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Examination Papers, 2020
[Delhi Set-1, 11, 111]

Time allowed: 3 Hours] [Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i) This question paper comprises four sections — A, B, C and D.
This question paper carries 36 questions. All questions are compulsory.
(ii) Section A — Question no. 1 to 20 comprises of 20 questions of one mark each.
(iif) Section B — Question no. 21 to 26 comprises of 6 questions of two marks each.
(iv) Section C — Question no. 27 to 32 comprises of 6 questions of four marks each.
(v) Section D — Question no. 33 to 36 comprises of 4 questions of six marks each.

(vi) There is no overall choice in the question paper. However, an internal choice has been
provided in 3 questions of one mark, 2 questions of two marks, 2 questions of four marks and
2 questions of six marks. Only one of the choices in such questions have to be attempted.

(vii) In addition to this, separate instruction are given with each section and question, wherever
necessary.

(viii) Use of calculators is not permitted.

SET-1

SECTION - A
Question numbers 1 to 10 are multiple choice questions. Select the correct option:

1. If A is a square matrix of order 3, such that A (adj A) = 10 I, then |adj 4| is equal to

(@) 1 ») 10 (c) 100 (d) 101
Sol. (c), as A-(AdjA) = 10l = |A|I= |A]| = 10
Also, |AdjA| = |A|*~! = (10)* = 100
2. If4 is a 3 X 3 matrix such that |4| = 8, then |34 | equals.
(@) 8 b) 24 (c) 72 (d) 216
Sol. (d), as |34| = 3°|A| =27 x 8 =216
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3. Ify = Ae™ + Be™*, then d’y is equal to

ax?

(a) 25y () 5y (c) =25y (d) 15y
Sol. (a), as y = 5Ae - 5Be*

and y" = 254e™ + 25Be™> = 25y

4, fxz X dx equals to
(a)%exs +C ®) %e"“ +C ©) %e"s +C () %e"z +C
Let =t
Sol. (a), [ efar = L[ ecta
3 = ldx= dr

= éef +C= %e"3+C
5. If i . j', k are unit vectors along three mutually perpendicular directions, then
(@i-j=1 @) ixj=1 © i k=0 d) ixk=0
Sol. (c), as ik=0

6. ABCD is a rhombus whose diagonals intersect at E. Then EA + EB + EC + ED equals

@ 0 () AD (c) 2BC d) 24D
Sol. (a), as EB = -ED 2 e
and EA = —-EC
= EA+EB+EC+ED = 0 £ B
7. The lines 2 ~2 = y-3 = 4-z and x-1 = y-4 =% -5 are mutually perpendicular if the
1 k k 2 -2
value of k is
2 2
a) —— b) — c) -2 d) 2
(a) 3 ®) 3 (c) ) (d)
Sol. (a), as lines are x-2 _ Yoo _z-4
1 1 -k
x-1_y-4_ z-5
and = =
k 2 -2

If lines are perpendicular then,k X 1 +2 X 1 + (-2) X (k) =0

= 3k=—2:k=—%
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8. The graph of the inequality 2x + 3y > 6 is

(a) half plane that contains the origin.

(p) half plane that neither contains the origin nor the points of the line 2x + 3y = 6

(c) whole XOY - plane excluding the points on the line 2x + 3y = 6.

(d) entire XOY plane.

Sol. (b), half plane that neither contains the origin as 0 + 0 > 6 is false, and only inequality is
given.

9. A card is picked at random from a pack of 52 playing cards. Given that the picked card is a

queen, the probability of this card to be a card of spade is

1 4 1 1
(@) 5 (®) E (c) Z (d) E
Sol. (c), P(spade/queen) = P(queen of spade)
P(queen)
1
52 1
= 0 ==
52

10. A die is thrown once. Let A be the event that the number obtained is greater than 3. Let B be
the event that the number obtained is less than 5. Then P(4 U B) is

2 3
z = 1
(@) 3 b) 5 ()0 (d)

Sol. (d), asforeventA :4,5,6
and foreventB : 1,2, 3,4

ANnB : 4
3 4 1 6
P(AuB)=PA)+ PB)-PANB)==-+—-—=—=1
6 6 6 06
Fill in the blanks in Questions from 11 to 15.
11. A relation in a set A is called relation, if each element of A is related to itself.

Sol. reflexive

1 0 -1 1
12. IfA4 +B—[1 1 andA—ZB—[ 0 _ll,thenA—

> 48 2(A+B>+(A—2B)=2E ?H_cl) -ﬂ
R H B P B e B I
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13. The least value of the function f(x) = ax + B(a >0,b>0,x>0)is
x

Sol. 2+vab, as fix) = ax + %
= fw=a-2
X
For least value, f'x)=20
= a—i=0:>x=,/2(x>0)
2 a
B 2b
) = —
X
LER

Leastvalue=f( /é)=a- /b +b- /4
a a Y

= Vab +ab =2 ab

14. The integrating factor of the differential equation x% + 2y =x%is
Or
: : . dy\* _ .
The degree of the differential equation 1 + E) =xis
d
Sol. x?, as given x—y + 2y = x?
dx
= Q + 2, = X
dr X
2
Integrating factor = ¢ * = ¢?108%
— elog x2 — xZ
Or

d 2
2, as given differential equation is 1 + (y) = x, highest order derivative is ﬂ Can be
written as polynomial of derivatives. dx

Degree =2
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15. The vector equation of a line which passes through the points (3, 4, -7) and (1, -1, 6)
is

Or
The line of shortest distance between two skew lines is to both the lines.
Sol. 7 = (37 +4j +—7k) + M2i + 5] — 13k),

as DR's of line passing through the points (3,4,-7) and (1,-1,6)are 3—-1,4 + 1,-7 -6 i.e.
2,5,-13

. vector equation of line is, o= (3 +4] - Tk)+ 1 (2 +5 - 13k)

Or

Perpendicular

Question numbers 16 to 20 are of very short answer type questions.

sin(—lﬂ)
s I

sin (_17'_71)] = sin!
3 =

16. Find the value of sin™!

Sol. sin”!

e

= sin! —Sin% = —sin™} sin% S
17. Ford = > | writea!

) 1 -1 ' S
Sol. Given A = 1]
3 4

4| = 1 1 =3+4=1=0
. -1 4
AdjA4 = 13

1

1
G pgia s LAY [
A \A\AdJA 1[—1 3 [-13

2

x°=9

18. If the function f defined as f(x) = [ -3 x#3 is continuous at x = 3, fmd the value
of k. k , x=3

Sol. For continuity atx = 3

limf(x) = f(3)
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G-3)@E+3)

- #3 (x-3)
= 111113 x+3)=k
= 3+3=k=k=6
19. Iff(x) = x* - 10, then find the approximate value of f(2.1).

Or

Find the slope of the tangent to the curvey = 2 sin* (3x) atx =

a3

Sol. fix) = x*-10
For approximation:
foe + Ax) = fix) + f1(x)- Ax
= (x*-10) +4x°-Ax
f2+01)=(16-10) + 4 x 8 x 0.1
f21)=6+32=092

Or
Given y = 2sin*(3x)

dy . .
— =2 X 2sin3xcos 3x X 3 = 65sin 6x
dx

dy .

— =6sint=6x0=0

dx | =™

6

Slope of the tangent atx = % is 0.

20. Find the value of f14|x—5\dx.
. 4
Sol. Consider J; |x —5|dx
forx <5, [x-5] = —(x-5)
4 4
J;|x—5|dx= J;(S—x)dx

4

2
= [sx- X =(20—8)—(5—1)
1 2
—n-5+ L1
272
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SECTION - B

Question numbers 21 to 26 carry 2 marks each.

21. Iffix) = %, X # %, then show that (fof) (x) = x, for all x = % Also, write inverse of f.
Or
Check if the relation R in the set IR of real numbers defined as
R = {(a,b) :a < b}is (i) symmetric, (ii) transitive
. 4x + 3
Sol. Given x) =
floy = ==
4x +3
(o) &) = S =1 )
4x +3
4 ) +3
_ (ﬁx—4 _ loxr+12+18 -12
6 4x+3) 4 24x +18 - 24x + 16
e
34x
= —= x
34
As (fof) (x) =x=fof =1
= =
Or
Given relation, R = {(a, b):a <b}

(i) For symmetric
Let a=2b=3
(a,b) e Ras2<3
But (b,a) ¢ Ras3<2
Hence, not symmetric as
(a,b) e R# (b,a) e Rfora,b € IR

(i) For transitive:

Let (a,b) € Rand (b,c) e R
= a<bandb<c=a<c
= (a,c) e R

Hence, transitive as
(a,b) € R,(b,c) e R= (a,c) eR
foralla, b,c € IR
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22. Find f—dx.
Xx“+3x+2
Sol. Let x=A(2x +3)+ B =24x + (34 + B)

Comparing the coefficients, we get

24 =1,34+B=0=>A4 = %
%(2x+3)—%
f#ﬂ: L c
XX +3x+2 X+3x+2

_ lfﬂdx_if;dx ()

Let x>’ +3x+2=¢
= (X +3)dx=dt

Consider — f ﬁdx

X2 +3x+2

Y
= 2ftdt—210g|t\

= %log|x2 + 3x + 2| ...(ii)

Consider —f = if dx
x? +3x+2 2 (x+

2 2><l x4+
2

: ...(iii)

x+1
x+2

Substituting from (if) and (7if) in (i), we get

x = Liog)a? 3100l XHL
f—dx— 510g|x +3x+2|—510g‘x+2‘+C

X2 4+3x+2
dzy
23. Ifx = a cos O;y = b sin 0, then find —.
de
Or
Find the differential of sin®x w.r.t. ¢***~.
Sol. Let X =acos0,y=>bsinb

d
dx _ —asine,and—y=b0089
4o do
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dy dy dc _ bcos® _ b
— = = = : =—-—cot0
dx de  do —a sin 0 a
dZ
o —2(—cosec2 ) - a0
dx® a dx
= écosecze- 1 = —icosec36
a —a sin 0 at
Or
Let y = sin’v and t = %5¥
d
= @ = 2 sinx cosx and dr = —sin x e“%5*
dx dx
d d
To find oY d
dt dx dx
dy _ 2sinxcosx _ ’ cosx
— = 2T = _2cosx-é€
dt —sin x - "
2[1 1 -
24. Evaluatef [———2 e“dx.
11X 2x
_ 21 1\, 1pa (2 2 Let2x =t = 2dx = dt
Sol. Consider fl(x 2xz>€ dx = EL (t Iz)dt when x=1,r=2
9 4tl_ld andwhenx =2,t =4
= 5 J;e (t ¥ t
= [le"‘r:[le“— 162]
t L |4 2
S R
4 2
1
25. Find the value off0 x(1-x)"dx.
Sol. Let I= flx(l—x)”dx
) 0
1 n L. (e _ (a _
= I= fo(1—x){1—(1—x) L dx ( fo f(x)dx_fo fla x)dx)

= fol(l—x)(x)"dx = fol(x”—x””)dx

n+1 n+2 1!

