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:

@)
(i)
(ii)
(iv)

)

This Question paper contains 38 questions. All questions are compulsory.

This Question paper is divided into five Sections — A, B, C, D and E.

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.

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

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. It A = {a, b, c}, then relation R = {(a,c)} onA is [Conceptual Application]
(a) reflexive only (b) symmetric and reflexive only
(c) transitive only (d) reflexive and transitive only
2. Let the function f” be defined by f(x) = 5x + 2, v x € R. Then f" is [NCERT Part-I, Page 7]
(a) onto function (b) one-one, onto function
(c) one-one (d) one-one but not onto
B e . 4wy .
3. The principal value of sin™ (sm ?rr) is [NCERT Part-I, Page 19]
n 4n 3
@) ¢ &) =5 ) 3 (d) m
4. The maximum value of xy subject tox +y = 16 is [Conceptual Application]
(a) 8 (b) 64 (c) 20 (d) 24
8. X)) =%~ % log(x* + 1), then f is [NCERT Part-I, Page 153]
(a) increasing forx > 0 (b) decreasing forx < 0
(¢) increasing forx € R (d) decreasing forx € R

L ]

Sample Papers @



7.

10.

11.

12.

13.

14.

15.

16.

17.

The function f(x) = sinx is [NCERT Part-1, Page 105]
(a) continuous for all real numbers x. (b) discontinuous for all real numbers x.
(¢) continuous whenx = 0 (d) None of these
The function [x] represents greatest integer function less than or equal to x. Then function f(x) =
x — [x] is discontinuous at [NCERT Part-1, Page 105]
(a) only one integral point (b) two integral points
(c) all integral points (d) None of these
Two matrices A and B of order p X g and r X s respectively, can be added only if  [NCERT Part-I, Page 44]
@p=rq=s b)p=qr=s
(c) p=gq (d) None of these
13 -1 -2
IfA=|32[landB=| 0 5|andA + B -D = O (zero-matrix), then D matrix will be
235 3 1 [NCERT Part-I, Page 46-47]
01 0 -2 02 02
(a) |37 (b) -3 =7 (c) |37 (d) |37
56 ~5 -6 56 65
200 123
IfA=1[020[andB = [0 1 3|, then |AB| is equal to [NCERT Part-I, Page 51-52, 89]
002 002
(a) 32 (b) 16 (c) 8 (d) 4
The area bounded by the curve y = x| x|, the x-axis and the ordinatesx = -1 and x = 1 is given by
[Conceptual Application]
@ 0 ®) 5 © 3 @ 3
3 3 3
) 2
Area of region bounded by v:llipse:—9 + VT =1 is [Conceptual Application]
(a) 49 sq units (b) 4 sq units (c) 14 sq units (d) 14m sq units
2n . m X
J- s (— +—) = [NCERT Part-II, Page 268]
0 4 2
@ —2v2 (b) -2 (© 2 (d) 242
t . qf
[ sin ( > Jdx = [Integrated Question]
20 1 +x”
T T T
(a) 5—log2 (b) m (c) o (d) §+log2
Solution of the differential equation P 2% is [NCERT Part-II, Page 322-323]
@) y* =x + Cx* (b) C=x’
(€) y=x"+ Cx d) X =y+G?
A line makes angle «, B, y with x-axis, y-axis and z-axis respectively then cos 2a. + cos 2 + cos 2y
is equal to [NCERT Part-II, Page 377-378]
(@) 2 (&) 1 (c) -2 (@) -1

A die is rolled, the outcome is an even number. What is the probability that it is prime?
[NCERT Part-I1, Page 408]

@ % ®) & © 3 @ 3
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18. £ and F are two events, such that P(E/F) = P(F/E). If P(E) = %, then P(F) =
[NCERT Part-II, Page 408-409]

@ 3 ®) 3 © 1 ox

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), (c) and (d) as given below.)

(a¢) BothA and R are true and R is the correct explanation of A4.

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

(¢) A istrue but R is false.

(d) A is false but R is true.

