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BLUE PRINT

Time Allowed : 3 hours Maximum Marks : 80

S.No. Chapter VSA(/1c;SaerE; e @2 rs;;:l—rlks) @3 Sﬁg:Ls) & 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(m* 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)* 1(2)* 2(6)* - 4(9)
8. | Application of Integrals - 1(2) - - 1(2)
9. Differential Equations 1(1)* 1(2)* 1(3) - 3(6)
10. | Vector Algebra 1(1) 102)* - - 2(3)
11. | Three Dimensional Geometry 20)* + 1(4) - - 1(5)* 4(11)
12. | Linear Programming - - - 1(5)* 1(5)
13. | Probability 44yt 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.


Stamp

Stamp


Subject Code : 041

)

MATHEMATICS

SQP-8

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-III, IV and V.

Section-I1I comprises of 10 questions of 2 marks each.
Section-1V comprises of 7 questions of 3 marks each.

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

ok WD

You have to attempt only one of the alternatives in all such questions.

PART - A
Section -1
X x\2
1. Evaluate: J'%dx
a‘b OR

Evaluate : j

dx
V1-2x—x

1 3
2. If A =|:3 4:| and A2 - kA - 51 = O, then find the value of k.

Internal choice is provided in 3 questions of Section-11I, 2 questions of Section-IV and 3 questions of Section-V.

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 | —— — = | wrt. x.
tan x + cos x
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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
AtoB.
7. Find the solution of the differential equation Z—y =xle™¥,
X
OR
Find the solution of y' = y cot 2x.
8. Find the principal value of cot™ (—3).
9. Find the direction cosines of a line, for which ot = § 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~!(a) with x-axis, then find the value of ot .
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 4J,thenx=
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+kand i+ } +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.

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
2 12 12b 12
(a) a= 823+8b (b) a= s (¢c) a= b_-l-bs (d) none of these
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(iii) Area of poster in terms of b is

@) 12b* ) 288b+12b° © 288b+12b* @ 126
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

(a) 3x-4y+3z=0 (b) 3x-4y+3z=19 (c) 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 (c) —\/2_4 units (d) Ne units
(iii) The equation of line of perpendicular drawn from its peak to the ground is
() x-6_y—-4_2z-9 (b) x=6_y=5_2z-9
3 -5 3 3 —4 3
© x=6_y-4_z-9 d) x=6_y=5_2z-9
3 5 3 3 4 3
(iv) The coordinates of foot of perpendicular are

1 93 144
@ (22w (222 © (522 50) @ noneofthese
17 17 17 17 17 17 17 17 17

(v) The area of AABCis

(a) /34 sq. units (b) 2+/34 sq. units (c) 17 $q. units (d) 247 sq. units
PART - B

Section III

19. Find the derivative of the function ,/a + \/a + x W.r.t. x.

10x° +10" log 10
20. Evaluate : J. al f:)ge dx
10" +x
OR
1
Evaluate : j— dx

sinx++/3cosx
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

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* | 2K? | 7K*+K

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

Find the solution of the differential equation x+ y;—y =sec(x’ +y7%).
x

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

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
Find the inverse of the matrix A = [ 4 7 J .

Compute the shaded area shown in the given figure.

Y
A

x=-8 .
0 » X
y=x
Find |@xb |, if d=i+3j—2k and b =—i+3k.
OR

Find the angle between two vectors d and b having the same length V2 and their scalar product is -1.
Section - IV

Let a relation R on the set A of real numbers be defined as (a4, b)) e R=1+ab >0 forall g, b € A. Show that
R is reflexive and symmetric but not transitive.

2
Sketch the graph y = | x + 1|. Evaluate I |x +1]|dx.
-4
x*+9
x*+81

Evaluate : J’ dx

OR

Evaluate : sz sin2x dx

d
Solve : sin™ (ﬁ)z xX+y
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33.

34.

35.

36.

37.

38.

x* sin (— ), forx #0
If f(x)= x , then show that the function is discontinuous at x = 0.
1, forx=0

2

2 2
If (ax + b) &~ = x, then show that x° Z—y: (xd—y—y) .
x

OR

d 1 t
Find _y) when x = a{cost+—log tan —} andy=asint.
dx 2 2

Find the equation of normal to the curve 16x* + 9y2 =144 at (2, y,) where y, > 0.

