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Mathematics 2014 (Outside Delhi) SET 1

Time allowed : 3 hours Maximum marks : 100
SECTION — A x-y z] [-1 4 |

1. IfR=[(x,y):x + 2y =8lis arelation on N, write 4. If [Zx-y w] =[ 0 5]’ find the value of

the range of R. (1l
Solution : The given relation on N is
R={(x,y):x+2y=8]

X+y. [1]
Solution : Given,

Since bothx, y € N ' x-y z] ) -1 4

. x can take values 2, 4, 6 for other values of 2x-y w 0 5
ye N. Comparing the corresponding elements, we get
For x=2, 2+2y=8 x-y=-l,z=4
= y=3 2%-y=0,w=5
For x=4, 4+2y=8 Solving these equations, we get
= y=2 x=1y=2
For x=6, 6+2y=28 x+y=14+2=3. .Ans,
= y=1 _— 7 a1

R= {(2; 3)1 (41 2)1 (6I 1)] : —-2 4
The range of R = Setofsecond element’s Solution : Given,
= {1, 2,3}, Ans. 3x 7’ ’8 Z‘

2. Iftan‘1x+tan'1y=£,xy<1, then write the 2 4 |6
yalue.ofx+:y+xy. ' [1] = Jxx4-(-Dx7=8x4-6x7
Solution : Given, - 12¢+14 = 3242

tan! x + tanly = % = 12r=-10-14=-24
. x= -2, Ans,
= 'tanulﬂ . x
1-xy 4 6. If f(x) = [tsintdt, then write the value of
0
x+y T y
= = tan— (x). 1
1o xy an f ) (1]
y Solution : Given, f(x) = [tsintdt,
_ ‘ 0
= 1-xy 1 Integrating by parts, we get
X X
= x+y=1-xy [tsintds = t(—ct)];—j'l.(—cost}dt
. _ : 0 0
rry+ay =1 Ans. fx)=[-tcost+sin ¢

3. If A is a square matrix such that A% = A, then =-xcosx+sinx
write the value of 7A - (I + A)®, where Iisan - fx)=-xcosx+sinx
identity matrix. - [l Differentiating w.r.t. x, we get
Solution : f'(x}y=-{lcosx—~xsinx] +cosx
7A~(I+A)=7A -+ A® + 312A + 31AY =-cosx+xsinx+cosx

(v @+bP =+ 1%+ 34% + 3a1?) =xsinx Ans.
=7A - [+ A%A +3IA + 31A?) -‘
[ I"=1VneN] 7. Evaluate: I 12+ dx, 11
=7A -1+ A?+3A +3]A) }1 L2
. . _ x
[+ A2=A,1A=A] Solution : Let I‘"_f 2x2+1
Putting 1t
=7A~(I+A+3A+3A) = 2xdy = df
=7A-1-7A=-1, Ans. - o xdx = %dt
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Also, x=2=>t=5 Solution : The Cartesian equations of a line are
and x=4=1t=17 3-x y+4 22-6 i)
= S =—— .
117 4t .7 4
=2 I ”=— 1}:’7 54 z—3
> TP =T - e
= —[logl7-lo 5] -
[1 8 17 8 = x=3-5,
= —103(5) Ans. y=-4+74,
8. Find the value of ‘p' for which the vectors z=3 ': 24 .
- . .
31 +2]+9kand1-2p] +3karepara11e1 Now, a =3i-4j+3k
[11 - LRy
N and - b = -5i+7j+2k.
n :
Solution : Let 72 =37+2] +9k .0) :. The vector equation of the line (i) is
A
and D= -2 43k () 7= d4Ab
. - - . N
Since 4 and b afePafau:llr =7 =(3?—4?+3£)+x(—5?+71‘+22).Ans.
L T L §
G B o SECTION —B
= —i— = —2—5=% 11, Ifthefunction f:R—)Rbegivenbyf(x):xz-!-Zand
3 2 g:R—)Rbegivenby g(x)=—x-f—1,x¢1, find
= 1 TZE fog and gof and hence find fog (2) and
- 3= L g0f-3). [4]
:,'01 Solution : Given, f:R—R
= P=3 Ans. such that, Flx)=22+2 )
A A .
9. Find 7 (bxc),lf" 21+]+3k,b i and g:R-R
: X .
+2j+k and ¢ =31+]+2k. 1 such that, glx) = mr"ﬂ (i)
Solution : Given, Now, fog:R—>R
- Ao n ‘ X
a =2:+]:I\-3k such that, (fog)(x):f(g(x))=f T-1
T =—te2j+k x ¥
b=-i+2] = (—*—) +2 (x21)
- A A x-1
¢ =3i+]+2k ’
2
PG fo9) @ = () +2=6
(bxc)=-1 2 1 Also, gof:R>R
312
Suchthat, (gof (x) = g(f(x))
A s “ . X242
= 1@-1-7 2-3)+ k(-1-6) s e
A i " +2-1
=3i+5] -7k B x%+2
)
L2 (Bx) = @145 +30).081+5] ~7K) x4
= 2x3+1x5+3x(=7) (gof)(—3)=((;'z—))2—+—%=%-
-3)“ +
= 6+5-21=-10. Ans, 12, Prove that :
10. If the Cartesian equations of a line are
3—x=y+l’l=:"“‘:“6,w*ritetl'levec:torequation tan-t|YAFX-V1-¥ 1-x) _©® 1 1 x,inSL
5 7 -4 1+x+ 1 -X 4 2 i JE (4]
for the line. - "
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Solution: L.H.S.

