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SET 1

Time allowed : 3 hours

SECTION — A

1. If for any 2 x 2 square matrix A,
80
Afadj A) = [ ],

0 8
then write the value of |A|. [11
Solution : We have,
) 8 0
AfadjA) = 08
As, A(adjA)={A| ]
80 10
=8
o o]=%}o 3]
On comparing, we get
|A] =8. Ans,

2; Determine the value of ‘k” for which the

following function is continuous at x = 3.
(x+3)%-36

X
3 x+3
flx) =

k ,x=3

Solution : Given,

2—
(x+3) 36’ 23
x-3
fix) =
k s X=3

L]
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3.

Maximum marks : 100

Since f(x) is continuous at x = 3

Ili—n)\3f(x) ='f(3)
= hn13 fx) =k

2—
= ]iﬂl(;ri‘—=k
X3 x-3

2_ g2
> m &PV -6,
x+356 (x+3)-6

= lim x+3+6 =k
x—3

= 12=k
Thus, f{x) is continuous at x = 3; if k = 12. Ans,

2

Find : J' M dx. [1]
sinx cos x

Solution : We have,

J-smzx COS I 2J‘COS X — sm x
sinx cos x 2sinxcosx

= —ZJcothdx

= —log |sin2x} +C
Ans.,

Find the distance between the planes 2x~y+2z=5
and 5x—2.5y + 5z=20. (11
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Solution : Since, the direction ratios of the normal
to the given planes are proportional.

ie., —-—= ——==

Thus, the given planes are parallel.

Now, let P(xy, y1,z1) be any pointon 2x -y +2z~5=0
Then, . 2r1-y1+22;-5=0

or 5x1-2.5y; + 521 -125 =0 -.(i)

The length of the perpendicular from P(x3, y1, z1)
to 5x-2.5y+52-20=0,

_ |5% — 2.54; + 52z — 20|
WG + (257 + (57|

| 125-20 N
“Bronrn Fomerd
7.5 .
Therefore, the distance between the given planes
is 1 unit. Ans.
SECTION —B
5. I A is a skew-symmetric matrix of order 3, then
prove that det A = 0. [2]
Solution : Given, A is a skew-symmetric matrix
of order 3.
So, AT =-A
Now, |AT] = |-A]
|AT| = (-1)*|A|
[lkA|=K"|A]
where n is order of A]
Al =-[A] [ |AT|=[A]l

= [A]+]|A]=0
2]/A] =0or |A] =0.

ie., det A =0
6. Find the value of ¢ in Rolle’s theorem for the
function fix) = x* - 3x in[-3, 0] 121

Solution : We know that the polynomial function
flx) = x> - 3x is everywhere continuous and
differentiable. =

So, f(x) is continuous on [—/3,0].
Also, f(x) is differentiable on (-V3,0)
Now, fEV3) = (-3)*-3(~V3)

Hence Proved.
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= -3/3+3/3=0
and fi0) = (0)*-3(0)=0
f3) = f0)

Thus, all the three conditions of Rolle’s theorem
are satisfied.

Now, there must exist ¢ e (-v3,0) such that
f©)=0

Now, fix)=322-3
Then, f =0
= 3%-3=0
= 3c-1) =0
= c==1
¢ # 1as12(~3,0)
- c=-12(=J3,0)
‘Thus, required value of cis —1. Ans.

The volume of a cube is increasing at the rate of
9 ¢cm®/s, How fast is its surface area increasing
when the length of an edge is 10 cm ? [2]

Solution : Let, the side of the cube be 4 cm
then, volume of cube (V} = s
Differentiating V w.r.t.t, we get

N 342 da
dt dt
= 34 % =9cm3/s. [Given, % =9cm® /S]
da _ icm/s
= it - &2
and surface area of cube (S) = 64°
B 1%
dt dt
ds 3 36
i = 12!2)(;*2——7('111 /S
Whena=10
[ﬁ] =§—6— =3.6 cm?/s. Ans,
dt ly=10 10

Show that the function f(x) = > - 32* + 6x — 100
is increasing on R. [2]

Solution : We have,
fix)=x3-322 + 6x - 100
then, f'(x)=3x-6x+6
=3(x*-2x+1) +3
=3(x-12%+3>0forallxeR.
Hence, the function f(x) is increasing on R.
Hence Proved.
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9.

10.

11.

The x-coordinate of a point on the line joining
the points P(2, 2, 1) and Q (5, £, - 2) is 4. Find its
z-coordinate. [21

Solution : Given, the points P(2, 2, 1) and

Q(5,1,-2) of a line.

Then, equation of line PQ,
-2 y-2  z-1
5-2 7 1- 2 T -2-1
x-2 y-2 z-1

= 3 - -1°- -3 = A

- Coordinates of any point of line PQ} is
BGr+2,-2+2,-30+1)
Now, we have the x-coordinate as 4.

= 3+2=4
= =2
2

*=3

~. zcoordinateis — 3A + 1 i.e., - 1. Ans,

A die, whose faces are marked 1, 2, 3 in red and
4, 5, 6 in green, is tossed. Let A be the event
“number obtained is even” and B be the event
“number obtained is red”. Find if A and B are
independent events. [2]

Solution : Since, A be the event of number
obtained is even

then, A =12,4,6)
and B be the event of number obtained is red
then, B=1{1,2,3}
. AnB=12
1 3 1 1

So, P(A) ——=E; P(B) =672’ P(AnB):E
Now, P(ANB) = P(A) P(B)

1 1

5 %1

Hence, the events A and B are not ‘independent
events. Ans.

Two tailors, A and B earn ¥ 300 and ¥ 400 per
day respectively. A can stitch 6 shirts and 4
pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many
days should each of them work if it is desired to
produce at least 60 shirts and 32 pairs of trousers
at a minimum labour cost, formulate this as an
LPP. [2]

Solution : Let x and y be the number of days for
which the tailors A and B work respectively.

www.g)sepdf.com 3
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Total cost per day = ¥ (300x + 400y)
Let Z denote the total cost in rupees, then,

Z = 300x + 400y
Since in one day 6 shirts are stitched by tailor
A and 10 shirts are stitched by tailor B and it is
desired to produce atleast 60 shirts.
. 6x + 10y =60
It is given that 4 pairs of trousers are stitched by
each tailor A and B per day to produce atleast 32
pairs of trousers.
: 4x + 4y 232
Fmally, the no. of shirts and pair of trousers cannot
be negative.

xz20, y=20

Thus, mathematical formulation of the given LPP
is as follows :

Minimize Z = 300x + 400y

Subject to constraints :
6x + 10y = 60
dx+dy =32
xz20,y=20 Ans.
dx
Find:| ————-. [2]
m ‘[5—8::—::2
Solution : We have,
J- dx __J- dx
5-8x—22 5—8x—x% +(4)% - (4)
- | dx
21-[(4)? +8x + (x)?]
- | dx
(J‘)z—(x+4)2
|\/-+x+4|
= +C Ans,
l\/— x— 4|
SECTION —C
-1x-3 1x+3 @
If tan p—y +tan oy —4,thenﬁnd
the value of x. [4]
Solution : We have,
-1 x-3 1(x+3 =E
fan (x—4)+tan (x+4) 4
= tan11
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= tan"ll—tan"l(x+3]

x+4
x+3
afx-3 C 4
= tan 1(——-4-] = tan 1 x:+3
x- 1+1x
\ +4
-  tan? x-3 = tan~t x+4-x-3
x—4 \X+4+x+3
x-3 _ 1
= x—4 = 2x+7
= (x+7)(x-3)=x-4
= 22-6x+7x-21 = x—4
= 22 +x-21 = x—4
= 222 = 17
17
= x= * > Ans.

14, Using properties of determinants, prove that
a*+2a 2a+1 1

2a+1 a+2 1= (@-13 [4]
3 3 1
a®+24 2a+1 1
Solution:Let A = |24+1 g+2 1 =L.H.S
3 3 1
Applying, R1 > R; —Ry, R2 > R -R3
a@-2a a-1 0
A=|2s-1 a-2 1
3 a -1
a+1 1 0
=@-1% 2 10
3 31

[Taking (# - 1) common from R; and Ry]
» Now, expanding along Cs,
A=(@-1)%{a+1)1-1}
=(@-1*@-1)=@-1)

=R H.&5. Hence Proved.
_ OR
Find matrix A such that
2 -1 -1 -8
1 0]A = 1 -2
-3 4 9 22
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15.

Solution : We have,

2 -1 -1 -8
1 of A=|1 -2
-3 4 3 %2 9 22 3x2
s Aisoforder2 x 2
Let A @b
T e d
2 -1 - -1 -
2 b 1 -8
Then 1 0 c dl = 1 -2
-3 4 - 9 22
Za-c¢ 2b—d -1 -8
a b =11 -2
—~3a+4c —3b+4d| 9 22

By equality of matrices, on comparing, we get

2a-¢c=~-1
2b—-d=-8
a=1
b=-2
-3a+4c=9
-3b+4d =22
On solving the équations, we get
a=1, b=-2, c=3, d=4
Hence, A= [1 _2] ' Ans.
3 4
If 1% + " = ¥, then find %y. (4]
Solution : We have, ¥ + y* = #
= elogr¥ | ogy” = gb
= 0B x4 1IogY — gb

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

logx (.1 ), griogy (. 14 =
& (y JE+10gx dx)+gx (x y_dx+logy 0

= (y+logx ) +y"( +logy)

it s yrlogy =0
= Ey(xylogx+xy"“1)=—(y"logy+yxy)

dy __(ylogy+y-2~t), o
dx xY log x+x-y* !

= oyl logx

OR

2, 2
If e¥ (x + 1) = 1, then show that %-xg— = (%) .
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Solution : We have,

dx+1)=1
y_ L
= = x+1
1
=> loge¥ =1
S
[Taking log of both]
= y=-log{x+1) 1
On differentiating v w.r.t. x, we get ’
dy _ 1 .
dr - x4l (i)
Again, differentiating w.r.t. x, we get
dy 1
dx>  (x+1)2
2
N dy (.1
dx? (x+1)
dzy (dy ) L
= el b [using ()]
Hence Proved.
16. Find: | Lol I [4]
(4 +sin”08) (5 — 4 cos”0)
- Solution :
: cos 8
= dae
Letl '[(4 +sin? 8) (5 - 4 cos? 0)
_ J- cos 9 0
(4 + sin® 0)(5—4(-sin 9+1)]
_ J- — cos B : o
(4+5sin“6)(1+ 4sin”9)

Substituting sin © = y = cos 8 40 = dy

=.[ 21

arparap”
¢ 1 — A + B
@+y)A+4y?) @4y (1+457)
1=A1+4A+B@A+)
Putting y = 0, we get :
. 1=A+4B )
Putting y =1, we get
1=5A+5B o{id)
Solving (i) and (if), we get
-1 4
=15 and B’E

J' -1 4
15(4+y?) 15(1+4y2)
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. -1 dy 4 dy
= I=— +—
5] (@7 +y*) 15 J (@7 +2y?)
-1 1y 4 1
= —t tan" ' 2y +C
= I=ggxgn 54 E"3 y+
- 1= ;; tan™! (%B}%tan"l (25in8) +C
Ans.
= Xxtanx
Evaluate : P [4]
z xtanx
Solution : Let I= Iomdx- (i)
z  (m—x)tan (® - x)
Now, - IO sec (m— x) + tan (T — x)
z(m—x)tan x
= 1= —————dx
Iﬂ sec x+tan x ‘(u)
Adding (i) and (ii), we get
% xtanx’ n(n—x)tanxdx
“Jogecxr+tanx 0 sec x + tan x
] tan x
=n| ————dx
= 2 Iosecx+wnx-

T em tan x secx—tan x
= I== x dx
20 secx+tanx secx—tanx

. I__J-u(secxtanx tanzx)dx
sec x—tal'l. X

= I_2I0(secxtanx sec’ x + 1) dx

T tan W
- = [sec x -~ x+x]0
= I= g[(secrcutanﬂﬁn)

—(secO—tan 0+0]

- I= §[(~1+n:)—(1)]

n(n-2)
I=—2_ Ans.
OR
4
Evaluate: [ {|x-1]+|x—2[+|x-4[} dx

Solution:LetI= _[14{|x~1|+|x—2[+[x—4|}dx

= 1= [{x-1]dv+[[x-2[dx
SRERIL
= I= .|'14|x—1|dx+.|'12[x—2|dx+

[lx-2(de+ [/ x-4]ax
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= [= jl“(x-ndx-j:(x-z)dx
+j24(x-z)dx—j1"‘(x-4)dx
- t= 2= - 2e-27];

1 1
= 50-0-70-1

2
1 1
+=(4-0}-—=(0-9
5 (4-0)-50-9)
2 1 4 9
= I[= —+—+—-+=
2 2 2 2
z
I= > Ans.