_|x X _ 1
n+l n+2)o n+l n+2
-
n+1)(n+2)
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26. Given two independent events A and B such that P(4) = 0.3 and P(B) = 0.6, find P(4' N B’).
Sol. A and B are independent events
P(AnB)=PA) NPB)=03x06=0.18

P(A'~B') = 1-P(4 UB)
= 1-[P(4) + P(B) - P(A ~ B)]
= 1-(03+0.6-0.18) =1-0.72 = 0.28
SECTION - C

Question numbers 27 to 32 carry 4 marks each.
27. Solve for x: sin™ (1 -x) - 2 sin”'(x) = g

Sol. sin”'(1-x) = % + 2sin"lx

= 1-x=sin (% + 2 sin"'x) = cos(2 sin"x)
= 1 -2 sin’(sin"x) [using cos 20 = 1 — 2 sin” 0]
= 1-x=1-2
= 20 -x=0=x(x-1)=0
= x= 0, % = x = 0, satisfies the given equation.

Hence,x = 0.
28. Ify = (log x)* + x'°8* then find %.
Sol. Let y = (logx)® + x'8% = ¢rloglog) 4 plogx-logx [x¢ = e®'08¥]

dy
dx

= ¢*-log(log ») {log(logx)-lwc- ! l} + elogx - logx {1-10gx+l-logx}
logx x X x

(logx)x{log(logx)+ ! }+x1°gx-(g-logx).
log x x

29. Solve the differential equation:

xsin(l)ﬂ +x-y sin(l) =0
x/dx X

Given thatx = 1 wheny =

NS

Sol. Consider the equation,

X d—ysin(z) +x—ysin(z) =0
dx X

X
ysin(z)—x
dy X oy (y) .
= — = ——— = —-—cosec|— ()
dx . (y) X X
xsin|{ =
X
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Consider F(x,y) = Y cosec(—)
x

F(hx, dy)

y
X

Ay (ky)
——COSeC| —
A A

——COSCC| —
X X

F(x,y)

Hence, function is homogeneous, so corresponding differential equation is homogeneous.

Let y
dy
= -
dx
From (i), we get
dv
V+x—
dx
dv
= X—
dv
=
f cosec v
= fsinv dv
= —CosV
H
= cos| =
X
. s
Givenx = 1,wheny = >
b
= COS—
2

From (ii),

o)

VX

dv
vV+x.—
dx

Vv —Cosecv

— Cosecv

dx

log|x| -C (i)

log|1|-C=C=0

log|x| is the particular solution.

30. Ifa=i+ Zj' +3k and b =2i + 4f -5k represent two adjacent sides of a parallelogram, find
unit vectors parallel to the diagonals of the parallelogram.

Or

Using vectors, find the area of the triangle ABC with vertices A(1, 2, 3), B(2, -1, 4) and

c4,5,-1).

Mathematics — 12
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Sol. If =i +2j+3k and b =2i +4j - 5k represent two adjacent sides of a parallelogram then

diagonals are alongvectorsﬁz5+g andé:Z—Z.
no= 0 +2 +3k+2 +4j -5k
= 3 +6/ -2k
Ao 346 -2k

unit vector along A= — = ——
n| V9+36+4
- 3 6+ 2,
= = Zi+-j-=k
Tt
and = i+2+3k-2 -4 +5k
= -2/ +8k
. K H-2+8k
unit vector along P, = — =

| Vi+4+064
~ -1 i 2 J:+ 8 i
J69 V69 V69

Or

Area of triangle = %\ BC X BA |
A(1, 2, 3)

»

B2, -1,4) C(4,5,-1)

BC = (4-2)i+(5+ 1) +(~1-4)k = 2i +6] - 5k

BA = (1-2)i +(2+1)j+(3-4)k
= —i+3-k
BCxBA=|2 6 -5
-1 3 -1
= i(-6+15) - j(-2-5)+ k(6 +6)
=0 +7 + 12k

IBCxBA| = V/81+49+144 = /274

Area of triangle = %V 274 sq units
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31. A company manufactures two types of novelty souvenirs made of plywood. Souvenirs of type 4
requires 5 minutes each for cutting and 10 minutes each for assembling. Souvenirs of type B
require 8 minutes each for cutting and 8 minutes each for assembling. Given that total time
for cutting is 3 hours 20 minutes and for assembling 4 hours. The profit for type A souvenir
is T 100 each and for type B souvenir, profit is I 120 each. How many souvenirs of each type
should the company manufacture in order to maximize the profit? Formulate the problem
as an LPP and solve its graphically.

Sol. Let x pieces of type A and y pieces of type B be produced.

Cutting Assembling Profit
Type A 5 min 10 min %100
Type B 8 min 8 min 3120
<3 hrs 20 min <4 hrs
. LPP is to maximise profit Z = 100x + 120y
subject to constraints: x20,y20
5x + 8y < 200
10x + 8y < 240

On plotting the graph of inequations, we notice shaded portion represents the feasible solution.

Y

Some points for maximum Z are A4(24, 0), B(8, 20), C(0, 25) and O(0, 0).

Points Z = 100x + 120y Values
A(24,0) 2400 + 0 2400
B(8, 20) 800 + 2400 3200 « Maximum
C(0, 25) 0 + 3000 3000

We notice, profit is maximum at B(8, 20), i.e.x = 8,y = 20. Hence, 8 souvenirs of type 4 and
20 souvenirs of type B be produced to get a maximum profit of ¥ 3200.
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32,

Sol.

Three rotten apples are mixed with seven fresh apples. Find the probability distribution of
the number of rotten apples, if three apples are drawn one by one with replacement. Find
the mean of the number of rotten apples.

Or

In a shop X, 30 tins of ghee of type A and 40 tins of ghee of type B which look alike, are kept
for sale. While in sbop Y, similar 50 tins of ghee of type 4 and 60 tins of ghee of type B are
there. One tin of ghee is purchased from one of the randomly selected shop and is found to
be of type B. Find the probability that it is purchased from shop Y.

Total apples: 3 rotten, 7 fresh.
X: Number of rotten apples
X can takes values 0, 1, 2, 3 as three apples are drawn one by one with replacement

S : getting a rotten apple

3 =7
P(S) = —,P(S)=
() 10 () 10
< 7V 343
P(0) = 3C.[P(S 3=1x(—) _ 343
(0) o P(S)] 10 1000
- 349 441
P(1) =3C POIPOPP=3X —X—=——
(1) LPONPS)] 107700 = 1000
< 3V 7 189
P(2) = 3C.[P(S)? P(S =3><(—) L7 189
(2) L[P(S)] P(S) 0) 10 = 1000
3\ 27
P(3) = 3C.[P(S 3=1(—) _ 27
(3) S[P(S)] 10 1000
Table for prbability distribution and mean
X PX) X-P(X)
343 0
0 =
1000
441 441 Mean = X P(X)
! 1000 1000 _ 9
10
5 189 378
1000 1000
27 81
3 1000 1000
1000 _, 900 _ 9
1000 1000 10
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Type A Type B
Shop X: 30 40
Shop Y: 50 60
1 1
P = —_,PY)==
X = 5, P¥) =3
E : tin purchased is found to be of type B
40 4 60 6
P(EIX) = —=—, PE/Y)=—=—
(EX) 70 7 (E) 110 11

Using Bayes’ Theorem
Probability that tin of ghee of type B was purchased from shop Y'is

1 6 6

P — POVPEY) 3T _ i
PO) PEX)+PY) PEY) 14 16 4 6

27 211 11

SECTION -D

Question 33 to 36 carry 6 marks each.

33.

Sol.

Find the vector and Cartesian equations of the line which is perpendicular to the lines with
equations
x+2=y—3=z+1 and x—1=y—2 =z—3
1 2 4 2 3 4
and passes through the point (1, 1, 1). Also find the angle between the given lines.

Let equation of line through (1, 1, 1) be

x-1 y-1 z_1

a = b = c (l)
Line (7) is perpendicular to the lines

x+2 y=3 _ z+1 ..
- = ..(i0)

1 2 4

- -2 -
and x-l_y-2_z-3 ...(iii)

2 3 4

a+2b+4c=0and 2a+3b+4c=0
a b c
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34.

Sol.

b c
= —_—— = — = —
4
DR'sare 4,4, -1or4,-4,1
.. Cartesian equation is

= = [from (i)]

and vector equation is

Sy
Il

(i+]+k)+ M4 -4 +k)
Angle between lines (if) and (iif) is

1xX2+4+2%x3+4x%x4 _ 24
VI+4+16 V4+9+16 V2129

24
0= cos‘l( )
v 609

Using integration find the area of the region bounded between the two circles x* + y* = 9 and
x-3)2+y2=09.

cos 0

Or

Evaluate the following integral as the limit of sums f: (@? - x)dx.

