Solved Paper 2016

Mathematics
Class-XII

Time : 3 Hours

Max. Marks : 100

General Instructions:

All questions are compulsory.

S Ok bR

Please check that this question paper contains 26 questions.

Question 1 to 6 in Section A are very short — answer type questions carrying 1 mark each.
Questions 7 to 19 in Section B are long — answer I type question carrying 4 marks each.
Questions 20 to 26 in Section C are long — answer I type question carrying 6 marks each.
Please write down the serial number of the question before attempting it.

Delhi Set-I Code No : 65/1/1/D
SECTION - A | 4. Find the position vector of a point whi:h divides
1. Find the maximum value of the join of points with position vectors g—2p and
- -
1 1 1 2 a+ b externally in the ratio 2 : 1.
1 1+sin6 1
1 1 1+ cos6 Ans. Getting position vector as 2(2a+b)—1(a—2b) 1
1 0 o0 = 3a+4b %
Ans. A=|1 sin® 0 |=sin®cos® 1 [CBSE Marking Scheme, 2016]
1 0 cos6 A A A A A
5. The two vectors j+k and 3i-— j+4k represent
=L sin 20 .. Max value = L P the two sides AB and AC, respectively of AABC.
2 2 Find the length of the median through A.
[CBSE Marking Scheme, 2016]
1 —
2. If A is a square matrix such that A® 1, Ans. AD= E[AB +AC] Ve
then fingl the simplified value of (A - Iy’
+ (A +1)°-7A. — s &
@+1 |AD|=%|3i+5k|:%«/§ Y%
Ans. A-I°+A+1)PT7A A2=1=A3=A Y
=2A—-A=A 1 [CBSE Marking Scheme, 2016]
[CBSE Marking Scheme, 2016]  + 4 Find the vector equation of a plane which is at a
distance of 5 units from the origin and its normal
0 26 -2 RS
3. Matrix A = |3 1 3| is given to be vectoris 2i —3j+6k.
a3 - SECTION - B
symmetric, find values of a and b.
7. Prove that:
2b=3 and 3a=-2 41 L1 41 I
Ans. tan "—+tan —+tan  —+tan - = —
Yot Y 5 8 4

bzéanala:—E
2 3

[CBSE Marking Scheme, 2016]

* Out of Syllabus

OR

Solve for the x : 2 tan™ (cos x) = tan™! (2cosec)
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Ans.

Ans.

(22 (a4
=tan! i 1
LHS = tan L 11 + tan Ll_l 1J
57 38
=tan! (3] +tan™! [E) 1
17 23
(6, 1)
Ctanl 1723 | _ ot ( ﬁj 1
1 6 11 325
17°23
T
=tan (1)=— 1
(1)-1
[CBSE Marking Scheme, 2016]
OR
1 2cosx
= =tan —— = L - 2
1-cos“x sinx
= sinx (sinx-cosx) =0 1
= sin x = cos x ¥
= the solution is x = g 1

[CBSE Marking Scheme, 2016]

The monthly incomes of Aryan and Babban are
in the ratio 3 : 4 and their monthly expenditures
are in the ratio 5 : 7. If each saves ¥ 15,000 per
month, find their monthly incomes using matrix
method. This problem reflects which value ?

Let the income be 3x, 4x and expenditures, 5y, 7y

3x — 5y = 15000 L
4x -7y =15000

(3 =5)(x) (15000)

4 ) LyJ ~ 15000/

(x\ (-7 5)(15000)

LyJ N L 4 3Jl15000)

x = 30000, y = 15000 1/

.. Incomes are ¥ 90000 and ¥ 120000 respectively

%

“Expenditure must be less than income”
(or any other relevant answer)1
[CBSE Marking Scheme, 2016]

If x = asin 2t (1 + cos 2t) and y = b cos 2t
(1 - cos 2t), find the value of Y atr=T and
dx 4
t="T.
3

OR

2
Ify = x"provethatj—y——(d—y) _¥Y_o.

v?  y\dx

Ans. Herex =a (sin 2t +%sin4t] ,

y = b (cos 2t — cos?2t)
L = 2a[cos2t + cos4 t],

dt
Z—y 2b[—sin 2t + 2cos 2t sin 2]

= 2b[sin 4t — sin 2]

dy b[sin4t—sin2t} b
—==—|—————| = Ztant

dx  a| cos4t+cos2t

f] bnr b

dx ;= a 4 a
4

and d—y} = \/5ﬁ
dx J,_ a

z
3

1+1

Vs

)

[CBSE Marking Scheme, 2016]

OR

y=x"=logy = x.logx

1Z—y— (1+logx)

1ﬂ_7(dy] 1

:ydx y- \dx x
2
3‘1271/_1(@) _¥Y_o
dx?  y\dx x

)

1/

1%

)

[CBSE Marking Scheme, 2016]

10. Find the values of p and g, for which

[ 1-sin®x . T
— ifx<—

3 cos”x 2

] T

f(x)= P , 1fx=E
q(1-sinx) L
Li(ﬂ EpyD , ifx>—

. . s
is continuous atx = E .