18. Solve the differential equation
(tan'x-y) dx = (1 + 2D dy.
Solution : We have,
(tanx—y) dx = (1 + x2) dy
dy _ tan” lx—y

(4]

ie.,
dx 1+x2
dy 1 tan"lx
- 4 -
T dx (1+x2)}/ 1+

which is a linear differential equation of the form,

dy -
—=+Py =Q
h p dxl dQ tan~1x
re, P = an =
whe 1+x? 1+ x?
1
——dx
Now, LE =P _ 1+2* —ptanx

Then, required solution is :

-1
rly [ g st X, o

ye j 1+x*

Putting, tan"x = t
1
dx = dt
1+
= - ye = [urac
t d ]

= ye = tjedtwj.(a(t)-"e dt)dt+C
= ye = tel—e +C
= ye = (t-1et+C
= yela™” ¥ - tanlz-1)e™ ¥4 C

[ #=tanx]
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19,

y = tan"lx— 1+ Cetan

which is the required solution. Ans.
Show that the points A, B, C with position vectors

2i-j+k, i-3j-5k and 37—4j-4k

_respectively, are the vertices of a right-angled

triangle. Hence, find the area of the triangle, [4]

Solution : Given, the position vectors of the
A Fal A A A A

points A, Band C are 2i - j+k, i-3j-5k

A A A
and 3i —4j - 4k, respectively.

- A A A
Then, OA =2i-j+k,
iyl A A A
OB =i-3j-5k
. - A A A
and OC = 3i-4j-4k
- — -
Now, AB = OB-0A
A A A A A A
=(i-3j-5k)~Q2i-j+k)
A A A
= -i-2j-6k
— — -
BC = 0OC-0B
A A A A A A
=(3i-4j~4k)-(i-3j~-5k)
A A A
= 2i-j+k
- - -
and ~CA =Q0A-0C

=Qi-j+0)-(37-4]-4k)
= —lf\+3?+5£
5
| AB]? = (-1%+(-2)2+(-6)*=1+4+36=41
-
[BCI? = @2+ (-1)2+ (1) =4+1+1=6
5
and |CAP = 1)?+(3? +(5*=1+9+25=35
- - -
|AB[? = [BC[* +|CA[?

Hence, A, B, C are the vertices of a right angled
triangle.

Now, area of AABC = %|B

x CA
A A A
i j k

- -
BCxCA=(2 -1 1
-1 3 5

A Fal Fal
= —8i-11j +5k
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21. There are 4 cards numbered 1, 3, 5 and 7, one

— -
|BCxCA| = \/(_ 8)% + (- 11)% +(5) number on one card. Two cards are drawn at
random without replacement. Let X denote the
_ _ sum of the numbers on the two drawn cards.
=464+121+25 = 210 Find the mean and variance of X. [l
Hence, Area of AABC = v210 square units.Ans. Solution : Given, X denote the sum of the numbers
' 2 on the two drawn cards.
20. Find the value of A, if four points with position Then, X can take values 4, 6, 8, 10, 12
A A A A A A A A A andsample space (5)=1{(1,3),(1,5),(1,7),(3,1),(3,5),
vectors3i +67+9k, i +2j+3k, 2i +35+k (3,7),(5,1),5,3),6,7),7,1),73), 7,5}
and 4’1‘. + 6’]‘. + 7&]’; are coplanar. 4] Egiotvl'\lre: probability distribution of X is as given
Solution : Let, the four points be A, B, Cand D - X 4 6 8 10 12
'.th ition vectors 37 461 +95 427+ 38 2 2 4 2 2
with position vectors 3; +67+9k, i +27 + 3k, = = = el el
poste AR AR PN |12 |12 |12 |12 |12
2i+3j+k and 4i +6j + Ak, respectively. ,
- A A A Computation of Mean and Variance :
Then, OA=3i+6j+9%
P(X =x;) 2
— A A A . s s
OB = 7+2j+3k ) =p P P
- A A A
OC =2i+3j+k 4 2 8 32
- A A A 12 12 12
and OD =4i+6j+Ak
- - - 6 3- 12 2
Then, AB = OB-0A 12 12 12
ALLALA A A A _ 4
=(i+2j+3k)-(3i+6j+9k) 8 = 32 256
A A A 12 12 12
=-2i-4j-6k
> 5 o w| 2 20 200
AC =0C-0A 12 12 12
A A LA A N A B
= (21 +3] +k) — (31 +6] + 9k) Bl 2 24 288
A A A » 12
=-i-3j-8k 12 12
-2 = - 96 848
and AD = OD- QA Epl-xl-= — EPinz = —
A A A A A A - 12 12
=(4i+6j+Ak)}-(3i+6j +9k) 9
A A We have, Ipxi= =
=i+(A-9k B 12
Since, the points are coplanar, then Mean, X = Zpix;=8
- o5 -9 Now, Var (X) = EPixiz - (EP:'JC:')Z
[AB, AC, AD] = ¢
_ 88 (8)
-2 -4 -6 12
ie. -1 -3 -8| =0 _ §£§m64
1 0 A-9 12
= -2(BA+27) +4(-A+9+8)-6(3)=0 _8_ 20
= 6L—-b4~-4A+68-18 =0 1z 3 20
Hence, Mean = 8 and Variance = — Ans.
= 20-4=0 3
2 =4 22. Of the students in a school, it is known that
= - 30% have 100% attendance and 70% students
A =2 Anps are irregular. Previous year results report that
www.cbhsepdf.com { 7 NO Login No OTP No advertisement
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70% of all students who have 100% attendance Subject to the constraints :
attain A grade and 10% irregular students attain 2y = 100 2y —y <0
A grade in their annual examination. At the end ey : y
of the year, one student is chosen at random from 2x+y <200 xny=0
the school and he was found to have an A grade. Converting the inequations into equations we
What is the probability that the student has obtain the lines
100% attendance ? Is regularity required only in x +2y =100,
school ? Justify your answer. [4] 2x-y=0
Solution : Consider the following events : 2x +y =200.
A : the student has grade A. Then, x+2y = 100
E; : the student has 100% attendance. x| 0 l100
E;: the student is irregular.
Then, probability of the students having 100% y |50 0]
attendance: oy —y =0
P(E;) = 30% =03 —y=

Similarly, P(Ey) = 70% = 0.7 x (10 [20
Now, by previous year report, the probability
of the students having grade A who have 100% y |20 |40
attendance :

P(A/Ey) = 70% = 0.7 and 2x+y =200
and the probability of the students having grade x| 0 |100
A who are irregular :

P(A/Ep) = 10% = 0.1 y |200] 0

Then, the probability of the student having 100% Plotting these points on the graph, we get the

attendance who already has attain A grade shaded feasible region i.e., ADFEA.
= P(E1/A) T o ﬁ
By Bayes’ theorem, it
P(A /E}) P(E;)
P(E1/A) = BA7E) P P(A/E,)P
1) P(E1) + P(A/Ey) P(Ep) e

_ 0.7 % 0.3 5

© 07x03+0.1x0.7

_a

T 2147

2.3

28 4

= 45%
No, regularity is required in school as well as in
life,
It helps to be disciplined in every aspect of life.
Or, when you work regularly, inspiration strikes
regularly. Ans.

23. Maximise Z=x + 2y
subject to the constraints :
x+ 2y =100 x-y=0
2x+y < 200 xy=0
Solve the above LPP graphicaily. [4]
Solution : Given,
Maximise Z = x + 2y
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24.

Corner points Valueof Z=x + 2y
A (0, 50) (0) + 2(50) = 100
D (20, 40) 20 + 2(40) = 100
F (50, 100) 50 + 2(100) = 250
E (0, 200) 0 + 2(200) = 400

Clearly, the maximum value of Z is 400 at {0, 200).

Ans.
SECTION —D
Determine the product:
-4 4 4| |1 -1 1
7 1 3||1 22 -2 and use it to solve

5-3-1] |2 1 3
the system of equations x—-y+z=4,x-2y-22=9,

2x+y+3z=1 [6]
Solution : }
-4 4 4
Let A=|-7 1 3
| 5 -3 -1
1 -1 1
and B=|1 -2 -2
2 1 3

(-4 4 4][1 -1 1

Then, AB= -7 1 3|[1 -2 -2
| 5-3-1][2 1 3

[-4+4+8 4-B+4 —-4-8+12
=|-7+1+6 7-2+3 -7-249
| 5-3-2 -5+6-1 5+6-3
'8 00
= AB=|0 8 O|=8I
|0 0 8
= AB=8I
= ABB!=g8[B™
1 4 .
= =—-A =B el
3 (i)
Now, consider the given system of equations :
x-y+z=4
x=-2y-2z=9
2x+y+3z=1

* which can be expressed as BX = C,

1-1 1
where, B=|1-2-2
2 1 3
www.chsepdf.com 9
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x 4
X=|Y|andC=| 9
z 1
X=B1C
= 3AC [using ()]
1"—4 4 4)[4
ng -7 1 3|9
| 5 -3 -1j| 1
. [—16+36+4
= E -28+9 +3
| 20-27 -1
1 24 3
= 3|16 [=| 2
-8] [
x [ 3
X=|y|=| -2
z | -1
x=3, y=-2, z=-1 Ans.
. 4 4| .

. Consider f : R—{— 5}—)12—{;} given by
4x+3 o pss e .
)= 3r7d" Show that f is bijective. Find the
inverse of fand hence find £ 1(0) and x such that
=2 [61

Solution : For one-one :
4
Let x, R—q—-
tryer{ 4]
and fx) = fy)
4x+3 _ 4y+3
3x+4 3y+4
= (Ax+3)(3y+4) =(3x+4) 4y +3)
= 12xy+16x +9y +12 = 12xy + 9x + 16y + 12
= 16x+9y-9x-16y =0
= 7x-7y =0
= 7x-y) =0
= x-y=0
pnace ] xX=y

Hence, f is one-one function.

For onto:
4
Let yeR—{E},then

fix) =y
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4x +3
= 3x+4d Y
= 4x+3 =3xy +4y
= 4-3y)x =4y-3
4y-3 .
= 2-3y (i)
Asye R~{é} x_4y_36R
4 -3y
4y -3 4
Also -3y * -3
g -3 _ 4
Since if, 1-3y =3
= 12y~9 =-16+12y
= = 16 which is not possible.
4y-3 - 4
Thus, x—4 3y eR- { 3}suchthat
' 4y -3
4(:—3’;J+3
= 0=~ —
3[ L )+4
4 -3y
_ley-12+12-9y
T 12y -9+16-12y
7
S 7
= f& =y

Hence, every element YeR -{_g} has its pre
imagex €R - {_%}
‘Hence, fis onto.

= f is one-one and onio, so f is invertible.

Now, fixy=y
> ﬂ@=x
N ey =, ;y [from eq. (i)]

) 4x0-3
0= 330

_-3
T4

**Anwer is not given due to the change in present syllabus
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26.

10

Also given, =2
4x—3
= =
4—-3x
= 4x-3 =8-6x
= 10x =11
_n An
':> X 10 8.
OR

Let A=Q x Q and let * be a binary operation on
A defined by (a, b) = (c, d) = (ac, b + ad) for (a, b),
(c, &) €A. Determine, whether * is commutative
and associative. Then, with respect to * on
A"l-ﬁ-

(i) Find the identity element in A
(ii) Find the invertible elements of A.