Given circles are x* + y*= 9 and (x - 3)* + y* = 9

For first circle: centre (0, 0), radius = 3 and centre (3, 0), radius = 3, for second circle
On plotting the circles we notice we have to find the shaded area

Ay

X+y?=9

\ \\

Yy

Both the circles are symmetrical to the x-axis as both the functions are even with respect toy.
Area = 2 area in 1st quadrant
= 2[ar(OAL) + ar(LAB)]
Eliminating y from two equations we get

9-x>=9-(x-3)°
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(xvi)



= X =—x2+6x—9:>x=%

>
=
(¢}
)
Il
o

I
e}

I
e}

J:/z,/9—(x—3)2dx+f;2\/9—x2dx]
x-3 2 9 . 1 x-3 2 X 2 9 . 1 X 3
/9 — (x — Z =2 /9 Z r
{( 5 ) 9-(x-3) +2sm ( 3 )}0 +{2 X +25111 3}3/2
-3\ /27 9.1'_1) 9., 9.
( ) —+Esm ( > ]—[0+251n ( 1)]+[0+25m (1)] -

4V 4
3/ e[
4 4 2 2

:21_(z)x3@_9.n+9.n+9.n_3.w_9.n
4 2 26 22 22 4 2 2 6
= (6n— )squnits
Or
) 4-1 .
Here, a =1b=4fx)=x"-x,h=—— = nh=3 (i)
n
f14(x2—x)dx = LimA[f(1) + f(1 + h) +f(1 + 20) + e + (1 + (1= D)
f(1) =1-1=0
f(l+h)y = (L+hyP?-(1+h) =1+h*+2h-1-h=h*+h
fA+2n) = (1+2h)?>—(1+2h)=1+4h>+ 4h—1-2h = 4h> + 2k

A1+ (n-1)h}

f 4(xz - x)dx = Limh
1 h—0
= Limh
h—0
= Limh

h-0

= 1111

= {1+ @m-1)h¥ {1+ (n-1)h}

=1+ m-122+2n-1)h-1-(n-1)h

= n-12h2+ (n-1)h

[(0) + (K% + ) + (482 + 2h) + e + {(n = 1)?h% + (n - D)h}]
P{l+4+ 4+ n-D+h{l+2+ ...+ (n-1}

hZ.(n—l)n(Zn—l)_Fh.(n—l)n
6 2

(nh — h)(nh)(2nh - h) ) (nh — h)(nh)

h-0

6 2

= Liml
H—0

(3—h)(3)(6—h)+(3—h)3l _ 3x3x6

9 27
Z =9+ ld
6 2 6 2 2

[From (i)]

| o
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35. Find the minimum value of (ax + by), where xy = ¢2

Sol. Given xy = ¢
Let Z = ax + by
2
= Z = ax + be”
x
Differentiating both sides w.r.t. x, we get
dz _ b
—_— = = —
dx x2
2
For minimum Z, 4z _ 0= a—bi =0
dx x2
2 bc? _ be?
= XT= — = x=,/ —
a a
d’Z _ ., 2bc® _ 2be2
i i 3
2 2
dz 2bc” 0

36.

ax? | _ [be (b&)”
g be”

a
_ be? .
Hence, forx = 7 Z is minimum
Substituting in (i), we get
[, 2 2
Minimum Z = a- b% + bc
[6c
a
= Vabc® + ¥ abc* = 2%y abc?

If a, b, c are p'™, g'" and r terms respectively of a G.P, then prove that

loga p 1
logh q 1/ =0
loge r 1
Or
2 -3 5
IfA=|3 2 -4| thenfindA4™.
1 1 =2

Using A7, solve the following system of equations:
2x-3y+ 5z =11
Ix+2y—4z=-5
x+y-2z=-3

Mathematics — 12
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Sol.

Also, a =a,a =b,a =c
P q r
= a=AR’"'=loga =logA + (p—1)log R
= b= AR '=logh =logA + (g—1)logR
= c=AR "'=logc =logA + (r-1)logR
loga p 1 logA+(p-1)logR p 1
Consider |logh g 1| =|logA+(g-1)logR g 1
loge r 1 logA+(r-1)logR r 1
logA p1 (p-DlogR p 1
=llogA g 1|+ [(g-1)]ogR g 1
logA r 1 (r-1logR r 1
1 pl p-1pl
=logd|l q 1| +1logR|g-1 q 1
1r 1 r-1r1
0pl
=logA x 0+ 1ogR|0 g 1
0r 1
=0+1logR x0
=0
Or
2 -3 5
Consider A= |3 2 -4
1 1 =2
2 3 5
|A] = |3 2 -4[=20)+3(-2)+51)=-1%0
1 1 =2
Hence A" exists.
Matrix formed by cofactors of each element in |4 |
A =(-4+4)=0, Ap=-(-6+4)=2, Az=03-2)=1

Ay=-(6-5)=-1,
Ay =(12 -10) =2,

Ap=(-4-5)=-9,

A32 = —(— 8 - 15) = 23,

0 2
Adjid = |-1 -9
2 23

(xix)
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Let A be first term, R the common ratio of a given G.P.

A23=—(2+3)=_5
A33=(4+9) - 13

T

1 [0 -1 2]
Sl =2 9 23
13 1 -5 13

[on performing C, — C |- C, + C}]




0 -1 2 0
Al = Lade=—;O‘2 -9 23| =(-2
| 4] O1 =5 13] |1
Consider equations,
2x-3y+5z = 11
3x+2y-4z = -5
x+y-2z = -3
Corresponding matrix equation is
2 -3 S5]|x [11
3 2 Ayl = |-5
11 2|z -3
ie. AX = B, Itssolutionis X = A™'B
[0 1 -=2][11
= X =12 9 =235
-1 5 -13||-3
X 0-5+6 1
or vyl = |-22-45+69| = |2
z -11-25+39] |3
= x = 1,y =2andz = 3 is solution.
SET-II [UNCOMMON QUESTIONS TO SET-I]
1. If [x 1] 5 0] = O, then x equals
(@) 0 b) -2 (c) -1 d) 2
. 10
Sol. (d), Consider [x 1] [_2 0] =0
= [x-2 0+ 0] =10 0]
= x-2=0=>x=2
2. f4x3xdx equals
@2 _4c & 2+ +c (c (L%c @ >
log12 log4 log4 - log3 log3
Sol. (a), Consider f 4% 3%dx = f (12)dx
12)*
= (12) +C
log,12
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3. A number is chosen randomly from numbers 1 to 60. The probability that the chosen number

is a multiple of 2 or § is

2
@ 3 ®) % (c) % d) ﬁ
Sol. (b), A : multiple of 2 B : Multiple of 5
A m B : Multiple of 10
P(AuB) = PA)+ P(B)-P(ANB)
_ 30,12 6 36 i
60 60 60 60 5
11. A relation R on a set 4 is called _______, if (e, a,) € R and (a,, a;) € R implies that

(a,a) € R,fora,a,a, cA.

s3]

T . 1( 1 L . 1(1)
— —SIn —— || = SIn|—+ SIn —
3 2) 3 2

[
=sin|—+ —
3 6

Sol. Transitive

16. Evaluate: sin

Sol. sin

= sinE =1.
2

17. Using differential, find the approximate value of +/36.6 upto 2 decimal places.

Or
Find the slope of tangent to the curve y = 2 cos*(3x) atx = %
Sol. Letf(x) = Vx,f(x + Ax) = ¥x + Ax, Ax is small increment in x and f(x) = 1}_
24 x

Using approximation

foe + Ax) = flx) + f'(x) - Ax

= Jx+Ax = Vx+
2/ x
Letx = 36, Av= 0.6
J/36.6 = V36 + x 0.6
2/36

— 6+ %X0.6 =6+ 0.05 = 6.05
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Or

Consider y = 2 cos’(3x)
D 5.2 cos(r) - {3sin )
- = * £ COS(IX) * 1—aS1n ox
dx
= —6 sin bx
dy :
— = -6sint=-6x0=0
dx | =T
6

.. Slope of the tangent atx = % is 0.

21. Find f x4l

x(1-2x)
Sol. Let _ x4+l ﬁ_,_i
x(1-2x) X 1-
= x+1=A(1-2) + Bx
=x(-24 + B) + A

Comparing the coefficients, we get
-2A+B=1,A=1=B=3

1 13
fx();i_Zx)dx - f(?+1—2x)dx

= log|x| —%10g|1—2x| +C

xsin”! (xz)

22. Evaluate | ———dx.
J5 ==
1,2 Let sin'x? = ¢
Sol. Consider f mabc = L f tdt
Ji-xt 2 > 2 =
4
-1leyc I-x
4

27. Prove that tan

1
2 tan™! (—) - cot'l3] = i
2 13

2 X l
Sol. tan|2 tan” L —cot'3] = tan|tan™ 2 it
2 1
1-=
4
= tan tan’li - tan’I%
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4.1
= tan|tan’ 5 ] 31
1+—-—
3 3
- 9 9
=t tan 17 _ 7
e Y T
x -1 dy
28. Ify = (cos x)* + tan \/;, find I
Sol. Consider  y = (cosx)* + tan~'vx
= y = exlog(cosx) + tan‘lx/; [ea logx _ xa]
d
= D priog(eos) . {x- 1 (- sin x) + log (cos x)-l} + 1 -
dx cos x 1+(/x) 2Vx
= (cosx)*{-x tanx + log(cosx)} + S
2Vx(1+x)

36. Find the point on the curve y> = 4x which is nearest to the point (2, 1).
Sol. Let point (x,y) on the curve y> = 4x is nearest to the point (2, 1)
Distance, D = /(x -2’ +(y-1)?
If D is minimum then D? is also minimum.
D? = E (say)
= (-2 +(@-1)

As point (x, y) lies on the curve y> = 4x

- x= D)
oV
E = (4_2) +(y—1)2
y4
= E—y2+4+y2—2y+1
4
E= i)—6—2y+5
dE_ Y,
dy 16
3
Y,
4
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For minimum distance — =90
dy
3
= EARY Y
4
= y =38
= (2
= y=2
i’E Y
dy* 4
d’E 3x4
e = e >0
y y:2

.. fory = 2, distance is minimum
Substituting in (i), we get x=1

.. point (1, 2) on the curve is nearest to the point (2, 1).