(1-sinx)(1+sinx +sin® x )

Ans. LHL = Ilim
n_ 3(1—sinx)(1+ sinx)
x>
=1
2
ol
' 5
RHL = fim 23=8000) _ i, g = cosh)
h—0 (_Zh)

L (m=2x)
2

)

)
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where x- Z =} 1

©
2
2q sinZﬁ

7 oga

=>g=4 )
[CBSE Marking Scheme, 2016]

Show that the equation of normal at any
point £ on the curve x = 3 cos ¢ — cos® ¢ and
y = 3sint—sin®tis 4(y cos® t — x sin® #) = 3 sin 4¢.
(3 sin6 —2)cos6
5—cos?6 —4sin6

OR

12. Find: j do

T
Evaluate: Jezx .sin (g + x) dx
0

Ans. I=J (351n9;2)c059 v
5—(1-sin“0)—4sin6
sin 0 =t = cos 6 dO= dt
Izjz?’t_z dtz_[St_szt 1
t°—4t+4 (t—2)
dt dt
=3 +4 1
Jt—z f(t—Z)Z
~3log|t -2~ —+C 1
(t=2)
=310g‘sin9—2‘—L+C A
(sin® —2)

[CBSE Marking Scheme, 2016]
OR

T, Iy
Let I= ,Sin X e* dx

2x

4k
|
=
=)
\
4k
=
N——
S
=
ISH
=
—_

%1 = {; [Zs,in(: + x) - cos(g+ xﬂe“}:

* Out of Syllabus

[uny

) e ]
- L !

52

[CBSE Marking Scheme, 2016]

b
13. Find: [,[5——dx
a —x

Ans.

I:J.u;/j%dx

Put x3/2=t:>%.x1/2dx=dt or\/;dx=§dt 1%

I_%J' dt
3 /(as/z)z _2 1
= %.sin’1 (aa%) +C Va

P) o X3/2
:ESIH 1[113/2 +C 1/2

[CBSE Marking Scheme, 2016]

2

14. Evaluate: I|x3—x|dx
a

Ans. [= J‘i‘xa —x‘ dx

= '@ —x) s [ () + [ ) dx

1%

0 1 2
ESE Sl B E Sl B £ )
4 2 2 4 4 2 e

-1 0 1

4 2)7\27 1 4 2

1+1+2 1=E

4 47T, .

[CBSE Marking Scheme, 2016]

15.Find the particular solution of the differential
equation (1 - %) (1 + log x)dx + 2xy dy = 0, given
thaty = 0 whenx = 1.

Ans. Given differential equation can be written as
(1+logx)dx+ Zyzdy:O 1
x 1-y
integrating to get,
%(1+logx)2- log|1- y*|=C 2



Oswaal CBSE 10 Previous years’ Solved Papers, Class—12t"

16.

Ans.

17.

18.

Ans.

19.

x=1,y=0:>C=% %

= (1 +1logx?-2log |1-3*| =1 Y
[CBSE Marking Scheme, 2016]

Find the general solution of the following
differential equation:

1+ + (x—eta“_ly) dy =0
dx

Given differential equation can be written as

dx 1 etam‘l y

—4F X = 1
d]/ 1+ yz 1+ yz

=il
Integrating factor is ¢ ¥ 1
— =1 1
~. Solution is x.e™™ 1 = IQZtan y*zdy 1
1+y
- xetan—ly — %EZtan—ly +C 1

[CBSE Marking Scheme, 2016]

- > - .
Show that the vectors 4,p and ¢ are coplanar if

e NN
a+b,b+c and c+gq are coplanar.

