SAMPLE
PAPER

[Pre-Board Paper based on CBSE pattern]

Time Allowed: 3 Hours| [Maximum Marks: 80

General Instructions:

Read the following instructions very carefully and strictly follow them:

(1) This Question paper contains 38 questions. All questions are compulsory.

(i) This Question paper is divided into five Sections — A, B, C, D and E.
(i11) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19

and 20 are Assertion-Reason based questions of 1 mark each.

(tv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying

2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrving 5 marks each.
(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrving 4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B,

3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.

(ix) Use of calculators is not allowed.

| secrion-a |

(This section comprises of multiple choice questions (MCQs) of 1 mark each)

Select the correct option (Question 1 - Question 18):

1.

L ]

LetS ={1,2,3,4,5}andlet4 = 5§ x §. [NCERT Part-1, Page 2]
Define the relation R on A4 as follows (a, b) R (¢, d) if ad = bc. Then R is

(a) not reflexive (b) not symmetric

(c) not transitive (d) an equivalence relation

Which of these is an equivalence relation on {0, 1, 2}? [NCERT Part-I, Page 2]

(@) {(0,0), (1, 1), (0, 1), (1, 0)}

(b) {(0,0), (1, 1), (2,2), (0, 1), (1, 2)}

© {(0,0), (1, 1), (2,2), (0, 1), (1, 2), (1, 0), (2, 1)}
(d) 1(0,0), (1, 1), (2,2)}

Ifx € R, then f(x) = |x - 1] is [NCERT Part-I, Page 105, 118-119]
(a) differentiable atx = 1 (b) not differentiable atx = 1

(¢) not continuous atx = 1 (d) None of these

The matrix f:gﬁ g is singular matrix, for k equal to [NCERT Part-1, Page 89]
(@) O (h) -1 (c) 1 (d) no value of k
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10.

11.

12.

13.

14.

15.

16.

: cos@ —sin0

It4 = sin© cos 6/ , then adj 4 is [NCERT Part-1, Page 88]

cos@ —sinB —-sin0® cosO cosB sin6 sin cos B
@ [sin 0 cos 6 ®) cosO sin® ©) —sin@ cos 9] @) cos®  —sin B]
|2t Wopl_ (1430 gon matrix [© Y| is [NCERT Part-I, Page 41]

z+3x  -16 z p] artl, Tase

14 30 17 1 14 ’%U
@y 3 ® |3 1 © s g @[
The point on the curve y = x*, where the rate of change of x-coordinate is equal to the rate of change
of y-coordinate is [NCERT Part-I, Page 147-148]

1 1 11

—_ b) — : o Lare I-a 1
@ 3 ® 3 © (73] @ a,1)
If sin"x + sin™ly = m, then values of x and y are [NCERT Part-I, Page 27]
(a) 1,2 (h) 1,1 (c) 2,1 d) 2,2
The function f(x) = x” is differentiable at x = 1, then value of f'(1) = [NCERT Part-I, Page 118-119]
(@) -1 (b) 1 (c) 2 ) -2
The area bounded by the line y = 2x — 2, y = —x and the x-axis is given by [Conceptual Application]
(a) % s$q units (b) % sq units (c) % sq units (d) None of these
The area cut off from the parabola 4y = 3x* by the line 2y = 3x + 121is  [Conceptual Application]
(@) 29 sq units (b) 28 sq units (c) 27 sq units (d) 26 sq units
It j i dx = p.sin”" (2Y) + C, then ‘p’ is equal to [NCERT Part-II, Page 235-236]

—4*
(a) log, 2 (b) 2 log, 2 (c) 2 (d) !
2 2 log, 2
[ ZHOOSOE oy iusqual 1 [NCERT Part-II, Page 235-236]
* 3"+ sin 6x
(a) 3x* + sin 6x + C (b) 1—6sinbx + C
(c) log |3x* + sin 6x| + C (d) %log |3x% + sin 6x| + C
[ : dx is equal to [NCERT Part-II, Page 262]
(1+x)?