SET-III [UNCOMMON QUESTIONS TO SET-1 AND SET-II]

1. It A is a skew symmetric matrix of order 3, then the value of | 4 | is

(a) 3 )0 9 (d) 27
0 ab
Sol. (b), let |A] = |-« 0 ¢
b — 0

0-a(0+ bc) + b(ac-0)=10

2 2

6. Ity = lOge<x—2), then 4y equals
e dx?
a) -— b) —— c) — d) -=
( X ( x2 ( x> ( x2
2
Sol. (d), Consider y = 1Oge<ez)
= logx” - log e’
= y=2log x-2
d
d_ 1 2
dx X b
dz
and ay = 2
dx* X2

Mathematics — 12

[ loge=1]

(xxiv)



9. The distance of the origin (0, 0, 0) from the plane -2x + 6y - 3z = -7 is

(@) 1 unit (b) V2 units (¢) 2+/2 units (d) 3 units
@ (-2)x0+6x0-3x0+7 |
Sol. (a), Distance = = 1 unit
v4+36+9
11. If A and B are square matrices each of order 3 and |4 | = 5, | B| = 3, then the value of
| 34B | is
Sol. 405, as |34B| = 3°|AB|
= 27|A4||B|
=27X5x%3
= 405
. 1 -
16. Find the cofactors of all the elements of [ 4 3].
. . . |12
Sol. Determinant corresponding to the given matrix is 4 3l
Cofactor of a;
- 1+1.4q — — 1+201) —
A, =) t1.3=3, A, =(-1) T24) =4
- 2+1 — — 24201y —
Ay =ED)TH(2) =2, Ay =D =1

17. Letf(x) = x| x|, for allx € R check its differentiability at x = 0.

¥ x>0
Sol. = = ’
0 fx) = x|x]| {_xz’x<0
LHD . f(0-h)-f(0)
o =Ilm—~—"--
x=0 h.—0 _h
5 -h*-0
= 11m
h-0  _p
= limh =0
h—-0
RHD . f(O+h)-f(0)
x=0 = ,11111% A
2
= 1im "% — fimr=0
h—-0 h—0
LHD RHD
S =0 T x=0

Hence, functions is differentiable atx = 0
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21.

Sol.

26.

Sol.

217.

Sol.

Find f _x+l
x*+2)x+3)
Let

x+1=A+B

x+2)(x+3)

xX+2 x4+3

x+1=Ax+3)+Bx+2)

Comparing coefficients, we get

= —log|x + 2| + 2log|x +3| + C

A+B=134+2B =
= =-1,B=2
fx—deLf U et
(x+2)(x+3) x+2
. 1, 1-2x
Find the value of f tan™ | —— dx.
1+x-x

J an 1<1+x X )

—fta {(1 %)~ x}dx
1+x(1-x)

1

f

2
x+3

— (Yant(1 I P
—J;)tan (1-x)dx fotan x dx

than*1(1 —x)dx = foltanflu_ (1- x)}dx

From (i), we get

x(4 + B) + (34 + 2B)

dx

()

[Using property J;)a f)dx = J;)a fla—x)dx]

1
= f tan""x dx
0

ft 1<1+x 2 )dx= than’lxdx—ﬁ)ltan’lxdx=0

12 T
-1
V== 0
()=5 e
+ sin‘l(%) = —,(x=0)
sin I(E)
X 2
sin 1(2) =sin”! /1- é
X 2
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28.

Sol.

33.

Sol.

=

From (i),x = 13

12 25 144 25
X ) 2 2
169

1=x2=169 = x =+13

Find the general solution of the differential equation

yeldx = (xe” + yHdy,y # 0

Consider equation

yeX/ydx = (xe)‘/y + yz)dy, v=0

Let

From (i), we get

V+y‘

=

dx ~ xex/y+y2

dy ye™”

dy y ex/y
x=vy:>ﬂ=v+y-d—v

dy dy

dy e’

dv y

— == |e'dv=|d

Y T o | [dy

e=y+C=eP=y+C

Find the distance of the point P(3, 4, 4) from the point, where the line joining the points
A3, -4,-5) and B(2,-3, 1) intersects the plane2x + y + z = 7.
Let line through the points 4(3, -4, -5) and B(2, -3, 1) intersects the plane 2x +y + z = 7 at

point Q. A(3, -4, -5)
| X3 y+4  z45 /(3,4,4>

Equation of AB is = = -

s 2-3 3+4 1+5 B2 -3.1)
: x-3 y+4 z+5

.€. = = =A(sa
Le "1 3 (say)
General point on the line is
O(- N + 3, % —4,61—5) (D) @
If this point lies on the plane 2x +y + z = 7,
then2(-A +3) + A-4+ 6L -5=7 2x+y+z=7

= 2L+6+A-4+06A-5=T7=5L=10=>L=2
Substituting in (i), the point of intersection is Q(1, -2, 7)

. Distance PO = {/(3—1)2+ (4 +2)>+(4—7)% = V4136 +9 = 7 units
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Contents

Examination Papers, 2019
[Dehli Set-I, II, 1Il]

Time allowed: 3 Hours] [Maximum Marks: 100

General Instructions:

(i) All questions are compulsory.

(ii) This question paper contains 29 questions divided into four sections A, B, C and D. Section A
comprises of 4 questions of one mark each, Section B comprises of 8 questions of two marks each,

Section C comprises of 11 questions of four marks each and Section D comprises of 6 questions
of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D. You
have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask logarithmic tables, if required.

Note: * Marked Questions are out of course for the forthcoming examinations.

SET-1

SECTION - A

Question numbers 1 to 4 carry 1 mark each.

1. If 4 and B are square matrices of the same order 3, such that | 4| = 2 and AB = 2I, write
the value of |B|.

Sol. AB =21 = |AB| = |21| = |A||B| = 2|I| =2-|B| =8 x 1 = |B| = 4.
2 If() =x + 1, find% (fof) ().
Sol. (fof)x) =fifx)y=fx+1)=x+1+1=x+2
%(fof)(x)= %(x+2)=1.

3. Find the order and the degree of the differential equation

d’ dy \2)*
xz—y = {1+<—y>}
dx* dx

Mathematics—12
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d? dy \2)*
Sol. Consider x?. ar {14_ <_y> }
dx* dx

2
Highest order derivative is —

. Order = 2, degree = 1.
4. If a line makes angles 90°, 135°, 45° with the x, y and z-axes respectively, find its direction
cosines.
Or
Find the vector equation of the line which passes through the point (3, 4, 5) and is parallel
to the vector 2i + 2}' - 3k.
Sol. Given a = 90°, p = 135°,y = 45°
.. Direction cosines are cos a., cos f3, cos v, i.e. cos 90°, cos 135°, cos 45°, i.e. 0, — L , L
or V2 V2
Line passes through the point (3, 4, 5) i.e. point with position vector 3i +4j+5 k and parallel

to vector 2/ + 2] —3k. Bquationis 7 = (3i + 4] + 5k) + M2 + 2] - 3k).

SECTION - B
Question numbers 5 to 12 carry 2 marks each.

*5, Examine whether the operation * defined on R bya * b = ab + 1 is (i) a binary or not.
(@) if a binary operation, is it associative or not ?

. . _ -2 2 0 ]2 0 =2
6. Fmdamatr1xAsuchthat2A—3B+5C—O,WhereB—[3 1 4andC—[7 1 6]'
-2 20 2 0 =2
Sol. 2A—3B+5C=O:>2A=3B—5C=3[ ]—5[ ]
314 7 1 6
[—6 6 0] [10 0—10] [—6— 10 6-0 0+10]
=24 = - =
9 3 12] |35 5 30 9- 35 3-5 12-30
-16 6 10 -8 3 5
:2A=[ ]:Az[ ]
26 -2 -18 -13 -1 -9
2
7. Find:dex
Vtan’x + 4
2
Sol. Consider f &dx=f ! dt |Lettanx = ¢t = sec’xdx = dt
Vtan’x + 4 Vit +4

= log|t + \/m|+C=10g|tanx+ «/M|+C,
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8.

Sol.

Sol.

Find:fvl—sinlxdx,§<x<%

Find : f sin' (2x) dx

fvl—siHZx dx = f«/coszx+sin2x—25inxcosx dx = f«/(sinx-cosx)2 dx;

= f(sinx—cosx)dx for% <x< g(sinx>cosx)

=-cosx—-sinx + C

Or
- 1 Let2x =t
Considerfsin‘l(Zx)dx=%fsin‘1tdt=% sin 1t-1—fm-tdt] — 2dx = df
1lgin~ls — ! .
=Esm t f e dt] (D)
Consider f dt Letl-f>=y
V1=t
101
=-—[——ay = 2tdt =dy
2J\/;
=—%.2f=—f=—¢1—12 = tdt=—%dy

From (i), [ sin” (2x) dc = % [sin" 1 +v/1-F]= %[Sin‘l(Zx) +V/1-42] + C.

Form the differential equation representing the family of curves y = ¢* (a + bx), where
‘a’ and ‘b’ are arbitrary constants.

Consider y = e*(a + bx) ..(0)
Differentiating with respect to x, we get
d
Ey = ¢*(b) + 2.* (a + bx)
dy o . ..
= rm =be "+ [from (7)] ...(i0)
Again differentiating w.r.t. x, we get
d’ d
s 2b e* + 2—y
dx’® dx
d’ d d
N A 2[y— |42 [from (if)]
di? dx dx
d’y  dy : . .
= —— —4—+4y = 0 is the required equation.
de* dx

Mathematics—12
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10.

Sol.

11.

Sol.

12.

If the sum of two unit vectors is a unit vector, prove that the magnitude of their difference is

V3.
Or

Ifa=2+3+k,b=i-2+kandc¢ = -3i+j+2k,findla & ¢l

Let d and b be unit vectors, given
|a|=1,|b|=1and|a+b|=1

Now, la+b|>=1=(a+ b)’=
= a’+ b2 +2a-b=1
= 2ab=1-2=-1 (i)
Consider, la-b|*>= (a-b)

=a*+b*-2ab=1+1-(-1) [from (7)]
= la-b|>=3=|a-b| = V3.