Find the vector and cartesian equations of the
line through the point (1, 2, -4) and perpendicu-
lar to the two lines

4 = (81-9j+10k)+\(3i ~16j+7k) and
7 = (151 +297 +5k) + (37 + 8 - 5k)
Vector equation of the required line is

r=(i +2] —4k)+n[(3i —16] +7k) x (3i +8] - 5k)]

1

r=(i +2] - 4k) + A[(2i +3] +6k) 2

in cartesian form, x-1_y-2_ z+4 1
2 3 6

[CBSE Marking Scheme, 2016]

Three persons A, B and C apply for a job of
Manager in a Private company. Chance of
their selection (A, B and C) are in the ratio
1: 2 : 4. The probabilities that A, B and C can
introduce changes to improve profits of the
company are 0.8, 0.5 and 0.3 respectively. If the
changes does not take place, find the probability
that it is due to the appointment of C.
OR

A and B throw a pair of dice alternately. A wins
the game if he gets a total of 7 and B wins the
game if he gets a total of 10. If A starts the game,
then find the probability that B wins.

* Out of Syllabus

Ans. Let events are:
E, : A is selected
E, : B is selected
E; : Cis selected
A : Change is not introduced
1 2 4
P(El):;/P(Ez):;/P(Es):; 1
P(A/E;) = 0.2,P(A/E,) = 05, P(A/E;) =07 1
4 7
7710
PEIN=T 5 3 5 4.7 1
—X—F+—X—+—X—
7 10 7 10 7 10
_B_7
40 10 1
[CBSE Marking Scheme, 2016]
OR
.
Prob. of success for A = G
Prob. of failure for A = g
1
Prob. of success for B= =
12
. 11
Prob. of failure for B = —
12]
B can win in 2nd or 4th or 6th or....throw 1
p@:@gq%zgggj
6 12 6 12 6 12
51151151
612°612°6 12 !
555 5B
=— 1+—+ —
72 72 72
5 1 5 72 5
=—X—=—X—=— 1
727, % 7717 17
72
[CBSE Marking Scheme, 2016]
| SECTION - C |
20. Let f : N —» N be a function defined as
f(x) = 9x* + 6x — 5. Show that f: N — S, where S
is the range of f. Find the inverse of f and hence
find £ (43) and f! (163).
Ans. Letx;,x, € Nand f(x;) = f(x,)

9x? +6x; - 5=9x3 +6x,- 5

:>9(x12—x§)+6(x1—x2) =0
= (x;—x5) (9% +9x,+6) = 0
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= x;—-x%=00rx =xyas(9x; +9x, + 6) # 0, xy, x,
eN
.. fis a one-one function 2
f: N — Sis ONTO as co-domain = Range 1

Hence fis invertible
Jy+6-1
y=9x2 +6x-5=(3x+12 -6 x=Y">""

3
L Pla=YEE, yes i
FL43) = ‘/— 1, v
s (163)_@ 4 v

[CBSE Marking Scheme, 2016]

2

yz-x* zx-y* xy-z
21. Provethat |zx—y* xy-—z* yz-x?| isdivisible
xy-z° yz—-x* zx-y’

by (x + y + z), and hence find the quotient.
OR

* Using elementary transformations,
8 4 3

inverse of the matrix A =

1 2 2

to solve the following system of linear equation:

8x +4y +3z=19
2x+y+z=5
x+2y+2z=7

Ans. UsingC; > C;-Czand C, » C, - C; we get

y(z- x)+2*- 2% x(z- y)+2*- ¥* wy- 2°
A=lz(x- y)+x*- y* y(x- 2)+x*- 22 yz- &°
x(y-z)+y*- 22 z(y- x)+y*- * zx- 3P
2

Taking (x + y + z) common from C; & C,

z-x z-y xy-z°
:>A=(x+y+z)2x—y x-z yz-x* 1

y-z y-x zx-y°
R;—>R;+ R, + R4

A=(x+y+z)2

0 0 xy+yz+zx- x*- y*- 2
X-y XxX-2z yz- ¥
y-z y-x zx- y?
1

* Out of Syllabus

find the

2 1 1| and use it

22,

Ans.

Expanding to get
=@x+y+2?0y+zy+zx—x*— P27 1
Hence A is divisible by (x + y + z) and

the quotient is
(x+y+z)(y+yz+zx—x* -2 -2%? 1

[CBSE Marking Scheme, 2016]

Show that the altitude of the right circular cone
of maximum volume that can be inscribed in a
sphere of radius r is % Also find maximum
volume in terms of volume of the sphere.
OR
Find the intervals in which f(x) = sin 3x - cos
3x, 0 < x < 7, is strictly increasing or strictly
decreasing.
Let radius of cone be y and the altitude be
r+x
Lty =rt ...(d) )
Volume V = %n ¥ (r+x)
=%n(r2 - xz)(r+x) 1
av _ T 2 2 _ T
F E[(r -x )1 +(r+ x)(—Zx):I = g(r +x)(r—3x)
1
av 0= x=— b
dx 3
. . r  4r
o Altitude =+ —=— 1
3 3
and
2
4V —[r+x r—3x] l 27—6x <01
dx* 3
. Max. Volume—(f —J( ) ( 1’3)
Vs