Section-V
1 -1 0
If A=|2 5 3], thenfind A™!. Hence find [adj A| and |A71].
0 2 1
OR
3 10 -1
Find the inverse of A = | -2 8 2 |.Hence find (A™1)%
2 -4 =2

Find the vector equation of the plane passing through the intersection of the planes 7 - (22 - 7}' + 4lAc) =3
and 7- (32 - 5}' + 4IA<) + 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= P - which are on either side of the point

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

Solve the following LPP graphically :
Maximize Z = 600x + 400y
subject to the constraints :
X+2y<12,2x+y<12

5
X+ 1 y=5andx, y20.

OR

Find the number of points at which the objective function z = 3x + 2y can be maximized subject to
3x+5y<15,5x+2y<20,x=0,y=0.

*hkdkkhkhhkdhdhhkhddhhhbhhdk
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dx

(@ +b")? = _[ a* +b** +2a"b"

1. We have, J
a*b* a*b*

ZJ((%){S) +2)dx_@+@+2x+c,a¢b

logg log—
a
OR
Let I=J dx _ dx
\/1—(x2+2x) \/2—(x2+2x+1)

_ J> dx :J- dx
V2-0+x? W2 -

Letl +x=z = dx=dz

d
R I:J—Z
[(\/5)2_22
2. Given, A2-kA-5I=0
= kA=A%-5]

L R
= T3 43 4] o 1

10 151 [5 o] [5 15 1 3
[15 25] [0 5} [15 20} [3 4}

= kA=5A k=5

1+x

el

=sin™"

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
Given, P(A) = 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)
=04+0.8-0.24=0.96

< SOLUTIONS >

2
4L 2 tanx
. ety=| ——
4 tan x + cos x

Differentiating w.r.t. x, we get

2tan x
@, |
dx tan x + cos x

2 .
8 tan x (cos x sec” x + tan x sin x)

(tan x+cos x)-2 sec’ x— 2 tan x -
(sec” x—sinx)

(tan x + cos x)°

(tan x + cos x)’

8 tan x (sec x + tan x sin x)

(tan x + cos x)’

1 y+z

5. Ms, = =Z+xX-y-z=x-Y

1 z+x
= 6= -My=y-x
OR
ladj A| = [A["!
=501D=52=25
6. Since 3 < 4, injective functions from A to B are
defined and the total number of such functions is 4P3
4!

=(4 3! =4x3x2x1=24.

d _
7. We have, 9 e =¥ dy = x>dx
dx
2y x4
On integrating, we get — =—+C"’
2 4

= 2e¢¥=x*+C,whereC=4C

OR
: dy
We have, y' = y cot 2x = o =y cot 2x
X
= & = cot 2x dx
y

Integrating both sides, we get
d
_[—y = Jcot 2x dx
y
= log|y| = %log |sin 2x| + log ¢

= log|y|= log|\/sin2x| +logc
= logly| = 10g|c\/sin2x| =y = cVsin2x
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8. Letcot! (—\/5) =0=cotb= —\/5 = —cotg

T 5T 51
=cot|t—— |=cot— = f="-€ (0,n)
6 6 6

Principal value of cot™! (_JE ) is S?R

°

Since, cos? o + cos? B + cos?y = 1
= 2c0s? 0 + cos? 45° = 1 (-

1 1
= 2cosfa=1-—==— = cosa=
2 2

o=p)

|

1
= cosO = +—
2

1 11
So, dc’s are (+ = —)
27272

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 43460 (27 43246 [(-2) +3 +6°
23 6
Le,<—, —, —
7" 7

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).

2+0+0

Jo? +02 +12 \/22 +(=3)* +6°

Then, sin(sin'ot) =

- ()

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

It is given that P(A U B)= 0.6, P(A) =0.2

.. P(AUB)=P(A) + P(B) - P(ANB)
= P(AUB)=P(A) + P(B) - P(A) x P(B)
= 0.6=0.2+P(B)(1-0.2)
= 0.4 =P(B) (0.8)

0 4 1
13. We have, (2x+y ) ( ]

Mathematics

(2x+y 3y) (6 6}
- =
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’) = %
_ P((AUB)) 1-P(AUB)
- P(B)  P(B)

15. Since P(X) is a probability distribution of X,

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

1
= k==or-1
3
But P(X = 0.5) = k = -1, which is not possible
1
ok=-
3
n (i+k)-G+j+ak)
16. We have, cos—=——F————
3 i+1+a?
:>l_ 1+a 1 (1+a)
2 \/5\/2+a2 4 202+a%)

= 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 6 x4
| |
ax4 NZ N
o O
384 x| 384 X 384
ax4 A A
I I
6x4 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
e (288+12b) _ 288b+12b [ ~ 288+12b]
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) =

= b -16b-192=0

= b?-24b+8b-192=0

= b(b-24)+8(b-24) =

= b=-8 or b=24

b is height, therefore can’t be negative.

