Class XII Session 2024-25
Subject - Mathematics
Sample Question Paper - 4

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are
internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks each) with sub

parts.
Section A
a 0 0 [1]
1. LetA=|0 a O0],thenA"isequalto
0 0 a
a) [a® 0 0 by [na 0 0
0 a O 0 na O
|0 0 a | O 0 na
ofa* 0 0 d[e* 0 0
0 a 0 0 a* 0
|0 0 d" [0 0 a
3—2 1
2. If the matrix A = [ 5 v Z ] is singular then x = ?. 1]
a) 1l b) 0
o -1 d) -2
3. If A and B are invertible matrices, then which of the following is not correct? [1]
a) (AB)1=B1 A" D @a+Byt=pl+a’l
©) det (A)! = [det (A)]? d) adj A =|A|- AL
4.  Letf(x) = [x]? + v/z, where [¢] and [e] respectively denotes the greatest integer and fractional part functions, 1
then
a) f(x) is continuous and differentiable at x = 0 b) f(x) is non differentiable V x € Z
c) f(x) is discontinuous V x € Z - {1} d) f(x) is continuous at all integral points

5.  Find the equation of the line which passes through the point (1, 2, 3) and is parallel to the vector 3 + 23' — 2k. [1]
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a)?:%+23+3I%+,\(3%+23'—21%.), b) 7 = 2 + 25 + 3k +,\(3%+23—212;.)

AER AER
O F = 45 + 2 + 3k +A(32+2§'—21§:.> d)7 =37 + 25+ 3k +,\(3%+23—2ic.)
AER AER
6. The order of the differential equation of all circles of given radius a is: [1]
a) 4 b) 1
c) 2 d)3
7. By graphical method solution of LLP maximize Z = x + y subject to x + y < 2x; y > 0 obtained at [1]
a) at infinite number of points b) only two points
¢) only one point d) at definite number of points
8.  The domain of the function cos ™t (2x — 1) is [1]
) [0, 7] b) [-1, 1]
0 [0,1] d) (-1, 0)
9. foﬂ/2 mdaz equals [1]
a) 10g(%> b) log(%)
<) log(%> d) log(%)
1 0 2 z [1]
10. If[z -5 —1]|0 2 1| |4 | =0,then the value of x is
2 0 3 1
a) +6v/5 b) 5v/5
c) +4/3 d) +3v/5
11. Objective function of an LPP is [1]
a) a function to be optimized b) a function between the variables
) a constraint d) a relation between the variables
12.  The vector in the direction of the vector i — 23 + 2% that has magnitude 9 is [1]
a) i — 27 + 2k b) 3(3 — 2j + 2k)
Q) 9(i — 2j + 2k) d) %ﬁk
1 0 0 [1]
13. IfA=|1 1 2], then the value of det (Adj (Adj A)) equals
3 -1 9
a) 14641 b) 121
o 11 d) 1331
14.  If A and B are independent events such that P(A) = %, P(AUB)= %, then what is P(B) equal to? [1]
a) 3 b) <
OF d) 2
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15.  Degree of the differential equation sin x + cos(ﬂ) y2 is [1]

a) 2 b) not defined
00 d1
16.  Tf |6 x b| = 4,[G-b| = 2, then [a|*|b]* = [1]
a) 2 b) 20
c)8 d) 6
17.  Ify=tan li"?& then —= =7 [1]
a) 1 b) 1
00 d) 5
18. The cartesian equation of a line is given by 23%1 = % = Z;;’ [1]
The direction cosines of the line is
a) ﬁ 4 6 R B S
\/5 ) \/ﬁ \/ﬁa \/% ) \/%
) \/' 46 Q=2 4 6
NN 557 /657 /55
19.  Assertion (A): If manufacturer can sell x items at a price of (5 — ﬁ) each. The cost price of x items is ¥ [1]

(£ + 500). Then, the number of items he should sell to earn rnaximum profit is 240 items.

Reason (R): The profit for selling x items is given by 2 =L — ﬁ 300.
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
) A is true but R is false. d) A is false but R is true.

20. Assertion (A): Let A = {1, 5, 8,9}, B={4,6} and f = {(1, 4), (5, 6), (8, 4), (9, 6)}, then f is a bijective function. [1]
Reason (R): Let A ={1,5,8,9},B={4,6} and f = {(1, 4), (5, 6), (8, 4), (9, 6)}, then f is a surjective function.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.