Show that the surface area of a closed cuboid
with square base and given volume is minimum,
when it is a cube. [6]

Solution : Let the length and breadth of the cuboid
of square base be x and height be y.

Then, volume of the cuboid (V} = x%y

=Y
)
Now, surface area of cuboid,

S = 2(x* + yx + yx)

=

= S = 2(x* +2xy)

= S = 2(:: +2x(xz))[usmg(1)]
s 2V

= S= Z(x +—x—)

Now, differentiating S w.r.t. x, we get

ds 2V
- = 2(2 -«—2)

x
For maxima and minima, we have
d_S
dx

1

>

=o>DX=

sz 3

Again differenhahng w.r.t. x, we get
dZS
411 +

2V
w2

g
z
N

No—’
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2 x-8 y-4
= [d—f] = 4(1+%)=12>0 = 4 - _3
dx” 1y =%v -3x+24=-4y+16
Thus, S is minimum when x = 3V . ~3x+4y+8=0 ...(ii)
Putting x = 3y in (i), we get 3x—8
VA = . Y= 4
y = —2 = —2 =X
x x ) Clearly, Area of AABC = Area of trapezium ABDE
= y=x + Area of trapezium BDFC - Area of trapezium
Hence, it is a cube since the length, breadth and ACFE
height of a cube are equal. Hence Proved. Hence, area of AABC
27. Usingthe method of integration, find theareaof ~  _ G(Sx—ISJ‘& P2 0o B(Sx—S)dx
the triangle ABC, coordinates of whose vertices -[4 2 -[5( ) J 4\ 4
are A (4,1), B (6, 6} and C (8, 4). 6] 52 T 2P a2 TP
x x x
Solution : We have, A(4, 1), B (6, 6) and C(8, 4) as = [T - 9x] +[12x —7] - [T —2x]
the vertices of a triangle ABC. 4 6 4
Y _ (56 ] (5(4)2 ) [ (8)2)
= | 221 _9(6) |- | 2o -9(4) |+| 12(8) -
A ( 96 |~ 29w |+ 1285
7+ 2 2 2
©) ) (3(8) ) [3(4) ]
i = 12(6) - — || ——-2(8) || ——-2(4
¢ (() o | T2 | -2
5+ )
. = (45— 54) - (20 -36) + (96 — 32) — (72~ 18)
. : ~(24-16) + (6—-8)
E =-9+16+64-54—8-2
2T : =7 sq. units. Ans,
1+ OR
" 1 1 1 4 H 1 PR
0|l 1 2 3 4 5 6 7 8 >X Find the area enclosed between the parabola
v 4y = 3»” and the straight line 3x - 2y + 12 = 0.
Then, equation of AB is Solution : Given, the equation 4y = 3x? and
3Ix-2y+12=0.
x—-4 _ y-1 ) 2
= = ) 3x
6-4 6-1 ie., y= 7 (i)
x—4 y-1
= = £— 3x
2 . and y= —+6 ...(ﬁ)
= 5x-20 =2y~-2 2
= 5x—2y-18 =0 Solving these equations, we get
5x—18 4y =32
= y= "3 (i) 7
Equation of BC is, *13
x-6 _ y-1 /1
8~6 ~ 6-1 i
x-6 _Yy-6 :
= 2 T 2 :
= 2 +12=2y-12 :
> -2r-2y+24=0 i
= x+y-12=0 E
=> y=12-x (i) X" 4 X
and equation of CA is
x-8 y-4
4-8  1-4 Y

www.cbsepdf.com 11 NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2019 Maths Paper

—_— = +6
4 2

= 32-6x-24=0

= 2-2x-8=0

= ¥ -4x+2x-8=0

=> x@x-4H+2(x-4=0

= x+2)(x-4)=0

= x=-2,4

andatx=4, y=12
The points of intersection are (4, 12) and (-2, 3).

». Required area = _[4 (%4—6)&:— 432 = dx

i, -2 4
4
[3x2 ]4 [,
=|—+6bx| -
4 _2 4
(644 8)
= (12+24-3+12)-—,
=48-3-18
= 27 sq. units. Ans,

. Find the particular solution of the differe_ntial

equation (x — y)— =(x +2y), given that y = 0
whenx=1. (6]
Solution : We have, .
—-y)-—ZL=(x+2
(- (x+2y)
dy x+2y .
= <L = -(
e 0
Putting y=vx
and .d_yzv‘l‘x@‘
dx
- v+x@=x+2w
dx x - UX
dv 142
= V+HX— =
dx 1-p
- Jcd_v__1+20
dx 1-p
. xiz_)__1+2"0—v+t72
dx_ 1-v
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29,

12

idv _ j"'_{
1+v+v x

On integrating both sides, we get

1-v dx
el
l+v+v x
L iy, g
29 1+p+0 x
- EJ- 1 ; _l 1+202d'0= e
2914040 2714+0+0 x
v —1_[ 1420 i
( ) (Jg)z 27 1+0+2° x
Ei [204_1) —lo |1+v+v |
T2 N d
1og|x|+C
ﬁﬁtm_l(zyi)~llog|x2+xy+y2|=c
J3x 2 ..
...(if)
Now, given y =0, whenx =1
So, ,
_1(2(0+1) 1 .
V3 tan 1(——)——10 140+0|=C
Nz 2 gl |
~1( 1 NEY:
- C: Jgtan 1[——):’—
J3 6
Putting the value of C in (ii), we get
12y +x J_n
J3tan 1( U ) Zlog|x* +xy +
NP gl xy yl
which is the required soluhon. Ans.

Find the coordinates of the point where the
line through the points (3,-4,-5) and (2,-3, 1),
crosses the plane determined by the points

(1,2,3),4,2,~-3)and (0,4,3). [6]

Solution : Equation of the plane determined by
the points (1, 2, 3), (4,2,-3) and (0, 4, 3) is

x-1 y-2 z-3]
4-1 2-2 -3-3|=0

0-1 4-2 3-3

x-1 y-2 z-3]
3 0 -6 |=0

-1 2 0 |
(@-1)(0+12)—(y—2) 0-6)+ (z-3) (6-0) =0
= 12x-12+6y—12+6z—18=0
= 2%+ 6y +62-42=0
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= 2x+y+z-7=0
= 2xx+y+z="7..0)
Now, equation of line through (3, - 4, - 5) and
(2,-3,1)is

x-3 y+4 z+5

2-3 7 3+4 145

, x-3 y+4 z+5
ie., 1 51 T % =2
.. Coordinates of any point on line is :
P(-A+3A-4,6\L-5)
Now, the point P crosses the plane,
. It satisfies the equation (i) of plane.
2(~A+3)+(A-4)+(6A-5) =7

= -2A+6+A~-4+6A-5=7
= 5Lb-3=7
= 51 =10
., A=2
Hence, the point of intersection is (1,-2,7). Ans.

OR

A variable plane which remains at a constant
distance 3p from the origin cuts the coordinate
axes at A, B, C. Show that the locus of the centroid

of triangle ABC is

I S 8
2T
Solution : Let the coordinates of A, B, C are

(@,0,0), (0,b,0) and (0,0, c)

Z

B(0,5,0)

www.cbsepdf.com 13
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. The equation of plane is :

¥,z (D)

origin.

Then, 3p =

= i+i+l L (i)
ZTE T T o

Let the centroid of AABC be (x, y, z)

_(a+0+0 0+b+0 0+D+c)
B 3 " 3 ' 3

=(z b z)
3’3’3
= a=3x, b=3y, c=3z

Putting the value of 4, b and ¢ in (ii), we get

1 + 1 + 1 -
Gx)*  (By? (B2 9

1,1, 1 _ 1

—+—+ =
922 9y* 97 9p?
1, 1,12
2 P2 2 P2
Hence, the required locus of the centroid is :
1 1 1 1
T ? 2 _2“
Hence Proved.
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Mathematics 2017 (Outside Delhi) SET I1
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the ¢ -1 __A B
remaining questions have been asked in previous (4+ t2) 1+ tz) 4+ 1442

set.

SECTION — B

12. The length x, of a rectangle is decreasing at
the rate of 5 cm/minute and the width y, is
increasing at the rate of 4 cm/minute. en
x =8 cm and y = 6 cm, find the rate of change

of the area of the rectangle. {21
Solution : We have,
dx . .
i 5 cm/min (i)
dy . y
and —— = 4 cm/min (i)
dt
Now, area of the rectangle, A = xy
A _ dy  dx
- AR
dA
’n =x@)+y(-5)
[using (i) and (ii)]
LR
a " FTY

When x =8 cm and y = 6 cm,

[d_A] = 4(8) - 5(6)
di Jatx= B,y=6

= 32-30 =2 an?/min

Hence, the rate of change of the area of the

rectangle is2 cm?/min. Ans.
SECTION —C
20. Find: | n0dd [4]
(4 + cos” 6) (2 —sin” 0)
sin 0 :
Solution : LetI= j 8

(4 + cos? ) (2 —sin? 6)

sin ©

= )
J (4 + cos® 0)[(2 - (1 — cos? 0)]

_J- sin 0 de
4+ cos? 01+ cos? 6) ]

Putting cos@=¢

= —-sin6d0 =4t
—dt

I=‘[(4+t2)(1+t2)

www.chsepdf.com
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14

-1=A(1+A+B@+£)
Putting =0, we get

-1=A+4B
Putting ¢ =1, we get

-1=2A+5B
Solving (i) and (ii), we get

Q)

..(ii)

1 -1
A=— dB=—
3 3

1 1 1 1
1=— dt - = dt
3'[4+t2 3"-1+t2
= I=1xltan"1(£)—lxtan"1t+c
3 2 2 3
-1 '_1(t) 1 -1
= —tan —|—=xtan "t+C
= I=5 2)°3
1 _1(c059) 1 1
I=1 osuy_1
= 6tan 5 3><tan {cos@)+C

Ans.
Solve the following linear programming problem
graphically :
Maximise Z = 34x + 45y
under the following constraints
x+y <300
2x + 3y <70
xz0y=0
Solution : We have,
Maximise Z = 34x + 45y
Subject to the constraints :
x+y <300
2x+3y<70
x=20,y=20

[4]

Converting the given inequalities into equations,
we obtain the following equations :
x+y =300
2x+3y =70

Then, x+y =300

x | 0 [300
y |300] o

and 2x +3y = 70

X 0 35
70/31 0
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Plotting these points on the graph, we get the 1 x-2 4
shaded feasible region i.e., OCDO. 1 0 -3|=0
Corner point Value of Z = 34x + 45y 3 38 2
00,0 34(0) +45(0) =0 = 1(0+9)-(x-2)(2+9)+4(3-0=0
C (35, 0) 34(35) +45(0) = 1190 = 9-7x+14+12=0
D (0, 70/3) 34(0) + 45 (70/3) = 1050 = 7x =35
Clearly, the maximum value of Z is 1190 at x=5 Ans.
(35, 0). Ans. 23, Find the general solution of the differential
. Find the value of x such that the points A (3, 2, 1), equation :
B (4, x, 5), C(4, 2, - 2) and D (6, 5, - 1) are ydx-(x+2P) dy=0 [4]
coplanar. [4l Solution : We have,
Solution : Given, the points A(3, 2, 1), B (4, x, 5), ydx - (x + 2y)dy =0
C@4,2,- 2)andD(6 5,-1).
. = ydx = (x + 2pP)dy
: B = 4 2
A 1+x]+5 (3:+ ]+k) x+2y2
=z+(x 2)]+4k = E?
and 1:C=4t+x] 2k (31+2 +k) ' ' ¢
] = E + [.—_]'J xr = Zy
= 1 - 3k dy y
A_>D =674+ 5j T (3’;3 + 2’} + ,’;) whichisalinear:ifferentialequationoftheform,
A A X
= 37+37-2k FrARLil
Since, the points are coplanar, then _1
N where P=—
[AB AC, AD] =0 y
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-1
Now, LF. = eI P =eI v _eegV 1
So, the required solution is y
1 1
x-— = [2y-~dy+C
y y y
= 2y + C is the required solution.
¥

Ans.