1+x+

Putting

X = cos 0, we get

= tan™*

= tan™

\/icosg—\/fsine

[ V1+c0s6—1—cos D
| V1+cos8 ++/1—cos0 |’

( cos0 =2cos? qu1 =1-2sin? ﬂ)
2 2

chosg(l—tang)

= tan~! 5 :
2 —|1+tan—
_fcosz( + 2)
. FtanE—tang
= tan |4 —2
1+tan—tan—
i 405
I T 0 1
= tan™! tan(———) =X 29
|4 2)]72 2
n 1 -1
= Z—Ecos x =RH.S. Hence Proved.
OR
Iftan"l (x_z_)+tan"'l (12)=E ﬁndthe
1-4 x+4 !
value of x.
Solution : Given,
m_l(x-—2)+tan_1 (x+2) - E
x-4 x+4 4
x-2 x+2
“1f x-4 x+4 | _
= 1__x—2 x+2| 4
x—-4 x+4
wtanlx+tan y = tan Y.
1-xy
- (x- 2)(x+4)+(x+2)(x -4) =tan£
(? - ~16)- —(x%-4) 4
o x? +2x— a:;z —2x-8 _
= 222 -16 =-12
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_1[J1+_x Ji_;c](\/_s 51)

5 2 (USIS?—T:)
\/icosE+\/EsinE 4

)

= 22 =4
= 2=2
. x =% +2. Ans.

13. Using properties of determinants, prove that:

x+y x x
5x+4y 4x 2x| =
10x+8y 8x 3x
Solution : Taking L.H.S.

x+y x x
S5x+4y 4x 2x
10x+8y 8x 3x

Applying R3 - R3 - 2R,, we get
x+y x x

2[4

Let A=

A= Bx+dy 4x 2«
0 0 -~x
Taking x common from C; and Cs, we get
x+y 1 1
=2 |5x+4y 4 2
0 0 -1
Expanding along R3, we get
_ 20 4| XY 1
= * 1)’5x+4y 4‘

I

- 2% [4(x + ) - (5x +4y)]
~ 2% (4x + 4y — 5x — 4y)
-2 ==R H.S.
Hence Proved.

1]

li

Find the value of i;iiatte = gifx?uee (sin @ —

cos 0) and y = ae® (sin 6 + cos 0). [4]
Solution : Given,
x=a¢® (sin 8 ~ cos 0)

Differentiating w. r. . 8, we get

(i)

) =a[e® (sin 6 —cos 0) +¢% (cos 8 +sin 0)]

=22¢% sin 0

and  y=ae® (sin 6 +cos )

(D)
Differentiating w.r.t. 8, we get

%g_ =ale? (sin 6 +cos 6) + &° (cos § —sin 9)]
= 22¢% cos 0
dy
dy _EE i 24¢% cos ®
de  dx 24,8 sin @
de
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15.

16.

d_y =cotH
dx

I
At 6= i cot4
If y = Pe®™ + Qe™, Show that
2
sz—y—(a+b)%+aby=0. [4]

Solution : Given,

=1. Ans.

y = Pe™ + Qe (D)
Differentiating w. r. t. x, we get

dy .
i P.e® a+ Qb ...(ii)

Again differentiating, we get

2
d_g = aPe™ 2+ bQe™ b

x
= #2Pe™ + Qe
. dzy dy
s~ LH S = -d?_(a.[.b)gx__Faby

=2 P+ Qe —(a+b) (aPe” +b
Q &%) + ab (P + Q &) ..(iii)
Using (i), (ii) and (iii),
=e®[#P-(a+baP+abP]
+e* [PQ-@+b) bQ+ab Q]
=e®.0+ .0
=0=R.H.S. Hence Proved.

Find the value (s) of x for which y = [x(x - 2
is an increasing function. [4]

Solution : Given _
y = [xax-2P
= y=x*(x-2)
= flx) (Let)
Differentiating w.r.t. x, we get

d
fo= 2t

= 2x(x - 2% + 222 (x - 2)
= 2x(x-2) (x -2 +x1)
= 4x(x—1) (x - 2).

For y to be an increasing function, 9.0

= (x-1)(x-2)>0 dx
= x=0,12
., - R S ) - R + -
o 0 1 2 w
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T | 5RO/ () | Natureof
Interval f'(x)=4x(x-1) | function
Value
(x-2) fx)=y
0) |x=-1 e —<o | S
(= 0) [ x=1 |OEE=-<0| g0
0,1 =05 1> | ey
0,1) =05 |(HE)E)=+> increasing
1,2 -15 —_ <o | Sty
A2 |x=15|EE=-<0 | Lo
Strictly
(2/20) =3 |(HHH=+>0]. )
increasing

.. yis an increasing function in [0, 1} U [2, ©) Ans.

OR

Find the equations of the tangent and normea:

to the curve v =1 atthe point (Jfa,b).