8
=5 (Vol. of sphere)

[CBSE Marking Scheme, 2016]
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OR * 24
f(x) =sin3x-cos3x, 0 <x<m
f'(x) = 3 cos3x + 3 sin 3x 1
x=0:>tan3x=—1=tan3£ b2
4
* 25,
= x:n—n+£,neZ
3 4
xzﬁlﬁ,& 1%
4 12" 12
26.

Intervals are:

n)(x 7z (77 1lz )\ (1lzn
017 N>~ Wl 5~~~ |I/| =~/ 1
( 4)(4 12)(12 12)(12 )

f(x) is strictly increasing in

n 7n 1lx
0,— V| —,—
4 127 12 1

and strictly decreasing in

T 7n 11z
—,— |yl —,=7
(55 1

[CBSE Marking Scheme, 2016] Ans.

23. Using integration find the area of the region {(x,
y): x> +y® <2ax, y* > ax, x, y > 0}.

Ans. y=ax, ¥+ > =2ax=>x*—ax=0
=>x=0x=a 1

A

y*=ax

A

(x-a)* + y*= a*

v 1
Shaded area

= [Jg[\/az —(x—a z —\/E\/;]dx 1
A:[X;aqluz —(x—a)> +§sin‘1x_a —ﬁix%]

a

o
2
2 2 2
= —%u2+a—£ :ﬂ—zisq.units 1
3 2 2 4 3
[CBSE Marking Scheme, 2016]
Delhi Set-1I & Set-III

Note : All questions are from Set I.

* Out of Syllabus

. Find the coordinate of the point P where the line
through A(3, -4, -5) and B(2, -3, 1) crosses the
plane passing through three points L(2, 2, 1),
M(3, 0, 1) and N(4, -1, 0). Also, find the ratio in
which P divides the line segment AB.

An urn contains 3 white and 6 red balls. Four
balls are drawn one by one with replacement
from the urn. Find the probability distribution of
the number of red balls drawn. Also find mean
and variance of the distribution.

A manufacturer produces two products A and B.
Both the products are processed on two different
machines. The available capacity of first machine
is 12 hours and that of second machine is 9 hours
per day. Each unit of product A requires 3 hours
on both machines and each unit of product B
requires 2 hours on first machine and 1 hour on
second machine. Each unit of product A is sold
at X 7 profit and that of B at a profit of < 4. Find
the production level per day for maximum profit
graphically.

Let production of A, B (per day) be x, y respec-
tively

Maximise P = 7x + 4y 1
Subject to 3x +2y <12
3x+y<9 2
x20,y20
Correct Graph
Y
10)
8
A
6
4 B(2,3)
2
1 2 4N\5 X
3x+2y = 12
3x+y =9 Y 2
P(A) = 24
P(B) = 26
P(C) =21
. 2 units of product A and 3 units of product B
for maximum profit 1