A'(b)=

So, b =24.
288+12b
v) (b) : Since, a = ————
v) (b) -
_288+12x24 2884288
24—-8 16

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

X=X Y= Z77

X=Xy Vo= Z—7%|=0

X3=X V3= 2372

x=3 y+1 z-2
= |5-3 2+1 4-2/=0
-1-3 -1+1 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|

_\\/32 -4y +32| 34
(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

33A+6) - 4(—4A +5) +3(3L +9) - 19=0

= A+ 16A+9A+18-20+27-19=0
= 34\h=-6
-6 -3
= A=—=—
34 17
Thus, the coordinates of foot of perpendicular are
(_—9+6, 2 —9+9)
17 17 17
e (52,97 144)
17 17 17

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

- %|(2?+ 37+2k) x (~4i+4k)|

[\®)
S W o
I S )

1 A~ A~ ~
=~ 12i-16]+12k|
1 2 2 2
= V1274167 +12

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

19. Let y:Ja+Ja+x =(a+1/a+x)l/2

Differentiating w.r.t. x, we get
1
1 --1d
—=—(a+ a+x)? —@+. jat+x
3 (a+ ) dx( N )

—;{l(a+x)%_li(a+x)}
z,/ﬁm 2 dx
1
(0 1) =
4‘/a+x,[a+ a+x " a+x\]a+\/a+x

10x° +10° log 10
10" +

20. Let Izj dx

Put 10* + x10=¢
= (10" log,10 + 10x%)dx = dt

dt
I=[=
5
=log,t + ¢ =log, (10" + x'%) + ¢
OR
PN B V-

sinx ++/3 cosx 2 )
—sinx+—cosx
2 2
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= Izl_[— dle_[cosec(x+£)dx
27 ( n) 2 3
sin| x+—

(5%
tan| —+—
2 6

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

+C

= I—llo
> g

—9++/ -9+
- K= 9++/81+40 _ 9+11 _ 1 -
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) .. (i)
Letcot™! (x+1)=Aandtan! x =B
1

J(x+1)*+1

1

3
=0+K+2K=3K=—
10

= x+1=cotA = sinA=

Also,x=tan B = cosB=
X +1

Now, sin A = cos B [From (i)]

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

=>x+1)?+1=x+1

1
= 1+2x=0= x=—5

23. Given, cos® (x - 2y) = 1 - 2d—y (D)
dx
xX-2y=u = 1—@=@

Let,
dx dx

du
equation (i) becomes cos’u= d_
x

= dez'[seczudu
= x=tanu +c¢ = x=tan(x-2y) +¢
OR

d
We have x+y—y=sec(x2+y2)
dx
dy 1d
Put x2+y2=u=>x+y—y=——u
dx 2dx

l@=secu:> Jcosudu=2jdx
2 dx

= sinu=2x+c=>sin(x* + y*) =2x + ¢

Mathematics
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24. Differentiating 23 4 % 13 = 2 with respect to x,

we get

1/3
Ex—1/3+%y—1/3d_y:0 Y __(r
3 3 dx dx X
Slope of the tangent at (1, 1) = -1
Also, the slope of the normal at (1, 1) is given by
-1

=1
slope of the tangent at (1, 1)

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(Z) =07

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

P(ANB)

0.3

P(ANB) 015 3

P(A]B)= P(B) 07 14
and P(A U B) = P(A) + P(B) - P(A N B)
=0.3+0.7-0.15=0.85

Now, P(B|A)=

= 05= = P(AnB)=0.15

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

So, A1 exists

7 3
. adez[ :|
4 2

-
|A]

17 3 712 3/2
_E'L 2]_[ 2 1}
27. Required area
0
'[xmdx
-8

134
—‘4[(2)]

Hence, A™! (adj A)

) x4/3]° ; o
= [4—/3 " =‘Z[O—(—8) ]

:Zx16: 12 sq. units

28. We are given, d = f 33’—212 and b =—i+3k

S A

i j ok
ixb=[1 3 =2
-1 0 3

= (9-0)i—(3—2)j+(0+3)k =9 — j+3k

|axb|=9%+(-1)? +3% =\/81+1+9 =91
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OR

Let 6 be the angle between vectors @ and 5.

We have, |d|=|b|=+2andd-b =1

o ab — ]

cosb= ——— = cosO= =—

13 ||b] V2x2 2
2

= cosO=cos— = e=2—Tc

Hence, the angle between 4 and b is 2?75

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

Symmetric : Let (a, b) € R, then
1+ab>0=1+ba>0 (Cab=Dbaforalla,bec A)
= (b,a) eR

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

Hence, R is symmetric.