& B

Solution : The given curve is

2 2
gL
a“ b
Differentiating w.r. t. x, we get
2 2y dy g
a2 b2 dx
: x
= 2
N &y _ 2 Y x
dx ¥ Ay
2
AtP(V2a,b)
Slope of the tangent,
¥ J2a b
= —.——=2.—
™ 2 b J_a
and slope of the normal,
a
1y = -—in
.. Equation of the tangent at P is
y-b= Ji%(r—ﬁa)
= y= ﬁ%x—2b+b
b
= y=2-x-b

= J2bx—ay—ab =0
Also equation of the normal at P is

-a
y’—b = —zg(x—'\/iﬂ)

%
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— ﬂ+b+a_2.
- I TAR
= V2by-20' = _pxs 242
= ax+V2by~2@2+62) =0 Ans,
n .
17. Evaluate: j}xsi;:dx (4]
01+cos” x
Solution:Let, I = ]F4:cs_mzxdx -..{i)
01+cos“x
Hj — 3 —
- I = 4(n x)zm(n x)dx
0 l+cos“(m—1x)
a a
‘-'If(x)dx=ff(ﬂ—x)dx]
0 0
Tl:4 —_ 3
I = ﬂ)iﬂ‘vdx ..
0 1+cos“x
Adding (i) and (ii), we get
T o
2= anj T gy
ol+cos“x
—
= I= 2n[——" dx
01+cos” x
Putting, cosx=t
= sinxdx = —dt
Also, x=0=2t=1
and x=nf=-1
...1 _
I= 211:_[ dtz
11+¢
1 gy
= 2x
_I]tz+1
[ 2 fyde=— 2 £(z) ]
1
-1
= t
21t[tan ]_1
= 2nftan” (1)-tan™! (-1)]
- Zn[E_(_E)]
4 4
= 2n[24_n]=1[2 AIIS.
OR
x+2

Evaluate: | ————dx.
s)xz +5x+6

d
Solution:let, x+2-= AE(x2+5x+6)+B
= ¥+2=A2x+5)+B ..()
= x+2=2Ax+5A+B

www.cbsepdf.com
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On equating the coefficients of x and constant

term on both sides, we get
2A =1
1
= A= 2
and 5A+B=2
= E+B =2
2 5 1
~. Equation (i) becomes,

1
x+2= %(2x+5)—§

1 1
—(2x+5)-=
j__x_+2_dx =2 24,
2 +5x+6 x2+51+6
1 2x+5 1 dx
= —-I—-—dx_ _'[—__
2°Jx2 45546 2 Jx2+5x+6

Putting, x? + 5x + 6 = ¢
= (2x + 5) dx = dt

2 dx

1 1
fe2at~2 I\/(Hg)z_e)z

2

|

- IL=log x+x? g
| Vx? 4P
V&2 +5x+6 —%log (x+g)+\/x2 +5x+6

+C

Find the particular solution of the differential
d
equation Ey =1+x+y+xy, giventhaty =0
whenx=1. ' [4]
Solution : The given differential equation is
A j—z =1+x+y+2y
dy
-~ =(1 1
= T Q+x)+QQ+xy
=(1+x)(1+y)
- Y - 1 exx
1+y
Integrating both sides, we get
dy
— — i1
j1+y JA+x)dx+C
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19.

2
= log (1 +y) = x+%+c

Putting,
when x =1, we get

y=0

log1 = 1+%+C

= =§+C
2
-3

= C= >

. The particular solution of the given differential
equation is

? 3
log(Q+y) = x+——3 Ans,

2 2
Solve the differential equation (1+ x%) -Z—z +y
=, [4]
Solution : The given differential equation is
1+ xz)%+ y = gl lx (i)
Rewriting the given differential equation, we get
-1
d_y . 1 y ebm X
dx 1422 1+2%
which is a linear differential equation of the form
dy
Zipy =
1 TV Q )
Here, P=
o 1+x°
etan_1 x
and =
Q=12
dx

Pir = [——=—=tan* x
J I1+x2

-1
Now, -I.1-7.=e‘[de=e"*‘n x

Hence the solution is

y(LE)=[Q.(LF)dx+C

-1
e x

-1
nlz | P P

y.e 2

1+x
(tan”1 )zdx
= j_e_;__
‘ 1+ x>
Putting, tan”x=¢
1
1+x2

+C

dx =dt
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tan~x = l e?.ﬁn“1 x

2

ye +C.
| 1

- -1
y= %em ¥4 Ce ™ ¥ Ans,

20. Show that the four points A, B, C and D

' AR A2
with position vectors 4i+5j+k, -k

A A A AA A
3{+97+4k and 4(-i + j +k) respectivelyare
coplanar, (4]
Solution : Given the position vectors are
A A A A _A )} l\. A
A@i+5j+k); B(=j—k);C(3i +9j+4k);
AN A
andD[4(—i+j+k)].
These points will be coplanar if
- o -
AB,AC,AD}=0
— A A A AA
Now, AB=(—j—k)—(4i+5j+k)
A A A
=—4i-6j-2k
- A A A A A A
Ac=(3i+9j+4k)—(4i+5j+k)
A A A
=—i+4j+3k
- A ACA A A A
AD=(-4i+4j+4k)—(4i+5j+k)
AA A
=—-8i-j+3k.
-4 -6 -2
- = =
[AB, AC, AD} =i-1 4 3
-8 -1 3
=-4(12+ 3)+6(-3 + 24)
| ~2(1 + 32)
= —60+126 - 66
=-126+126=0

- The giveh points A, B, C and D are coplanar.
Hence Proved
OR '

A A A

-
The scalar product of the vector g = i+j+k
with a unit vector along the sum of vectors

- A A A - A A A
b=2i+4j-5k and c=Ai+27+3k is
equal to one. Find the value of A and hence find
the unit vector along Z+:-)

— I} l} A
Solution : Given, a =i +j +k;

A A A
- 2i+4j-5k

al <
I}

li

A A A
and AMi+2j+3k

NO Login No OTP No advertisement


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

CBSE 2014 Maths Solved Paper

21.