(@) =l B) fc+1)+C  (c) - +C  (d) 50

x+1 (x+ 1) Tz

d
If p and g are degree and order of a differential equation Zy + dL =9, then 2p + g is
y
'd_x [NCERT Part-1I, Page 301-302]

(a) 5 (b) 4 (c) 3 (d) 7

d
The integrating factor of the differential equation (1 + xz)ay + 2 = 4P is

[NCERT Part-II, Page 322-323]
(@) x (b) 1+x° (c) x° (d) x* + 2

@ Tagether with” EAD Mathematics—12



17. If A and B are two independent events with P(4) = -35— and P(B) = %, then P(A' ~ B') equals

[Conceptual Application]
4 8 1 2
S By — = d) =
@ 5 ®) 4= © 3 @ 3
18. If for non zero vectors @ and b, @ X b is a unit vector and lz|=5]|= V2, then angle 6 between
vectors @ and b is [NCERT Part-I1, Page 363]
n n n T
e by — = d) ——
@ 3 ®) 3 © @ -3

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the
options (a), (b), (¢) and (d) as given below.)

(a) BothA and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A4.

(c) Aistrue but R is false.

(d) A is false but R is true.

19. Assertion (4): If for the function f{x) = A — 5x + 5, (1) = 5, then value of A is 10.

Reason (R): If a function is differentiable at a point, then it is necessarily continuous at that point.

[NCERT Part-1I, Page 118-120]

20. Assertion (4): Two dice are rolled and if it is given that the sum of the numbers on both dice is
greater than 6, then probability of getting a doublet is % [NCERT Part-I1, Page 408]

PENF

Reason (R): Probability of an event E when F is given is P(E/F) = (Tr;))

| section-8 |

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21. Find the cartesian and vector equations of a line passing through the points (3, 4, 1) and (5, 1, 6).
[NCERT Part-II, Page 381-382]

22. A pair of dice is thrown. Find the probability of getting 9 as the sum, if it is known that second dice
always exhibits a prime number. [NCERT Part-I1, Page 408]
OR

There are 2000 scooter drivers, 4000 car drivers and 6000 truck drivers all insured. The probabilities of
an accident involving a scooter, a car, a truck are 0.01, 0.03, 0.15 respectively. One of the insured drivers
meets with an accident. What is the probability that he is a truck driver? [NCERT Part-I1, Page 425]

d

23. Solve the differential equation xay =y(logy-logx + 1) [NCERT Part-II, Page 312-314]
-1

24. Find the value of sin g— sin”! (7)] [NCERT Part-1, Page 19]
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25,

If A and B are symmetric matrices, show that AB + BA is symmetric and AB — BA is skew symmetric.
[NCERT Part-I, Page 63]

OR
T cos@ sin@| . sinf  —cos6
Simplify: cos0 _sin®  cos6|TSM 0 c0s 0 sin 9]. [NCERT Part-II, Page 46-47]

| section-c¢ |

(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26. Show thaty = log(l + x) - ,x > —1 is an increasing function of x throughout its domain.
2+x [NCERT Part-I, Page 153]
i i Ldy oy . dYy
27. Iy = (x + yy " 4, then show that (i) g7 and (i) == (. [NCERT Part-I, Page 130, 137]
X dx
28. Evaluate: J-L_}dx [NCERT Part-11, Page 252-253]
&2 +4)(@*+9)
OR
58
Evaluate J.,q.__._, dx [NCERT Part-11, Page 235-236, 246]
xt+3%+2
29. Show that the relation R in R defined as R = {(a, b) : a < b}, is reflexive and transitive but not
symmetric. [NCERT Part-1, Page 2]
i
30. Evaluate: fz | x sin 7x | dx [Integrated Question]
d OR

32.

Find the particular solution of the differential equation ay — 3y cot x =2 sin 2x, given thaty = 2

when x = g [NCERT Part-11, Page 322-323]
w ,  when x <0
2
I f) = 4 » whenx=0 s continuous at x = 0, find the value of .
__.—‘/;,_ , whenx>0 [NCERT Part-1, Page 105]
(V16 +Vx -4
OR
9 PO T ] 2 dzy dy
Ity = (sin™" x)’, then prove that (I -x") —Z —x—= -2 = 0. [NCERT Part-I1, Page 124, 137]
dx

| section-po |

(This section comprises of 4 long answer (LA) type questions of 5 marks each)

-4 4 41 -1 1
Find product |-7 1  3|{1 -2 -2|and use it to solve the system of linear equations:
2

5 3 -1 1 3
x-y +z =-4 [NCERT Part-l, Pﬂge 94]
x-2y-22 =-9

x+y+3z=-1
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OR

3 3 -1
Express [-2 -2 1| as a sum of symmetric and skew symmetric matrix. [NCERT Part-I, Page 63-65]
-4 -5 2