19- Assertion (A): [ f+x2 dx = ei:urlx_;’_C' [NCERT Pﬂl’t-ll, Page 226'227]
Reason (R): i(e"‘""“r Y = e
dx T

20. Assertion (A4): Derivative of x* with respect tox is x* (1 + log x). [NCERT Part-1, Page 130]

Reason (R): Derivative of x* with respect to x is x L

| section-8 |

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

. ) dy x-e‘logx+te®
21. Solve the differential equation Fhe W. [NCERT Part-II, Page 306-307]

22. There are three coins in which one is a fair coin with probability > and two biased coins with probabilities

% and % for a head. One of the coins is tossed twice. If head appears both times, what is the probability

that the biased coin with probability % for a head is chosen? [NCERT Part-II, Page 408]

OR
A fair die is rolled. Consider the events £ = {1, 3,5}, F = {2, 3} and G = {2, 3, 4, 5}.
Find [NCERT Part-II, Page 408]

(i) P(E/G)and P(GJE) (i) P(E U FIG)

23. For any vector E,prove that |E><f |2 +| Exj [%k] axk [2=2 | a %
[NCERT Part-II, Page 347-348, 363]
24. If y = cos™'x, then what are the values which x and y (principle value branch) can take?
[NCERT Part-1, Page 21]

25. If A = I; i , find the value of |A4% - 24|. [Conceptual Application]
OR
x+3 =2 : :
If x € N and ne ug ‘ =8, then find the value of x. [NCERT Part-1, Page 77]
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26.

27.

28.

29.

30.

32.

| secrion-c |

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

q
+—sin
2

1 X

2 —, with respect to x. [Conceptual Application]
a

Find the derivative of % G ¥

Show that the semi-vertical angle of a right circular cone of given total surface area and maximum

volume is sin™ % [Conceptual Application]
4
Evaluate I{] |.?(2 -4 | dx. [Integrated Question]
OR
Show that the general solution of the differential equation (x*+x +1)dy + (y*+y +1)dx = 0, is given
x+y+1
by ﬁ = A, where A4 is a parameter. [NCERT Part-II, Page 304-305]

Let N be the set of all natural numbers and R be a relation on N X N defined by
(a,b) R (¢, d) < ad(b + ¢) = bc(a + d). Examine whether R is an equivalence relation.
[NCERT Part-II, Page 2]
Find the area of region {(x,y) :x* + y* < 1, 2x + 2y > 1,x > 0, y > 0} using integration.
[Conceptual Application]

OR
2 y2
Find the area bounded by the ellipse x—, + 2 = ] and the ordinates x = () and x = ae,
a2 2
where b = az(l —ez) ande < 1. [Conceptual Application]

. Show that the function f(x) = 2x — |x| is continuous but not differentiable at x = 0.

[NCERT Part-I, Page 105, 113, 119]

OR
o d’y dy 2
If y = sin (sin x), prove that a2 +tan x T +ycos” x=0. [NCERT Part-1, Page 137]

| section-po |

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

A line passes through (2, -1, 3) and is perpendicular to the lines r= ((+]-k)+A(2f -2j +k) and

r= (2 = j = 3k) + u(i + 2j + 2k). Obtain its equation in vector and Cartesian form.

[Conceptual Application]
OR

Find the shortest distance between the lines whose vector equations are

F=(1-0i +(-2)j+@-2kand 7 =(s + )i+ 25-1)] — (25 + 1)k.
[NCERT Part-II, Page 386-387]
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2 3
33. fA=1|4 -6 5|, find A™". Using A" solve the system of equations g+E +E =2
6 9 -20 h X &
i-E+§=5;E+2-§=-4 [NCERT Part-I, Page 94]
Xy z X y z
OR
1 -1 2(|=20 1
Find the product of given matrices and state how we can use product |0 2 -3|| 9 2 -3] to solve
3-2 4/ 612
the system of equationsx -y + 2z = 1; 2y -3z = 1;3x -2y + 4z = 2. [NCERT Part-1, Page 94]
dy
34. Find the particular solution of the differential equation il 3y cotx = sin 2x, given thaty = 2
when x = “;E [NCERT Part-I1, Page 322-323]
35. Solve the following LPP graphically: [NCERT Part-II, Page 397-398]