A A A
= B+ = (24M)i+6]-2k
: > o
The unit vector along 7 + ¢ is
> _ b+c
P = b+

@+M)i+67-2%

o
= =
J{z + 1)2 +62 + (—2)2

@+A)1+67-2k
= T ..(})

= /T

- -

Given, a.p =1
. (4 j+R)I(2+ ) T+6 7 2R] 1
VAZ +4h+ 44
(2+A)+6-2

= A0
VAZ +4)+ 44
= VAZ44A+44 =X +6

Squaring on both sides, we get
M +4h+44 = A%+ 125 + 36

= 8\= 8
= A= 1 (i)
and the required unit vector is
2 @+1)7+67-2k
Vita+44
[Using (i) and (i)]

It

%(3’1‘\+6?—2£). Ans.
A line passes through (2, -1, 3) and is
— A A A
perpendicular to the lines r=(i+7—k) +
A AA - AA A
+M2i-2j+k) and r=(2i-7-3k) +u
PR
(i +2j +2k)., Obtain its equation in vector and
Cartesian form, [4]
Solution : The given lines are

4 A A A A A A
F=({+j-k)+M2i-2j+k) ..(4)
- A A Fal A A A
ro=(Q2i-7-3k)+u(i+2] +2k)..(i)

Equation of any line passes through (2, ~1, 3)
with direction cosines I, m, n is

> ALA A ALA LA
ro= 2i-j+3k)y+A(i+mj+nk)..(i)

Now line (i) and (ii) are perpendicular to (i),
we get
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2A-2m+n=0 ...(iv)
I+2m+2n=0 (V)
Solving equations (iv) and (v), we get
I _ m on
-4-2 " 1-4 4+2
I _m_n
g 21 2
. From (iii), the required line in vector form is
- A A A A A A
r=Q2i-j+3k)+A(2i+j-2k)
Also cartesian Equation is

x-2 y+1 z-3
2 1 -2

. An experiment succeeds thrice as often as it

fails. Find the probability that in the next five
trials, there will be at least 3 successes.  [4]

Solution : Let, p = Probability of success

3 3
T 3+1 4
g = Probability of failure
-1-3_1
4 4
Here, n=>5

~. Probability of at least 3 successes
’ =P(X = 3)
=P(X=3)+P(X=4) + P(X=5)
=Cop’f + *Cap'q" +°Copy”

3 2 4 5 0
-0(3] () =) GG) G)
4)\4 4} a)\a) \4
270 +405 +243
45
918 _ 459
1024 512°
SECTION — C

. Two schools A and B want to award their

selected students on the values of sincerity,

truthfulness and helpfulness. The school
A wants to award X x each, ¥ y each and ¥ z
each for the three respective values to 3, 2
and 1 students respectively with a total award
money of ¥ 1,600. School B wants to spend
T 2,300 to award its 4, 1 and 3 students on the
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respective values (by giving the same award 2 1 5]
money to the three values as before). If the 1 1 2 -5
total amount of award for one prize on each =75 a

value is ¥ 900, using matrices, find the award 3 -1 -5

money for each value. Apart from these three
values, suggest one more value which should
be considered for award. (6]

From (i), X=A"1B

Solution : Given the awards for sincerity, o 1 2 —1 5 || 1,600
truthfulness and helpfulness are ¥ x, T y and y|=-3| 2 -5]1 2,300
¥ z respectively. 2 |3 -1 5] 900
- 3x+2y+z=1600 . 1,000
4x+y+32 = 2,300 =—§' -1,500
x+y+2 =900 '1—2,000
The given equation can be written in matrix x 200
form, = |¥|=|300
AX =B (D) . 400
3 2 1)« 1,600
= x= %200,
i 1 ‘Z’ Y| =230 y= 300
zl | 900 and  z=%400
'3 2 1 X Apart from the three values, sincerity, truthful-
ness and helpfulness, another value for award
Here, A=|4 1 3 X=|y should be discipline. Ans,
1t z 24. Show that the altitude of the right circular cone
"1.600 of maximum volume that can be described in
B = | 2,300 a sphere of radius r is %[ . Also show: that the
| 900 maximum volume of the cone is 8 of the
3 9 1 volume of the sphere. 27 6]
. Solution : From the figure OA = OC = (Radjus
Now, Al =4 13 of the sphere)
From right angled A OBC,
=3(1-3)-2(4-3)+1(4-1) BC = 7sin6,
=-6-2+3 OB = rcos §
=50
= Al exists.
For adj A,
Ap=(1-3)=-2,Ap=-(4-3)=-1 Ap=
@4-1)=3
An=—@2-1)=-1,An=(3-1)=2,An=-(3-2)
=-1
Ag=(6-1)=5An=-(9-4)=-5An=(3-8)
-2 -1 3 T [2 -1 5 V = Volume of the inscribed cone
adjA=|-1 2 -1| =|-1 2 -5 1 a1 )
5 .5 5 3 _1 -5 = E‘n:R H=_§7t(BC) AB
1 1 2.2 .
Al= ——.adjA = —nr°sin” O(r +7cos6) ()
|A] -8
www.cbsepdf.com 8
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[-. AB=AO +OB]

= V= §r3(sin2 0+sin? 8 cos6)

Differentiating w.r.t. 0, we get

3
% = 53— [2 5in © cos 6 + 2 sin B cos? 0 —sin3 6]
For maxima or minima,
av _
40
=> §in 0[2 cos 6 + 2 cos® 0 —sin? 0] = 0

= 2cos0+2cos?0~(1-cos?0) = 0

[~ sin® = 0]
= 3cos?0+2cos6-1=0
=  3cos?0+3cos0-cosH-1=0
=.3cos0(cos0+1)-1(cos0+1)=0

= (3cos0-1).{cosB+1)= 0
= 3cos6~1=0
[-cos 0 = 0]
= cos 8 = 5
H=r+rcos9
crerid
3 3
Also V changes sign from + ve to — ve for this
value of 8
= V is maximum.