) A is true but R is false. d) A is false but R is true.

Section B
21. For the principal value, evaluate cot [sin*1 {cos (tan_1 1) }] [2]
OR

Which is greater, tan 1 or tan™! 1?

22.  Show that f(x) = sin x - cos x is an increasing function on (—~, J). [2]
23. A stone is dropped into a quiet lake and waves move in circles at a speed of 4 cm/s. At the instant, when the [2]

radius of the circular wave is 10 cm, how fast is the enclosed area increasing?

OR

Show that the function f(x) = x190 + sin x - 1 is increasing on the interval (5,m)

24.  Evaluate: [ tan®x sec® x dx [2]
x sinf cos6 [2]
25.  Prove that the determinant | — sinf —=z 1 | is independent of 6.
cosf 1 x
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|
|
|
I
I
|
|
|
|
I
|
|
|
|
I
|
|
|
|
I
|
|
|
I
1
|
|
|
1
I
|
|
1
|
I
|
1
|
|
I
Page 3 of 19 :



Section C

26.  Evaluate the integral: foﬂ —r dx [3]

a2 cos? z+b” sin?
27.  In answering a question on a multiple choice questions test with four choices in each question, out of which only [3]
one is correct, a student either guesses or copies or knows the answer. The probability that he makes a guess is i
and the probability the he copies is also %. The probability that the answer is correct, given that he copied it is
%. Find the probability that he knows the answer to the question, given that he correctly answered it.

28.  Evaluate the definite integral foI Sinzeost g, [3]

costz+sintz

OR

Evaluate the definite integral: ff e (l — 2%) dzx
XL

x
29.  Solve the following differential equation ch—y =1+ 2% + y? + z2y?, given that y = 1, when x = 0. [3]
OR

Find the particular solution of the differential equation (xe*’¥Y + y)dx = x dy, given that y(1) = 0
30.  Leta,b and ¢ be three vectors such that la] = 3, .Z( = 4,|c| = 5and each one of them being | to the sum of  [3]
the other two, find ’(_i + g + E(
OR
Ifa= (; — 3),5 = (33 - IAc) and ¢ = (7; - l;:), find a vector d which is perpendicular to both a and b and for
whiché-d = 1.
31.  Find jw—y of the function (cos x)¥ = (cos y)*. [3]

Section D
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32.  Find the area of the region {(x,y ) : x2 +y2 < 4, x +y > 2}. [5] |
|
33. Let A ={1, 2, 3, ....9} and R be the relation in Ax A defined by (a, b) R (c,d)ifa+d=b + c for (a, b), (c,d)in [5] |
A X A. Prove that R is an equivalence relation and also obtain the equivalence class [(2, 5)]. :
|
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OR
Let A =R - {3} and B = R - {1}. Consider the function f: A =B defined by f(z) = (%) . Is f one-one and onto?

Justify your answer.

34. IfA=[3

1
2} then show that A2 - 5A + 71 = 0 and hence find A%. 5]

35. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is % of the volume of the [5]

sphere.
OR
A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of the window is
10 m. Find the dimensions of the window to admit maximum light through the whole opening.
Section E
36.  Read the following text carefully and answer the questions that follow: [4]

A shopkeeper sells three types of flower seeds Ay, Ay, A3. They are sold in the form of a mixture, where the

proportions of these seeds are 4 : 4 : 2 respectively. The germination rates of the three types of seeds are 45%,

60% and 35% respectively.
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Based on the above information:

i. Calculate the probability that a randomly chosen seed will germinate. (1)
ii. Calculate the probability that the seed is of type A2, given that a randomly chosen seed germinates. (1)
iii. A die is throw and a card is selected at random from a deck of 52 playing cards. Then find the probability of
getting an even number on the die and a spade card. (2)
OR
If A and B are any two events such that P(A) + P(B) - P(A and B) = P(A), then find P(A|B). (2)

37.  Read the following text carefully and answer the questions that follow: [4]

Consider the following diagram, where the forces in the cable are given.
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I i. What is the equation of the line along cable AD? (1)
1

I ii. What is length of cable DC? (1)