Maximise Z = x + v,
subject to the constraints
x=z0,y=0
3+ 2 <45
2 + 3y <42

| section-€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), (iii) of marks 1, 1, 2 respectively. The third case study
question has two subparts of 2 marks each)

Case Study - 1

36. Aninsurance company insured 9000 persons of which 2000 are scooter drivers, 4000 are truck drivers
and rest are car drivers. The probability of a scooter, a truck and car driver meeting with an accident
is 0.01, 0.04 and 0.02 respectively. With the above information, answer the following.

[NCERT Part-II, Page 408, 425]

(i) What is the probability of being a car driver?
(if) What is the conditional probability of accident of a car driver?
(z21) What is the probability that truck driver meets with an accident?
OR
(#f) 'What is the probability of meeting with an accident?

Case Study - 2

37. A company wants to construct a new complex and according to the plan
it has to have a big rectangular hall for the employees and an attached

semicircular reception cum office. The total perimeter of the planis 25 (A)
400 m as shown. [Conceptual Application] /

() Find the relation between x and r. X
(i) Express area of rectangular region 4 in terms of r.
(¢ii) Find the maximum area of region A.
OR

(1) What is the maximum area occupied by the new complex?
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Case Study - 3

38. The Indian Coast Guard (ICG) while patrolling, saw a suspicious boat with four men. They were
nowhere looking like fishermen. The soldiers were closely observing the movement of the boat for
an opportunity to seize the boat. They observe that the boat is moving along a planar surface. At
an instant of time, the coordinates of the position of coast guard helicopter and boat are (2, 3, 5)
and (1, 4, 2) respectively. [NCERT Part-II, Page 381-382]

Based on the above information, answer the following questions.
(/) Find the equation of line joining the positions of the helicopter and boat in Cartesian form.

(#1) 1If the soldier decides to shoot the boat at given instant of time, where the distance is measured
in metres, then what is the distance that bullet has to travel?
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SOLUTIONS

1. (c)
2. (b)
3. (c), as sin™ (sin i;i) = sin™ {sin (n— —;[“)
= & —1{ : E} = &
= sin"sin 7 = 7.
4. (b) We have, x+y = 16=>y=16-x
Now, let P =ux
=% P = x(16-x)
= P = 16x-x°
= & 16 — 2x
dx
For maxima or minima, % =0=16-2%x=0=x=8
dx
2 2
eF = _2:(‘“:) =2<0
dx” Vdx® [_g
. P is maximum whenx = 8
Now, from (i), whenx = 8, theny = 8.
So, maximum value of P(i.e.xy) = 8 X 8 = 64
5. (¢) We have, fix) = x- %log @+ 1)
Now, fle) = 1-—
o i
2,1
= frey = 22
x+1
43
) *3
= fe&) = ~—
x +1
Clearly, f'(x) > 0% x e R.
So, f(x) is increasing for allx € R.
6. (a), The function f{x) = sinx is defined for all real numbers.

Also lip‘fll flx) = IIIIUI sinx =0
Let a be any real number
letx =a + h,ifx - a,thenh -0

lim f(x) = lim sinx

(i)

{(using (i)}
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Also

=

fla)

lim sinx

K—a

lﬂi{;} sin(a + h)

lim [sin @ cos i + cos a sin k]

lim sina cosh + lim cos a sin A
sing lim cos/ + cosa lim sin h

sina(1) + cos a(0)
sina
sina

fla) =sina

= f{x) is continuous in the set of all real numbers.

7. (c¢), [x] represents greatest integer function less than or equal tox

. x — [x] is defined at all integral points.

Now f(x) = x — [x] is defined at all integral points

Consider ‘n’ be any integer.