. Maximum volume of the inscribed cone,
V= gr3 (1-cos 8)(1+ cos6) [From (i)]

)
3 s\ "3
L 32__8_(& s)
3" 27 73"

It

]

8
57 Volume of the sphere.

Hence Proved.

1
25. Evaluate: | ——————dh., 6
J'cos“ x+sin? x t6]
Solution : Let, I= j'~—1—dx

cost x+sintx

4
sec™ x
d

1+tan? x

]

J.SEC2 x.sec2 x

3 dx
1+tan* x

| (tan?+1)sec? x
1+tan? x

(v sec?x=1+ tan?x)
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Putting tanx=
=  sec’xdx =dt
1+1
2 2
1= [ g g
2
t
1
1+
t
= | dt

e
1.y
=Etan ('J—E]+C
dx 1. _
( S Z= 1‘+°]
tanx— 1
=——15tan_1 J;mx +C
=%mul(tanx;/—§cotx] c
Ans,

26. Using integration, find the area of the region
bounded by the triangle whose vertices are
1,2), (1, 5) and(3, 4). (6]

Solution: Let A (-1,2); B(1,5) and C (3, 4)
Equation of AB is

5= —=(x-1
y-5= 776D
3.7 .
= Y= Ex+5 (i) -
Equation of BC is
4-5
y~4= 37(-3)
111 "
= y= ~Ex+—2— v (i)
Equation of AC is
4-2
y-Z: '—(x+1)
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= 1+3A =0

...(].U.) - k _ _l'

Substituting A =—% in (i), we get

(Do)

= x-z+2 =0 ..(ii)
This is the equation of the required plane.
Distance of plane (2) from origin (0, 0, 0)

> X = Length of L from (0, 0, 0) on plane
0-0+2
VY1 =_.2——; )
Area of the required triangular region, ABC VIT+(-1)
= Area of trapezium ADEB + Area of trapezium _2 .
BEFC - Area of trapezium ADFC ‘ “ﬁ“ﬁ“mts' Ans.
= !y yapdx+ [P ypcdx~ [ yacdx OR
_a(3. .7 3f=1_ 11 Find the distance of the point (2, 12, 5)
- I_1(2x+§)dx+fl (—2—x+ 2 )dx from the point of intersection of the line
1 5 - A A A A A A
~B=x+2 |dx r=2i-47+2k+A (3i+4j+2k) and the
-1 2 2 - A AA
plane 7 (i-2j+K) =0,
1 3.2 3 . o
_ [gx2+zx] +[—ﬁ+1—1-x] _|:x_+§xj| Solution : The given line is
T laT 2 4 2 4 2 > A A A A A A
- -1 ro=2i-47+2k+ A (3i+4j+2k) ()
= (§+Z)_ [E_Z).,. (_ 2+§)_ ('_".1_ 11_) Writing equation in cartesian form
2 2) 42 4" 2 4 2 2 _yrh_z2_y
_[2+E)+(l_,5_) 3 - 4 2 Y
7 4 2)\4 2 <. Point on line is (3A + 2, 4k — 4, 24 + 2)
3,783,798 11191515  Thskmonteplne
42 424 2 4 2 4 2 42 7 (i-27+k) =0
= 7-4+1=4sq. units Ans, non an aa
27. Find the equation of the plane through the line = (xi+yj+zk)-(i-2j+k) =
of intersection of the planes x + y + z = 1and = x-2y+z=0 ..(i)
2x + 3y + 4z = 5 which is perpendicular to the 3N+2-204A-4)+2A+2=0
plane x —y + z = 0. Also find the distance of the = —3+12=0
plane obtained above, from the origin.  [6] - A=4

Solution : Equation of any plane through the
line of intersection of the planes.

x+y+z-1=0 (B3x4+2,4x4-4,2x4+2)=(14,12,10).
and 2x+3y+42z-5=0
x+y+z-1+M2&x+3y+42-5)=0

.. The point of intersection of (i) and (ii) is

Distance of the point (2, 12, 5} from the point

14,12, 10
=>1+20)x+(1+30y+(1+42)z—-(1+50)=0 ( )
() = J14-2)* +(12-12)* +(10-5)
This ptane is perpendicular to the plane ) ~ JTHZ50725 = /169 =13 units Ans.
X-y+z= » .
o (A+2).1+A+30)(1)+(1+40).1=0 28. Ama{uufac.mnng company makes tfvo types of
- 142 —1—-3h+1+40=0 teaching aids A and B of Mathematics for class
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XII. Each type of A requires 9 labour hours of
fabricating and 1 labour hour for finishing.
Each type of B requires 12 labour hours for
fabricating and 3 labour hours for finishing,.
For fabricating and finishing, the maximum
labour hours available per week are 180 and
30 respectively. The company makes a profit of
* 80 on each piece of type A and ¥ 120 on each
piece of type B. How many pieces of type A
and type B should be manufactured per week
to get a maximum profit ? Make it as an LPP
and solve graphically. What is the maximum
pfoﬁt per week ? [6]

Solution : Let x and y be the number of teaching
aids of type A and B respectively. Then the LPP

15
Maximize Z = 80x + 120y
Subject to constraints :
. 9x+ 12y < 180
x+3y=<30
and x=20,y=0,
First we draw the lines AB and CD whose
equations are
9x + 12y = 180
= 3x+4y =60 (i)
) x{20| 0
y|[0 |15
and x+3y=30 «o(ii)
x(30(0
v|0 {10
Let P be the point of intersection of the lines
3x+4y =60
and x+3y=230

Solving these equations, we get point P(12, 6).

www.cbsepdf.com 11
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The feasible region is OAPDO which is shaded
in the figure.