: iii. Find vector DB (2)
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What is sum of vectors along the cable? (2)

38.  Read the following text carefully and answer the questions that follow: [4]
Linear programming is a method for finding the optimal values (maximum or minimum) of quantities subject to
the constraints when a relationship is expressed as linear equations or inequations.
i. At which points is the optimal value of the objective function attained? (1)
ii. What does the graph of the inequality 3x + 4y < 12 look like? (1)
iii. Where does the maximum of the objective function Z = 2x + 5y occur in relation to the feasible region
shown in the figure for the given LPP? (2)
y
8

(0, 6)

o
[3S]
e
L))
[==]

OR
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What are the conditions on the positive values of p and q that ensure the maximum of the objective function
Z = px + qy occurs at both the corner points (15, 15) and (0, 20) of the feasible region determined by the

given system of linear constraints? (2)
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Solution

(0) f(x) is discontinuous V x € Z - {1}
Explanation: f(x) is discontinuous V x € Z - {1}

5. (@)7=1i+2j+3k +A<3% +23—212.>,AeR
Explanation: The equation of the line which passes through the point (1, 2, 3) and is parallel to the vector

A ~ ~ A ~ ~ — o ~ ~
31'+2j—2k,letvector7:i+j+k and vector b =37 + 25 — 2k,
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Section A |

|

1. i

a® 0 0 :

@0 a* 0 I

0 0 a" |

a 0 0 :

Explanation: A= |0 a 0 1

00 a :

[a 0 O a 0 0 a 0 0 a 0 0 I

A"=10 a 0[x |0 a 0|x]|0 a 0| x |0 a O]..{ntimes, (wWheren € N)} |

0 0 a] |00 a] [00a]l [00a :

a” 0 0 |

A"=10 a* 0 1

0 0 a :

|

|

2. (@1 1

Explanation: When a given matrix is singular then the given matrix determinant is 0. :

|A|=0 I

3-2 1 |

Given, A = vowdt I

2 4 I

|A|=0 |

43-2x)-2(x+1)=0 :

12-8x-2x-2=0 1

10-10x=0 :

101-x)=0 |

x=1 1

i

3. |

|

®) (A+B)!=B1+A" I

Explanation: Since, A and B are invertible matrices. :

So, we can say that I

(ABY1 =B A (i) :

We know that, A™! = ﬁ (adj A) :

= adj A =|A|- A" .. (ii) :

Also, det (A)™ = [det (A)]! :
1_ 1

= det (A)" = o (] :

= det (A) - det (A)! =1 ...(iii) [

Which is true, :

So, only option d is incorrect. :

4. |
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10.

the equation of line is :

— o U R n -
a+Ab=(+j+k)+A3i+25—2k)

92

Explanation: Let the equation of given family be (x - h)? + (y - k)? = a®. It has two arbitrary constants h and k. Therefore, the
order of the given differential equation will be 2.

(a) at infinite number of points

Explanation: L

=
=

]

K

Feasible region is shaded region with corner points (0, 0), (2, 0) and (0, 2)

Z(0,0)=0
Z(2, 0) = 2<— maximise
7(0, 2) = 2 <— maximise

Zmax = 2 obtained at (2, 0) and (0, 2) so is obtained at any point on line segment joining (2, 0) and (0, 2).

(0 [0, 1]

Explanation: We have f(x) = cos! 2x-1)
Since, -1 < 2x-1<1

=0<2x<2

=0<x<1

S.xe[0,1]

(c) log (% )
Explanation: log (% )

s

_ra cos &
LetI= f() (2+sin:c)(1+sina:)dx

Let sin x = t, then cos x dx = dt
Whenx=0,t=0x= %,t= 1
Therefore the integral becomes

_rt dt
I'= fO (2+t)(1+t)

= Jy |5 + o)

= [—1log(2 + t) + log(1 + ¢)]3
= [log(1 +t) — log(2 + t)]}
=log2-log3-log1+log?2

= log %

(c) £4/3

1
Explanation: Given, [z —5 —1] |0
2

0 2 x

2 1 41 =0

0 3 1
Page 8 of 19



=X X 1+(-5)><0+(-1)><2x>f0+(-5)><2+(-1)><O

X
zx24+(-5)x1+(-1)x3][4|=0
11
xr
=[z—-2 —-10 20—-8]|4|=0
1]