Transitive : We observe that

1 1
(1, E)eRand (5’_1)6R 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.

|x + 1| is shown in

r (4.0

(-1,0) O

Y'N

2 -1 2
[lx+1]dx= [~ +Ddx+ [ (x+ e
—4 —4 -1

r -1 2
I i I
I AR 2 T

L —4 -1

A6

2
x“+9
31.Let1=J' dx = 1=
x* +81 L2481

1+9/x%
J'_

N I:J- 1+9/x2 deJ-

2 2
x2+(9) ~18+18 (x—g) +18
X X

9 9
Let x——=t:(1+—2)dx=dt

X X
dt dt
il e
t*+18 2 +(3v2)

= Izﬁtan_1 (#)+c
- Izit _1()( —9)
32 342x
OR
LetI=J.xzsin2x dx
I I

— cos2 _
_ 2 ( cos x]—J-Zx'( cost)dx
2 2

1
=_x2
2

cos2x +jx cos2x dx
11

-1 2 in2
:—x2c052x+[x(sm x)_jsm xdx]
2 2 2

-1 xsin2x 1
=7x2c082x+ +ZCOSZX+C

2

—-X X cos2x
I= Tcost +Esin2x +

+c

32. We are given that sin_l(%) =x+y

dy _ . :
= %—sm(x+y) (1)
dy dv dy dv
L Th _4r
cta+y=v. then, l+dx dx - dx dx
ﬂ—l—sinv
dx
= ﬂzl—i—sinv = d‘,/ =dx
dx 1+sinv

dvz-[dx

SlIlV

From (i),

[Integrating both sides]

jd _J-l 512nvdv

Cos v

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

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

sm ‘V
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33. We have, f(0) =1

lim f(x)= lim x% sin
x—0 x—0

1
X
1
We have, -1<sin—<1 =
X

lim (—xz) < lim x? sin(lJ
x

x—0 x—0

! <0
x

lim x2 sin (l)z 0

x—0 X

lim f(x)=0

x—0

From (1) & (2), llm f(x) # £(0)
. fis dlscontlnuous atx=0

34. Given, (ax + b)e’* = x
X
ax+b
Taking log on both sides, we get

2

0< lim x°sin
x—0

=

=

= ey/x —

y loge—log b

= ;zlogx—log(ax+b)

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

dx

x2

dy

dx

dy bx

j—t

Yax TV T ax+b
Differentiating again w.r.t. x, we get

dzy dy | dy_

x- y-l

X

1
ax+b a

, ax+b—ax

- -
X x(ax + b)

< lim x
x—0

2

o1
—x“<x“sin—<x

X
2

(...

(ax+b)-b—bx-a

Y T (ax + b)?

b2
(ax + b)?

(dy

d2y
= X—5=
dx?

3d)’
dx?

4’y _
dx?

:>x3

2
dx )
OR
We have,

bx

{

ax+b

(1)

2

(2)

loge=1)

(1)

;

(Using (1))

1 t .
x=a{cost+glogtan2 5} and y =asint

1 t
= x= a{cost+—~210gtan—}
2 2
t
= x= a{cost+logtan5}

Mathematics

Differentiating w.r.t.t, we get

d—xza{—sint+ ec2£~l} andd—yzacost
dt tant/2 22 dt

dx . 1
= —=ay-sint+

dt 2sin(t/2)cos(t/2)

dx . 1 dx —sint+1
= —=g<i-Sinf+——,%, = —=g{——
dt sint dt sint

dx acos’t
- —=
dt sint
N dy dy/dt acost ~ tant
dx dX/dt acoszt
sint

35y =3x"-x+ L is the given curve.
Differentiating w.r.t. x, we have

Y _gx-1 y) —6(1)—1=5
x=1

(d

dx " \dx

— The equation of tangent is
(y-2)=5(x-1)= 5x-y-3=0
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36. We have, A=|2 5 3
0 2 1
|Al=1(5-6) + 1(2 - 0) + 0(4 - 0)
=-1+2+0=1#0
. A7l exists
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Now, adjA =

-1

-3

So, A_I:L adjA=
| 4]

-1
Now, |adj A| = |-2

4

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

-10

-1 1
Also, |[A7l =2 1
4 -2
3
We have, A=| -2
2

= |A|=3(-16+8) + 10(4 - 4) -1(8 - 16) = -24 + 8

—4

=-16#0. So, A~! exists

-8

~ adjA=| 0

-8

Hence, A7l =

S N

Now, (A™1)?2

—

\S)