LHL = lim f(x)

X—n”

RHL = lim f(x)

x—n"

lim f(x)

x—n"

= f(x) is not continuous at

=

X

lim x - [x]

At

lim x — lim [x]

At

o)

(asx >n" = [x] »>n)

n—-(n-1)=1
lim x - [x]

lim x — lim [x]

x—n" x—n'

n-n=10

lim f(x)

x—n"

=n

8. (a) Two matrices can be added it they are of same order.

9. (a) as, D
10. (b) as, |AB|
11. (¢) We have, y

Plotting the graph, area of the shaded region is to be calculated.

Area

A+ B
4] |B|
x|x| = xz,xZ(J
i =%, x<0
;I x=1
=-1 A
0 5 1 7 %
—'[E—xdx+";xdx Al -jy=x2
Lr 30 11 3 s
g[x3[:+§£}[x‘]u X" © L x
1 1 y=—x
[0+ 1]+ =[1-0 =1
S0+ 1+ 3[1-0
Y

2 y
—sq units
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12. (d) Required area = 4 X %f{: v 49 - X% dx

A

7
i“"ig—xz-i-ﬁsin'E(i) < /
72 2 = !
L

=4x2

2149 =
= Zl—x=-0
$X322%3

= 14 sq units

3. ) J;znsin(%-kg)dx

14. (a) Let I

Put X
dx

asx —0,0 = 0; asx—>1.9—>£

dy 1
15. As, —_ =
(c) As -
Now, P(x)
LE

7k

|

o
(=]
=
7]
——
=
+
=|a
—
I
(=]
=}
w
——
~|a
—

] ! _I( 21— )
f sin” |~ Jdx
0 1+ x

tan 6
sec’ 0d0

T

7. [ 2tanB 5
f sin (72 - sec”0do
0 1+tan~0

f“ze-secze do
0O @

T i

29-tan94—J-42tanB do
0

0

4
+ 2|log|cos 0 |[
)
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~. Solution is,y X LE = j O x LE dx

= 2 = foz X~
x X
= Y P+C
X
= y = o+ Cx
16. (d), ascos” o + cos” p + cos”y = 1
1+cos2a l+cos2B 1+cos2y
+ + =
2 2 2
= cos 2a + cos 2B + cos 2y = -1
17. (c), A dieisrolled .. outcome S = {1,2,3,4,5, 6}
A :even number {2, 4, 6}
B:{2,3,5}andA B = {2}
1
PANB) _6 _1
LPBA) s ———— ==+
V) PA) 3 3
6
18. (a), P(E/F) = P(FIE)
PENF) PFANE) 1
= P F :P E =
= P P(E)E()()Z
19. (a), Both A and R are true and R is the correct explanation of A.
- tanlx Let emn"x =i
Let [ = [F—adx
% I +x tan"'x 1
g — -_l+2dx=dr
So, I = fd.f=t+(‘=e‘*‘“ *+C %
Ais true, R is also true and the correct explanation of A.
20. (c), Assertion is true but the Reason is false.
21. fcosydy = J.ex(longr%)dx
siny = ¢'logx + C is required solution.
[using [ ¢ {f(x)+ /' @)}hdx=e* f@) +C]
22. Consider the following events:

A: unbiased coin with probability of head as % is selected.

B: biased coin with probability of head as % is selected.

C: biased coin with probability of head as % is selected.

Now, PA) = PB)=P(O) = 5
E: in both tosses head appears on the chosen coin
1.1 1 1.1 1 N_2_2 4
P(EA) = =X=—=—;P(E/B) = =X==—= d P(EIC)==x==—
(Eid) = 3% PEB) = 3x3=g md PEIO)=3x3=%

Using Bayes” Theorem,
Probability that the biased coin with probability % for head is chosen
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P(C)-P(E/C)