=>[x-2)xx+(-10) x 4+ (2x-8) x 1]1=0
= x%-2x-40+2x-8=0
= x2=48
=z = 4+/48 = £4./3
11.  (a) a function to be optimized
Explanation: a function to be optimized
The objective function of a linear programming problem is either to be maximized or minimized i.e. objective function is to be
optimized.
12.
®) 3(i — 25 + 2k)
Explanation: Let a = i— 23 + 2k
Unit vector in the direction of a vector a
re i—2j+2k  i—2j+2k

al /124924 92 3
.. Vector in the direction of @ with magnitude 9

:9.#:3(i72j+2k).

13.  (a) 14641
Explanation: We know that, for a square matrix of order n, if |A| # 0
Adj(Adj A)=|A""2A (.'n=23)
-~ Adj(AdjA)= AR 2A (. n=3)
=|AlA
. |Adj(Adj A) = ||A] Al| = |A]® det A |A*
= 11% = 14641
4. @32
Explanation: Given that,
_1 _ 7
P(A)=1,P(AUB)= =L
Also, A and B are independent events,
. P(ANB)=P(A) - P(B)
= P(A) + P(B) - P(A U B) = P(A) - P(B)

1 71
=3 +P(B?—)1—0 = +x P(B)
P(B 7 1 5
= PB) -5 =13 -5=1
4P(B) 1 _5
5 2 = P(B)= 3
S P(B)=1-PB)=1-2 =2
15.
(b) not defined
Explanation: not defined
16.

(b) 20

Explanation: We know that
(@-b)° + (@ x b)* = |a*[b]?
@f* - |pf? =22+ 4*

@2 - [bf? = 20
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18.

19.

20.

—1
(d 5
Explanation: Given that y = tan~1 (&)

1+sinz
Using cosz = cos? £ —sin? £ | sinz = 2sin £cos £ and cos? 0+ sin?f=1
2 2 2 2

Therefore,

22 _gin2 & Z sinZ Z i ginZ
y— tan—l cos” = —sin® < - tan—l (cos 5 —sing ) (cos 5 Tsin 2)
cos 2

22 icin2 inZ z
2+sm 2+231nzcos 5 (cos %Jrsin%)

cos £ —sin £
1 2 2

X . X
cos —+sin —
2 2

= y=tan"

Dividing by cos £ in numerator and denominator, we get
2

1 lftan%
=tan"~
y 1+tan %
. s l—tanz .
Using tan( o m) = Trtans > V€ obtain
— -1 r_z
y=tan " tan ( 1 5
—r_2z
4 2
Differentiating with respect to x, we
d_ 1
dz 2

(©) V3 4 6
V557 /55 /55
Explanation: Rewrite the given line as

2(”‘%) y+2 23

V3 2 3
1
z— L
+2 -3
or 2 — y_ — 279
V3 4 6

.. DR's of line are /3, 4 and 6
Therefore, direction cosines are:

V3 4 6 V3 4 6
\/(\/3)2+42+627 \/(\/3)2+42+627 \/(\/5)2+42+62 VB VB8 /BB

(c) A is true but R is false.

Explanation: Let S(x) be the selling price of x items and let C(x) be the cost price of x items.

Then, we have

2
— T — X
S(X)—(S- m)X—SX- ﬁ
and C(x) = % + 500
Thus, the profit function P(x) is given by
P(x) = S(x) - C(x) = 5x - Z= — £ _500

ie. P =2z — Z. 500

On differentiating both sides w.r.t. X, we get
' _ 24 T
P'(x) = 5 -

50
Now, P'(x) = 0 gives x = 240.
Also, P'(x) = ;—;.

So, P'(240) = = < 0
Thus, x = 240 is a point of maxima.

Hence, the manufacturer can earn maximum profit, if he sells 240 items.

(d) A is false but R is true.
Explanation: We have, A = {1, 5, 8,9}, B=1{4, 6} and f = {(1, 4), (5, 6), (8, 4), (9, 6)}

So, all elements of B has a domain element on A or we can say elements 1 and 8 & 5 and 9 have some range 4 & 6,

respectively.
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Therefore, f : A — B is a surjective function not one to one function.
Also, for a bijective function, f must be both one to one onto.