NI— S |w ool r

|~ 0|~ o |wun

-16

1
| A

—_

e o

—

l

-4
-8

-12
—4
4

(adj A)

L

Dr. AGYAT GUPTA

1
S N

N | =

[u—y

NS RN

—_

N RN N e

l

L

3
-3| =Jadj A = 1
7
OR
-1
8 2
-2

NG N oY)

| =

37. Vector equation of given planes are

A A A A A A
F-2i—7j+4k)=3and 7-(3i 5] +4k) +11=0
So, equation of a plane passing through intersection of
both planes is

A A A A A A
F-Qi—7j+4k)-3 +A|7-(3i =5j+4k)+11|=0

A A A A A A

= 7|Qi—-7j+4k)+A(3i—5j+4k)|=3-11A ..(i)
Since it passes through (- 2, 1, 3) i.e., — 2i +j+3k

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

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

Putting value of A in (i), we get

A A A

Ao_A o n 3i-5j+4k 11
7-{21‘—7;‘+41¢+T]}=3—g

N ?'!(124—3)1'—(42-25)j+(24+4)k:|=18;11

A " A
= F'[151—47]+28k]zz
6 6
A A A
= F-(lSi—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)

[SR N S}

Direction cosines of line are %, %2,
(i) may be written as
X2 _y+3 _z+5
1 2 2
3 3 3
Coordinates of any point on the line (ii), may be taken

as

.(ii)

L2232, 5
3/ TeITRgT

1 -2 2
Let Q=(§T+2,TV—3,§1’—5)

Given |r] =3, Soor=13
Putting the values of , we have
Q=(3,-5-3)orQ=(1,-1,-7)

38. Maximize, Z = 600x + 400y
subject to the constraints :
x+2y<12 (i)
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2x+y<12 ...(ii)

x+%y25 ...(iiif)

..(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,

xy=0

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.

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
ie. 242y 20X

5 3 4 10
As x>0, y 20 solution lies in first quadrant.
Let us draw the graph of the above equations.

5x + 2y =20 x

Y »*
B is the point of intersection of the lines 3x + 5y = 15
and 5x + 2y = 20, i.e. B= (7_0’ 1_5)
19 19
70 15
We have points O(0, 0) A(4, 0), B (B, 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) = S(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.

1
it
19 19

Fhhkkdkhhkkhkddkdhhdkdihhhdddiik
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TARGET MATHEMATICS , Dr. AGYAT GUPTA -

The Excellonce Hey... (M.Sc, B.Ed., M.Phill, Phd)

Self Evaluation Sheet

Once you complete SQP-8, check your answers with the given solutions and fill your marks in the marks
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help
you to check your readiness.

Q.No. Chapter Marks Per Question Marks Obtained
1 Integrals / Integrals 1
2 Matrices 1
3 Probability / Probability 1
4 Continuity and Differentiability 1
5 Determinants / Determinants 1
6 Relations and Functions 1
7 Differential Equations / Differential Equations 1
8 Inverse Trigonometric Functions 1
9 Three Dimensional Geometry / Three Dimensional Geometry 1
10 Relations and Functions 1
1 Three Dimensional Geometry 1
12 Probability 1
13 Matrices 1
14 Probability 1
15 Probability 1
16 Vector Algebra 1
17 Application of Derivatives 4 1
18 Three Dimensional Geometry 4 1
19 Continuity and Differentiability 2
20 Integrals / Integrals 2
21 Probability 2
22 Inverse Trigonometric Functions 2
23 Differential Equations / Differential Equations 2
24 Application of Derivatives 2
25 Probability 2
26 Determinants 2
27 Application of Integrals 2
28 Vector Algebra / Vector Algebra 2
29 Relations and Functions 3
30 Integrals 3
31 Integrals / Integrals 3
32 Differential Equations 3
33 Continuity and Differentiability 3
34 Continuity and Differentiability / Continuity and Differentiability 3
35 Application of Derivatives 3
36 Determinants / Determinants 5
37 Three Dimensional Geometry / Three Dimensional Geometry 5
38 Linear Programming / Linear Programming 5

Total 80 |

..............

Performance Analysis Table

If your marks is

TREMENnousg
FYETEA EXCELLENT!

@ AR/ VERY GOOD! | > Alittle bit of more effort is required to reach the ‘Excellent’ bench mark.
© BRI soon: | > Revise thoroughly and strengthen your concepts.

» You are done! Keep on revising to maintain the position.

> You have to take only one more step to reach the top of the ladder. Practise more.

@ TR FAIR PERFORMANCE!
@ FTETLA AVERAGE!

> Need to work hard to get through this stage.

» Try hard to boost your average score.
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