33. Find the shortest distance between the following pair of lines and hence write whether the lines are

— +1 -2 =
intssseoting oraoed et v amn PP o B0 (e pee; vige 486987)

2 3 5 1 0

OR

If a=2—j—2k and b =7i +2j — 3k, then express b in the form of B,+ B, where B, || @ and
B, La. [Conceptual Application]
34. Find [\/ tan x dx [NCERT Part-II, Page 235-236]
35. Solve the following LPP graphically: [NCERT Part-11, Page 397-398]

Maximise Z = 5x + 3y

subject to the constraints:
xz20,y=0
2xx+y <12
3x+ 2y <20

| secion-€e |

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (i), (ii), (iif) of marks 1, 1, 2 respectively. The third case study
question has two subparts of 2 marks each)

Case Study - 1

36. A husband and a wife appear for an interview, for two vacancies for the same post. Out of 7 male
candidates, only one can be selected and out of 5 female candidates, only one can be selected.
Assume both the events “husband’s selection” and “wife’s selection™ as independent events.

(i) Find the probability of husband’s selection. [Conceptual Application]
(i) Find the probability of wife’s selection.
(z1) What is the probability that both will be selected?
OR
(z21) What is the probability that only one of them will be selected?
Case Study - 2

37. A given metal sheet is to be cast into an open tank with a square base and vertical sides as shown,
where x be the side of base square and y be the vertical side. [Conceptual Application]
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(1) If V represents the fixed volume of tank, then find the relation between V/, x and y.
(i) Express the total surface area of tank as function of x.
(z21) Find the value of x if total surface area of tank is minimum.

OR

(z21) Represent the relation in y and x if surface area is minimum,

Case Study - 3

38. Ginni purchased an air plant holder which is in the shape of a tetrahedron.
[NCERT Part-11, Page 339-340]

Let A, B, C and D are the coordinates of the air plant holder where
A=(1,1,1),B=(2,1,3),C=(3,2,2)and D= (3, 3, 4).

(i) Find the vector AB. (i) Find the vector AC.
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L ]

SOLUTIONS

1. (d), Leta,beAst (a,b)eR

Now, (a,b) € R

= ab = ba, true

So, (a, b) R (a, b). So R is reflexive.

Let (a,b), (c,d) e S X Ss.t. (a,b) R (c,d)
Now, (a,b) R (c,d)

=% ad = bc

= bc = ad

= ¢b =da

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

= R is symmelric.
Let (a, b), (c,d), (e,/)) € § X Ss.t. (a,b) R (¢, d) and (¢, d) R (e, [)
Now, (a,b) R (¢, d) and (¢, d) R (e, /),

= ad = bc and cf = de
a c c_ e

=% — =—and — = —
b d d f
a e

3 —
b f

= af = be

= (a,b) R (e.))

So, R is transitive.
= R is an equivalence relation.
2. (d), as (a) Risnotreflexive as (2,2) ¢ R.
(b) R is not symmetric as (1,2) € Rbut (2,1) ¢ R.
(c¢) R isnot transitive as (0, 1), (1, 2) € Rbut (0, 2) ¢ R.
(d) R is reflexive, symmetric and transitive. .. R is an equivalence relation.
3. (b), Consider left hand derivative of f(x) atx = 1

. fA-h)-f(1)
m—

LHD = li
h—0 -
L 1A= -1]-]1-1]
= lim
h—0 —h
. =hI=10] 4R
= |lim— = lim— = -1
h—0 —h h—0 _}

Consider right hand derivative of f(x) atx = 1

. fA+h)-f(1)
WAl i b

RHD = li
h—0 h
. |(1+h)-1|-1-1|
= lim
h—0 h
-0 h k=0 ki

LHD # RHD = f(x) is not differentiable atx = 1.
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4. (d), if matrixis singular, then

=
=

4+3k 3
1+2k 2

=0

8+6k-3-6k =0

5 =0, false.

matrix is not singular for any k.

b2l

6. (c),

(c), as matrix formed by cofactors of each element in |A4 |,

Ay = + (cos 0),4,;, = —(sin 0)

Ay = —(-sin 0),4,, = + (cos 0)