Section B
21. We know that tan—11 = % .
cot [sin’l{cos(tan’1 1) }]

= co‘c{sinf1 (cos %)} = cot (sinf1 %) = cot
OR

From Fig. we note that tan x is an increasing function in the interval (%ﬂ, %) , since 1 > % =tanl > tan

N E]

=1

7 - This gives
tan1>1
:>tan1>1>%

=tanl>1>tan !(1

Y tan x
|

O //

——t— X
Tt/2 e /4 n/2

22. Given: f(x) = sin x — cos X

f'(x) = cos x + sin x
=42 (%cosx+ %sinx)
=2 (%cosx + Cc’”sinar:)

1
= \/ﬁsin(% + a:)

=sin(0° < sin(% +x) < sin%

:>0<sin<§+x) <1
= \/§sin<% + 3:) >0
=f'(x)>0
Hence, f(x) is an increasing function on (_Tﬂ, )
23. Let A be the area of the circle of radius r.
Then, A = 772
Therefore, the rate of change of area A with respect to time 't' is
dA _ d( 2\ _ d(_ 2\, dr _ d :
= (mr?) = ;(ﬁr ) - d—: = 27rrd—: ...(By Chain Rule)
Given that % = 4cm/s
;42 =21 x 10 x 4= 807
Thus, the enclosed area is increasing at a rate of 80w ¢cm? /s, whenr = 10 cm.
OR

Therefore, when r = 10

Given interval: z € (7/2, )
= 7w/2<z<mT

29 >1
100z% > 100

Again, z € (7/2,m) = —1 < cosz < 0= 0> cosz > —1
100z% > 100 and cosz > —1

100z* + cosz > 100 — 1 =99

1002% + cosz >0

f'(z)>0
Thus f(x) is increasing on (7/2, )
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24

25.

26.

27.

LetI=f tan> x sec x dx, then we have

I= f tan? x sec? x (sec x tan x) dx = f (sec2 x-1) sec? x (sec x tan x) dx
Substituting sec x =t and sec x tan x dx = dt, we obtain

I=f(tz—l)tzdt=f(t4-t2)dt=%—%+C:%sec5xf Isecdz + C

x sinf cos6 ’

Let A= | —sinf —=z 1
cosf 1 T

Expanding along first row,
Ayl 2  sind —sinf 1 4 cosf —sinf -z

T cosf = cosf 1
= A=z (—2?— 1) —sinf(—zsind — cosh) + cosd(—sinf+ zcosb)
= A= —2%— z + zsin?0 +sinfcosh — sin fcosf + zcos?f

=A=-2}—z+z (Sin29 + cosQO) = x3 - x + x = - x> which is independent of 6
Section C

We have,
I= —d (@
fo a2 cos? +b? sin® z 513 (1)
Using property of definite integral we have,
_prm (m—z)
=

a? cos2(7r z)+b2 sin? (r—x)

x ...(ii)

- fo a? cos2 z+b2 sin?
Adding (i) and (ii)
2 = foﬂ %dw

a2 cos? z+b” sin’ z
™ 1
=) e
a? cos? z+b* sin”

2 o1 .
=x[" ——5———dz ... (Dividing numerator and denominator by cos® x)

0 2+b2 tan? z
. 2a
=27 fo GZ::;t:n2 [Usmg [ f@)dz= [y f(z)dz + [y f(2a — z)dz]
Puttan x =t

= sec? xdx = dt
Whenz — 0;¢t — 0
and z — 1't—>oo

2l = 271'f0 2+b2t2

b_zfo ﬁ

+t2

_ b STEAY
—bm[tan (%)),
— T | _
_ab[Q ]
I r
7ab><2
_ %
T 2ab

_
Hence,I—2ab

Let E; = Student guesses the answer
E, = Student copies the answer
E3 = Student knows the answer
A = Student answers the question correctly.
P(E)=1,P(Ey)=1P(Es)=1- (i + i) =1
P(A|E))=1,P(A|E)=2P(A|E;)=1
The required probability
_P(E | A)= P(E3)><P(A\E3)
Z P(E;)x P(A|Ey)
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l><1
_ 2
1,1
—><Z+Z><—+—><1
_ 1 _ 8 2
1.3 12 3
8+8+1