P(CIE) = . - -
P(A)-P(E/A)+P(B) -P(E/B)+P(C)-P(EIC)
153
— 3 9 _ 16 _1l6
1.1 1.1 1_4 94+4+16 29
X -+ =X+ X—
34 3 9 3 9
OR
2 3 4
BRG] & o B)S Gy
Let EUF = H=1{1,2,3,5}
Now, P(EVF)nG) = PHNG) = %
2 2
: _P(Em(?)_ﬁ_l _P(EmG)_ﬁ_z
(1) P(EIG)——P(G) = 4 =i anclP(GfE)——P(E) = é_ >
6 3 6
;s . _PIEVF)NG) _6 _3
(i) P(EVFG)= P0) = 3 =3
6

23. Let o, B, y be the angles which vector a makes with unit vectors 7, jand k.
Consider |a xi |2+ axj|2+|axk|?
00 e 2 U s 2 g T 2
= [lalli|sina]”+[|a ||/ [sinB]"+[| a || k |siny]
= |a |*||*sin*a+|a|?|j|*sin?B+|a ||k |*sin®y
= |a |*[sin o +sin’B +sin’y] el £1P=13P=[EP=1
= |;|2[l~cosza+l~coszﬁ+l~coszy]
= |E|2[3—(cosza+coszﬁ+coszw,r)]
= |¢:H;:|2(3~1):2|;|2 [+ cos’a + cos’P + cos’y = 1]
24, x € [-1,1]and ye [0, n]

2 a2l o2l [7 10
ZS‘A_AA_ls 4] I3 4]‘[15 22]

2 o, _[7 10] [2 4 _[5 6
Doy L= 20 llS 22] lé 8| "o 14

2 5 6 ;
- = — _5=
Now, | A% -24 | ‘9 141 70 - 54 = 16
OR
x+3 2
— M — (=2)(=3x) =
2y g| = 8= (+3)2-(2)(-3x) =8
= 2%+ 6xk—-6x = 8 = A*=8 = x=2¢eN
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26. Let y=

- X 1
= +§- a’ x2+2
2xva® - x* a
2 2
1-xz+a‘~x“+a2

2

2
Given, total surface area, S

Volume of the cone,

If V is maximum, then V> =

VZ

4

. dw
For maximum volume, d_
=

= 8w

2
= ¥

d*w
dr*
aw

ar 1_1/;

2
ﬂ'"-—-xz

=P +7

3
= nd +

= l:ncrzh = £mr'
3 3

3
W(say) is maximum.

1

mw

=va*-x*.

2/ _ 2

I (S—m'z')z 2
= —qr —r

27. Letr be radius of the base, & the height and / the slant height of a cone.

= W= —n¥
()TT?’

érz[S2 — 257

dw

2
TCZ r-

2 2
S?+ it - 285w - RZI‘4]

= E.5'11*'2—2113'4;—= -S— 28r — 8
9 9

r

= 28
S
4x

= glzs-zwz]

= g[ZS—GS] <0

; ; S
Hence, volume is maximum at r = 4—
s

. from (i), we have
2

4
=5 3w
= sin a

= § = 4w? =l + w?

r_ 1
=l = -=-=
[ 3

= o =sin"!

L] =

-
3

()
...(ii)

[from (7)]

[from (ii)]

...(iii)

[from (ii)]
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28. Consider f:|x2—4 | dx

Clearly x> —4 = (x + 2)(x —2). The signs of x* — 4 for different values of x are shown.
g + ' — i — 3 + i

=2 0 2
IP—4| = —GA=4), V=E<2
*-4), 2<x<4

j:|x3-4|d.x —f(f(x2+4)dx+j:(x2+4)dx

3 2 3
AT el £ i
3 ) 3 2

(§—s)+0+(@—16) (8 8) 16 160 .18 6
3 3 3 3 3 3

OR
Consider equation (x> + x + )dy + (* +y + )dx =0

d
= o4 4 & =0
Yeysl afamsl

Integrating both sides, we get

d
f AN f @ = C, where C is a constant of integration
Yry+l ¢ Bep+l

:;~J‘ jy_32+'|‘ lfx 32=C
)5 (o3 43

X4+ —

2

N I M. S
2

3

+C,=C, C,and C,are constant of integration.