[CBSE Marking Scheme, 2016

Code No : 65/1/2/D
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Outside Delhi Set-I Code No : 65/1/C
SECTION - A || SECTION - B |
x+3 -2 * 7. Find the coordinates of the point where
1. IfxeNand | 5 , | =8, then find the value the line through the points A(3, 4, 1) and
B(5, 1, 6) crosses the XZ plane. Also find angle
of x. which this line makes with the XZ plane.
Ans. (x+3)2x—(=2) (-3x)=8 1 8. Ttle t‘:vo aAdjacent siiies ?f aAparallelogram are
22 = 8 2i-4j-5k and 2i+2j+3k. Find the two
o B=2 % unit vectors parallel to its diagonals. Using
[CBSE Marking Scheme, 2016] the diagonal vectors, find the area of the
parallelogram.
* 2. Use elementary column operation C, > C, + 2C;
in the following matrix equation : -
Ans. let d; & d, be the two diagonal vectors:
2 1) (3 1)(1 o
2 0/ (2 0)l-1 &1 sdy=4i-2j-2k, dy=-6j-8k Y+ 14
3. Write the number of all possible matrices of or dy= 6} +8k
order 2 X 2 with each entry 1, 2 or 3. Unit vectors parallel to the diagonals are:
A 2 1~ 14
Ans.  No.of possible matrices=3* di=—i——j——=k b
P 1 1 \/g \/g J \/g V2
or 81
. IS 31 4, A 34 44
[CBSE Marking Scheme, 2016] d, = —g] _Ek or d, = g] +gk Y
4. Write the position vector of the point which divides SRR
L]
the join of points with position vectors 3;_ 23 ﬁl X az =4 2 —2/=4i+ 32} - 24k
NN 0 6 -8 1
and 24+3b intheratio2:1.
Area of parallelogram
Ans. 222+ 3b2) h 1(&7 —2) % = —|ﬁ1 X 32| =+/404 or 24/101 sq.units 1
+
7. . 45 [CBSE Marking Scheme, 2016]
=—q —_
3 3 9. In a game, a man wins X 5 for getting a number
(or enternal division may also beconsidered) greater then 4 and loses ¥ 1 otherwise, when a
fair die is thrown. The man decided to throw
i a die thrice but to quit as and when he gets a
[CBSE Marking Scheme, 2019] number greater than 4. Find the expected value
of the amount he wins/loses.
5. Write the number of vectors of unit length OR
perpendicular toboth the vectors a = 2i + j+ 2k A bag contains 4 balls. Two balls are drawn at
and Z _ } k. random (without replacement) and are found to
be white. What is the probability that all balls in
Ans. 2 1 the bag are white ?
[CBSE Marking Scheme, 2016] Ans. letX = Amount he wins then x =%5,4,3, -3
P = Probability of getting a no. 1
* 6. Find the vector equation of the plane with 1 5
— — — 1
intercepts 3, - 4 and 2 on X, Y and X-axis >4 T3’ q—l—p—g Ve

respectively.

* Out of Syllabus
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X 5 4 3 -3
2 3
P |1 |21.2 [(2Y1_4 |(2Y_8
3 338 9 3) 3 27 3 27
2
Expected amount he wins
5 8 12 24
= 2 XPX)=—4+—+——-——
= ZXPX) 3.9 27 27
—z P2l b
9 9
[CBSE Marking Scheme, 2016]
OR
Ans.

E;=Eventthatall ballsare white,
E,=Eventthat 3 balls are white and
1 ball is non white
E;= Event that 2 balls are white and 1
2 balls are non-white
A = Event that 2 balls drawn without
replacement are white

1
L )= )= ey ) == 1%
32 1 21 1
P E) =1, PV Ey) === PAE)=F. o=
1Y%
P(E,/ A)= / 1

VieaTe e

[CBSE Marking Scheme, 2016]

10. Differentiate x*"* + (sin x)®** with respect to x.

OR
If y = 2 cos (log x) + 3 sin (log x), prove that
d’y dy
2
x'——+x—=+y =0.
de* dx Y
Ans. let y=u+v,u=x"", v=(sinx)"

du
logu = sinx.log x = — = x¥"*,

dx

sin x
{cosx.logx+ }
x
Y2 +1

logov = cosx.log(sinx) = ? = (sinx)****
x

{cosx.cotx—sinx. log(sinx)}

2 +1
dy _ du @ =7 Cosxlogx+ﬂ
dx dx dx X
+(sinx)“** {cos x.cot x—sin x. log (sinx)}

e+
[CBSE Marking Scheme, 2016]

* Out of Syllabus

OR
Ans. dl: —2sin (logx) N 3 cos(logx) 1
dx X X
= xZ—y = -2sin(logx) + 3cos(logx), differentiate
b
w.r.t X Ya
2 .
N de+dl —2cos(logx) 3sin(logx) 5
dx?  dx x x
2d%  dy _ 2d% , dy
ST —+x—= =x"—+x—+y=0 1}
« dx? g dx ekl dx? xd v A

[CBSE Marking Scheme, 2016]

11. If x = a sin 2¢(1 + cos 2t) and y = b cos 2t
(1 - cos 2t), find ay att="
dx
Ans. & 2acos2t(1+cos2t)—2a sin 2¢.sin 2¢ 15
dt
dy . .
e —2bsin 2t (1—-cos2t)+2bcos2t.sin 2¢ 1
dy _ 2b cos 2t.sin2t —2b sin 2t (1 - cos 2t)
dx |,_m  2acos 2t.(1+cos2t) —2a sin2t sin 2t | =
a

[CBSE Marking Scheme, 2016]

