++/3 cosx 2

—sinx+—cosx
2 2
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1 1 1 T
= I:—I— dx:—_[cosec(x+—)dx
2 T 2 3

sin(x+—)

3

tan(£+£)
2 6

21. (i) Since ZP(X) =1
0+K+2K+2K+3K+K:2+2K2+7K2+K=1
= 10K?+9K-1=0

—9+81+40 —9+11 1

1
= I=Elog +C

= K= =,
20 20 10
Since the probability of the event lies between 0 and 1.
1
So, K=—.
10

(i) P(X<3)=P(X=0)+P(X=1) + P(X = 2)

(x-3)

22. We have, sin[cot™ (x + 1)] = cos (tan"'x) . (@)
Letcot ! (x+1)=Aandtan' x=B
1

Jx+1)2+1
1

x*+1

3
=0+K+2K=3K=—
10

= x+1=cotA = sinA=

Also,x=tan B = cosB=

Now, sin A = cos B
1 1

= =
\/(x+1)2+1 Jxt +1

[From (i)]

>+ +1=x2+1

1
= 1+2x=0= x=—5

23. Given, cos? (x — 2y)=1- 2d—y (1)
dx
Let, x-2y=u = l—ﬂ:@
dx dx
du

equation (i) becomes cos*u=—
dx
= Idx = J.secz udu
= x=tanu+c = x=tan(x-2y) +¢

OR

d
We have x+yd—y =sec(x’ +y%)
X

d 1d
Put x* +y* =u:>x+y—y=——u
dx 2dx
l@zsecuﬂJcosuduszdx
2 dx

= sinu=2x+c=sin(x*+y*) =2x+c¢

Mathematics

24. Differentiating 3 + yzl 3 = 2 with respect to x,
we get
1/3
2 _ 2 _y3 d d
e U VK B/ A SN _)’z_(z)

3 3 dx dx

Slope of the tangent at (1,1) =- 1
Also, the slope of the normal at (1, 1) is given by
-1
slope of the tangent at (1, 1) B

X

Therefore, the equation of the normal at (1, 1) is
y-1=1x-1) = y-x=0

25. We have, P(not A) = 0.7 or P(;\) =0.7

= 1-P(A)=0.7= P(A)=0.3 [ P(A)+ P(A) = 1]
_P(AnB)

NOW, P(BlA)—W

= P(AnB)=0.15

P(AnB) _0.15_ 3
P(B) 0.7 14

and P(A U B) = P(A) + P(B) - P(A N B)

=0.3+0.7-0.15=10.85

P(A|B)=

2
26.Wehave,|A|= ; =14-12=2+#0

So, A~! exists

1 [7 3] [7/2 32
2704 207 2 1

27. Required area

0 4/37°
1/3 X
= J. X dx = [—} :‘i[o_(_8)4/3]
-8 4/3 -8 4
3 4 3 .
=|—[—(-2 =—Xx16=12sq. t
‘4[ (=2)%] . $q. units

28. We are given, d = i+ 3}' —2k and b =—i+3k

i ok
ixb=|1 3 =2
10 3

=(9-0)i—(3-2)j+(0+3)k=9i— j+3k

|ixb|=y9%+(-1)>+3% =\/81+1+9 =91
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OR

Let 0 be the angle between vectors a4 and 5.

We have, |a|=|l;|=\/5andﬁ~I;:—l

0 a-b 0= L
c0s= ——= = cosO=
lallb] f f 2
2 21
= 22 = g= 2%
= cosO cos3 0 3

Hence, the angle between @ and b is ZTTC

29. Reflexive : Let a be any real number, then
l+aa=1+a’>>0 (ra’?>0foralla e A)
So, R is reflexive.

Symmetric : Let (a, b) € R, then
l+ab>0=1+ba>0 (.ab=baforalla,be A)
= (b,a) e R

Thus, (a,b) € R= (b,a) € Rforalla, b € A.

Hence, R is symmetric.