The vertices of the feasible region are O (0, 0),
A (20,0, P(12,6) and D (0, 10)

The value of objective function
Z = 80x + 120y as follows :
Corner Points | Maximize Z = 80x +120y
AtQ(0,0) 0
At A (20,0) 1600
AtP (12, 6) 960+ 720 = 1680 maximum
AtD (0, 10) 1200

. The profit is maximum at P(12, 6) i.e., when
the teaching aids of types A and B are 12 and 6
respectively.

Also maximum profit = ¥ 1630 per week. Ans.

There are three coins. One is a two-headed
coin (having head on both faces), another is

~ a biased coin that comes up heads 75% of the

times and third is also a biased coin that comes
up tails 40% of the times. One of the three coins
is chosen at random and tossed, and it shows
heads. What is the probability that it was the
two-headed coin ? [6]

- . Solution : Let A be the two headed coin, Bbe the

biased coin showing up heads 75% of the times
and C be the biased coin showing up tails 40%
(i.e., showing up heads 60%) of the times.

Let Ey, E; and E; be the events of choosing coins

;of the type A, B, C respectively. LetS be the event

of getting a head. Then,
1 1 1
=—,P(Ey) = =,P(Ez)==
P(Ey) = 7,P(E) = 2, P(Es) =

75 3
= l,P 5 =75% = ==
P(S/Ey) (5/Ep)=75% 00"
60 3
P(S =60% = —==.
(S/Es) =6 003
~. By Bayes’ theorem, the required probability
P(E)P(S/E)
£ P(B)PS/Ey)
=
X1
3

) 141,313
.3 '3 4 3 5
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DN S
14243
4 5
- 20 20
20+15+12 47

OR

Two numbers are selected at random (without
replacement) from the first six positive integers.
Let X denote the larger of the two numbers
obtained. Find the probability distribution of
the random variable X, and hence find the mean
of the distribution.

Solution : Sample space

S =1{1,23,4,5,6}
Number of ways of selecting any two members

Download All Previous Year and Sample Paper from www.cbsepdf.com

PX=3) 12-5—(3>1,3>2)

I

P(X=4) 13—5(4>1,4>2,4>3)
4
PX=5) = = (6>1,5>2,5>3,5>4)

5
P(X=6) = 1z 6>1,6>2,6>3,6>4,6>5)

" ... The probability distribution is
X 1[2[3[4]5]6
px=n|o | L|2]3]415
15115 (15 [15 |15

. 6
- Mean of the distribution = ¥, P;X;

of Sis ol
6x5
6C; = ——=15. =0x1+lx2+£x3+ix4+-4—x5+2x6
2! 15 15 15 15
Now X denotes the larger of the two selected _1 (042+6-+12 +20 + 30)
numbers. 15 :
L PX=1) =0 7
) 1 = % = % Ans.
PX=2 = —(2>1)
15
L 1 J
Mathematics 2014 (Outside Delhi) SET I1
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the = [log t1?

remaining questions have been asked in

previous set.
SECTION — A
)
9. Evaluate: | dx [1]
‘ . xlogx
82 dx
Solution : Let, I= { xlogx
Putting, logx =1t
= 1dx = df
x .
Also, when x=e
= t=loge=1
and x= eZ
= t=10ge2=210ge=2
2 g
1=~

www.cbsepdf.com

=log2-logl=log2 Amns.

10. Find avector 2 of magnitude 52, making an
n

angle of r with x-axis, g with y-axis and an

acute angle 0 with z-axis. (11

Solution ;: Here,

Since, P+m2+n*=1

= %+0+c0529 =1

c 2 9= l
= 050 = >
0 1
= cosB=+x =
2
1 . .
= cos 8 = — (Rejected ~veas@is
V2 acute)
12 NO Login No OTP No advertisement
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A

= 0=
.. The vector of magnitude 52 is
7 = 5J2(5+mj+nk)

= SJ_(J—I+0] T ]
= 5(/1‘\+k) Ans.
SECTION —B

19. Using properties of determinants, prove that
b+c c+a a+b a b c

q+r r+p ptq=2p q r [4]
y+z z+x x+y x Yy z

Solution : Taking L. H. S.

b+c
A= |g+r
y+z

a+b

pP+q
x+y

c+a
Let, r+p
Z+X
Applying C; » C; + C3 + C3 and take 2
common from Cy, we get
a+b+c c+a a+b
A=2|p+g+r r+p ptqg
X+y+z zZ+x x4y

Applying C; - C; - Cy; C3 - C3-Cy, we get

atb+c -b —c
A= 2|p+q+r —g -1
X+y+z -y -z

Taking — 1 common from C; and Cs

atb+c b ¢
= 2-DEDpHgtr g o7
X+y+z Yy zZ
Applying C; - C; - C; - C3, we get
a b c
A= 2p g r =RHS
x Yy Z
Hence Proved.
20. If x = a sin 2¢ (1 + cos 2#) andy b cos 2t

(1 - cos 2f), show that at = (dy) b —. [4]
4’ dx) a
Solution : Here,
x=asin2f (1l +cos2f) (i)
y=bcos2t(l-cos2f) (i)

Differentiating (i) w. r. t. ‘', we get

www.cbsepdf.com 13
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= % = a[2cos 2t(1 +cos2t) + sin 2f.