28. T fﬂ/4 sin z.cos & dz

costz+sintz

Dividing Nr. and Dr. by cos*x

sin z.cos ¢
4 4
— fﬂ'/ cos*x dw
0 costz + sindz
COS42 COS4
7/4 tanz.sec?z
0 1+tantz
/4 tanz.sec’z
0 2.2
1+ (tan?z)
Put tan?z =t

2tan z.sec’zdx = dt
When x = 0 t= 0 and when x zf,t: 1

141rt2
1 —1
= E[tan t]o
_1lx_ =
—2°4 8
OR
We have,

I= 12 % e - ff % e?*dx
=1= Il - 12
Now, I; = ff % 2z (By parts we have)

:>Il_ f12 e**dz - f1 2 2

2
_[1 &= 2 1 9g
:>Il_[x 2:|1+ 1 22€ dx

1 2
= 11: [%62Ii|1 +12

AS,Izll IZ
:>I:|: 621:| -12+12
2z 1
2
— | L 2z| 1171 4_ 2
:>I—{2ze L 2[26 e]

:>I=ie2(e2-1)
29. According to the question,
Given differential equation is ,
- =1+ a2 +y* + 2%y’

dz
= ——1(1+x)+y (1+2?)
= == (1+2%) (1+¢?)
d;
= 1+?;2:(1+a:)da:

On integrating both sides, we get

[ =1 0+ a)de

1+y

3
= tanly=z+ % +C ..()
Given that y = 1, when x = 0.

On putting x = 0 and y = 1 in Eq. (i), we get

tan''1=C
= tan !(tannw/4)=C [-,-tang = 1}

On putting the value of C in Eq. (i), we get
tan"ly =2z + z—; + 5
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_ z3 T
y—tan(w—i— 5 T Z)
which is the required solution of differential equation.
OR

The given differential equation can be rewritten as,
¥ dy
rer —y+xz_-=0
dy ¥

é:c%:y—:re:
dy _ oy :
édw_(z)_ez

dy y
= the given differential equation is a homogenous equation.
The solution of the given differential equation is:

Puty =vx

dy o dv

= i v+ X ™

VT

v+xZ—Z:(%)—eT

v _ v
:>de—e
:>d_‘\7r:7dw

e X

Integrating both the sides we get:
dv _ dz

= [F=—J5+c

= -eV=-Inx| +c

Resubstituting the value of y = vx we get
(¥

= —e (") =-Injx| + ¢

Now, y(1)=0

= 0= -Inj|1] + ¢

=c=-1

30. 3. (E+8) =0,b. (¢+a) =0,z (a+b 0 (Given)
5 - 12 . -
’a—}—b—l—c‘ :(a+b+ )
:a.a+a.(8+z)+8. +b.

. -2
:|a|2—|—’b‘ —|—|c|2
=9+16+25
=50
6 +b+¢| =50
=52

OR
Letﬁ:alg—i—az}'ﬁ—agfc
d1ldd-a=0 = (a1i+aj+asd)(i—j)=0
=a1-ay=0..()
dLbab=0 :><a1;+a23+a31;)(3j7ic)=0
= 3ay - ap =0..(ii)
JEZl :>(a1%+a23+a31;>(7%—ic):1
= 7ap-az=1..(iii)

Solving equation (i) and (ii) we get 3a; - a3 =0 ...(iv)

—

Again solving equation (iii) & (iv) we geta; = 7
From equation (i), a; -ap =0ora; =ap = %
From equation (ii), 3ay-a,=0= 3 - i =a3 = a3 = %

J_l:, 1%, 37
Hence,d = 71+ 77+ 7k

31. We have, (cos x)Y = (cos y)*

"
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

= log|x| + e VX =1 |
7 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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On taking log both sides, we get

log(cos x)Y = log(cos y)*
=y log(cos x) = x log(cos y)

On differentiating both sides w.r.t x, we get
d

Y- ilog(cosm) + logcosz - —-(y)

=z ilog <cos y) + log(cos y)% (z) [by using product rule of derivative]
1 d
‘cosy dr

(—sinz) + log(cosz) - W g L (-sin y)Z—Z +log cos y.1

dz cos Y

1_d dy
= Y sz o, (cosz) + log(cosz)— ==z

(cos y) +log cos y.1

y ’ cos T
dy dy
= -y tanx + log(cos X)a =-Xtany——+ log(cos y)