. 4, A, cosO sinf
Ay = lAI2 Ay 7 |-sin® cos0

3+x l4y-p| |14 30
z+3x -16 | |y p

Using equality of matrices, we get

Now,
=
Now,
—
—
Now,
=

Hence, matrix is l

7. (¢) as

=

=

=-16

-3+x =14
x=14+3=17

14y —p =30

14y =30+ p =30-16
4y =l4=y=1
z+Xx =y
z=y-%
=1-317)=1-51=-50

So, from (i), we get

.. Point is (

8. (b), as

=

=

1
=50 -16
y =2
dy
by _
dt dt
1
x — e
2
}P —l
L) )
214 -
sinx + sin"ly = x
i + sinly = B4 8
sin x + sy = 2+2
sinv = =, sinly = =
o T 2» P= 2

T . T
= x=sinj,y=sinz>x=1Ly=1
2 2

—
=

(]

f) =x
f'x) =2
fr1y=2x1=2

(i)
[..ﬁ_ﬂ
At di

=T 5 i T
as — <sin x<—
2 2
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10. (d)
11. (¢)

12' (d)s

13.

(@),

14.

15.

16' (b)9

Eliminating *y’ from 4y = 3% and 2y = 3x + 12,
we get

x=-2,4
-2,y =3 and whenx =4,y = 12

So, points of intersection of the given line and
parabola are (-2, 3) and (4, 12).

3x+12 7
Required area—j ( * )dx—f4£dx

2 4
1]3x? 3
== +12| - 3
2| 2 [2 4><3x[2

[(24 + 48)— (6-24)] - %{64 - (-8)]

whenx =

b | -

= 45 - 18 = 27 sq units

let2=t=2"log,2dx =dt

TS

o J‘ 1 pos 1
log, 2 [1- 42 log, 2 log, 2

2I
. dx =
IJ1-4*
Let 3¢* + sin 6x = ¢

= (bx + 6 cos bx)dx = dt

= (x + cos bx)dx = %dr

a fx;—cosﬁr 2
3x~ +sinbx

1L, 1,
gj?dt—ﬁlog,]tHC

llog|3x2+sin6x1+c

1
proceed asf [l+x 1+ }dx andf @) + [ @)}dx = ef(x) + C
d
as given equation is ay + % =9
y
dx

242+

orderq—l degreep =2
2p+g=4+1=5

14+x)= + 2y = 4x2
( )dx Xy
dy 4x*
= —_—+ = = 5
dx 1+x* 1+x
2
Now, P(x) = 7,Q( ) = aa
1+x° 1+x?
- - 2
P dx = 5
Now, LE = e" = e"l'—x?‘ = ol = 4 42
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17. (d), 1f A and B are independent events, then A" and B’ are also independent events.
Now, P(A" ~B") = P(A")- P(B")
= [1-PA)] [1-P(B)]

(-3

2 .,5 2
“5%97 9
. |_c; xb| 1 1 T
18. (c), assinf = HIE = 5T =3 =0= g
19. (d) f@) = -%+5 = f'(x)=2A-5
Now, ff)y=5 = 24-5=5 = AL=5
So, A is false.
But, R is true.
20. (d) Total outcomes = 36
Let E = getting a doublet,

S E={(1L1).(2,2),(3,3), (4,4), (5,.5), (6, 6)}
Let ' = getting the numbers whose sum is greater than 6
F = {(1, 6), (2,5), (2, 6), 3,4), (3,5), 3, 6), (4 3), (4, 4), (4, 5), (4, 6), (5, 2), (5, 3), (5, 4),
(5.5), (5,6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}
EnF ={4,4),(55),(6,6)}
PEAF) 336 1
Py 2136 21 7

P(E/F) =
A is false.
R is true.
21. Let a and b are the position vectors of the points (3, 4, 1) and (5, 1, 6)
Now, a =3 +4j+k: b =5i+]+6k
Now, vector equation of the line passing through the points with position vectors a and b is
F=a+nb-a)

F—
= 7= 34+ k(2 =3 +5k) (i)
Put Fo=xi+ yj + zk in (i), we get
xi+y+zk = (3+20)i +(4-30)] +(1+ 50k

= x=3+2y=4-30z=1+5x

=3 y—4 =
N x-3 =% y =% z-1 — %

2 -3 5

- -4 ;-
So, S Y S B fd (i)

2 -3 5
So, equation (7) and (i) represent the vector and cartesian equation respectively of the required
line.

22. LetA be the event, when sum of 9 appears on both dice
A ={(3,6),(4,5),(54) (6,3)}
B : second die exhibits prime number
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23.