SECTION —D

28. AB is the diameter of a circle and C is any point
on the circle. Show that the area of triangle ABC
is maximum, when it is an isosceles friangle.[6]

Solution : Let r be the radius of the circle then,

AB = 2r (ABisdiameter)
C
A ST "NB

@)
Let, BC = x units
We kiow that angle subtended by diameter in a
circle is right angle

ZC = 90°

Then, AC = ,/(AB)? - (BC)?

AC = J@r? - (0 = Jar* -2 _G)
Now, area of AABC

A = 3(A0(BO)

A= %\f4r2 7:(2 (x)

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

dA _ L[ [ao g, 1
= L R DY VP S . —
dx 2{ 24r? - x?
%(4r2—x2)}
2
dA 1| [ 2 2 X
= 20 = =N - X - ———
dx 2{ 4r2—x2}
1 4T —x% —x?
-2 42 — o2
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Download all Previous Year and Sample papers from www.cbsepdf.com

‘dA 1 4r? — 222
= ke S
dx 2| J4r? - x?

The critical numbers of x are given by I 0

1| 472 - 242
= YT =0
2 /4r2—x2

= art-2¢2 =0 .
= 497 = 2¢2
x= 2r

dA 1|42 -242

Now, Oty P S

dx 2 ,/4r2—x2

Again, differentiating w.r.t. x, we get
2
PA_ L gy 1
dx 2 ar? — 2

+ (4r2 2% (—71)(47'2 - x%)~3/2 4 (4r? — 22 )}

dx
2 _ 2 5.2
N d<A - _1_{ 4x x(4r° — 2x )}
ax? 2 ‘

+.
Jir-2 G- 2p"

| (dz_A) 1] -4(+v21)
= \ax? oy 2 yar? -2r%

J2r (47‘2 - 4r2)}
Pl A

(472 - 2¢2)3/2

—2~/§r_
T

Thus, A is maximum whenx= 2 r.
Putting ¥ = /2 r in (i),

AC = Jay? —(J21)°

2<0

AC =27
BC = AC=+2r
Hence, A is maximum when the triangle is
isosceles. Hence Proved.
2 -3 5
29. fA=|3 2 —4/|, find Al Hence using
1 1 -2
A solve the system of equations 2x -3y + 5z =11,
3x+2y-4z=-5x+y~2z=-3. [6]
Solution : We have,
2 -3 5
A=|3 2 -4
1 1 -2
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2 -3 5
Al =3 2 -4
1 1-2

2(-4+4)+3(-6+4)+5(3-2)
=2(0)+3(=2) +5(1)
=-1#0.

Hence, A is invertible and A~ exists.

Let Ajbe the co-factors of elementsa;in A = [a;].

Then,

Ay = (-1 i :§!= )
App = (—T)1+2 ?1’ :i -
A = (1172 ? i’ =1,
Ay = (—'1)“‘1 _? _z\ =-1
Ap = (1?2 i __;’ =-9,
Ags = (~12*3 :i ‘ﬂ —_5
O s j= :
A = 17*?| _Z‘ 23
Ags = (—13+3 z ‘2' ~13

Mathematics 2017 (Qutside Delhi)

Download all Previous Year and Sample papers from www.cbsepdf.com

0 2 1F Jo -1 2]
adfA=|-1 -9 -5[=|2 -9 23
2 23 13| [1 -5 13]
(0 -1 2]
P 1
A —Tl,ad]A=—_—1 2 -——9 23
| (1 -5 13]
01 -2
=|-2 9 =23
-1 5 -13
Now, the given system of equations is expressible as
2 -3 5[« 11 ]
3 2 -4|ly|=|-5
1 1-2||:= -3 |
or AX=B
2 -3 5 x| 11
where, A=[3 2 -4|,X=| ¥ |andB=| =3
1 1 -2 z | -3
Now, AX =B
= AIAX = A7'B
X =A"B
T 01 -2 1
= X=|-29 -23|] -5
-1 5 -13|{ -3
[ x 1
- X: y = 2
_Z 3
x=1,y=2 2=3. Ans.
o0

Time allowed : 3 hours

Note : Except for the following questions, all
the remaining questions have been asked in

previous sets.

SECTION —B

12. The volume of a sphere is increasingat the rate of
8 cm®/s. Find the rate at which its surface area
is increasing when the radius of the sphere is
12 em. (2]

www.chsepdf.com 17

= Ager® E

Maximum marks : 100
Solution : We have,

Volume of sphere (V)= §m3

where, 7 is the radius of sphere.
Now, differentiating V w.r.t. , we get

A éﬂ:Brzﬂ

Z1 - =8 3
G = 3T g Tem/s

Il

i 8 cm®/s
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dr 2 4 .
= dt = ) cm /S ...-(1)
and surface area of sphere (S) = 4nr?,

Then, differentiating S w.r.t. {, we get

dsS dr

= _4 =

i =Ty

ds s
= 2 - gy using (i

= = [using (3]

as 16
= E; = - cam / S

Whenr =12 cm,

[5] -3t
dt J,—1p 12 3

Hence, the surface area is increasing at the rate of

2 /s when radius of sphere is 12 cm.  Ams.
SECTION —C

Solve the following linear programming problem
graphically : 4]
Maximise Z = 7x + 10y
subject to the constraints
4x + 6y < 240
6x + 3y < 240
x=10
x=0y=0
Solution : We have,
Maximise Z = 7x + 10y
Subiject to the consiraints : A
4x + 6y = 240
6x + 3y < 240
x=10
xz0y=0

20.

Converting the given inequalities into equations,

we obtain the following equations :
dx + by = 240
6x + 3y = 240
x=10

Then, 4x + 6y = 240

x| 0} 60

y (40| 0

6x + 3y = 240
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21. Find: I

18

x 0

y |80 ] 0

and x = 10 is a line parallel to Y-axis.

T
AP

TS
T

LS
Fat
X

toy I

ol
/

2
to)

T T
I I S
T

N

T
I
T

7

D oo

1
|

1T
11
1T

Plotting these points on the graph, we get the

shaded feasible region i.e.,, DEFGD.

Value of Z=7x + 10y
7(40) + 10(0) = 280

7(30) + 10(20) = 410

F (10, 200/6) 7(10) + 10(200/6) = 403.33

G (10,0) 7(10) +10(0) = 70

Clearly the maximumn value of Z is 410 at (30, 20).

Ans,

Corner points
D{40, 0)
E (30, 20)

dx
~12 (e +2)
J—
€* -1% (€% +2)
Putting, ¢*=t and edx=dt

j dt

L=V 2 ¢+2)
1 _A, B

t-12(+2) t-1 (-1)7?

14]

Solution:Let 1=

C
t+2

1=A(¢t-1)(¢+2)+B{E+2)+Ct-1)?
Pufting t = 1, we get

1=38 = B=1/3
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Putting t = -2, we get
1=9C = C=1/9
Putting ¢ = 0, we get
1=-2A+2B+C

2 1
= —2A+—+~
= 1 379
= A=-1/9
-1 1
e
9 "(t-1)
b
'[(t-l) 9I(t+2)
1
I= —1 t- 1— log|t+2]|+C
= og|é-1] - tologlt+2]
1= 1 e+2 1 C Ans.
Bl -1 3@ -y

- A A A - /} A‘ A
Ifa=2i-j-2kand b =7i+2j-3k, then
_)

- - -
express b in the form of b = by +b,, where
- - -
by is parallel to 4 and b, is perpendicular to

=

a. ‘ [4]
Solution : We have,

= A A A - AN A

a=2j-j-2kandb =7i+2j-3k,
b -

Since, by is parallel to &

- -
by = Aa
- A A A
b = 20i-Aj~2Ak
- - -

SO, bz = b""b]

A A A A A A
77+27 - 3k-@rT-A7-20B)
7-20)7+@+R) ]+ 3420k

— -
Since, b, is perpendicular to g
- 2
a: bz =0

AA A A A A
SRi-j-2BIF-20M i+ 2+ A) f+(-3+20)K]=0

= 27-20)-12+A)-2(-3+20) =0
= 14-430-2-2+6—-4A=0
= -9A+18=0
= 9\ =18

A=2
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Download all Previous Year and Sample papers from www.cbsepdf.com

l

A A A A A A

Hence, b (41'~2j~4k)+(3i+4j+k)
bl + b2 Ans,
23. Find the general solution of the differential

equation % -y =sinx [4]
Solution : We have,
%xy— —-y =sinx
which is a linear differential equation of the form
dy
—=+P
1 7YY =Q

where, P=-1 and Q-=sinx

Now, LE = e-[de=e-[uldx=e*x

So, the required solution is
yet = Je T sinxdx+Cy (i)
Let I=[e *sinxdx (i)
[=sinx je""dx—j(;; (sinx)[e™* dx)dx+C2
= I=-sinxe *+[cosxe *dx+Cy
= 1=-sinxe”‘+cosxj'e"dx—]‘(% (cosx)]'e"dx)
dx + Cy
= I=-sinxe " —cosx-e™ - [sinx-e *dx+C,
= I=-sinx-e¥-cosx-¢*-1+Cy [using (ii)]
= 2A=-e*(sinx+cosx)+Cy
= I= _71e"’(sinx+cosx)+C2
By equation (i),

X *sinx+cosx)+C +Cy

2y = - (sinx + cos x) + 2Ce*

( G+G=0
~ 2y=2Ce¢ ~sinx - cosxis therequired solution. Ans.

yer= e

SECTION - D

29. Awindow is inthe form of a rectangle surmounted
by a semicircular opening. The total perimeter of
the window is 10 m. Find the dimensions of the
window to admit maximum light through the
whole opening, [6]

Solution : Let ABCD be a window of rectangular
form surmounted by a semicircle with diameter
AB.
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Given, Perimeter of the window (P) =10m dA
The critical numbers of x are given by i 0

= 10-4x-nx=0
= ~x(4+n)=-10
A B . : 10
¥ 4+m
¥ N B g dyome
ow, Ir - 4x - Tx
differentiating Again, w.r.t. x, we get
D P C )
TA o 4om=—@+m<0
Let the length and breadth of the rectangle be 2x P ~m=- (44w
and 2y respectively. 10
. Thus, A is maximum when x = m
Since, P =10m 447
.y +4y+nx = 20
te, Zxrdy+mr =10 Now, length of the window, 2x=-——m
= 4y = 10-2x-nx 4+m
= dxy = 10x - 2¢° - mx? (D) and width of the window,
10— 2x - mx o
Now, area of the window 2y = — [using (i)]
1 2 10 r 10
A = 2092y +—-mx B2 T
@) ) 2 T 44m 2 44w
= A = 4xy+-;~1tx2 _ 10(447)-20-10=
~ o2 2. 1 2 ‘ 2(4+m)
= A = 10x-2 -y _ 40+10n—20-10n
fusing (i)] 2(4+m)
= A = 10:c~2x2—11|:x2 = im
2 441 10
On differentiating A w. r. t. x, we get Also, radius of the semi-circle is (m) m
dA Hence, the dimensions of the rectangular part of
the window are m and ——m. Ans.
4+m 4+m

Mathematics 2017 (Delhi) SET I

Time allowed : 3 hours Maximum marks : 100’
SECTION — A on comparing both sides, we get
1. If A is a 3 x 3 invertible matrix, then what will k=-1 Ans.

be the value of k if det (A™) = (det A)k- [1]1 2. Determine the value of the constant ‘k’ so that
Solution ; Given, A is an invertible matrix.