(-2 sin 2£)]
Differentiating (ii) w. r. t. ‘t’, we get
d
—‘% = BJ-2 sin 26(1 — cos 2£) -+ cos 2¢.2 sin 2¢]
dy  dy/dt
dt  dx/dt

2b[—sin 2¢ + 2 sin 2¢ cos 2¢]
2a[cos 2¢ + cos? 2¢ —sin® 21

m

Putting ¢ = 4,weget
. £+2. T T
ﬂ ﬁ —sm2 sm~2~cos2
dx = a cosg+coszg——sinzg
_ b [-1+0]
T al0+0-1]
d_y = é Hence Proved,
dx a

21. Find the particular solution of the differential
equation x(1 + y?) dx - y(1 + %) dy = 0, given

that y = 1 when x = 0. [4]
Solution : The given differential equation is
x(1+y)dx—y(1 + ) dy =0 (i)
Separate the given differential equation, we get
X y
dx — dy =0
1+x2 1+ Y
2 2
= X 5 dx — y2 dy =0
1+x 1+y
On integrating, we get
§ = constant

1 + y2 - J :

= log(1 +v%) - log(l +x%) =logC
' 1+y°
= lo = logC
812 8
= 1+ = C(1+5%)
Putting y =1 and x = 0, we get
1+1=C(1+0)

= C=2

. The required particular solution of equation
(1) is

1+%7=2(1+x%) Ans.

22, Find the vector and Cartesian equations of

the line passing through the point (2, 1, 3) and

NO Login No OTP No advertisement


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

CBSE 2014 Maths Solved Paper

x-1 y-2 z-3

2 3
[4]

perpendicular to the lines

and X =¥ _Z
-3 2 5
Solution : Let the equation of any line passing
through (2, 1, 3) and perpendicular to the lines
x-1 y-2 z-3
2 3

and

I

LA
2

| =
N wIH
ST IEY

X == Y- z-3

= (i)

n
L1+m2+n3=0 (i)

I(-3)+m2+n5=0 ..(1ii)
Solving equations (i) and (iii), we get
[ m n

be

__I
1]

=

x-2 y-1 z-3
2 T -7 4
Also its vector equation is

O . T T S S
F = (2l+]+3k)+3~(21—7]+4k)

Ans.
SECTION —C

28. Evaluate:I~(,/cotx+,/tanx)dx. (6]
Solution:Let I= I(,/cotxh/tanx)dx

Putiing (tanx =t
= tanx = t2
= sec? x dx = 2t dt
2t dt
=> =
l+tan“x
(v sec®x=1+tan’x)
2t
= ——dt
1+*
1 2t
[ (—+t).—dt
J ¢ 1+t
2
“+1
=2f———dt
It4+1
]_+l :|.+tl2
2] fldt =2 e 4t
‘ +7 (t—?) +2

www.cbsepdf.com
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Againputting,t~%= y
= (1+l2)df =dy
t
I=2 Id—y2+c
v +(2)

= 2.:/1_24an“1 (%}C

= Ftan'! (tm%) /\a+C

- 3| Jtanx —eotx
'-\/Etan I[T

29. Prove that the height of the cylinder of
maximum volume that can be inscribed in

]+C. Ans.

2R
a sphere of radius R is—. Also find the
V3

maximum volume, [6]
Solution : From the figure,
(-
2 )
 h \
= 12 = Rz — —;— ...(l)
Now, V = Volume of Ehe cylinder inscribed in a
sphere
V = mh
OhL A
h
2
W,
.
O B .
2
= wh|R*-—|  [using (i)]
4
3%
V = E(th—‘—'
y
Differentiating w. r. . h, we get
dv 2 3K ) "
2 = g|R*——
- u( i ()
2
and v n(O-g.Zh) (i)
: dn? 4
For maxima or minima
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av 2 '
'—h =0 d—gzmgng=~\/§.ﬂ< 0(—Ve)
From (ii), dh 2743
rR2-3,2 ¢ =V is maximum.
4 A Also maximum value of V
= h2= ""'..R2 =EE(R2—1 ERZJ
3 B 473
2R
= h= 2 _n2R 2p2_ A% ps
V3 V33 33
For the value of 4, from (iii),
W3 _3 .
=TER cu.units Ans
oo
Mathematics 2014 (Outside Delhi) SET III
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the . . T
remaining questions have been asked in Solution : Given, | 4 |=5] a+b|=13
. d -
previous sets. Since 7 and b are perpendicular.
SECTION — A Z—b) =0
9 If? 1 dx =", find the value of a [1] 22
T a4+ 8’ : Now |a+b|=13
RS Ty
Solution : Given, , = [a+ b =13
a 1 T e R
I4+ 2(11 = g = (a+b).(a+h)=169
o&+x- e T R T T T T
a2 1 T =  a.a+a.b+b.a+b.b =169
= J.x”+22 -8 22 72
0 = |a[“+0+0+| b | =169
- ltan_lia—f R
2 20—8 ('.'a.b=b.a=0)
_ . .
( 1 _1, ~1£] (b =169-| 2 |2
*+a> 2 a =169 -5
. lom12_F =169 — 25 = 144
2 2 8 -
= b|=12.  Ans.
14 X
= tan " —=—
2 4 SECTION-B
a T
= 2= tanz 19. Using properties of determinants, prove that:
= E = 1’ 1+a 1 1
2 1 1+b 1 |=abc+bc+ca+ab [4]
= a=12 Ans, 1 1 1+
d — €
10. If a and b are perpendicular vectors, Solution : Taking L. H. S.
- = -
[a+b|=13 and | 2|=5, find the value of o l+a 1 1
2 =11 1+b 1