12. The equation of tangent at (2, 3) on the curve y> =
ax® + bis y = 4x — 5. Find the values of a and b.
2

13. Find: jidx
-2
2 2
Ans. Let x*=t.. - x2 =— al 5 1
X +x" -2 (2" -1)(x"+2)
B t A N B
t-Dt+2) t-1 t+2
Solving for A and B to get, A_% B:% 1
1
= w2 [ [
xt +x?— x“+2
1 x—l JE X
=—log +—tan " —=+c¢
6 °|lx+1| 3 V2
1+1

[CBSE Marking Scheme, 2016]

b
2 .2
sin’x
14. Evaluate: J.,idx
, Sinx +cosx
OR

3

2
Evaluate : J.| xcostx | dx
0
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s

5
Ans. Let IZJ
0

sin? x
- e
sin x + cosx

Also
A sinz(g—x) s 2
I=J dx:J. COS% dx 1
(T T CosX + sinx
0 sin| ——x |+cos| ——x 0
G-+)+=d3-+)
Adding to get,
% 1
2= [ ———dx % +1
sinx + cosx

0

%
:% -([ sec(x—%)dx:%
%

log sec(x—2)+tan(x—2)0 1
= %{10g|\/§+ 1| - 10g|x/§ - 1|}
T{log|\/i+ 1| - log|x/— 1|or
1 \/§+1
PN R Nt 7

[CBSE Marking Scheme, 2016]
OR

3/2
Ans. J |x Cos nx|dx = j X COSTX dx — J. X Cos mx dx
0 0 1/2

1%

2 2

s T

_ Jxsinmx
T I

1/2 . 3/2
COSTTX } {x sinmx  cosmx }
0 1

/2
1/

1 1 ( 3 1 ) 5 1
= ——— —_— = 1
[CBSE Marking Scheme, 2016]

15. Find: J.(Sx +1)V4-3x - 2x%dx

Ans.

J@x + 14 -3x - 2xdx 1

= —Ej(—4x —3)W4—3x—2x%dx —Ej 4—3x—2x%dx
4 4

1 2% 5 Jai) 3Y
:_5(4—3x—2x )/—4\/5.[\/[4] —(XJFZ) dx

1+1

* Out of Syllabus

3
YV PN SN
2 4
4x+3 |41 ( 3)2 41 . (4x+3
x+—| +—.sin +C
8 \16 4) 32 J41
3
:—1(4—3x—2x2)A—E
2 4

4x+3 7 41 . (4x+3
———4—-3x—-2x" +—.si +C 1
{ 8 2" (\/41 )} |

[CBSE Marking Scheme, 2016]

16. Solve the differential equation:

y+ xZ—Z = x- y%
Ans. The differential equation can be re-written as:
:v+x%:1;z:l_122ivzdv=%dx 1

integrating we get
J- 2V +2
Virav-1"

= —J.;dx =Elog|Vz +2V -1

=-logx+1logC 1%
Solution of the differential equation is:
1 yz 2y
—log|~+—=-1 = =
5 og 2 log C —log x or,
¥2+ 2xy —x* = C %

[CBSE Marking Scheme, 2016]

17. Form the differential equation of the family of
circles in the second quadrant and touching the
coordinate axes.

18. Solve the equation for x : sin

(1-x)=cos'x

-1 1

x + sin”

OR

1X _
If cos™ =+ cos ' < = q, prove that
a

(SRS

2 2
z_ Zﬂcosowy—2
b

5 = sin’a
a ab

Ans. sin'x+sin!(1-x)=cos'x 1

= sin’l(l —-X)= g— 2sin~! x

1-x= sin(g—Zsin_lx)

=>1l-x= cos(Zsin_1 x)
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Ans.

19.

Ans.

:>1—x:1—Zsin2(sin’1x) 1
1-x=1-2¢
22 —x =0
. 1
Solving we get, x = 0 or x:E 1

[CBSE Marking Scheme, 2016]
OR

. X —
From the equation: |cos 124 cos 1% =Q
a
aqXx _
12 = o —cos
a

x iy X .
X _cos| a—cos?L | =X = cosor-cos| cos 1L
a b a b

.. COS

1Y
b

+sina - sin (cos_1 %J

1+1
2
:>£_y-c OC+sinoc 1—y—
a b2
x 2
:f—lcosa:sinoc 1—y— 1
a b b?
Squaring both sides,
2 2 2
:{{_ycosa) =| sino,[1-ZL
a b " 2
2 2
x°  2xy Y =)
= ———=—-C0S0+-— =sIn" Q. p
aZ ab bZ /2

[CBSE Marking Scheme, 2016]