Transitive : We observe that

(1, %)eRand (%,—I)ER but (1, - 1) ¢ R because
1+1x(-1)=0%0
Hence, R is not transitive on A.
30. We have, y = | x + 1|
—(x+1) x<-1
y:{(x+1) x>-1

The rough sketch of the curve y =
figure.

| + 1| is shown in

112

2
x°+ 1+9/x
31 LetI:j dx =j dx
+81 x2 81
x2 ,
2
1+9 1+9/x
= I:J. [x =J. x

Let x———t:>(1+%)dx:dt
x
dt dt
I:J. 2 = I=
t°+18 2 +(342)
= I—Ltan_1 (L)+c
32 32
I L tan_l( ’ 9]
= I=—F&
3\/5 3Ix

OR
Let 1= sz sin2x dx

_ 2 _
:x2 ( cos x)—J.Zx'( cost)dx
2 2

1
=_x2

cos2x +Ixc052x dx
II

-1 2 in2
=—x2c082x+[x(81n x)_'[sm xdx:|
2 2 2

-1 xsin2x 1
=—x2c052x+ +—cos2x +c¢

2

- 2
Iz%cosm +§sin2x + cos2x

+c

32. We are given that sin_l(d—y) =x+y

dx

dy . .
= T sin(x + y) o ] ..(i)
L Then, 14 % % & _dv_
etx +y=v.Then 1+dx Ix :>dx Ix 1

From (i), ﬂ—lzsinv

dx

= ﬂ=1+sinv = dT/ =dx

dx 1+sinv

[Integrating both sides]

jdx _[1 smvd

COS v

1
= -[1+sinvdv=-|.dx

J.dx Il sin’ v

=
= de = J.(sec v —tanvsecv)dv
= x=tanv-secv+ C

= x=tan(x+y) -sec(x+y) + C, which is the required
solution.

SlIlV
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33. We have, f(0) =1 ..(1)
lim f(x)= lim x? sin(l)
x

x—0 x—0

2_ 2.1 _ >

1 .
We have, —1<sin—<1 = —x“<x“sin—<x

X x
1
= lim (—x2) < lim x? sin(—)S lim x*
x—0 x—0 X x—0
1
= 0< lim x2 sin(—)S 0
x—0 X
. 2. (1
= lim x“sin|— |=0
x—0 X
= lim f(x)=0 .(2)
x—0

From (1) & (2), lim f(x)# f(0)
x—
. fis discontinuous at x = 0

34. Given, (ax + b)e’* = x

yhxo X
e ax+b
Taking log on both sides, we get
2. =
X loge=log ax+b
= %zlogx—log(ax+b) (. loge=1)
Differentiating w.r.t. x, we get

dy
il a _ y ' 1 = l — 1 -a
x2 x ax+b

= (B b

X dx X x(ax + b)

y bx .

= L _y=

X dx ax+b W

Differentiating again w.r.t. x, we get

d’y dy  dy (ax+b)-b-bx-a
x—S+ o l-—= 3
dx X X (ax +b)
>y b s d2y ( bx )2
x—~4t=——— = x —2=| ——
T Ui (ax+b) dx> \ax+b

d? d 2
3a’y 34 . .
= X _(x_dx —y) (Using (1))

X

OR
We have,

1 t .
x=a{cost+glogtan25} and y =asint
1 t
= x=a{cost+—-210gtan—}
2 2
t
= x=a{cost+logtan5}

Mathematics

Differentiating w.r.t.z, we get

d d
—x:a{—sint+ )

seczz-l} and = =acos t
2 2 dt

dt tant /2

=

dx . 1
— =a -—sinf +
dt 2sin(t/2)cos(t/2)
dx . 1 dx —sin?t+1
= Z=gl-sint+—} = —=gJ——~
dt sint dt sint

dx acos’t
dt sint

dy _dy/dt _ acost
dx dx/dt acoszt

sint

=tant

35. We have, ax? + by? = 1 (1)
anda'x®> + b'y* =1 ..(ii)
Let (x, y;) be the point of intersection of the given
curves. Then,

axt+ byt =1

ax?+by?=1

Differentiating (i) w.r.t. x, we get
dy dy ax

_=O:>_=__
dx dx by

d ax
= m = (d—y) == (¥
* Nxpyn) )1

Differentiating (ii) w.r.t. x, we get
dy dy a'x

...(iii)
..(iv)

2ax + 2by

2a"x +2b’y

dx dx b’y

o _(dy) 3 a’x
2 — | 5 -7
dx (x71) b’y

The two curves will intersect orthogonally, if
mym, = -1

o (M =t
_ -—— == aa'xy =-ooy; ..(vlil
by, by 1 1

Subtracting (iv) from (iii), we get
(a- a')xl2 =-(b- b')yl2

Dividing (viii) by (vii), we get

a-a b=V 1 1 1 1

..(vi)

...(viii)

—_— = - :
aa’ bb’ a b a b

—_

1
36. We have, A =2
0

[\SRRE) |
—_— W O

|A|=1(5-6) + 1(2 - 0) + 0(4 - 0)
=-1+2+0=1%#0
. A7lexists
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1 2 4] [41 1 =3