B ={(12),(2.2),(23), (2 5), (1,3), (L 5)
(3.2). (3.3). (3. 5). (4.2), (4.5), (5. 2)
(4,3), (5, 3), (5,5), (6, 2), (6, 3), (6, 5)}
AnB=1{(475),(63)}
.. Probability of getting 9 as the sum when second die exhibits prime number
2
A\ _PANB) 36 2 1
5)="Fm -t w
36
OR
Consider the following events:
S : Selecting an insured scooter driver.
C : Selecting an insured car driver.
T': Selecting an insured truck driver.
L : Selected insured driver meets with an accident.
6)= 05~ 13" = 06 127D = 0~ 1
P(E/S) = 0.01; P(E/C) = 0.03; P(E/T) = 0.15

Using Bayes’” Theorem, the probability of accident of a truck driver is

P(T)-P(EIT)
P(TIE) = - = - T
P(S)-P(E/S)+P(C)-P(EIC)+P(T) P(EIT)
8 w015
_ 12
2 0.0l + %003+ x0.15
12 12 12
0w % 4
0.02+0.12+090 104 52
The given equation is
dy
x— =y(logy-logx + 1)
dx
dy _y. Y :
— = —(log=+1
el L2 i @
Put y =wx
d y
= d =v+x 4
dx

-, equation (¢) becomes

dv
v+x— =vy(logv +1
5 = legv )
dv
= x— =vlogv
dx
- L =&
viogv X
Integrating both sides, we get
f 1 dv = ldx Put logv =t
vilogv x s ldv i
I vV
= [Yoan =2 ax
{ x
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=5 log |7| = log |x| + log C
= log |logv| =log |x| + log C
= log logz‘ = log |x| + log C
x
I 2l =
og |log =| = log |[xC|
X
= log Y —xCis required solution.
=

24, We have sinl% i (—l)

2
1
Let 0 =si "(——)
e sin >
= sin{-}=—l
2
_ T
= sin O = —5111(6)
i T
— smG—sm( 6)
T * #
6=——e|——
= 6E )
Now i ——sin't(—l) = E—(—E) = sin|= +Z
ow, sin .2—91113.6—511136
. 2n+m _uE —
= sin 5 —s::.m2 =

25. A and B are symmetric matrices.
A =AandB' =B
(AB + BA) = (AB)' + (BA)'
=B'A' + A'B

Consider

=BA + AB = AB + BA

Hence (AB + BA) is symmetric.

Now, consider (AB-BA) = (AB)' - (BA)'

—_ BI'A! _A!B?
= BA -AB
= —(AB-BA)
= (4B - BA) is skew symmetric.

OR
[ cos® sin® ) sin®@ —cosB
We have cos 0 —sin® cos® +8in OLOSB sin 0
_ |cos’0 cos0sin0
—sinf cos 0 cos’0

2 -
_ cos’0+sin’0
—sin@cosO+sin0O cosO

sin” 0

sinBcos O

cosOsin0—sinBcos0

cos 0 +sin’0

[as sin(=x) = —sin x]

(ButB"=BandA' = A)

—sin 0O cos O
sin® 0

“f
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26. We have
o

y = log(l + x) —
) g( ) 3

Differentiating w.r.t. x on both sides,

1 [Crn)2-@)Q)
dc  1+x (2 +x)?
1 4+ -2 1 4
T 1+x (2+x)* T 1+x 2+x)?
A+t rd—4-d %
(1+x)(2+x)° (1+x)(2+x)*
It is given that x >-1
= 1+x >0

Also, x* and (2 + x)* are always positive for x > — 1

x2

Hence, —_— > 0forx >-1
(1+x) (2 +x)?

d
= —y->0f0rx>—l
dx

= function is increasing forx > -1
27. Given that
0 A= (4P
Taking log on both sides, we get
plogx +qlogy=(p +g)log(x +y)
Differentiating both sides, w.r.t. x, we get

I )
x ydx (x+y)

d
1+—X
dx

5 £_p+q='P_+q_£[ﬂ
x x+y |x+y y|ldx
& px+py-pr-gc _[py+qy-gr-qy|dy
x(x+y) ] v(x+y) dx
N py—gx _|py—gx|dy
X |y dx
y |y-qx)| dy
=% = g = =
x |y-g0)| dx
d
= i I
dx x