— if x<O
AAl=1 . the function f (x} = | x| 18 continuous
= det (A.A™Y) = det (J) : at x = D. 3 ,ifx20 [l
= det (A)‘dé""(Aul) =1 [ det(d) = 1] Solution : Given, that the function is continuous
= det(A). (det A =1 [* det(A™)=(det A)"] atx=0

1 lim f(x) = LUm f(x) =f£(0) ..(Q
(de‘tA)’f = d—etm x=0" x>0t o f() ()

- lim X) = lim —

(detA)k‘ = (detA)l x—)O'_f( ) x—)O"[xl
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= klim >
P it
= k(~-1)=-k
lim f(X) = lim 3=3
x>0t -0t
From equation (i),
-k=3
or =-3 Ans,
Evaluate ; I: 3% dx, [1]
3 | 3t Y
Solution : Let 1= [ 3%dx= +C
2 log3 ),

where C is constant of integration

- el -9

1
= ——27-9
Iog3( )+ C

18
= C
log3 + Ans.
If a line makes angles 90° and 60° respectively
with the positive directions of X and Y-axes,
find the angle which it makes with the positive

direction of Z-axis. - ' [1]
Solution : We know that :

P+m?+n?=1 (B
and I= cosa, m=cosf},n=cosy
Given, a=90° [=460°
» cos o =cos 90°=0 and cos P = cos 60° = %

‘From equation (i),

1 3
221--=2
= n i
= costy= >
L
V3
= cosy= i?
= cosl (\/5 ) 1 (— 3]
= Y= cosT -] or cosT [—=
= == on Ans
Y=g or Y .
SECTION — B
Show that all the diagonal elements of a skew
symmetric matrix are zero. [2]
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Solution: Let A = [a;] be a given matrix

Since, it is skew symmetric A’ = - A

@i = ~ & For all 4, j
= ai = - ay For all values of i
= 2q;; =0 For all values of i
= a; =0 For all values of i
= a1 = 02 = 033 = ......... =gy, =0

Hence, all the diagonal elements of a skew.
symmetric matrix are zero {(as diagonal elements
are : 417 2% ceeeee Ayn)- Hence Proved.

. dy T g
Find I Ax=Ly=7 if sin” y + cos xy = K.
4
[2]
Solution : Given, sin®y + cos xy = K
Differentiating both sides w.r. t. x, we get

Zsmycosy.jx—y+[—sinxy(x3—z+y):|= 0

= sm2y.%—xsinxy%~ysmxy =0
dy . . .
= E(sty—xsmxy)=ysmxy
@ _ y sin xy

dx ~ sin2y—xsin xy ~0)

n
Given, atx =1, y=—
From equation (i),

T, T L
ﬂ= ZSIIIZ _4 JE
% Gn 2 q6in " 1—%

L
= 4J§ = T
V2-1  4(W2-1)
V2
n(\/i+1
i 4((&)2-12)
_ n(\/i+l)
= 4 Ans.

The volume of a sphere is increasing at the rate of
3 cubic centimetre per second. Find the rate of
increase of its surface area, when the radius is
2 cm. 2]
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8.

Solution : Let V be the volume and r be the
radius of sphere at any time ¢.

4 3
Then, V= Enr
Given, iy— =3 cm3/ 5
dt
Differentiating V w.r.t. {, we get
ﬁ = é T X 31-2 ﬂ
dt 3 dt
= r o 0
dt 411:1’2 g
Now, let S be the surface area of the sphere,
then S = 4xr2
Differentiating S w.r.t. {, we get
ds dr
— = 81 —
dt dt
= 875 [From eq. ()]
_ 0
r
whenr=2

t

(is.) _6_._.3 2
di =2 B 2_ o

- Rate of increase of surface area of the sphere
is 3 square centimetre per second. Ans.

Show that the function f(x) = 4> - 182> + 27x - 7
is always increasing on R. I21
Solution : Given, f (x)= 4x° - 18x2 + 27x - 7
Differentiating f{x) w.r.t. x, we get

£(x) = 1222 - 36x + 27 = 3(dx* - 12x + 9)

=3(2x-3)%> foranyxe R
3>0and 2x -3 20
f'(x) =0

= The function is always increasing on R.

Hence Proved. .

Find the vector equation of the line passing
through the point A(l, 2, - 1) and parallel to the
line 5x - 25 = 14 - 7y = 35z, 2]

Solution : Given line is 5x - 25 = 14 - 7y = 352

=  5®-5=-7(@y-2) =35
x-5 y-2 z-0
= Ys T -7 T 135
x-5 y-2 z-0
= 7 - -5 1

Direction ratios of this line are 7, - 5, 1.

www.cbsepdf.com
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10.

11.

12

22

. Vector equation of the line which passes
through the point A (1, 2, - 1) and its direction
ratio are proportional to 7, - 5, 1 is
- A AA A AA
r =i+2j-k+A|[7i-5j+k Ans.
Prove that if E and F are independent events,
then the events E and F are also independent.
‘ 21
Solution : Since Eand F are independent events :
PENTF)=P(E).P (F) we(1)
PENF)=PE-PENF
=P(E)-P (E)P(F) [From(i)]
=P@® (1-P®)
=P®PF)
- Eand I are also independent. Hence Proved.
A small firm manufactures necklaces and
bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24.
It takes one hour to make a bracelet and half an
hour to make a necklace. The maximum number
of hours available per' day is 16. If the profit
on a necklace is T 100 and that on a bracelet is
¥ 300, Formulate an L.P.P. for finding how many
of each should be produced daily to maximize the
profit ? It is being given that at least one of each
must be produced. 2]
Solution : Let the manufacturer produces x
pieces of necklaces and y pieces of bracelets.
Since total number of necklaces and bracelets that
can be handle per day are 24.
so, x+y<24 1)
To make bracelet one needs one hour and half

an hour is need to make necklace and maximmum
time available is 16 hours

1
50, §I+y516

...(i)

Now, let Z be the profit and we have to maximize
it, so our LPP will be
Maximize Z = 100x + 300y

Subject to constraints :

x+tys24
1
—x+y<16
2 Ty
or x+2y <32
and rLy21 Ans.
dx
Find [——. 2
'[xz+4x+8 2l
tation s et T J_i_h
Solution: Let I = 21 dxi8
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: dx
=Ix2+4x+4-4+8 x xty x+2y
e Solution : Consider, |x +2y x x+y
= I(x+2)2+(2)2 x+y x+2y x
We know m;:; 1 iz Applying C; - C; + G + Gz, we get
‘[x2+a2 =;t‘m E"‘C' 3x+3y x+y x+2y

Il

3x+ 3y x x+y

where C is constant of integration
: 3x+3y x+2y x

I= %tan'l(f-;’—z]w Ans. 1 x+y x+2y
=3(x+y)1 x x+y
SECTION - C 1 x+2y x
13. Prove that tan {%+%cos‘l -g} Applying R; = Ry - R and R3 — R3 - Ry, we get.
_—_— 0y y
+tan{.1_t._1cos_1%} ﬂ—a— [4] = 3(x+y) 1 X x+y
, 0 2y -y
. . - 18 _
Sollltlon.Let 2COS b A = 3(x+y) [_(_y2_2y2)]
LHS. = tan(E+ A)+tan(£— A) {(expanded along C;)
4 4
n - =3(x+y)-3y2
) tan o +tan A N tanzutanA =9y% (x +y) Hence Proved.
l—tangtanA 1+tangtanA OR
_ l+tanA 1-tnA 2 -1 (5 2 25
T 1-tanA 1+tanA LetA=l3 4)B=|7 4) C=|3 g find
_ (1+tan A)2 + (1— tan A)? a matrix D such that CD - AB = 0. .
- 1—tan? A Solution : Let D be the matrix of order 2 x 2,
2+2tan’ A Dz[a b]
"~ 1-tan?A c d
_ 2(1+tan? A) Given, CD*(?]E?\B
1-tan’ A o -
1 {2 5“:: b] =[z -1][5 2]
= 2 .
xcosZA 3 8|c d 3 4|7 4
1 . 2a+5c 2b+5d 3 0
= 2x T a = |3a+8 3b+8d| = |43 22
cost(Ecos 5)
1 ) On comparing both sides, we get
= 2 — e = — = H
X ( _1a) /b 29+5c=3 (i)
COs) COs - 2b+54=0
2b- . -
= ?=R.H.S Hence Proved. = = 7501
14. Using properties of determinants, prove that : ' 3q + 8c =43 (i)
x x+y x+2y 3b+8d=22 . (1if)
x+2y x x+y =9y2(x+y). [4] _Bd
x+y x+2y x ‘ Substituting b = - in equation (iii), we get
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— = i —1
3(5d)+8d=22 Ao v=sinVr
2  Differentiating v w.r.t. x, we get
- 15 g =2 AN SV SR (3ii)
P dx T-x  2Vx zﬁﬁ"xm
= - 154 + 16d = 44 From equations (i}, (ii), and (iii)
- d=44 d_y_(sinx)"[xcotxﬂo sinx]+—1—‘
iy ix d 20z fl-x
Also, b= 7 d_y=(sinx)"[xcotx+log sing x]+—1—Ans.
s dx 2Vx—x?
= 5 x44=-110 OR
dzy
rom equation (), If x™y" = (x + y)™ * ", prove that Td;i = 0.
. 3-5¢ Solution : Given, x™y" = (x + )™ ™ "
- ' 2 Taking log on both sides, we get
Substituting in equation (ii), we get log 2™y = log (x + y)™ *

Differentiating both sides w.r.t. x, we get
= 9-15c+16c = B6

m ndy m+n [ dy]
—t—. = J1+—=
= c=77 x y dx (x+y) dx
3-5x77 3-385
and a= = = E+E.ﬂ=m+n+m+nd_y
2 2 ) x y dx x+y x+ydx
—-382
=" =-191 dy(n m+n m+n m
= ax\y x+y) x+y
Do [~191 -110 A y y y
77 44 . =>dy(nx+ny—my—ny)_mx+nx—mx-my
dx - x(x+
15. Differentiate the function (sin x)* + sin™* Vx dx y(x+y) x+y)
with respect to x. [4] - : dy . l(nx—my)
Solution : Let y = (sin x)* +sin™ " Vx Zx x\nx—my
Let, ‘ u=(sinx)‘andv=sin_1\[; = d-Z:%
. y=u+v A, -
. " Again, differentiating w.r.t. x, we get
Differentiating y w.r.t. x, we get dy
2 x -
dy | du & () 7y _ Tdx
dx dx dx 122 2
= {si x
. iy (s.mx) xxl—y
Taking log on both sides, _ x
. . 2
log u = log (sin x)*= x log sin x x
Differentiating w.r.t. x, we get = y—zy =0 Hence Proved.
! . -
1du X 2x
T = + g . _—"_—_'dx 4
w dx . cos x + log sin x 16. Find I (xz+1)(xz+2)2 /A
= au u [x cot x + log sin x] Solution :
= Let 1= 2
= (sinx)*[xcotx +logsinx] ..(i) (x% +1) (2 + 2)
www.cbsépdf.com 24
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17.

Putx® =t
=  2xdx=dt
(. —
Tl )t + 27
Let
1 A B c
C+DE+27 Tl ie2 gep @
1 A(t+2)2+B(t+1)(t+2)+C(t+1)
I (t+1)(t+27

1=A(+22+B(+1) (t+2)+C(+1)

Equating coefficient of 2, ¢ and constant terms
on both sides, we get

A+B=0 (@)
4A+3B+C=0 (i)
4A+2B+C=1 (i)

Subtracting equation (iii) from (ii), we get
B=-1
Substituting B = -1 in equation (i),
A=1
Substituting the values of A and B in (ii), we get
4-3+C=0
= C=-1

From equation (A),

1 1 +(_—1J+ -1
¢+ @E+2?  Fr1 \E+2) | (£ +2)?