Or
Given a =20+3j+k, b=i-2]+k, c=-304+]+2k

o 2 3 1
[e b c]=|1 2 1|=2(4-1)-32+3)+1(1-6)=-10-15-5 = -30.
-3 1 2

A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number is even”
and B be the event “number is marked red”. Find whether the events 4 and B are independent
or not.
Die : 1, 2, 3 marked in red; 4, 5, 6 marked in green
A :number is even, i.e. 2, 4, 6; PA) = %:%
B : number is marked red, i.e. 1, 2, 3; P(B) = % = %
A N B:number is even and red, i.e.2; PANB)= %
As P(A nB)#P(A) P(B), i.e. — # E E

Hence, not independent.

The random variable X has a probability distribution P(X) of the following form, where ‘%’
is some number.

kK ,ifx=0

2k, ifx=1
PX=x) =

3k , ifx=2

0 , otherwise

Determine the value of ‘k’.
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Sol.

For the probability distribution,
2P(X =x)=P0)+ P1)+ P2)+P(B3)+..=1
S k+2k+3k+0+..=1 :>k=%

SECTION - C

Question numbers 13 to 23 carry 4 marks each.

13.

Sol.

Show that the relation R on /R, the set of real numbers defined as R = {(a, b) : a < b}, is
reflexive, and transitive but not symmetric.
Or

Prove that the function f: N — N, defined by f (x) = x*> + x + 1 is one-one but not onto. Find
inverse of f: N — S, where S is range of f.

Given relation R = {(a,b) :a <b}
For reflexive: Let forae /R
(a,a)eR = a <a,true. Hence, reflexive.
For symmetric: Leta, be IR
such that (a,b)eR = a<b
This may not imply b <a
e.g. (2,3)eRie. 2<3but(3,2)eR
Hence, not symmetric.
For transitive: Let a, b, ¢ € IR
such that (a, b) eR and (b, c)eR
=a<bandb<c=a<c (transitive law)
= (a,c)eR
Hence, transitive.
Or

Consider function f: N — N given by f(x) = x> + x + 1
For one-one: Let for x,x,eN
fx) = fix,) = xl2 +x, +1 =x22 +x,+1

= (xlz— x22) +x-x)=0 = (x-x)x +x,+1)=0
= xl—x2=Oasx1+x2+1¢0,xl,xzeN
= X, =X,

fe) = fie) = x,=x,

Hence, one-one.

For onto: Let for ye N (co-domain), there exists xe N (domain) such thaty = f(x)
= y=x*+x+1

= ¥+x+(1-y) =0

Mathematics—12
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CAE/1-4(A-y)  1x/1-444y -1z /43
may not belong to N.

1EVT A

e.g.ify =1, thenx = > 5

N.
Hence not onto

Forinverse:f: N — S, Sisrange offi.e.eachelement of S is associated with some element .

-1+/4y-3 Jdy-3-1 -1-/4y-3
Now xr= ——— =D x=—"——asx=——"——¢N
2 2 2
o Jady -3 -1
£y = S
_ vadx -3 -1
fley = 2
14. Solve: tan™' 4x + tan™' 6x = %
Sol. Consider tan™! 4x + tan™ 6x = % ()
4x + 6x
= tan‘1< 2) == [24x2 < 1]
1-24x 4
= 10 =tan™ =1
1-24x? 4

= 10x=1-24x* = 24> +10x-1=0 = 24x*+12x-2%-1=0
= 12x2x+1)-1(2x+1)= 0

= (12x-1) (2t +1) = 0

- 12t-1=0 or 2x+1=0
1 1

= X = or x=-——
12 2

1 . 1 . . 1
= — satisfy but x = ——, does not satis ,Hencex = —.
x = o5 sati fy but x 5 ty (i) X B

a*+2 2a+11
15. Using properties of determinants, prove that | 24 +1 a+2 1| = (a-1)>.

3 3 1
a>+2 2a+11| |a*-1a-10
Sol. LetA=|2a+1 a+2 1|=|2a-2a-10
3 31 3 31 [by performing R, - R, - R,
and R, > R, - R;]
a+110
=@-1)% 2 10 [by taking (a — 1) common from R, and R, ]
3 31
=@-17°[0-0+1(@+1-2)]=(a-1)° [by expanding along C.]

Mathematics—12

(6)



16.

Sol.

d x+
If log (JC2 + yz) =2 tan™! (%), show that Ey = Y

x-y'
Or
dy
If ¥ —y* = a°, find I
Given, log (x> +y%) =2 tan‘1<l>
X
On differentiating both sides w.r.t. x, we get
1 d 2, 2 1 d<y>
. e =2. L e
x*+y? dx(x ) 1+L2 dx\ x
)
d d
2x+2y—y x—y—y
dx _ 1 dx
= —2 2~ 2 2
X"+ X
Y 1+ —
2
dy
X+y—
Yo 1 ( dy )
= = X— —
24yt 2y \dx
N dy d
= X+y— =x—-
ydx y
dy dy  x+y
= X—-y)— = x+ = — =
( y)dx y = %oy
Or
Consider ¥ -y = a
= elos?’ _ gloay’ — gb [a” is constant]
- eylogx_exlogy — le
Differentiating with respect to x, we get
1 dy | 1 dy
= eylog)‘-{ .—+1o x.—}—ex°gy{x.—.—+lo .1}=0
Yoy 8 e v gy
= xy{1+logx.ﬂ}—yx{£.ﬂ+logy}=0
X dx Yy dx
dy dy
= 2+ logx . — —xyt. =~y logy =0
y gx. — - —xyT . - logy
dy 1 1
= E{xylogx—xy" }=y'logy-y.x
dy _ y'logy-yx'"!
= e
de  x’logx—xy* !
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d’ d
17. Ify = (sin"'x)?, prove that (1 — x?) ey x—y -2=0.
de*  dx

Sol. Considery = (sin! x)?

— =2sin"l

.1 d
1 _ 2sin X = x/l——xz—y = 2sin"' x.
V1-x? v1-x* dx

Again differentiating both sides w.r.t. x, we get

1—x2d72y— X ﬁ: 2
e J1-xr A 1oy
d’ d
N 1-2"2 2 2o
d*  dx

18. Find the equation of tangent to the curve y = v 3x -2 which is parallel to the line
4x -2y + 5 = 0. Also, write the equation of normal to the curve at the point of contact.

Sol. Giveny = v3x -2 ()
= ﬂ = 1 3= 3 [Slope of tangent at (x, y)]

dc  2/3x-2 2v/3x -2

Tangent is parallel to the line 4x — 2y + 5 = 0, slope of the line = 2

= N 2 (slopes are equal)
2v3x -2
= 9= 16(r—-2) = x= 4L
48

Substituting in curve (i), we get

- /A-32_3 . ointis(ﬂ3>
Y 6 a4 P 48° 4

". equation of the tangent parallel to the line 4x -2y + 5 = 0 is

y_é = 2<x ﬂ>,

4 48
ie. 48v-24y-23 =0
Also, Slope of normal = 1 -
slope of tangent 2
. . . 3 1/ 4
. Equation of normal is, y - i) (x 23 )
-3 -
= y—=—l<M> — 96y - 72 = 48 + 41
4 2 48
= 48x + 96y — 113 = 0.
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19. Find: fﬂdx
x“+3x-18
3x+5
X +3x-18

Let 3x+5=A. 4 (>+3x-18) + B=AQx +3) + B
dx

Sol. Consider f

= Xx+5=x24)+ 34+ B)
Comparing the coefficients of x and constant term, we get
2A=3 and 34+B=5

= A= é, B = 1
2 2
3x+5 2x+3 1 1 .
[ dx_—f deto [————dx ()
x*+3x - 18 x*+3x - 18 27 ¥ +3x-18
Letx®> +3x—18 =¢
2x + 3)dx = dt
Consider [ 23 4 =@ +3)
x*+3x-18
1 ..
=f7dt=10g|t|+C1=log 2+ 3c-18] + C, ...(if)
Consider f ;dx = J‘;dx
X 43x-18 <x+g>2_<2>2 X+ 3 - 18
2 2 2
s o =(x+§>_2—18
2 4
A 30
= log =<x+—> _ﬂ
axd k4342 2/ 4
22
_1 x-3
glog . 6‘+C2 (7))
Substituting from (ii) and (¢if) in (i), we get
f 3x+5 -3
——dx = log |x? 4+ 3x—18] + log + C. Where C, + C, = C(constant)
x> +3x-18 2 18 +6

20. Prove that | f(x)dx = | f(a - x)dx, hence evaluate r_xsmx o
0 0 0 2
1+ cos“x

Leta-x=t=-dx=dt

Whenx =0,f =aandwhenx =a,t =0

| e~ [ fw e

Sol. Consider,  [“fla-x)dx = [ " o) dt
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21.

Sol.

XSlle

Let = ()
0 14 cos” x
< (T—x)sin (n — x) . a a
= dx using propertyf f(x)dx:J fla-x) dx]
0 1+cos*(n—x) 0 0
- f n(n—x)sinx (i)
1+ cos’x
= A =xf rsinx g [by adding (i) and (ii)]
0 1+coszx
_1 -1 Letcosx =t¢
= 21=‘T°f1 147 — T |tan” f] = —sinx dx = dt
whenx =0,r=1
=—n[tan”! (- 1) —tan™! (1)] and whenx = n,t = -1
2 2
2[ = —T _E_E = l = I = l
4 4] 2 4

Solve the differential equation: xdy —ydx = / x* + y*dx, given thaty = 0 whenx = 1.
Or

d
Solve the differential equation : (1 + x?) Ey + 2xy — 4x? = 0, subject to the initial condition
y(0) = 0.