=% 1an‘1(2y+1)+mn'i((2x+l)) J'_(( Ci-Cy)

[where C - C, - C, = k]

3
2y +1+2x+1 3 ' 3k
= =tan ——
( /3 ) 3-dy-2-29-1 2

2V3(x+y+1) ; J3k
= tan
2(1-2xp—x-y) 2
x+y+1 1 -/ k
= — < - tan

1-2y-x-y /3 D

= — = A, where A:Ltan

; is a parameter.
—x—y—2 o2

Sample Papers @



29. Relation R on N X N is given by
(a,b)R(c,d) <= ad(b + c) =bc(a +d).

For reflexive:

For symmetric:

For transitive:

For (a,b) e N X N
(a,b) R(a,b) = ab(b + a) = ba(a + b), true in N
Hence, reflexive

For (a, b), (c,d) e N X N

(a,b) R(c,d) = ad(b + ¢)=bc(a + d)

=cb(d + a) = da(c + b) (* X and + is commutative in N)
= (c,d) R(a, b) for all (a, b), (c,d) e N X N.

Hence, symmetric

For (a, b), (c,d), (e,f) e NX N
Let (a,b) R(c,d) and (¢, d) R(e, f)

=% ad(b + ¢) = bc(a + d) and c¢f(d + e) = de(c + )
. I 1 1 :
—1 —_—t— = aen
¢ b d a ©
11 1..1 "
and —+= = —+-
e d f c ®)
Adding (i) and (if)
1.1.1.1 1.1 .11
= o+t — = ==+
¢c b e d d a [ c
- LI T
b e a f
= afle + b) = be(f+a) = af(b +e)=be(a + )
= (a,b) R(e, /)
As (a,b) R(c,d) and (¢, d) R(e, f) = (a, b) R(e, )
Hence, transitive.
As relation R is reflexive, symmetric and transitive, hence, R is an equivalence relation.
30. Given region is {(x,y) X+ y2 <L, Zx+2y21,x20,y20}
Given curves corresponding to region are x* +y* = l and x + y = %,
Plotting the region we notice we have to find shaded region area
1
Area = J.i V1-x? dx—fz(l—x)a[x
0 0\2
1
1 2
= [iv i +~1~:sin‘i .rL— L
2 2 2 2} > X
= [(lﬁhl sin“l)~ (0+ 0)]—|(£—l)—ol
2 2 4 8 X+y= %
ln 1 /o 1 ;
= —i—— :(~~—)5q units
22 8 \4 8 v
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OR
‘We have to find the shaded area

3 2

As curve x_2 + % = 1 is symmetrical about the x-axis.
a

Required area = ZJ;]M ydx

é ae 55
2(1,[;} va“—x“dx

Yi
/] B e O i —air’
=a 2\/;{ x+25m al
2
= %?‘ Jlli';'zg\a'arzﬂ:‘.'zez-'“':"%sin_1 }—{D+U}
4
= % % a2(1—62)+%sin_le
2
= B2 4 & inte| [ 02 = (1 -]
= (b%e + ab sin™" e) sq units
31. Consider function f(x) = 2x — |x|
) x, x=0 as|x|=x, forx=0
= xX) =
3x, x<0 |x|==x,for x<0

For continuity atx = 0,
LHL = i 0-h) = lim (3h)=0
x=0 hif}l I ) hlf}l (=34)

RHL = lim f(0+h) = lim (k) =0
x=0 h—-0 h—0

fO)=10
As LHL = RHL =f(0),
x=0 x=0
- function is continuous atx = ()
For derivability,
0-h)—f(0
LHD = jim L0 20
x=0 h—0 —h
. =3h-0 .
= o S
0+h)— f(0
RED = jim Lo
x=0 h—0 h
. h=0 .
= e |
As LHD # RHD,
x=0 x=0
.. function is not derivable (differentiable) atx = 0
OR
Consider y = sin (sinx) (i)
dy . .
= dx — ©os (sinx).cosx (i)

Again differentiating w.r.t. x, we get
d%y

dx®

cos x[— sin(sin x) . cos x| — sin x.cos(sin x)
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2 .
d-y 2 sinx