1
ey

_ [—rcosnx]: _I

1
=log(t+1)-log(t+2) +m+c

where C is constant of integration.
2

.[ 2x dx - 1o x +1 1 +C
@22 P21 Rz
Ans.
xsin x
Evaluate; [ — ——
valuate I°1+coszx s
Solution : Let, I = r‘ﬂ;—dx -.()
1+4+cos® x

J-u(:rc—x) sin (1w — x)

0 1+ cos? (m—x)

[ 2 f@yax = f(a-2) dx]
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[ = n(7w—x).sinx
0 1+cos?x
- Adding equations (i) and (ii), we get

n sinx

A== dx
'[0 1+ cos?
Putcosx =t
= ~sin x dx = dt
when x=0, t=1
andwhenx=mx,f=-1
of =—m -1 dt
1 1+#
1 dt b
=g | [ rea=] feax]

= 20=m.(tan" 1t)i1= 7 [tan~1 1~ tan~1(<1)]
T nY] n?
ﬂ”‘[r(‘z)]:?

OR

3/2
Evaluate : _[0 |xsin® x| dx.
Solution :

Letl = [/*|xsinm x| dx.
xsinmx, 0<xs1
[x SI.I‘J.M] = 3
—xsin mx, 15xS-2—
1 = J'; (xsinnx)dx+j13/2(x sinmx)dx

= J'J(xsin nx)dx—fl?’/z(x sinmx)dx

Applying by parts on both the integrals, we get

dx

1
= (—xcosn x) 1 cosmx
T o -0 T

32
—~XCOSTLX 3/2 COSTX
- (——J Y dx]
T ;. n

J~3 -1~ 2'0 _ d_x
1+v+0° x
j('.'OS3—'4'(30571:
i | 2 1(smur:x)?’/z}
T
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1 1. ) From equation (ii), we get
= 7—+-—2(51n15—51n0)

Ton 3 ax
[0 1 1(, 3 . ]] I—“ Ix
——+—|sin—-sin=®
nowl 2 3 1+2
= —logt—-—x—log—— =logx +log A
= l+_}_.((]._.0)+.1_._1_(_1_0)_2.+_1_. 4 2
T T 2 T 2 ["'j———=~l—log atx +C]
a2-x2 2a “la-x
2n+1 . ) .
=1= 5 Ans, where log A is constant of integration.
T
18, Provethatx®-12=c{x®+y?)is the general solution of 31 1-z_1, .
the differential equation (¢* - 3x?) dx= (/> - 3x%) dy, 2 8—1 -7 0gt=log Ax
where cis a parameter. [4]
Solution : Given differential equation is, = [1 ] = log Ax
+z
(- 3x?) dx = (4 - 3x'y) dy
d x® -3
= d—y xy we(i) : [1 Zf]
x - y?-32% x
Clearly, it is 2 homogeneous differential equation. = =log Ax
Put y = vx [1"“;) ( ]
dy g
= = = -
(d)x o i
From equation (i), (xz)s
= | = log Ax
v+x£2~ x3 - 3x. (vx) x3 (1—31}2) 08 (x2 +y2)3 (x4—y4) &
Sdx (vx)® - 3x% . (vx) "2 (@ -30) (x*) x4
- 4 14
= x—gP-:lSBZ—U [ ( y)3 ] = Ax
oo (@ + 1) (2 =) (& + )
a2 4 2
_ 1-3v Av +3v e 2)2x4 14
P 30 . [_Z_yT - Ax
1-o4 (x° +y°)
T 8 -3 (2 _y2)1/2 x
3 = —_— =
v -ivdv=§£ , (x2+y2)
—p* x
o oth sides, wo get 5> @AM
mtegrah;lg 30 St es,;:e 8 On squaring both sides, we get
e =13 2= A2 (24P
-v
; S o 2o=c @,

.[1_,04 do—-3 ‘[1-414 dv = .[7 (1) [where A® = C]
In the first integral (For L.H.S.) - yz = (x2 + yz)z'is the solution of given
Put 1-vi=1t ‘ differential equation Ans.

= AN A A - A A A
= - 40l d;'t 19. Let_;=i+j+k,7;=imdc=c1i+czj+c3k,
= o do = 4 then :

In the second integral, put v° = z (a) Let ¢; = 1 and ¢ = 2, find c; which makes
dz - 2 -
2vdo = dz = vdv =3 a,b and c coplanar.
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(b) If c; = -1 and c3 = 1, show that no value of

- - -

cican make 2, b and ¢ coplanar. [4]
-3 A A A D A

a=i+j+k, b=1i and

Solution : Given,

> A A A
c=ct+ C2]+C3k

(a) Whenci=land g =2

- A A A

cC = i+2j+C3k
- = -5 .
We know that, 4, b, ¢ are coplanar if
e - -
[abcl=a.(bxc)=0 (i)
AA A
- - i j k - A
bxec =11 0 0|=-caj+2k
1 2 C3

- =
Given, [2 b c] =0

e = =2 o A A
a.(bxc)=(i+j+k)(~c3j+2k) =0

= ~c3+2=9

= =2 Ans,

(b) When o=-1landc;=1

= A A A

C=C1i—j+k
A A A
i ik
- - = A
bxc =1 0 0 =-j-k
(%] -1 1

From equation (i),
A A A A A
(i+j+k).(-j-k)=0
= -1-1 =0, which is not possible

- -
= No value of ¢; can make 4,5 and «c

coplanar. Hence Proved.

- 2 -

20. if a, b, ¢ are mutually perpendicular vectors
of equal magnitudes, show that the vector
s ) -

- =

a+ b+ c isequallyinclinedto a4, b and c.
e

Also, find the angle which 2 + b + ¢ makes

- - -
with 2 or b or ¢. [4]
- - -

Solution : Let | a |=| b |=| c |=A wo(i)
- 2 5

Now, 2, b, ¢ aré mutually perpendicular
- - - = - =

Wehave, 2.6 = b.c =c.a =0 .(ii)
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e e = T T
(a+b+b)* = (a+b+c)(a+b+c)
i A B A e A T T R S
= ga.a+a.b+a.c+b.a+b.b
e e T S S G S
+b.c+c.a+c.b+c.c
- - -
= |aP+] bR+ c 2 =3 [using (]
e
= la+b+c| =32

e
Suppose a + b + ¢ makes angles 8y, 85, 63 with
- o

e
a,b and c respectively, then

I T - =2 9 -
(a+b+c)a) =|a+b+c||a|cost

e T T T QY
=>a.a+b.rz+c.a=\/§l,.?ucosell
= 122 = V322 cos 0y,
[using (ii)]
= A2= /3 A2 cos 6
1
= cos Bj=—
B
= 0, =cos ! [i)
1= |\
imilarl cos™? (—L)
Similarly, G = 3
d cos"l(—l—)
any 0= \/5
61=0,=83
i e - o
Hence, 2+ b + ¢ is equally inclined with a, b
—)
and c. Hence Proved.

. The random variable X can take only the values

0,1,2, 3. Given that P (X=0) =P (X=1) =p
and P(X = 2) = P(X = 3) such that Zp;x/?= 25p,
, find the value of p. [4]

Solution: Given, PX=0)=P(X=1)=pand P (X=2)
=P(X=3)
Let PX=2)=PX=3)=k

X 0 1 2 3
Px)[ p 14 k k
also given that Zpyx? = 25p;x;
= 0+p+4k+% =20+p+2k+3k
= p+ 13k = 2 (p + 5k)
= k=p (i)
also we know that Zp; = 1
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= p+p+k+k=1
= p+2k=1
= 6k+2k=1 [using (i)]
= 8k =1
_ 1
or k= 3
- 3
From equation (i), p = B Ans,

Often it is taken that a truthful person commands,
more respect in the society. A man is known to
speak the truth 4 out of 5 times. He throws a die
and reports that it is a six. Find the probability
that it is actually a six.

Do you also agree that the value of truthfulness
leads to more respect in the society ? [4]

Solution : Let Ey, E; and A be the events defined
as follows:

E1 = Six appears on throwing a die.

E) = Six does not appear on throwing a die.
and A = the man reports that it is a six
We have,

Now P(A/E;) = Probability that the man reports
that there is a six on the die given that six has
occurred on the die = 4/5 (probability that the
man speaks truth)

and P(A/Ej) = Probability that the man reports
that there is a six on the die given that six has
not occurred on the die (probability that the man
does not speak truth).

4 1
By Bayes’ theorem, we have
P(E;) P (A/E,)
P A) = -
(B1/A) = D&,y P(A/Ey) + P(E;) P (A/Ey)
1 4
'"'__’x—
___65
1 4 5 1
SR+ x>
6 5 6 5
_ 4 4
4+5 9

Yes, truthfulness always leads to more respect in
the society as truth always wins. Ans.
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23, Solve the following L.P.P. graphically :
Minimise Z = 5x + 10y
Subject to constraints

x+2y <120

x+y =60

x-ZyZd
and xLy=0 [4]
Solution : We have,

Minimise Z = 5x + 10y
Subject to the constraints :
x+2y<120
x+y260
x-2y20
and xyz20
Converting the given inequalities into equations,
we obtain the following equations :
x+2y =120
x+ty =60
x-2y =0
x+2y=120
120
0
60

60
0

Ha

N

1T

.9

9306110

TL
Tt
5|
I

It 6‘
v

T
1
1

5

o)

T
||||||| i L

The shaded region ABCD represented by the
given constraints is the feasible region. Corner
points of the common shaded region are
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A (40, 20), B (60, 30), C (120, 0) and D (60, 0).

-1
Value of Z at each corner point is given as : 1 -1 2 9
=10 2 -3 4
Corner Point Z =5x + 10y 3 -2 4 _3
A (40,20) | 200 + 200 = 400 -
- T
B (60, 30) 300 + 300 = 600 x -20 1 9
C (120, 0) 600 + 0 = 600 y[=( 92 -3 4
D (60, 0) 300 + 0 = 300 « Minimum zf | 61 -2] |-3
Hence, minimum value of Z is 300 at (60, C). -2 9 6 9
' Ans. =l 0 2 1 4
SECTION — D 1 -3 -2] [-3
1-1 2][-2 0 1 x -18+36-18| |0
Useproduct | o _j 9 7 _3|tosolve ¥l = 0+8-3 [=|5
3-2 4 6 1 -2 z 9-12+6 3
the system of equations x +3z=9, - x+2y -2z =4, = x=0,y=52=3 Ans,

2x-3y+4z=-3. [6]

Solution : Consider, 25. Consider f : R+ > [- 5, =), given by

f(x) = 92% + 6x - 5. Show that f is invertible with

1 -1 2][-2 0 1 ——
6_
0 2 -3|| 9 2 -3 f‘l(y)=(—‘l%l-)- [6]

3 -2 4fl 61 -2 Hence find :

[ ~2-9+12 0-2+2 1+3-4 @ r1ao)
=] 0+18-18 0+4-3 0-6+6 I 4
Gi) y if £y} = 5

~6-18+24 0-4+4 3+6-8
. where R is the set of all non-negative real

100 numbers.
=[0 1 0}=I Solution : For one-one :
001 Let x1, x2 € Ry
1 -1 2T! -2 0 1 fix1) = fixa)
Hence, |0 2 -3| = 9 2 -3 = 9x12+6x1~5=9x22+6x2—5
3 -2 4 6 1 -2

= 9’ -2 +6 (x1-x2) =0

Now, given system of equations can be written = (21— %2) (9 (¥1+ x2) +6) = 0

in matrix form as follows :

1 0 31« 9 Since 9(x1 + x2) + 6 > 0 [as x1, x2 € R4]
-1 2 -2|yl=]| 4 = x1-x2=0 [ x,xe R4
2 -3 4||z] [-3 or M=
AX = B ~. Function is one-one
- X = A-1B For onto : ,
o C 10 ATl 9 For every ye[- 5, « ) such that fix) = y
yl=1-1 2 -2 4 = 9+ 6x ~5=y
. 2 _3 4 3 =@30%+2:Gx) "1+12-12-5=y
- " = Bx+1)y-6=y
[[1 -1 2 9 - Bx+12=y+6
=llo 2 -3 4 N 3x+1=y+6
3 -2 4 -3 —1+.Jy+6
= x=—_, €

3
~. Function is onto.
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26.