Consider equation xdy — ydx = x> +y?dx
d +y 0+ .
= xdy = (y+ x> +y)dx = Ey = % (i)
d
Lety=wc:—y=v+xﬂ
dx dx
2 2.2
V+x%=w=v+ 1+v2 [from (i)]
= x% = V1412
= [——dv = [Lar
Vi4v? *

= log |v+v1+v* | =log |x| + log C

2
= lOg|V+\/1+7V2|=lOng:>%+ /1+y—2=Cx
x

= y+ yxi+yt =0 ..(0)

Given y = 0whenx =1

Mathematics—12
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22,

Sol.

= 0+vV1+0 =C.(1)) = C=1
. From (i), y + x>+ y* =x?is the solution.
Or

. . N 2
Consider equation (1 +x )E + 2y -4"=0

d 2
. ay + 2x y= 4x
dc 14+ L+
2
Here P(x) = 2 , Ox) = pal
1+ x7 1+
. fz—x log(1 +x2) 2
Integrating factor = ¢* 1+x° = %0 T = (1 +x7)

.. Solution in (LE) = f{I.F.}Q(x)}dx
2
1y = [+, -2 av = 4 [
1+ = [(1+x) o [x

3
(1 +x)y = 4%+C

Given y(0) =0,ie.whenx =0, y=10

(1+0)0=%x0+c:>c=0

3
= from (i), (1 + x)y = 4% is the required solution.

(i)

If i + j +k, 2 + Sj, 3i+ 2}' —3kandi- 6}' -k respectively are the position vectors of points
A, B, C and D, then find the angle between the straight lines AB and CD. Find whether AB

and CD are collinear or not.

GivenA(i + j + k), B(2i +57),C(3i +2j -3k)andD(i —-6] — k)
AB = 2i +5))-(i+j+k)y=i+4]-k
CD = (i-6]j-k)—(3i +2]-3k)=-2i{ -8] +2k

Let 0 be angle between straight lines AB and CD then

(+4-k)-(-20-8+2k) 2_322

cos O = =
VI+16+1V4+64+4  V18-V72
= 36 _
36
= 0=n = AB = \CD,

Here L =-2 = AB and CD are collinear or parallel vectors.
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-x _Ty-14 _z-3 7-7x _ Y-S5 _6-z
A 2 3x 1 5
are at right angles. Also, find whether the lines are intersecting or not.
d-x _D-14 -3 . x—1_7()’—2)=z—3

23. Find the value of 2, so that the lines 1

Sol. Given, L. : = = ,i.e. =
r3 by 2 -3 A 2
x-1_y=-2 _z-3
j— = =
=21 A 14
C7-Tx _ Y-S5 _6-z . “T&x-1) y-5 -_¢
L.: = = , 1.€. = =
2 3x 1 5 3 1 -5
x-1 _Y=5 _ 2z-6
- = =
3% -7 35

If lines are perpendicular, then
2DEAM) + MNEED +(14)3BS =0 = A+A-70=0 = 1W0A=70 = Ar=7
x-1 y—2=z—3 x—l_y—2=z—3

. lines are L : = or =
L 7 14 -3 1 2
Cx-1_Y-5 z-6 x-1 Yy-5 z-6
L, = = or = =
21 -7 35 3 -1 5
General pointon L is (=31 + 1, & + 2, 2) + 3) ()
General pointon L, is 3 + 1, —p + 5, 5p + 6) ...(i0)
If lines interest then for some A, y, (i) and (if) represent the same point.
i.e. BA+1=3u+1 = -A=np ...(iii)
A+2=-pn+5 = A+p=3 (V)
2L+3=50+6 = 2A-5p=3 (v)

From (iii) and (iv), we get A + p = 0 and A + p = 3, not possible
.. No value of A, p will make (iii), (iv) and (v) true.

Hence, lines do not intersect.

SECTION -D
Question numbers 24 to 29 carry 6 marks each.
1 1 1
24. IfA =1 0 2|, find A, Hence, solve the system of equations
3 1 1
x+y+z=6,x+2z=73x+y+z=12.
Or
Find the inverse of the following matrix using elementary operations.
1 2 -2
A=|-1 3 0
02 1
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1 1 1
Sol. Consider4 = |1 0 2
3 1 1
1 . .
Al = — Adj4 (i)
|4 |
1 1 1
A = |1 0 2[=1(-2)-1 (-5 +1(1)=-2+5+1=4=%0
3 1 1

Hence, A™! exists.

Matrix formed by cofactors of elements in |A4 |

A, =(0-2)=-2, A,=-(1-6)=5 A;=010-0=1
A, =-(1-1)=0, A,=(1-3)=-2, A,=-(1-3)=2
A =(2-0)=2, A,=-2-1)=-1, A, =(0-1)=-1
25 17 [-2 0 2
AdjA=1|0 22 |=[5-=2-1
2 -1-1 1 24
1 -2 0 2
- from (i), A7 = n 5-2 -1 ..(if)
1 2-1
Consider equations xX+y+z=6
x+0y+2z=7
X+y+z=12
Corresponding matrix equation is
11 1]x 6
102|y|l=17
311]z 12
i.e. AX=B
Its solution is X = A™'B
1—2 0 2][6
= X=—5-=2-1|7 [from (i)]
1 2 112
Xy -12+0+24 12] [3
= y|l==30-14-12 |==| 4 |=
z 6+14-12 | 48] |2

= x =3,y =1,z = 2 is solution.
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Or

1 22
Consider4 = |-1 3 0
0-2 1
Let A =14
1 2 -2] 100
= [—1 3 = (0 10}4
0 -2 1] 001
1 2 2] 100
= 0 5-2|=1(110/4 [by performing R, - R, + R|]
0 -2 1] 001
1 2 2] 100
= 0 1 0]=1(112}4 [by performing R, — R, + 2R,]
0 -2 1] 001
10 -2] -1 -2 -4
= 01 0)]=1]1 1 2]/4 [by performing R, - R, -2R, and R, > R, + 2R ]
00 1 2 25
10 0] 326
= 010[= |11 Z[A [by performing R, — R, + 2R,]
00 1] 225
326
= A1 = |11 2]
225

25. A tank with rectangular base and rectangular sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m®. If building of tank costs ¥ 70 per square metre for
the base and T 45 per square metre for the sides, what is the cost of least expensive tank?

Sol. Let dimension of tank be x m,y m and 2m
Volume of the tank V=x2y=8=x=4 ..(0)

Cost, C = 70xy + 2(x +y) X 2 X 45
=70 x 4 + 180<x+%> =280 + 180<x+%) [using ()] ...(i0)
€ _ gof1-2
dx x°
Forminimumcost% =0= 1—12 =0=>x=2@x=-2)
2 2
C - 150x 8 = dc} >0
dx’ XA o
cost C is minimum forx = 2
y=2 [from (7)]
4

From (if), least cost = 280 + 180 <2 + E) = 280 + 720 = T 1000.
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26. Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and
C(o,2).
Or

Find the area of the region lying above x-axis and included between the circle x*> + y*> = 8x
and inside of the parabola y* = 4x.

Sol. Given vertices A(2, 5), B(4, 7) and C(6, 2)

ar(ABC) = ar(LABM) + ar(MBCN) — ar(LACN) (D)
For ar(LABM): A(2,5), B(4,7)
Equation of AB: y-5= 471_2 (x-2)
AY
7 B(4,7)
1 a2 5)
5_ ‘ '
oy
34 :
24 11 Nce2
1 : :
X < |||O|L:|N!|:N > X
S-2-17 123 456
—2-
34
\
Yl
= y-5=x-2 = y=x+3
4 x? ‘(16 4
= == =—+12)-(-+6
- ar(LABM) = [*(c+3)dx 2+3x]2 (2 ) (2 )
= 20-8=12 (i)
For ar(MBCN) : B(4,7), C(6, 2)
Equationof BC: y-7 = E_Z(x—4)
5 5
= y=—§x+10+7 = y=—5x+17
6( 5 5x? °
= - —x+17)dx =|- =
ar(MBCN) L ( Jx )dx )
_ (_ 5x36 +102>_<_ 5x16 +68>
= (45 + 102) = (<20 + 68) = 57-48 = 9 (i)

For ar(LACN) : A(2, 5), C(6, 2)
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2-5

Equation of AC : y-5= = 2(x 2)
3 3 3
-5=-=@x-2 -5=-"x4+ =
= y=5=-20-2) = y-5=-2x+3
= y=—§x+é+5
4 2
3 13
= = x4+ —=
YT
6 3 13 3 13 T
= —Sx 4+ )de=|- =4+ —=
ar(LACN) J;( i 2>dx 3 + 5 L
_(—3><36 1_ ><3x4 13 )
L8

<_27 39) ( 3 13) _2l+39+§_13
2 2 2 2

-12+39-13 =14 ()
Substituting from (ii), (iii) and (iv) in (i), we get
ar(ABC) = 12 + 9-14 = 7 sq units.
Or
Circle isx® + y* — & = 0, i.e. (x —4)* + (y — 0)* = (4)* and parabola y* = 4x

Centre of the circle is (4, 0), radius is 4.

For point of intersection of the circle and parabola
=8 =x-dx=0=>x=0,4

-8x=0

Y
Area = J‘04x/@dx+f8,/16—(x—4)zdx

4 34
—x2

+ _1X 4

16— (x—4)* + 8sin

0

= [i(4)2 - 0] + [0 + 8sin'1] - [0 + 0]

(332 s E)

= =48 — <4n+£> sq units.
3 2 3
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217.

Sol.

Find the vector and Cartesian equations of the plane passing through the points (2, 2, -1),
3,4,2) and (7, 0, 6). Also, find the vector equation of a plane passing through (4, 3, 1) and
parallel to the plane obtained above.

Or

—

Find the vector equation of the plane that contains the line r = @+ f) A0+ 2}' )
and the point (-1, 3, —4). Also, find the length of the perpendicular drawn from the point
(2,1, 4) to the plane, thus obtained.