= o = —y: COSX — 5oy - COSX . COs (sinx) [from (i)]
d’y dy ,
== P = —y. cos’ —tan t("czx") [from (ii)]
dl
¥4 Y e
= P Ttanx— -ty cos’x 0.
32. Vector equation of a line passing through (2, -1, 3) is
F =2 -j+3k)+1n )
As line (i) is perpendicular to the lines
r=(+]-k)+%(2 -2 +k) and
Fo=(20—]-3k)+ (i +2] +2k)
52 -2+k)n=0and (+2 +2k)-n=0
Tk
= n=2 -2 1
1 2 2
=i(=6)—j(3)+k(6)=—6i — 3} + 6k
Substituting in (£), we get
equation of line in vector form as
F o= (2 -] +3k)+ N (- 6i — 3] +6k)
or Fo=(2 -] +3k)+1(2 + ] - 26), [where ¢ = — 3)/, t is a scalar]
General point on line is
F=Q+2)i+(-1+0j+(3-20)k
= x=2+2Uy=-1+randz=3-2
— 1 -
=y % 2=I,L:r,andz 3:1
2 1 -2
Equation of line in Cartesian form is
x-2 _y+l z-3
2 1 -2
OR
Lines are r = (i — 2 +3k)+1(~i + j — 2)
and ?=(f~f—i€)+s(f+2f—2]€)
a,—-a,)-(b,x b,
The shortest distance = @ _:) (u_i 2) ,
| b, xb, |
Here E: = f~2°+31€,l_)::—f+f—212;

E; ;: =j=j=k=i+2-3k=j-8
— — ;: } ;E ~ -~
byxb, = |-1 1 2|=2-4-3k

1 2 =2
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b, xby| = /4+16+9=29

j—4k)- (2 - 4 -3k -,
The shortest distance = U ) ( / )‘= 4+12‘: 8 units
V29 J29 | V29
2 3 10
33. Consider A=14 -6 5
6 9 20
We have At = llel(adj A)
2 3 10
4] = |4 -6 5
6 9 -20

Hence, A~ exists.

2(120 — 45) — 3(— 80 — 30) + 10(36 + 36)

150 + 330 + 720 = 1200 # 0

Matrix formed by cofactors of each element in | A4].

75 110 72
150 —100 0
75 30 -24
Adj A4
A—l
Consider equations
2,310
x y =z
4 5.5
X ¥y
6 9 20
—_— + — —
x ¥y oz

1
2 3 10’1‘
4..6 5_.
¥
6 9 -20]|,
z

75 110 721
150 —100 0
75 30 -24
75 150 75
110 —100 30

72 0 —24

1 75 150 75
— 110 —-100 30
1200 72 0 -24
2
5
=4

2

5

—4

AX = B is matrix equation.

Its solution is X = A™'B
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; 75 150 75| 2
= X=—]110 -100 30|| 5
12001 5 0 —24|-4
; 150 + 750 — 300 :
= —[220-500-120| = ——|—400
1200054410496 1200
1 1
x 2
1 1 11 1 5
2 M - =25 - —=— = —=—
B4 3 x 27y 3*z 5
1 1
s 5
= gzz‘y=_3’2=5‘
OR

First we find the product

1-1 2|[-20 1 -2-9+12 0-2+2 1+3-4 100
LetAB= |0 2 -3||] 92 -3|=| 0+18-18 0+4-3 0-6+6[=1010
3-2 4|l 6 1-2 -6-18+24 0—-4+4 3+6-8 001
= AB =1
1 -1 2| 20 1
= 0 2-31 =1(92-3
3-2 4 61 -2
Equations are, x-y+2 =1
y—3z =1
-2y +4z =2
1 -1 2||x 1
=% 0 2 3|yl = |1| =AX = C is matrix equation
3-2 4|z 2
Its solution is X = A7!C
Now from (i), we can write
At =B

Now, we substitute in (i) and solve for X to get x, y, z in the following manner.