Sample Papers @



d’y x-%—y
(ii) E=_
xZ
d’y x dy
= _ = e
di® x> odx y?
@b 41
dx dx|x
dz
= “:)=O
dx-
2 2
28. J‘Ld}c:iﬂ.x—d}r
(* +4) (> +9) (P +4) (> +9)
2 xz
Putx” =tin —— X , we get
&> +4) (x> +9)
rz t

> +4)(¥*+9) T (+4H@+9)

Let £ = A + B
t+4)(t+9) (t+4) (+9)
= t=AC+9+B@r+4)

= (A +B)t + 94 + 4B

Equating like coefficients, we get

A+B=1and94 +4B =10

Solving for A and B, we get

54 =4
= A=—i::>B=2
5 5
X’ —4 9
So, =
&+ E*+9)  5(6%+4)  5(%+9)
z* 1 1
= 5j-1—'dx——4j‘ czx+9f — dx
& +4)(x*+9) X +4 ¥ +9
=4 1 dx+9| L&
24y ¥ +3
=—4---tan“1—+9-—tan1(£)+C
2 2 3 3
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29.

30.

OR

3

J'_;‘:_ Letx® =t
x4 +3.\‘2 +2 I dy = dt
S N >
2f F+3142
~ J‘ZI+3) 3
4 t2+3r+2
I ] B e
417 £+31+2 F+3t+2
[For 1st mtegralff{} de =log | f(x)| + C]
1 2 1
= _|log |+ 3t +2|-3|————dt
= Jf(@f—(l-f
2 2
= 10g|12+’%t+2| log 3 1 +C
2><— 1+5+E

log|.x + 3% + 2| - 3log

A+2‘

It is given that
R ={(a,b),a<bh}
It is clear that
as a=a
= (a,a) € R
= R is reflexive
Also, as (3,4) € Rbecause 3 <4
but (4, 3) ¢ R as 4 is not less than equal to 3
= R is not symmetric.
Now, consider (a, b), (b,c) € R

where a <bandb<c
=% a =c
= (a,c) e R

. R is transitive.
When 0 <x < 1thenxsin e > 0

Whenl<x<%thenxsinnx<0

| s

3

¥ .
= ['Ixsmnxldx=
0

Alternatively:

2o
J. 5 - - dx letx=1
X' 4+3x+2 =S edx=dt
! ‘
=Ll g
2) 21342
Let =4 %(r2+3z+2)+8

== t=A-(2+3)+B
=241t + (34 + B)
Comparing the coefficients, we get
24 =1,34+B=0

— A= B:_i

1

T 2
—(2r +3) - E

di= dt

1
2'[I2+3t+2 29 P£idts2
ik C2re3

= dt -3
41Y Pi3r42 f
Now refer side solution.

s +3r+2

1, 2 .
fxsmn:xdx+f —x sin mx - dx
0 1

)
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Consider jx %mmdx—xfsinnx-dx—jl%%zjf dx

—COs X (—cos mx) x 1
=x ]-J‘l- “dx = -——cosmx + | —-cos mxdx
s s b1
X 1 sinmx x 1 .
= _—cosmx + —- = ——COs ¥ + —SIn ™
T b1 s m n’

Put this in equation (7), we get

3
% ) =X | ] X i I 2
| x sin 7 |dx = |[—cosmx + —sinmx || —|-—cosmx + —sinmx
cosm 1 . 1 3 3t 1 . 3n cosm sinm
= |- +—sinn|-|0+—sin 0| _ |-—— cosS—+ —sin— -
n ° = 2n 2 g2 2 n 2
1 (
Y i Y [ 2 (0)+ —( 1+ —)—Ol
n
L gde st L
T o b | e
OR
; . dy ;
Consider equation e 3y cotx = 2sin 2x
x
Here, P(x) = -3cotx and Q(x) = 2sin 2x
Integrating factor (LE) = el Beotxds _ 3fcotxds
= o-3og|sinr| _ eloglsinxi's s 1
sin’x
Solution is (ILE)y = f{(l.F.)Q(x)}dx
L 3 = f -2sin 2x d
sin’x sin’x
= '2J-de = 4J-cosecxc0txdx
sin’x
=5 lq’ -y = —4dcosecx + C
sin’x
=% y = —4sin’ + C sin’c (0)
Given y = 2,whenx = I
2 = —4sin® 2+ C.sin’E
2 2
= 2=-4+C=>C=6
Substituting in (z), we get
y = —4sin’*x + 6 sin’x as the particular solution.
31. Since, fis continuous at x = (), then
L~ B -
= LHL = RHL =4 (D)
(x=0) (x=0)
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LT, = i sy
(x=0) =00 42