Cartesian equation of the plane passing through (2, 2, -1), (3, 4, 2) and (7, 0, 6) is

x=-2 y-2 z+1 x=-2 y-2 z+1
3-2 4-2 2+41|=0=| 1 2 3 1=0
7-2 0-2 6+1 5 -2 7
= x-2)20)-(y-2)(-8) +(z+ 1)(-12) =0
= 2k -40 + 8y -16-12z-12=0
= 206+ 8y-122-68 = 0=>5¢+ 2y-3z-17=0
Vector equation of the plane is ’- (5i+2-3k)-17=0 ..(0)

Vector equation of the plane parallel to plane (i) is
re(5i+2/-3k) + =0 ..(ii)
If plane (ii) passes through point (4, 3, 1), i.e. point with position vector (47 + 3] + k), then
(4i+3j+ k) (5i+2/-3k) + 1 =0

= 20+6-3+A1=0=>1=-23
.. Vector equation of plane is re (5i+2j-3k)-23=0
Or
Vector equation of the plane containing line ;= ((+))+0(i+2 —k)is
[7-G+p]-n=0 (i)
and G+2-k)-n=0 ..(ii)

Plane (i) contains the point (-1, 3, —4), i.e. point with position vector (- i + 3] — 4k)
[~i+3-4k-i-j]-n=0

= (-2 +2—4k)-n =0 ...(iif)

From (ii) and (iii), we get

no= (+2 - k) x (=20 +2] - 4k)

i] okl ) ) -
=11 2 —1|=i(-6)-](-6)+k(6) = —6i +6]+ 6k
2 2 -4
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28.

Sol.

29.

Sol.

Equation of plane is [; —@(+))] (-6l +6 +6k) =0 [from (i)]
ie. e (<60 + 6] +6k)— (<6 +6+0) = 0

= ’- (-1 +j+k) = 0is required equation of the plane.

Length of perpendicular drawn from point (2, 1,4), i.e. point with position vector (2i +] + 4k) is

(26 +] +4k) - (=1 +]+k) ‘—2+1+4‘ /3 uni
= |7 | = +3 units.
J1+1+1 V3

A manufacturer has three machine operators 4, B and C. The first operator A produces 1%
of defective items, whereas the other two operators B and C produces 5% and 7% defective
items respectively. A is on the job for 50% of the time, B on the job 30% of the time and C
on the job for 20% of the time. All the items are put into one stockpile and then one item is
chosen at random from this and is found to be defective. What is the probability that it was
produced by A?

=50 _1 - 30 _3 -2 _1
P) = 100 z’P(B) 100 10’P(C) 100 5
E :item chosen is defective

1 5 7
P(EA)= —,P(E/B)= —,PE/IC) = —

Using Bayes’ theorem, probability of defective item produced by A4,
P(A).P(EIA)

PUAJE) =
WE) = p). PEIA)+P(B). P(EIB)+ P(C). P(EIC)
1.1
_ 2 100
1 1 .3 5 1 7
7-7_‘_7'7_{_7.7
2 100 10 100 5 100
-5 _5
5+15+14 34

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two models
A and B of an article. The making of one item of model 4 requires 2 hours work by a skilled
man and 2 hours work by a semi-skilled man. One item of model B requires 1 hour by a skilled
man and 3 hours by a semi-skilled man. No man is expected to work more than 8 hours per
day. The manufacturer’s profit on an item of model A4 is ¥ 15 and on an item of model B is
¥ 10. How many of items of each model should be made per day in order to maximise daily
profit? Formulate the above LPP and solve it graphically and find the maximum profit.

Skilled men Semi-skilled-men Profit (in 3)
Model A 2 hr 2 hr 15
Model B 1hr 3hr 10

<5x8,ie.40hr | <10 X 8, i.c. 80 hr
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Let x items of model A and y items of model B are made. Then LPP is
To maximise profit Z = 15x + 10y
Subject to the constraints

x20,y20
2x+y < 40
2x + 3y < 80

Plotting the graph of inequations we notice we have shaded portion as feasiable solution.

Possible points for maximum Z are 4(20, 0), B(10, 20), C <0, &>

Y

3

Points Z =15x + 10y Values
A(20,0) 300+ 0 300
B(10, 20) 150 + 200 350 < Maximum
80 800 266.7
0, — 0+ —
c(0.5) .

Z is maximum for B(10, 20), i.e.x = 10,y = 20
Hence, 10 items of type A and 20 of type B must be made for a maximum profit of I 350.

SET-1I (Uncommon questions to Set-I)
SECTION - A
2. Iff(x) =x + 7and g(x) = x-7,x € R, then find %(fog)(x).
Sol. Givenf(x) =x+ 7andg(x) =x-7
(fog)x) = Ag)}r =fc-T)=x-T+7=x

Litogi) = L =1

Mathematics—12
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3. Find the value of x —y, if

1 3] [y 0_[5 6
2[0 x]+1 2‘[1 s]
. 1 3| [y O] _[5 6
Sol. Con31der2[0 x+1 2]—11 3
:>26+y0_56 24y 6 | |56
0 2¢| |1 2] |1 8 1 2x+2| |1 8
= 2+y=5%+2=8=y=3andx=3
x-y=3-3=0.
SECTION -B
2 0 1
6. IfA=[2 1 3| then find (42-54).
1 -1 0
2 0 1|2 0 1 2 0 1
Sol. A*-54 =12 1 3|2 1 3[-512 1 3
1 -1 Off1 -1 O 1 -1 0
4+0+1 0+0-1 2+0+0]| (10 0 5
= |4+2+3 0+1-3 2+3+0(-|10 5 15
2-2+0 0-1-0 1-3+0 5 5 0
5 -1 2] 10 0 5
=19 -2 5|-]10 5 15
0o -1 =2 5 5 0
5-10 -1-0 2-5 -5 -1 3
=19-10 -2-5 5-15(=|-1 -7 -10
0-5 -1+5 -2-0 S5 4 2
2 2
12. Find: tanxsec'x ;o
1-tan‘x
2 2
Sol. Consider tanx#dx Let tan’x = ¢
1 -tan’x = 3tan®wsec?dx = dt
_1r 1 _ 1 1, |1+t
_gfl_tzdt—szlogl_t +C

+C

1 ‘1+tan3x
og| ——4 4

1- tan’x
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SECTION - C

13. Solve for x : tan”!(2x) + tan~'(3x) = %

Sol. Consider tan™'(2x) + tan™!(3x) =% (0
af2x+3x\ _ =@ 2
= tan (1—6x2>_ 1 [6x” < 1]
5S¢0 _ T\ _
= o2 —tan<4)—1
= I-6’=5% = &+5%-1=0
-5+4/25+24
= X= ——————  —
12
_ =5+7 _ 1
= X = =>x=-1 or —
12 6

x= % satisfies equation (/) and x = —1 does not satisfy (7).

1. .
= = issolution.
3 u

18. Using properties of determinants, prove the following:

a+b+c -c -b
-c a+b+c -a =2(a+b)b+c)c+a)
-b -a a+b+c
a+b+c -c -b
Sol. Consider| -c¢ a+b+c -a
-b —a a+b+c
a+b -c-b -b
=| a+b b+c -a [by performing C, —» C,+ C,and C, - C, + C]
-b-a b+c a+b+c
1 -1 -b
=@+b)b+c) 1 1 — a|[by taking (a + b) and (b + ¢) common from C, and C, ]
-1 1 a+b+c
0 0 a+c
=(@+b)b+c) 1 1 -a [by performing R, — R + R,]
-1 1 a+b+c
=@+b)b+)0-0+(a+c)+1)] [by expanding along R, |

=2(a+b)b+c)(c+a)
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19. Ifx = cost + log tan <i>,y = sin ¢, then find the values of ay and —~ att= _.
2 dr? dx* 4
Sol. Givenx = cost + log(taIl%) and y=sint
dx . 2t 1 dy ..
= = _sint . — = = = cost
I sint + S secto o 5 = Cos (i)
tan—
2
2
=_sint + 1 = ﬂ=—sint
2sin L cos - ¢
2 2
2 2 2
IR WS WY S G 1 IR S}
sint sint sint dr |,_= 4 /2
. 4
We have % = % X % = cost X CS;ISltt =tant [from (7) and (i7)]
2
Now % = %(tan 1) = seczt.%
= seck. MM = gectrsint [from (7)]
cos“t
d*x _ 4T T s 1 _
yt:n = sec’-sin7 = (+V2) 75 = 2V2
SECTION -D

24. Show that the altitude of the right circular cone of maximum volume that can be inscribed

. . . 4r .
in a sphere of radius r is 3 Also, find the maximum volume of cone.

Sol.
In figure, AB = x,AC =y,OC =0OB =r,0A =y-r
In right-angled triangle OAB
OB? = AB> + 0A?
= P2=x+ 0% —r)2
=P =x>+y?-r+r=x>=2r-y?

Volume, V' = %Tcxzy = %n Qry-y)y = %n 2n?-y)

a _1
dy 3

For maximum V,

n (4ry - 3%
av _

dy

0

:>4ry—3y2=0:>3y2=47y:y=%

Mathematics—12
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25.