Now, adjA=| 1 1 -2|=[-2 1 -3
-3 -3 7 4 2 7
. -1 1 3
So, A'=—adjA=|—2 1 -3
| Al 4 =2 7
-1 1 -3
Now, [adjA|=|-2 1 -3
4 -2 7

= -1(7-6)-1(~14+12)-3(4-4) = -1 +2 =1

-1 1 3
Also, [A7Y=|-2 1 -3 =]adjA|=1
4 =2 7
OR
3 -10 -1
We have, A=| -2 8 2
2 -4 =2

= |A|=3(-16 + 8) + 10(4 - 4) -1(8 - 16) = -24 + 8
=-16#0. So, A™! exists

-8 -16 -12
~adjA=| 0 -4 -4
-8 -8 4
41 ,
Hence, A~ =—.(adj A)
| Al ) 3
1 3
— 1 -
-8 -16 -12 2 4
-1 11
=—.] 0 -4 —4|=lo0o = =
16 4 4
I B I S B |
[ 2 2 4]
1 3 ][1 3]
2 4 |2 4
N A—IZO l l 0 l l
ow, (A™) 4 4 4 4
1 111 -1
2 2 42 2 4]
(5 9 7]
8 8 16
1 3
== = o0
8 16
11 9
8 2 16]
114

37. Vector equation of given planes are
A A A A A A
F-2i—7j+4k)=3and 7-(3i —5j +4k) +11=0

So, equation of a plane passing through intersection of
both planes is

7-2i—-7j+4k)-3 +k[?-(3i —5j+4k)+11]:0
= @ <7 raky a6l -5 eab]=3om o)
Since it passes through (- 2, 1, 3) i.e., — 2i +}' +3k

(—2?+}+31€)-[(2§—7}+412)+x(3§—5}+412)]=3—1m
= —4-7+12+M-6-5+12)=3-11A

= 1+A=3-11A = 12A=2 = A=1/6

Putting value of A in (i), we get

A A

A
N aa 3i-5j+4k 11
7-|:2i—7j+4k++:| 3

6

- - (12+3)i—(42+5)j+(24+4)k] 18—-11
r- =
L 6 6

"6

A A A

15i —47j+28kJ_ 7
A A A

= 7-|\15i —47j+28k)=7

OR

x—2 y+3 z+5
1 =2
Let A(2, -3, =5) lies on the line.

Direction ratios of line (i) are 1, -2, 2

is the given line (1)

[SSHI )

Direction cosines of line are %, _?2,
(i) may be written as
x—=2 y+3 z+5

1 2 2

..(ii)

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

L
EM A

1 —2 2
Let Q=(§r+2,?r—3,§r—5)

Given |r| = 3, Sor=+3

Putting the values of r, we have
Q=(3,-5-3)orQ=(1,-1,-7)

38. Maximize, Z = 600x + 400y

subject to the constraints :
x+2y<12 ()
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2x+y<12 ..(ii)
5
20> ...(iii)

x+4y_5

%y20 ..(iv)

Let us draw the graph of constraints (i) to (iv).
ABCDEA is the feasible region (shaded) as shown in
the figure. Observe that the feasible region is bounded,
and coordinates of the corner points A, B, C, D and E are
(5,0),(6,0), (4, 4), (0, 6) and (0, 4) respectively.

2x+y=12

Let us evaluate Z = 600x + 400y at these corner points.

Corner Points| Z = 600x + 400y
A(5,0) 3000
B(6,0) 3600
C(4,4) 4000 <—(Maximum)
D(0, 6) 2400
E(0, 4) 1600

We clearly see that the point (4, 4) is giving the
maximum value of Z.

OR
Converting inequations into equations and drawing
the corresponding lines.
3x+5y=15 5x+2y=20
pe. Xy X0

_+__1’ <z =
5 3 4 10

As x>0, y 2 0 solution lies in first quadrant.
Let us draw the graph of the above equations.

5x + 2y =20 x
Y Y ¥

B is the point of intersection of the lines 3x + 5y = 15
and 5x + 2y =20, i.e. B= (E, E)
19 19

70 15
We have points O(0, 0) A(4,0), B (E’ E) and C(0, 3)
Now z =3x + 2y

z(0)=3(0) +2(0)=0
z(A)=3(4) +2(0) =12

z(B) = 3(E)+2(E): 12.63
19 19

z(C)=3(0) +2(3) =6
z has maximum value 12.63 at only one point i.e.

70 15
(55
19° 19

©0O
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