A trust invested some money in two type of
bonds. The first bond pays 10% interest and
second bond pays 12% interest. The trust
received ¥ 2,800 as interest. However, if trust had
interchanged money in bonds, they would have
got X 100 less as interest. Using matrix method,
find the amount invested by the trust. Interest
received on this amount will be given Helpage
India as donation. Which is reflected in the
question ?

let Zx be invested in first bond

and Ry be invested in second bond
then the system of equations is:

10x 12y
12x 10y _ ppgp| ~ 6x+5y =135000
100 100
5 6 x 140000
A= :X = ;B
6 5 y 135000

Value:

. AX=B
5 -6
|A]=-1;;A7 = L 1
-11|{-6 5
.. 1 X
. Solutionis X =A"B=
Y
1 (5 —6|(140000 |10000 i+ 14
T _11|-6 5 |[135000| | 15000 e
. x =10000, y = 15000,
. Amount invested =(rupee)25000
caring elders 1

[CBSE Marking Scheme, 2016]

SECTION - C

20.

Ans.

There are two types of fertilisers 'A' and 'B'. 'A’
consists of 12% nitrogen and 5% phosphoric
acid whereas 'B' consists of 4% nitrogen and
5% phosphoric acid. After testing the soil
conditions, farmer finds that he needs at least 12
kg of nitrogen and 12 kg of phosphoric acid for
his crops. If 'A' costs ¥ 10 per kg and 'B' cost X
8 per kg, then graphically determine how much
of each type of fertiliser should be used so that
nutrient requirements are met at a minimum
cost.

Let x kg of fertilizer A be used and y
kg of fertilizer B be used then the linear
programming problem is:

Minimise cost: z = 10x + 8y 1
Subject to2x + 2¥ > 12—, 3y 4 > 300
100 100
5x 5y
—+——2>12=x+y =240 2
100 100
x,y20
Correct Graph 1%
A

120
60

© v 60 \120 180 240~.300 i’
\]\ ??‘\*x+y=240

2x+y = 300 10x+2y =1980

Value of Z at corners of the unbounded
region ABC:
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24.

Ans.

corner value of Z
A(0,300) (%)2400
B(30,210) (%)1980(Minimum)
C(240,0) (%)2400

The region of 10x + 8y < 1980 or 5x + 4y < 990
has no point in common to the feasible region.
Hence, minimum cost = ¥ 1980 at x = 30 and
y =210 %

[CBSE Marking Scheme, 2016]

Five bad oranges are accidently mixed with
20 good ones. If four oranges are drawn one
by one successively with replacement, then
find the probability distribution of number of
bad oranges drawn. Hence find the mean and
variance of the distribution.

Find the position vector of the foot of
perpendicular and the perpendicular distance

from the point P with position vector 2i+ 3}' +4k

- . A A
to the plane r.(2i+ j+3k)-26=0. Also find

image of P in the plane.

Show that the binary operation * on A =
R - {-1} defined asa*b =a + b + ab foralla, b
€ A is commutative and associative on A. Also
find the identity element of * in A and prove that
every element of A is invertible.

Prove that the least perimeter of an isosceles
triangle in which a circle of radius r can be
inscribed is 6/3 7.

OR

If the sum of lengths of hypotenuse and a side
of a right angled triangle is given, show that the
area of triangle is maximum, when the angle

between them is © .
3

B y D y C
Let AABC be isosceles with inscribed circle of ra-

dius ‘v touching sides AB, AC and BC at E, F and
D respectively.

* Out of Syllabus

let AE = AF = x, BE = BD =y, CF = CD = y then

(as D is mid point of BC)
area (AABC) = ar(AAOB) + ar(AAOC) + ar(ABOC)
1
= %.Zy(r +Nr? + x ) = %{Zyr +2(x+y)r}
y\/r2 +x2 = (x+y)r
yzr2 + xzyz =x%2 4 yzrz + nyr2
xz(y2 —12)= nyr2
22
== yz
yo-r
272
> x=— 07 1
yo-r
Then,
P(Perimeter of AABC) = 2x + 4y
4r%y
= +4 1
21 Y
dP —4r*(r* +y?
—= % +4 and P _ 0
dy  (y"-r7) dy
= y= \/gr 1+ %
0 Y

dzp] _ 47y v6r) 63
dyZ y:\/gr (yZ _ r2)3 r

Perimeter is least iff ¥ = \3r and least perimeter
is

2 2
P=dy+ ‘;’ y2=4J§r+4r ‘ﬁgrzéﬁr 1
yo - 2r

[CBSE Marking Scheme, 2016]