-2 0 1| [1 -2+0+2
X=19 2 3l|1|=] 9+2-6
6 1 =2/]|2 6+1-4
X 0
= vyl = |5|=2x=0y=5z2z=3
z 3

(i)

.o(ii)
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34. Consider equation

g

dx

— 3y cotx = sin 2x

Here, P(x) = -3cotx and Q(x) = sin 2x
= J‘P dx |I'-—Scm xdx —3ertxdr —3log | sinx| log | sing | 1
Integrating factor (LE) = e = e = e =e = e = Er
Solution is (LE)y = /{(I.F.)Q(x)}dx
1 _ .
sinx © fsinax sin 2x dx
= /de = chosccxcotxdx
. sin’x
= .13 -y = 2cosecx + C
sin’x
= y = —2sin’x + C sin’x (D)
Given y = 2,whenx = 5
9 = _9sin= it
2 251n2+C.sm 5
= 2==-24+4C=>C=4

Substituting in (), we get

-2 sin’ + 4 sin’c as the particular solution.

35. Plotting the inequations we notice shaded portion is optimum solution,
Possible points for maximum Z are Y
A(15,0), B(E,ﬁ)and C(0,14)

55

Points Z=x+y Values

A(15, 0) 1540 15
51 36 51+36

Bl—— —=174 i

( 57 ) 5 <— mMaximuim
C(0. 14) 0+ 14 14

o Z is maximum for B(ﬂ E), le. x = ﬂ y= E
55 5 5

36.

Let E, :scooter driver is selected
E, : truck driver is selected
E5 : car driver is selected
E : insured person meets with an accident

9000 — 2000 — 4000 _
9000 -

O) P(E) = 3

(@) P(E/E;) = 0.02
(#if) P(truck driver meeting with an accident) = P(E,) P(E/E,)

=3 o=
9 225
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OR

@) P(E) = P(E,) P(E/E,) + P(E;) P(EIE,) + P(Es) P(EIEs)
=2 001+ 2 x004+ 2 x002
9 9 9
_2+1646_ 24
%00 900
_2
75
37. () Perimeter = 400 m

= 2r+x+mr+x=400
= 2 + 2r + =400
(i) Area (A) = (2ryx = 2er
= [400 - 2r — nrlr [using (7)]
= {400 - (2 + n)r]

(i) For maximum A4, dﬁ = ( and
r

d"? < 0 for r obtained from g4, 0
dr’ dr
Now A=400r - (2 + n)?
dA
_— = )
= 400 -2(2 + myr
For maximum A, a4 =0
dr
& e 200
T 2+
2
Now, d—A =-4-2n
dr?
d_/,l =4 -2n<0forr= 200
dr T+2
So, A is maximum at r = (@)m
n+2
_ 200 o 40000 o,
A= Bt [400 - 200] = S, M
OR
(#ii) Let C denotes the area of complex.
So, C=A+B
2
= C =r[400- (2 + myr] + %
2
= (:'=400r—2r2—m‘2+%
i
= C=400r - 2r — 3
- LT -
dr
; o dC 400
For maxima or minima, — =0 = r =
dr n+4
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2 2
= dC=—4—rr:> d—I' =4-n<0
dr? dr? | _ 400
T+4
So, C is maximum at r = 400
t+4

400)? 400
Cmax=400xﬂ_(2+n)( )+in( ?
4+m 4+nP 2 (4+np

_(400}21 24T b

- +
4+m 4+ 2(4+m

_ (400°[8 +2n -4 -2+ =
4+ 2(4+m)

80000
44m

38. (i) LetP(2,3,5)and Q(1, 4, 2) be the positions of helicopter and boat respectively.

m2

Now, direction ratios of PQ are proportional to 1-2, 4-3,2-5,i.e.,-1,1,-30r1,-1,3

- -3 = = -4 -
Equation of line is L P i S or X 1S il i
1 -1 3 1 -1 3

() Required distance = Distance between P and Q

= J(1-2)+(4-3)2+(2-5)?
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