=[x tany + log (cos x)] Z—zZ log(cos y) +y tan x
dy log(cos y)+y tanz

dz ~ ztany+log(cos z)
Section D
32. According to Given question , Region is {(x, y) :x* + y> < 4, x + y> 2}.
The above region has a circle with equationz? + y? = 4 .....(i)
centre of the given circle is (0, 0)
Radius of given circle = 2
The above region consists of line whose equation is

|
|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

Point of intersection of line and circle is :
= x% + (2 - x)? = 4 [from Eq. (ii)] I
2 2 - 1
=Xx°+4+x°-4x=4 1
= 2x2-4x=0 :
=2x(x-2)=0 |
=x=0or2 :
Whenx =0,theny=2-0=2 1
Whenx=2,theny=2-2=0 :
So, points of intersection are (0, 2) and (2, 0). |
|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

1

|

|

On drawing the graph, we get the shaded region as shown below:
YJL
©.2)

. 2
Required area= [ [y( circle) — Y (line) | da
= f02 [\/4 —z2—(2— 3:)] dz [From Eq(i) and (ii)]
= f02 V4 — x2dz — f02(2 —z)dz
2 2
= [% 4— 2?2+ %Sin’1 ﬂo— {2m - §}o [ Va2 —aidz = Z4/a® — 2%+ ésin’l(%)]
= [0+2sin"(3) — 0~ 2sin~"0] — (4~ 3 0)
- 4
= (2sm 170) — (47 5)
2.7 2
= (7 — 2)sq units
33.Giventhat A={1,2,3,...9} (a,b)R(c,d)a+d=b+cfor(a,b) € AxXA and (c,d) € AXA.
Let (a,b) R (a, b)
= a+b=b+a VabecA
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34.

Which is true for any a, b € A
Hence, R is reflexive.

Let (a,b) R (c, d)

a+d = b+c
ctb=d+a=(c,d)R(ab)

So, R is symmetric.

Let (a, b) R (¢, d) and (c, d) R (e, f)
atd=b+candc+f=d+e

atd=b+candd+e=c+fla+td)-(d+e)=(b+c)-(c+f)

(a-e)=b-f

atf=b+e

(a,b)R (e, f)

So, R is transitive.

Hence R is an equivalence relation.
Let (a,b) R ( 2,5),then

a+5=b+2

a=b-3

If b<3 ,then a does not belong to A.
Therefore,possible values of b are >3.
For b=4,5,6,7,8,9

a=1,2,3,4,5,6

Therefore, equivalence class of (2,5) is
{(1,4),(2,5),(3,6),(4,7),(5,8),(6,9).

A=R-{3}and B=R- {1} and f(z) = (z_)

-2
—3
Let z1,x2 € A, then f(z1) = 2122 and flzo) = 2

(E1—3 922—3
Now, for f(x7) = f(xy)
11—2 _ .’L‘2—3

$173 w273
= (z1 — 2)(x2 — 3) = (3 — 2)(z1 — 3)
=z — 311 — 229+ 6 =129 — 221 — 322+ 6

= 73%1 — 2:32 = *2331 — 3$2
=T = Iy
.. f is one-one function.
z—2
Now Y= E

=ylz—-3)=z—2
>zy—3y=x — 2
=z(y—1)=3y—2

3y—2
S
y—1

3y—2
" f 3y—2\ _ y1 © 3y—2-2y+2
. y—1 ) 3y=2 3 T 2y—2-3y+3 Yy

y-1
= f(@z)=y

Therefore, f is an onto function.

Given A2-5A +71=0

L.H.S:85—155+70
-5 3 -5 10 07

= 00 =R.H.S
0 0

A%2=5A-71

A3=A2 A

=5A% - 7Al

=5A% — 7A (Since Al = A)

Page 16 of 19
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35.