. 1-cosdh
= Iim———
h—0 hz

. 2sin’2h
= lim

h—0 hl
— 81im sin 2h

h—0 2h
=8x1x1=8

R@%,: ﬁm;__iéi___
=0 206 /x4

. vh
= e
16+vh -4
i ‘/Z( 16+~/ﬁ+4)
m
=0 (16 +yh -16)

= lim (/16+vh +4) =8

. Sin2h
- lim
h-0 24

o from (i),8 =8 =a=a =8

OR
We have y = (sin”lx)?
Differentiating both sides, w.r.t. x, we get
d
Y~ osinlxy - —L
dx 122
=%
[ 5 d
= 1- ngy = 2(sin™" x)

Differentiating again w.r.t. x, on both sides,

Jasy 1 & 3
i e

X 1-x°
d? d
=5 (l—xz)—y—x'—y =2
dx* dx
,dy d
= (11— 2 _2 =
2 dx
32. Product of matrices is
-4 4 41|11 -1 1 —4+4+8 4-8+4
-7 1 3|11 =2 =2|=|-7+1+6 7-2+3
5 =3 -1][2 1 3 5-3-2 S5+6-1
8§ 0 0
=10 8 0|=8I
0 0 8
—4 4 4
If we consider, A=|-7 1 3
s} -3 -1

-4 -8+12
-7-2+9
5+6-3
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1 -1 1
and B=|1 -2 -=2|,thenAB = 8/
2 1 3
= (lA)B =]
8
= 1y=pt
8

Consider the given equations
x-y+z=-4
x=-2y-2==-9
Z+y+ 3 =-1
In matrix form, these equations are written as

1 -1 1ffx -4
1 =2 22l|y[=1|-9
2 1 3|z =]
Now, matrix equation is
BX =C
= X = B! C is the required solution
i (I
=5 i} —8AC
1_—4 4 4||-4
==-7 1 3[-9
Bl s o3 o]l
[ 16-36-4
=3l 28-9-3
8l20+27+1
-24 -3
=1 16| =] 2
8 s |1
Sx=-3,y=2,z=1
OR
3 3 =l
Consider A=(-2 -2 1
-4 5 2]
3 -2 4
= A=]3 -2 -5
-1 1 2
6 1 -5
= A+4' =11 4 4
-5 4 4
3 = 2
1 1 & 1 = 1 T
Consider, P=5(A +A')=E 1 4 4= 3 -2 =2
-5 4 4 5
— 2 2
2
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33.

3 1 3
2

1

P=| = -2 -2
2

=2 -2 2
2
Here, P=r

= P is a symmetric matrix

3 3 -1 3 -2 -4 0 5 3
Now, A-A'=|[-2 -2 1|-|3 -2 -5|=|-5 0 6
-4 5 2] |-1 1 2 -3 -6 0
g 2 3
2 2
1 -5
)=-(A-A)=|— 0 3
Let 0 2(A A 2
= -3 0
2
5 3 5 3]
e 0 .
0 2 2
) -5
== 0 B == 0 3| ==
3 -3
= 3 0 = .3
2 2 2
= 0= %(A —A") is a skew symmetric matrix.
Now, representing 4 as sum of P + Q
S B
| 5 3 3 -1
Now, P+o=|= -2 2|4+ |= 0 3[=(2 2 1|=4
2 2
s 3 -4 -5
= 2 2 — =3 0
2 2
Given lines are x_lzy—ﬂ =z and x+1:y—2:z—2
3 5 1 0
In vector form, these equations are written as
ro= (i) A2+ +K)
and F = (= +2] +2k) + u(5i + j)
Here ;:=f—}and£_):=2f+3}+.‘2

—f+2}+2!3andf_7; =5 +]

=
[
I

o=, = 4+ +2%k—i+]=-AU+3+2%
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.