Since f is both one-one and onto.
. Function is invertible.

fi) =y
~1+y+6
=  xe=flys—y—
—1++16 -1+4
) Frag - 2116 2
3 3
Ans.
e 1 4
(i) floy=3
4 —1l+Jy+6
= 3 ’
= 5= yy+6
Squaring on both sides,
B=y+6
or ' y=19 Ans,
OR

Discuss the commutativity and associativity of
binary operation ‘¢ defined on A = Q - {1} by
therulea*b=a-b+abforall, a be A Also
find the identity element of * in A and hence
find the invertible elements of A.**

If the sum of lengths of the hypotenuse and a
side of a right angled triangle is given, show
that the area of the triangle is maximum, when
the angle between them is % : 6]
Solution : Let , x and y be the length of hypotenuse
and sides of the right triangle ABC.

-
B x c
From AABC
W =22 + 2
= y=n-2

If A be the area of the triangle ABC, then
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Let Al=1z
[also given
" h+ x =k (constant)
=k -x]
a 2 .2
= z=—((k-x)"-x%)
4
2
X 2
= (k- 2kx
2 ( )
K =2k
- 4
Differentiating z w.r. t. x, we get
dz _ 2k*x— 6kt
dx 4
_ Kx -3k
- 2
Again, differentiating w.r.t. x, we get
Pr_R-g
dx? 2
For maxima or minima
dz
Put I =0
K2x — 3kx? -0
2
= kx.(k-3x)=0
= k-3x=0,asx#0
k
or x= =
3
k 2k
= = k —_— o= —
h=k-x 3 3
7o
aK%  K?
9 9
_%_K
9 3
k
= = ——=
k ’ VB
whenx = 3
2
ez l(k2—6kx£)
dx? Lk 2 3
3 _kz
= 2 <(
. Area of the triangle is maximum.
From AABC
_x_K3 1
cos @ = h /3~2
T
or 0= 3 Hence Proved.
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27. Using integration, find the area of region
bounded by the triangle whose vertices are
(~2,1), (0, 4) and (2, 3). [6]

Solution : The vertices of the AABC are
A(-2,1), B0, 4) and C(2, 3).

Equation of the side AB is
2-4%
A ol Y
4-1
~1= (x ——2))——(x+2)
= v 0-(2) (
= y=gx+4

Equation of the side BC is

3-4 1
-4=>"= _0—
y=4=59%"0
-1
= y_.'?x+4
Equation of the side AC is
3-1 1
- = "‘—2 = —
y-1= 5o pE-E=5x+2)
1
2

0 2 .72
2 1 W2 2
=[§.x—+4x] +[—1.x—+4x] ﬂ[l ir—~+2:c:‘
2 2 2 L2 2 o L2 2 )

= (0 +0)~(3 - 8)+(~1+8)-(0+ 0)—(1 + 4)+1 - 4)
=0+5+7-0-5-3
=4 sq, units.

Ans,

OR
Find the area bounded by the circle

www.chsepdf.com
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2* + y? = 16 and the line \/Ey = x in the first

.. quadrant, using integration.

Given, x= \/gy
2+ 7 =16,

AY

and

B(2+3, 2)

N o) L /A{4,0)
= (V3y)?+y* =16
= 4% = 16
= =4
= y=2
x= J§y=2J§

B (2\/5 ’ 2) is the point of intersection in first
quadrant, ‘
Required area = Area under OBL + Area under

LBA
- Z‘F"dx +[, s V16~ ~ <

1 x2 ZJ— X 16 x4
= | ZJ16-x* + i ‘1—]
ﬁ(z) +[2 roahmsmoy

0 243

%(12—0)+(0+85m”11)

- (%,/16 —12 +8sin™t %)

= %+8xg—2ﬁ—85m—1—?
- 6‘/_+41: 23 - 8><5
= 2J_+ -2J3
= %sq.uniis. , Ans.
28. Solve the differential equation xExZ'Fy =xcosx
T
+sinx, giventhaty =1 whenx = 2" [6]

Solution : Given differential equation is :
dy

X==+Y =xcosx +sinx
dx y
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¥ sin x
==cosx +
x

dy
= T +

which is of the form %+Py=Q,

where P = 2 Q= Cosx+Sinx
IF. = e/ L L gosn
Required solution is
yIF- = [QIF-+C
yx= j(&osx%smx)xdx+c

_ Jxcosxdx+ jsinxdx+C

I

x._[cosx dx—j[;—x x.jcosxdx]dx

—cosx+C
= xy=xsinx—jsinx'dx—cosx+c
= xy=xsinx+cosx~-cosx +C
= xy=xsinx+C (i)
. T
Given, y=1whenx= 2

From equation (i)

T T .

T
= —sin—+C
1x , 3

+C

S pla N

2
= b
2
= C=

Substitute the value of C = 0 in (i), we get

xy=xsinx '
= y = sin x, which is the required solution.
: Ans.
29. Find the equation of the plane through the
-
line of intersection of r -(2?—3}+4ﬁ) =1
- A A
and 7 ‘(i —j)+4 = 0 and perpendicular to
e A A A

the plane r +(2i — j+k)+8 = 0. Hence find

whether the plane thus obtained contains the
linex-1=2y-4=3z-12 [6]

Solution : The equation of the plane passing
through the line of intersection of the given
planes is :

A Fal Fal A A
rli—-3j+4k)-1+A(i — j)]+4A-1=0
- A Ial A
= rJR+Ni-B+A)j+4kl=1-4A
S I
Takingr=xl+y’]+2k,weget
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@+ x-@+Ay+4z=1-4A D)

** It is perpendicular to the plane

b d A A A

r(2i—-j+k)+8=0
Cartesian equation of this plane is :

2x-y+z+8=0 wo(if)

' Equations (i) and (ii) are perpendicular
R+N)2+3B+N)+4=0

= 4+2.+3+A+4=0

= 11+3A =0
o U

or = 3

From equation (i),

11 11 —11
S 3ol rdz = 1-4ax 20
( 3)x [ 3)y+ 1-dx—

= ﬂ+Zy+42 = A
3 3 3
= -5x+2y+12z =47
Required vector equation of this plane is :
b d A A al
r.(—5i+2j+12k) =47 (i)

Now, equation of the given line is,
x-1=2y-4=3z-12

x~-1
= EE =2(y-2)=3(z-4)
x-1_ y-2 z-4
= 1 V2 T Y3
x-1 y-2 z—-4
= 6 3 2
Vector equation of this line is :

- A A A A A Al .
o= ((+2j+4k)+A(6i+3j+2k)  ..(iv)
Obviously plane (iii) contains the line (iv) since
the point ?+2/]§+4£ satisfy the equation of plane
[a A A A FaY N
(iii) as(i+2j+4k).(—5i+2j+12k)=—5+4
+48=47| and vector —57+2j+12k
is perpendicular to 6?+3,]§+2;c\ as
A A N A A A
(6i+3j+2k)~(—5i+2j+12k)
=-30+6+24=0
»~ Plane (iii) contains the line (iv). Ans,

OR

Find the vector and Cartesian equations of a line
passing through (1, 2, - 4) and perpendicular
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_ \ x-8 _y+19 z-10
to the two lines T

and
x—15
3 8

Solution : Cartesian equation of the line passing
through (1, 2, - 4} is

x-1 -2 z+4 )
p =Y T (i)
Given lines are
x—8 y+19 z-10 .
3 T 16 7 (i)
x-15 y-29 z-5
and 3 =8 " 3 ..(1id)

-5 -5 =
Let by, by, by are parallel vectors of (i), (ii) and

(iii) respectively :

I A A A

b = ai+bjrck

ﬁ
b2

A A A
3i-167+7k

- A A A
b3 = 3i+8j-5k

]

Given that (i) is perpendicular to both (ii) and
= b] * b2 =0

Mathematics 2017 (Delhi) -
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3a-16b+7c=0 (i)
- o
and bl‘bs =
3a+8b-5c=0 (V)
From equations (iv) and (v),
a N b - c
80-56 21+15 24+48
a b _ ¢
= 24 36 72
a b c
= 2°3 6 M6
= a=2\b=3\ c=6)
Putting in (i),
x-1_y-2 z+4
22 3 6A
x-1 y-2 _ z+4
= 2 3 6

which is the cartesian equation of the line and
vector equation of this line is '

?= (?+2?—4£)+7\.(2?+3’]\'+6£)
. Ams.

ee

SET 11

%

I'ime allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in previous
set.

SECTION — B

12, Forthe curve y=5x—2x", if x increases at the rate of
2 units/sec, then find the rate of change of the
slope of the curve when x = 3. [2]

Solution : Given curve is,

Yy =5x -2
and E = 2 units/sec.
dt
Differentiating y w.r.t. x, we get
dy
L = 5-6x°
dx M

Differentiating both sides w.r.t. ¢, we get

i(ﬂ) = —12.X‘d—x
dt\dx dt

wwy.chsepdf.com
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when x =3,
d(dy

dt\dx Jx=3 = —12 x 3 x 2 =~ 72 units/sec.

Thus, the slope of the curve is decreasing at the

rate of 72 units/sec when x = 3. Ans,

SECTION — C

. The random variable X can take only the

values 0, 1, 2, 3. Given that P(2) = P(3) = p and
P(0) =2P(1). If Zpx;? = 25pyx;, find the value of p-

[4]
Solution : Given, P(2) = P(3)=p
and P(0) = 2P(1)
Let P(1) =k
X 0 1 (2

Pe) 2k |k |p |p
also given that Spax? = 2 Tpx;
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= O0+k+4p+9% =200+k+2p+3p) Converting the given inequalities into equations,
= k+13p =2k +10p we obtain the following equations :
or 3p=k i) x+y=30
also we know that 3x+y=1Sg)

=1 Then x+;_=50 3x +y=90
= 2k+k+p+p=1 ' :
- YF+2p=1 x{-0 |50 x | 0]30
= 9p+2p =1 [using (i)] y|50]0 y |%0]0
= 1p=1 x = 10 is a line which is parallel to Y-axis
or p= Ili Ans,

21. Using vectors find the area of triangle ABC with
vertices A(1,2,3),B(2, -1, and C (4, 5,-1).
(4]
Solution : Vertices of the given AABC are A(1, 2, 3)
B(2,-1,4)and C(4,5,-1)

- -2 - AR A A AN
AB=0OB—-0A =(2i-j+4k)-(i+2j+3k)
A A A
=i-3j+k
- — - A A A A A Al
AC=0C-0OA =(4i+5j-k)-(i +2j+3k)

A A A
=3i+3f-4k

1 - -
Required area = -2—|AB><AC[
AA A
—) __) I ] A A A idal
ABx AC = =9i+7j+12k Plotting these pom.ts on the graph, we get the
1-3 1 shaded feasible region i.e., ABCD.
. Corner point Valueof Z=4x +y
- o '2 3 5 A. (30, 0). Z =4 x 30 + 0=120 « Maximum
| ABx AC|=y9"+7° +12 B (20,30) |Z=4x20+30=110
= JBL+49 + 144 = /571 C(10,40) |Z=10x4+40=80
1 ‘ D (10,0) Z=10x4+0=40
~ Area ofAABC = 2 274 5q. units Ans. ». Maximum value of Z is 120 at (30, 0)  Ans.
22. Solve the following L. P. P. graphically 23. Find: | 2x dv. 4]
Maximise Z = 4x + y 2 +1)(x* +4)
Subject to following constraints : Solution:Let, T= [— 2x .
x+y < 50, ’ (x* +1)(x* +4)
3x+y =< 90, I 2x i
] x =10 - (x2 +1) ((x2)2 +4)
ny=10 [4] Put ¥ =t °
Solution : We t}a_ve, - dxdx = dt
Maximise Z =4x +y 1= | dt
Subject to the constraints : (t+1) g2 + é)
t+y <50 1 A B+
y Let = —+— (A)
™~ x+y <90 ¢+ +4) t+1 244
x =10 1 AP +9+BL+O(E+])
%y =0 (t+1) (£ +4) (t+1) (2 +4)
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1=AF+4+Bt+C)(t+1)
Equating coefficients of #2, t and constant terms
on both sides, we get

A+B=0 = A=-B (@)
B+C=0 = B=-C (i)
4A +C=1 ...(ii)