=5(GA-7I)-7A
=25A - 351 - 7A
A3=18A - 351
A*=ASA

= (18A - 35I).A
=18A2 - 351A

= 18(5A — 7I) — 35A
= 90A — 1261 - 35A
= 55A — 1261

I T

~1 2 0 1
~[165 55 N -126 0
| =55 110 0 —126

A4—[39 55]

v= %mzh [r2 = \/m}

= 1n[(R? — ) (1) + (R+ z) (—22)]
1r[(R+2)(R—2) — 2 (R+ o)

= %w(R+ z)[R -z — 2x]

- %ﬂ(R+ z)(R— 3z)...(1)

Put % =0
= - X (neglecting)

R =3x

E_g

3
On again differentiating equation (1)
2
L = $m (B +2)(=3) + (R — 32)(1)]

dx?

) = tn (R E) o+ (r-34)]

lr [% S 0]
-1

= TTF4R

d?v

) < 0 Hence maximum
&L

Nowv = Ln [(B? — o) (R+ 2)] [a = ]

o=t (- (2)) (e (9)]

=1
T3 9 3
_ 8 (14 3
v= oo (3 TR
v= % Volume of sphere
Volume of cone = 2 of volume of sphere.

27

OR
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X

|

—_—2r
Let P be the perimeter of window

P:2x+2r+% X 27r
10 = 2x + 2r + 7r [P = 10]

_ 10=2r—mr

2

Let A be area of window
A=2rz+ %7!’7‘2
o 10—2r—mr
e

1.2
} + 571'7"
=10r — 2r* — 72 + %71'7"2
=107 — 272 - =

4 _ 10— 4r — 7r
dr

2

A _
El=—(n+4)
dA
dr _100
r= T+4

2
C;’; < 0 maximum
T = 10—2r—mr

o 2

_ 10

T+4

Length of rectangle =2r= ZJ? 1
width =

+4

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: Section E
| Eq

A
| (AT~ ss
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Germinate

36. i.| A]z By  60%

Here, P(E;) = =5, P(Ep) = 10 ,

P8) o (#) e
- P(A) = P(El) : P(i) + P(Ez) P(

_ 4
T 10 100 + 100 + 100
_ 180 240

~ 1000 + 1000 + 100

= 4% _4q

P(E3) =

2
10
A
Ey

e (2)

1000
ii. Required probability = P (72)

()

)
4,000
10 100
490
1000
- 240 _ 24
T 490 T 49
iii. Let,
E; = Event for getting an even number on die and
E, = Event that a spade card is selected

LP(ED=§
1

2

and P(Ep) = =1

|—
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=11_1
2’4 8
OR

P(A) + P(B) - P(A and B) = P(A)
= P(A) + P(B) - P(A N B) = P(A)
= P(B)-P(ANB)=0

= P(A N B) = P(B)

- P(AB) = 2 Ej:;f)
_AB)

)

-1

37. i. Clearly, the coordinates of A are (8, 10, 0) and D are (0, 0, 30)
.". Equation of AD is given by
z—0 y—0 2—30

8—0 ~ 10-0 — —30

ii. The coordinates of point C are (15, - 20, 0) and D are (0, 0, 30)
.". Length of the cable DC
= +/(0 — 15)2 + (0 + 20)2 + (30 — 0)2
= /225 + 400 + 900 = /1525 = 5,/61 m

iii. Since, the coordinates of point B are (-6, 4, 0) and D are (0, 0, 30), therefore vector DB is
(=6 — 0)i+ (4 — 0)j+(0 — 30)k , i.e., — 63 + 4] — 30k
OR
Required sum
= (81 + 10 — 30k) +(—67 + 47 — 30k) +(157 — 205 — 30k)
=17i — 6 — 90k

38. i. When we solve an L.P.P. graphically, the optimal (or optimum) value of the objective function is attained at corner points of

ii. From the graph of 3x + 4y < 12 it is clear that it contains the origin but not the points on the line 3x + 4y = 12.

YA
B tbg?’ 3)
-~ ‘\
y .,
—_— L—.——:--—i-‘LA——f (4’ 0)‘ X
O A®
iii. Maximum of objective function occurs at corner points.
Corner Points Value of Z = 2x + 5y
(0, 0) 0
(7,0) 14
(6, 3) 27
(4,5) 33 < Maximum
(0,6) 30
OR

Value of Z = px + qy at (15, 15) = 15p + 15q and that at (0, 20) = 20q. According to given condition, we have
15p + 159 = 20q = 15p =5q = q = 3p

|
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|
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|
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|
1
|
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the feasible region. I
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