—

b, X b, =

— ) =
o = oE

2
5
0-1)-j(0-5+ kQ-15)= 4 +5 -13k
(ay-a,) (b, xby)= (<20 +3 +2k) (- + 57— 13k)

= (24 15-26) =17-26=-9
(az—a) (EJ Xb)

-9 9
Shortest distance = units
|b-:><bv\ ‘«/1+25+16 ‘ ‘1/19 J19
Here, shortest distance is not zero, so lines are not intersecting.
OR
a=2—j-2kandb =7 +2 -3k
Also, §=f§:+;§;whereﬁ_3;||5and[§;J_;
As B, l|a=p =ra
By =12 - %) 0
Also, b = E: + ;5;
(7i +2j -3k) =020 - - 2k) + B,
= E; =(T=20)i +(2+1)] + (3 + 2%);2 (i)
We have B; la
= 6; ca =0
= [7-20i+Q@+1)j +(B3+20)k] [2i-j-2k] =0
= 20-20)+ -2+ +(-2)(-3+20) =0
= 14-43-2-1+6-4L=0
= 18-9% =0
= A=2
Putting value of A in equation () and (i) we get
B, = 4 -2 -4k
B, =3 +4 +k
F+1)+(*-1) Let tanx = (*
34. I¢tanxa’x— 2‘[l+t J’Td{ =x="1an" (%)
2t
1 1 = dx= dt
14— L 1+4¢*
=f dz+j d:_j "ldz+f fldf
1 | 2, - .
e t
].+—2 1—%
= [——a+[—L—a
1\ 1y
(t——) +2 (r+—) =2
t !

. — 1 , ; - 1
In first integral substituting ¢ — i y, and in second integral substituting ¢ + — = z.
t
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141 12
S T 2=
1 g ¥ 1 1 z-42
dy = tan (-—) So, dz = log
fy2+2 5 ﬁ J-ZZ—Z 2»/5 z+\/§
i [ecd y t+1-42
= —tan™ t = log i
./E \/5 25 I+ ? + ﬁ
_ Ltal’l-lrz_l 1 |A+1-Y2e
V2 V21 22| 2 +1+4/21
_ )
f@m: Ltan"‘(lanx I)+ ! log — e e 0
2 V2tanx | 2v2 tanx++v2tanx +1
35. Maximise, Z = 5x + 3y 2x+y=12 AY
Subject to constraints
" . 12 R(0, 12)
x= 0,y>
2x + y = 12 1 +
I+ < 20 Py .
Table for 2x +y = 12 10 R0
% 0 6 4 5 L
y 12 0 4
Table for 3x + 2y = 20 L
x 0 6 4 7
y 10 1 4
Plotting the points on graph, 67
From the graph, we observe, 5 |
shaded region is the optimum
solution s ¥
. For maximum Z, possible
points are 3 4
A(6,0), B(4, 4) and C(0, 10)
2 L,
Points | Z = 5x + 3y |value
A(6,0) | 5(6) +3(0) | 30 Y&
— Maximum
B(4.4) | 5(4) +34) | 32 / . 1 [ -
@ 1 2 3 4 5 PNz X
C(0,10)[5(0) + 3(10)| 30

Here, Z is maximum atx = 4,y = 4 and maximum value is 32.
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36. (i) Outof 7 male candidates only one can be selected.

P(husband’s selection) = %

P = 2

(1) Out of 5 female candidates only one can be selected

P(wife’s selection) = %

1
P(W)= =
(W) =<
(i) P(both are selected) = P(H) - P(W)
1 I 1
= =¥ - = —
75 5
OR
(iif) P(only one is selected) = P(HW or HW)
= P(H) - POW) + P(H) - P(W)
=lgt..0.1
i I
~4.6 1 _2
3 35 35 7
37. (i) Herexbe side of square base andy be length of vertical side, then volume V' is represented
as V=xxy=xy )

(z1) Let S be the total surface area

§ = (area of base) + (area of four walls)

S =x*+ &xy [+ Area of 4 walls = 2y(x + x) = 4xy]
From equation (i) we get
_V
&
NOW, S=X2+4X'K
2
= 2 + ﬁ
X
(iii) We have g =A s 2
X
ds 5 4V
—_— = My - —
For minimum surface area,
B
dx
4V
= _——_— =
+2
52
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38.

(7if)

Q)
(it)

- X =2 . (iii)
3
= % = (ZV)
2
Now, L 2+811/
dxz x::

2
ld—fl' =2+ % =6>0
dx — (2"

1
S 3
Surface area is minimum atx = (2V)".

OR
From equation (ii7), we get
¥ =2V
Put = x"y from equation (i)
Y =2
x =2y

AB = position vector of B — position vector of 4 = (2 -1)i +(1-1)j +(3-1)k =i + 2k

AC = position vector of C — position vector of 4 = (3=1)i +(2-1)j + (2= 1)k =2i + j+k
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