From equations (i) and (ii) equations we get
A=C.
From equation (jii)

4C+C=1
5C=1
1
or C=§
1
A=C==
.5 1
B=-C=—
: 5
From equation (A),
_1t 1
1 _Y¥5 575
E+D) (2 +4) t+1 244
1
SV SRS VIS S VIR
(t+1)(* +4) S5't+1 STt +4
1
+= dt+C
5°12+4
Where C is constant of integration.
1.1 1. 2t 1 1
I= = [|[—dt-—|5—dt+= | 5—=dt+C
5l 10 214 5J1t2-1-22
i 1 7 11 _.]_t
- -1 ——log|t Sx= -
= 5og]i&+1| 1Ulog] +4|+5x2tan 2+C
Lioe 241 (- Llog | xhed [+ L tan-1 5
= I= 5log|x +1| 1Ulogl:c +4[+10tan 2+C

SECTION — D

28. A metal box with a square base and vertical
sides is to contain 1024 cm®. The material for
the top and bottom costs ¥ 5 per cm® and the
material for the sides costs ¥2.50 per cm?, Find
the least cost of the box. (6]

Solution : Let the length, breadth and height
of the metal box be x cm, x cm and ¥ cm
respectively. It is given that,

1y = 1024
1024 _
= Y= 72— (i)

Let ¢ be the total cost (in rupees) of material used

35

29.
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to construct the box.

y 'R
X
) ¢
X
) 2 5
Then, ¢ = 5x°+5x + x4y
= 10%% + 10xy
= 10x% +10x X 30—§4-
x
- 1022 4 20240
x
Now, differentiating ‘¢’ w.r.t. x, we get
E = 20x— 10240
dx x2
Again, differentiating w.r.t. x, we get
2
dx? x
For maxima or minima
Put E =
4 10240
= 0x-—— =0
x
= ¥ =512
= ©=8
= x=8
whenx =8

2
BV
dx? J, g 8

Thus, the cost of the box is least when x =8, putting
x = 8 in equation (i) we obtain y = 16, so the
dimensions of the box are 8 x 8 x 16

>0

Putting, x =8and y =16 inc = 10x? + 10xy,
we get
c=10x64+10x 8 x 16 = 1920
Hence, the least cost of the box is¥1920. Ans.
2 3 10
IfA=(4 -6 5| find A% Using A solve
6 9 -20
the system of equations :
£+E+E_2,
X ¥y z
4 6 5
———+= =5;
X ¥y z
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6 9 20
—t———=_4 [6]
x Yy =z
2 3 10
Solution : Given, A=|4 -6 5
6 9 -20

|A| = 2(120 — 45) — 3(- 80 — 30) + 10 (36 + 36)
=2x75-3x(-110)+ 10 x 72
= 150 + 330 + 720 = 1200 # 0
So, A is invertible.
- A7 exists.
Let Ajj be the cofactors of elements 4; in A =
: [a,-,-].Then,

-6 5
A11=(-1)1+1[ 9 _20] =120-45=75

4 5
Ap = (1)+2 6 00| =—80-30)=110
T
Ap =D g|=36+36=72
TS I )
Az = (1) 9 _20 (- 60 — 90) = 150
Ay = (-1)**2 2 N 40-60=-100
-3 -1
— (_132+3 2 3 _ _ -
Az = (1) 6 g|=—(18-18)=0
3 10
An =D g 5]=15+60=75

{2 10
Ap={-1P3*2 [4 5]=—(10—40)=30

343 2 3
75 110 72
Cofactor matrix of A = {150 —100 0
75 30 -24
75 150 75
adj A=|110 -100 30
72 0 -24
www.cbsepdf.com 36
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L adjA 1 75 150 75
A =TAl ~1200 110 -100 30
72 0 -24
Given system of equations is,
_2_.+§_+}.9 =2
x y z
é_..é+§=5
X ¥y z
9.4.2-@ =-4
X Yy oz
Let lzr,t,l:v,l:w
X y zZ

.. The given linear equation becomes
2u + 30+ 10w = 2
4du—6v+5w=>5
6u+90-20w=-4

2 3 10 U 21
A=|4 -6 5|, X=|7| B=| 5
6 9 -20 ~4
X=A"1B
u 2 3 10T 2
2l =14 -6 5 5 —
6 9 —-20| |-4|
. (75 150 75]f 2
;muo -100 30|| 5
| 72 0 -24{|-4
. 150+ 750 — 300
= 06 220-500-120
144+0+96
14' 600 1/2
:-170—6—400 = '—'1/3
| 240 1/5
u=1/2 = x=2
v=-1/3 => y=-3
and w=1/5 = z=D5
= x=2, y=-3andz=5 Ans.
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SET III

—
—

Maximum marks : 100

Note :Except for the following questions, all the 3x+y=24

remaining questions have been asked in previous x=2

sets. : .
_ Then X+2y=28 3x+y=24
SECTION — B x| 0|28 x | 018

-1 1
12. Ify =sin? (gp [1-952) ——<x<—o, y|14]0 Y 2410
y d:(yﬁx 1-9x ), 3\[2— 3\[2—
then find I [2I x =2 is a line which is parallel to y-axis.

Solution : Given, y = sin~! (6x ,f 1~ 9x2)

in @
Put ¥ = -2 — ¢ = sin~13x.

sin ©
3
y=sin"" (25in@ \1-sin8

y= sin_i 6.

y= sin~L (2 sin @ y/cos’ 9)
y=sin™ (2 sin O cos 9)

y=sin" (sin 26) = 20 = 2 sin! 3x

dx ) \/1—9x2

L

SECTION —C

20. Solve the following L.P.P, graphically :
Maximise Z = 20x‘+ 10y
Subject to the following constraints :
x+2y <28,

3x+y <24,

x>2

xLy>0 [4]

Solution : We have
Maximise Z = 20x + 10y
Subject to the constraints :
X+2y <28

3x+y<24
x>2
xy>0

Converting the given inequalities into equations,

we obtain the following equations :

- x+2y =28

www.chsepdf.com 37
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Plotting these points on the graph, we get the
shaded feasible region i.e., ABCD

Corner point | Value of Z = 20x + 10y

A20) Z=40+0=40

B-(2, 13) Z =40 +130 =170

C 4 12) Z =80 + 120 = 200 <~ Maximum
D (8, 0) Z =160 + 0 = 160

~. Maximum value of Z is 200 at (4, 12). Ans.

. Show that the family of curves for which

d;
_1=—xz+yz,isgivenbyxz—yz=fx- i4]
dx 2xy
Solution : Given family of curve,
2,2 ‘
Ay _ 2ty (D)
dx 2xy
Puty =ox
dy do
= dx = 0+X d_x-
From equation (i),
v x*+ (wc)2 220+ 02)
0+X— = = 5
dx 2x (vx) x* (20}
- X dv 1+ v —2
dx 2v
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1+0% ~20% 1-¢7

20 2v
dx
o 2vzdv &
1-v x
20 dx
= J- d'U = |—"
1-v? Ix

= —log |1-7?| +logC= logx,

where log C is constant of integration.

bg C2 =k%x
o
2
x
= log = = log x
2y
S &,
X2 -
= cx = x¥*-y* Hence Proved,
3sinx-2 ‘
2. Find: |-COREZ2C0ST [4]
13 - cos” x — 7sin x

(35i11i—-2)cosx

3 dx

Solution:Let 1 =]

13—cos“x—7sinx

(3sin x—2)cos x
2

=]

sin“x-—-7sinx+12

(+cos®x =1-—sin’x)

Put sinx=t
= cosxdx =dt
1o (B2 g 3t-2
2 —7t+12 (t-3)(t—-4)
g -2 A B (A)
T (-3)(t-4 -3 t-4
3t-2 _ A(t-9+B(t-3)
(t-3)(t-4)  (-3)(¢t-4)
= 3t-2=A(t-4)+B(t-3)

Equating coefficient of ¢ and constant term on
both sides, we get

A+B=3 ()

—4A-3B=-2 (i)

Solving the above two equations, we get
A=-7,B=10

From equation (A),

3-2 -7 10

(t-3)(t-4) t-3 t-4
3t-2

I

j(1‘—3)(*—‘—4)
I=-7log [t-3] +101log [{-4]| +C,
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where C is constant of integration.
I=10log |sinx-4| -7 log [sinx -3} +C.

Ans.
23. Solve the following equation for x :
cos (tan1x) = sin (':ot‘1 %) [4]
Solution : Given equation is,
cos (tan™! x) = sin (cot“1 %) (i)
1 13
= cos (tan™ x) = cos|—~—cot n
= tanlx = —"E-—cot-12
‘ 2 4
= Z_cot lx = —’E—cot_12
2 4
( tan"lx+cotlx= E)
2
a3
= cotlx = cot >
3
or x=7 Ans,
SECTION —D
2 3 1
28. fA=|1 2 - 2 |, find A and hence solve
-3 1 41
the system of equations 2x + y — 3z = 13, 3x +
2y+z=4,x+2y-z=8 [6]
Solution :. Given,
23 1
A=l 1 2 2
-3 1 -1

[A]=2(-2-2)-3(-1+6)+1(1+6)
=—8-15+7=-16 #0
So A is invertible,
. A7 exists ‘
Let A;; be the cofactors of elements a;; in A = [a].
Then,

2 2
Ap=ED)"Yy g =-2-2=-4

1 2
Ap = (-1)1*2 3 _1]=-(—1+6)=—5
1 2
— (_13l+3 — =
A =(1) -3 4] 1+6=7
3 1
Ay =111 q|=-(3-1)=4
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2 1
Ap=(-1P*%| 5 _q|=-2+3=1

2 3
Ap=(1P*2 53 1|=-@+9=-11

31
]:6—2:4

A31 = (—1)3+1 _2 2

2 1
A32=(—1)3+2 [1 2:|='—'(4"1)=—3

2 3
A33=(—1)3+31 s|=4-3=1

-4 -5 7
=041 -1
4 -3 1
-4 4 4
adj. A= [Aij]T =|-b 1 =3
7 -11 1
; -4 4 4
Al= —adjA= —|-5 1 -3
| Al 16 7 -1 1
From the given linear equations, we have
21 -3 x
Let C=(32 1|,X=|¥|D=
12 -1 S

by matrix method,
X=C!D=ATy'D=A"Y)D

x —4 4  47°[13
y =I—;—5 1 -3 4
z | 7 -11 1] |8
—4 -5 7713
=;—; 4 1 -1 4]
L 4-3 1|8
x [-52-20+56
= :1 52+4-88
z 16h52—12+s
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~16 1
= —|-32 = 2
16 48 3
= x=1ly=2z=-3. " Ans.

29. Find the particular solution of the differential
equation. tan x - % =2xv tan x + 2% —y; (tan x = 0)

T
given that y =0 whenx = - [6]
Solution : Given differential equation is,
d

tan x. Ey =2xtanx + %~y

= Z—Z = 2% +x’cotx -y cotx
dy

= E+ycotx = 2x + ¥ cot %,
which is of the form

dy

-~ +Py =

2 T =Q

where. P=cotx, Q=2x+xcotx
LE = P2 _ Jeotzdn _ Jloghinal _ g o
- Required solution is
y.sin x = J’(2.1c+x2 cot x)sin x dx +C
= [2xsinxdx+ [x? cotxsinxdx+C -
= 2[xsinxdx + [x% cos x dx +C
=2[x.(—cosx)—j(—cosx)dx]+x2.sinx
—[2x.sinxdx+C
=—2¥cos ¥ +2sinx+x°sinx
-2[x.(-cos x) - [~ cosx dx]+C

=—2xcos x + 2 sin x + x2sin x + 2x cos ¥

-2sinx +C
ysinx=x"sinx +C (1)
T
Give that y=0 whenx= 5
= —Sin£+C
4 2
2
= L4 C:—n_

From equation (i)
2
. 2 T
ysinxy = X" 510X ———
1,[2
= (? - y) sinx = —~ Ans.
00
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