OR

B X C

let ABC be the right triangle with ZB = 90°
ZACB = 6,AC =y, BC = x, x + y = k (constant)
A (Area of triangle)

— 1 — 1 2 2
—E.BC.AB—E-qu —x 1%
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1 Y - axis 5
let z= A% =—x*(y* - x2 A A /D
o ( ) . R| y=4 e
:—xz{(k—x)z—xz} 4
< 4+
1 >
_ (272 3 74
= (¥ - 2kc’) 1 3 e
dz 1 d ) Y| x=1
—Z:—(Zxkz —6kx2)and—2:0 >
dx 4 dx
k 2k
= x:g,y:k_x:? 1+1 < ;X-axis
O| 0,0 P| 4
d*z 1 K? ’ Y 1
—= |  =—(2k*-12k =——<0 VZ ¢ 2
i Lk 2¢ x):lng 2 : are (OAQBO) = | (2\/} - ’;de 1
0
k i
.. zand area of AABC is max atx = — = éx% &
3 3 12
0
_ £ ES L n 32 16 16
and, cos 0 = ” Tk 2 :>9=g 1 =?_?=? 1
CBSE Marking Scheme, 2016 4,2 )
[ & ] area (OPQAO) = | xzdx - 112x3:| = % 1%
25. Prove that the curves y* = 4x and x* = 4y divide 0 0
the area of square bounded by x =0,x =4,y = 4 4 4
=03 Yy 1 3 16
and y = 0 into three equal parts. area (OBQRO) = J.Zdy = Ey = 5 1%
Ans. Image Point of intersection of y* = 4x and 0 g
x* = 4y are (0, 0) and (4, 4); Hence the areas of the three regions are equal.

[CBSE Marking Scheme, 2016]

26. Using properties of determinants, show that AABC is isosceles if:
1 1 1
1+cosA 1+cosB 1+ cosC =0
cos>A+cosA cos’B+cosB cos®>C +cosC

OR

A shopkeeper has 3 varieties of pens 'A', 'B' and 'C'. Meenu purchased 1 pen of each variety for a
total of ¥ 21. Jeevan purchased 4 pens of 'A' variety, 3 pens of 'B' variety and 2 pens of 'C' variety
for ¥ 60. While Shikha purchased 6 pens of 'A' variety, 2 pens of 'B' variety and 3 pens of 'C' variety for
R 70. Using matrix method, find cost of each variety of pen.

1 1 1
Ans. 1+ cosA 1+ cosB 1+cosC |=0

cos’? A+cosA cos®B+cosB  cos®C +cosC

Apply C, - C,—C, C3 > C3-C;

1 0 0

= 1+cosA cosB —cosA cosC —cosA =0 3

cos® A+ cosA (CosB - CosA)(CosB +COSA + 1) (CosC - CosA)(cosC +CosA + 1)

Taking (cos B — cos A), (cos C — cos A) common from C, & C;
1 0 0
< (cos B—cos A) (cos C—cosA) | 1+cosA 1 1 =0 1

cos’? A+cosA cosB+cosA+1 cosC+cosA+1
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f=4
f=4

Ans.

Expand along R;

(cos B —cos A) (cos C —cos A) (cos C—cos B) =0

cos A = cos B <A=8B
cos B = cos C B=C
or
cos C = cos A C=A
OR

let the cost of one pen of variety ‘A", ‘B" and ‘C’
be X x.% y and X z respectively then the system of
equations is:

x+y+z=21
4x+3y+2z =060 1%
6x +2y+3z=70

Matrix form of the system is:

A-X = B, where
1 1 1 X 21
A:432;X=y;B=6O )
6 2 3 z 70
|A| =(5)-1(0) +1(-10) =-5 1

co-factors of the matrix A are:

Outside Delhi Set-I1 & Set-I11

Note : All questions are from SetI.

< AABC is an isosceles triangle

[CBSE Marking Scheme, 2016]

Cyu=5 Cu=-1, Cy=-1;
Cp=0; Cxup=-3 ng =2; 2
C3=-10; Cp=4, Cyuz=-1

, " 5 -1 -1
Al=—"AdjA=—| 0 -3 2 VZ
| Al -5
-10 4 -1
Solution of the matrix equation is X = A™ B
x : 5 -1 -1jf21| |5
v==3 0 -3 2|60|=(8
z -10 4 -1)[{70| |8
x=5y=82z=8 1

[CBSE Marking Scheme, 2016]
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