Sol.

v _ 1

W=§W(4r—6y)
2

:d—z =ln<4r—6><ﬂ><0
dy y:% 3 3

.. Volume is maximum fory = % i.e. altitude is equal to %

Substituting y = % in volume, V' = %n(Zry2 -y%), we get

2 3
Viax = %R[Zr . %— %
_ 1nl96r3—64r3] =32 s
3 27 81
2 3 5
IfA=|3 2 -4/, then find 4. Hence solve the following system of equations:
1 1 2
2x-3y+52=11,3x+2y-4z=-5,x+y-22=-3
OR
Obtain the inverse of the following matrix using elementary operations:
-1 1 2
A=|1 2 3
311
2 -3 5
Consider A=1(3 2 -4
1 1 =2
2 -3 5
|[A]l =3 2 —4|=20)+3-2)+51)=-1#0
1 1 =2

Hence A" exists.
Matrix formed by cofactors of each element in |A4 |

Ay =(-4+4)=0, Ap=(-6+4)=2, Az=0B-2)=1
Ay =—(6-5)=-1, Ap=(-4-5)=-9, Ap=—(2+3)=-5
Ay =(12-10)=2, Agp=—(-8-15)=23, Azp=(4+9)=13

o 2 1 [0 -1 2
Adj4 = |-1 -9 —5‘ =2 -9 23
2 23 13 1 -5 13
1 o -1 2 0 1 -2
A'= —adjd=-——2 9 23|=|-2 9 -23
|41 |1 5 13 [-1 5 -13
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Consider equations,

2x-3y+5 =11
3x+2p-4z = -5
X+y-2z=-3
Corresponding matrix equation is
2 -3 5[« 11
3 2 iyl =1|-5
1 1 -2||z B
ie. AX = B, Its solution is X = A~'B
[0 1 =2]11
= X=1|2 9 -23||-5
-1 5 -13]|-3
X 0-5+6 1
or y| =1-22-45+69| =2
z -11-25+39 3
= x = 1,y = 2 and z = 3 is solution.
Or
-1 1 2
ConsiderA=| 1 2 3
31 1
We have A =14
-1 1 2] 1 0 0
1 2 3=(0 1 04
3 1 1] 0 0 1
1 2 3] 0 1 0
= -1 1 2|={(1 0 0}4
31 1 0 0 1
(1 2 3] 0 1 0
= (0 3 5/=|1 1 0
0 -5 -8 0 -3 1]
1 2 3 0 1 0
= |0 1 2|=1|2 -1 1|4
0 -5 -8 0 -3 1
1 0 -1 -4 3 =2
= 0o 1 2|=(2 -1 1
0 0 2 110 -8
1 0 -1 -4 3 =2
= 0 1 2=(2 -1 14
0 0 1 5 -4

Mathematics—12
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[by performing R, <> R, ]

A [by performing R, - R, + R and R, -> R, - 3R|]

[by performing R, — 2R, + R,]

A [by performing R, - R, - 2R, and R, > R, + SR,

[by performing R, — % R.]




10 0 1 -1 1
= 0 1 0{=[8 7 54 [byperformingR, - R, +R,andR, > R,-2R,]
0 0 1 5 4 3
1 -1 1
Al=|8 7 -5
5 4 3

SET-III (Uncommon questions to Set-I and Set-II)

Sol.

Sol.

Sol.

Sol.

SECTION - A
If34-B = [i (1) and B = [; g], then find the matrix A.

sl St e-f 4 4
: wefirt 0
- - 2f -

Write the order and the degree of the following differential equation:

dy\'  dy\
e pts +x(—y> =0
dx? dx

2.\2 4
Givenx3<%> +x<ﬂ> =0

Highest order derivative is ;)2}, and equation is written as a polynomial of derivatives.

. order = 2, degree = 2

Iff(x) = x + 1, find %(foj) .

(foNx) =f(fx)=fx+ ) =x+1+1=x+2
%(fof)(x) - %(x +2)=1.

SECTION - B

Find: J sinx. log cosx dx

Letcosx =t

fsinxlog(cosx)dx = —flogt dr = —flogt + ldr = —sinx dx = dt

logt .t—f% . tdt]

—[tlogt—t] + C = —(cosx)log (cosx) + cosx + C
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6.

Sol.

13.

Sol.

Evaluate: fn (1 - x*)sinx cos’x dx

Or
x
Evaluate: le % dx
Consider f”(l — x?)sinx cos’x dx
-7
Let f(x)=(1-x?) sinx cos’x

f(=x)=[1-(=x?)].sin (=x). [cos (=x)]* = (1 —x?).(- sin x).cos’x
= —(1-x?) sinx cos’ = - f (x)
.. function is odd
[7(1= % sinx cos’ =0 [As L £(¥)dx = 0, if fis odd function]

Or

Consider f? mdx
1 x

>
We have |x|={_;c’ );:(;)

=fl)_7xdx+ Ozidxz—ﬁl'dx+fozl~dx

— [« +xB=-O0+1)+(2-0)=-1+2=1

SECTION - C

Using properties of determinants, prove the following:
a b c
a-b b-c c-a
b+c c+a a+b

=a’ + b + 3 - 3abe.

a b c a+b+c b c
ILHS=|a-b b-c¢c c-al|= 0 b-c c-a
b+c c+a a+b 2(@+b+c) c+a a+b

[by performing C; — C, + (C, + C,)]

1 b c

=(@+b+c))0 b-c c-a [by taking (a + b + ¢) common from C |
2 c+a a+b
1 b c

=(@+b+c)l0 b-c c—a [by performing R, — R, - 2R|]
0 c+a-2b a+b-2
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20.

Sol.

21.

Sol.

=(a+b+c)[lH{b-c)(a+b-2c)—(c—a)(c+a-2b)}] [by expanding along C]
=(a + b +c)(a®>+ b*>+ c*—ab -bc —ca)
=a’ + b® + ¢~ 3abc = RHS

Find: f cosx dx
(1 + sinx) (2 + sinx)

Consider f L —; Let sinx=t¢
(1 +sinx) (2 + sinx) —  cosxdr = dr
1

=|———dt

f(1+t)(2+t)
_f(2+t) (1+t)dt
(1+6)(2+1)
= f(m‘m)‘” log|1 +¢| —log|2 +¢t| +C

=log|1 + sinx| —log|2 + sinx| + C

d
Solve the differential equation: 9 y=x>+2
de  1+4+x*
Or

d
Solve the differential equation: (x + I)Ey =2¢7-1;y(0) =0

Consider equation % ] i‘);z cy=x2+2
- -2
Here P(x)=—",0(x)=x"+2
1+x?
f 2x 2 2\-1 1
Integrating factor = e 12 = g los(40) — glog(i+e)!

1+x?
Solution is (LE)y = [{(I.F.)Q(x)}dx

- 1+1x2 - f%-(x%z)dx
f(x +1)+1dx=H1+ 1 }dx
1+x2 1+x°
= | 1 5 *y = x + tan"x + Cis the required solution.
+X

Or
Consider equation (x + 1)% =27 -1
dy dx

2e¥ 1 x+1

=
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feﬂ_ _dx

- 2_er Jx+1 Let2 -
= —dy=dt

= f —dt = m
= —log|t| = log|x + 1| + log C
= —log|2-¢"| = log|C(x + 1)|
= log|2-¢'|™ = log|C(x + 1)|
N 2_1€y = Ce+ 1)
= 2-H)x+1HC=1 (7))
Given y(0) = 0,i.e.whenx =0,y =0
= 2-O0+NHC=1=C=1

From (i), (2-¢")(x + 1) = 1is the required solution.

26. Prove that the curves y> = 4x and x? = 4y divide the area of the square bounded by sides
x=0,x =4,y =4 andy = 0 into three equal parts.
Or
Using integration, find the area of the triangle whose vertices are (2, 3), (3, 5) and (4, 4).
Sol. Plotting the curves y* = 4x,x*> = 4y andx = 0, x = 4
y = 4,y = 0, we notice we have three regions A A,
and A4,

Now, 4, : Area bounded by the curve y? = 4x, the y-axis
and betweeny = 0,y = 4

4y? 1)
A= f( Ty [12

. — 2 _
A, Area bounded by the curves y*> = 4x and x*> = 4y

@ Es units
23

4 x2 4 3 x3 4

A, = 4 — = |dx=|-x2 - —
2 fo <ﬁ 4> 3 T 12,
= (ixS—%) %squmts

A, : Area bounded by the curve x> = 4y, the x-axis and betweenx = 0 andx = 4 is

_orr Xt 1 s 64 16

A3_ . dx_[lZXL - ?squmts

A = A,=4,
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Or
Plotting the points A(2, 3), B(3, 5) and C(4, 4), we notice we have to find ar(4ABC).

AY
51 B(3,5)
. A2, 3» c@.4)
3 i :
2+ P
1 P
L M
X < T T o b N —> X
82170123 45
—2-
_3-
Y
YV
ar(ABC) = ar(LABM) + ar(MBCN) — ar(LACN) (D)
For ar(LABM): A(2,3), B(3,5)
Equation of AB is y-3= g — ; (x-2)
= y=-3=2(x-2) = y=2«-1
3
ar(LABM) = J:(Zx—l)dx =l 2_ sl =9-3)-@4-2)
2
=06-2=4 ()
For ar(MBCN) : B(3,5), C(4, 4)
Equation of BC is y-5= j_g(x—3)
= y=-5=—-(x-3)=>y==x+38

ar(MBCN) = || (x + 8)dx

X 16 9
= |- = (=232 (-2 +24
s = (20 2)- (2 0)
=24+%_24=% (17))]
For ar(LACN); A(2,3), C(4,4)
Equation of AC is y-3= j_g(x—Z)
= y—3=%(x—2):>y=%+2
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2 4
ar(LACN) = f24<§+2>dx = X

16 4
(e 9)-(s+4)
12-5=7 ()
Substituting from (i), (iii), (iv) in (i), we get

2

ar(ABC) = 4 + % -7= % sq units

29. Two cards are drawn simultaneously (or successively without replacement) from a well
shuffled pack of 52 cards. Find the mean and variance of the number of kings.

Sol. X : number of kings,
then X can take values 0, 1, 2. Draws are without replacement.
Out of 52 cards 4 are kings and 48 other cards.
‘Cyx®C,  48x47 188

- P0) = = =
©) 52C2 52x51  221°
P(1) = ‘o, x*®e, _ 4xa8x2 _ 32
“c, 52 %51 221°
_eyx®ey . oax3 1
PO= 5 = ot =
c, 52x51 221
Table for probability distribution and calculation of mean and variance is
X |PX) | XPX) | X2PX) M - , _34 2
ean () = 2 X PM)=21=13
0 % 0 0 Variance (6%) = IX2P(X) - 2
L2 o2 | o2 _ 364
221 221 221 221 169
, o] 2| e _
91 91 71 = 0.1629 - 0.0237
34 | 36 = 0.1392.
Total 1 1 71
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