1 T 1+4c
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get 4 b c
L 11
a a a
1 1+ 1
A=ghei = — =
% 5 b
11 1k
¢ ¢ ¢
APPIYnglﬁRl+R2+R3andtake1+l+l+l
common from Ry, we get a b ¢
1 1 1
. 1 1 1y1 1 1
A= I+—+—+-|~ - =
abc( +a+b+c]b 1+b b
c ¢ c
Applying C; - C2-Cy and C3 - C3-Cy,
we get
100
A:(abc+bc+ca+ab)% 10
L
‘ c
Expanding along Rj, we get

={abc + bc + ca + ab)1. (1 -0}
=abc+bc+ca+ab=R H.S.
. Hence Proved.
20, If x=cos (3 -2 cos’#) and y = sin ¢ (3 ~ 2 sin®
'), find the value of—i—z att=7 [4]
x= cost(3-2cos?t) ..(1)
y = sint (3-2sin?¢)...(id)
Differentiating (i) w.r.t. t, we get

Solution : Here,

E‘=_sint(3—2coszt)+cost[2.2cost
sin {]
=-3sint +6cos’ ¢ sin f

Differentiating (ii) w.r.t. {, we get

d

d—y=cost(3—25in2t)+sint(—2.Zsintcost)

t N
=3cost—-6sin“tcost

L dy _dy/dt
" dx  dx/dt
_ 3cost—6sin? tcost
~3sint+6cos® tsin ¢
3cos t(l—zsin2 t)

a 35int‘(2cos2 t—1)

www.cbsepdf.com
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cosf.cos2f

= = coti
sin f.cos 2f

( 1-2sin?¢=2cos2¢ 1= cosZt)

T
5 _cot—=1
. = CO 4 Ans,

. Find the particular solution of the differential

equation log (%) =3x+4y, given thaty = 0

when x=0, (4]
Solution : The given differential equation is

log(%) = 3x + 4y

ﬂ - 83x+4y =e3x‘e4y

dx
= eHdy = dx
On integrating, we get
[3*dx—[e¥dy = C
331 e—4y
> g
= es—x+ﬂ =C
3 4
Putting, y =0 when x =0
l+..]l. =C
3 4
7
= C= 7]

3x 4y
Hence, E £ - 1

3 4 12
. The required particular solution of the given
differential equation is 4¢6* + 3e™% =7  Ans.

Find the value of p, so that the lines/; : =%
7y-14 _ z-3 and L, : 7-7x : y-5 _ 6-2z
P 2 3p 1 5

are perpendicular to each other. Also find the
equations of a line passing through a point
(3, 2,-4) and parallel to line /3. [4]
Solution : The given lines are

7. 1% 7y-14 2-3

1- = =

3 P 2
x-1 y-2 z-3
h: =
= R e ) ®
_ -5 6-
and 12:7 7x = y—=u
3p 1 5
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x-1 _ y-5 z—6 "
b
= 23,71 5 ()
Since /1 and I are perpendicular
3p\.(r
-3).f—— L11+2.(-5) =0
BE NG
= p=7

. Equation of the line passes through (3, 2, - 4)
and parallel to ] is

x-3 -3 y 2 z+4
—_— Ans.
3 1 2
SECTION-C

. If the sum of the lengths of the hypotenuse
and aside of aright triangle is given, show that
the area of the triangle is maximum, when the

angle of between them is 60°. [6]
Solution : Let A ABC be right angled with side
a and hypotenuse ! be
A
b !
]
B p C
a+l=p (given)
= l=p-a
Let 6 be the angle between them.
Now, A = Area of A ABC

- la.b=%m/12—a2

Let zZ= AZ—Zaz(pz—Zpa)
. dz 1 2 .
. wW.r.tog, —_ = — - 6pa®
Diff. w.r. t.4 — 4(2ﬂ‘P pa’) ..()
1
= Z.Zap (p—3a)
For max. or min
dz
E =0
= p~3a=10
= a=F
3
www.cbsepdf.com 17
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Again differentiate eq. () w. . t.4,

dz P 1 2
P A=g = 4(Zp 12 pa)
d’z ( 2 _ )
da?
1 P 2P2 P
= -4 —_
4( %)= e
= Area, A is maximum.
Now from the figure,
cos O = a8 8 1
"1 p-a 3a-a 2
= 0 = 60°

Thus area A is maximum, when angle between
the hypotenuse and a side is 60°. Hence Proved.

29. Evaluate:

1 &
sin? x +sin? x cos® x +cos? x ' I6]
Solution : Let
1 ,
I=] dx,

sin? x +sin? x cos® x +cos* x

Dividing by cos* x in Nr and Dr, we get
sec? xdx
tan? x +tan? x+1
sec? x.sec” x
tan? x+tan®x+1
(1+tan :c)sec xdx
tan* x+tan? x+1

('.'sec x=1+tan? x)

Putting tanx = £
= sec?xdx=dt
2
- 41+; dt
P +1c+1
1+l2 1+l2
t t
=] dt=] 5 dt
f2,+1+— (t_,l) +3
t
Again putting t—? =y
1
ay
Thus, [
- y2 +(3)?
1. y)
= —=t — |+C
e [JE
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dc 1, 4x ) 1 _1(tanx—cotx)
o =Ztant'=+C - -——tan —— HC
QR 5 & Ans.
1 _1( 1) :
= —=tan" | t-=|/B+C
3 t
' Y]
Mathematics 2014 (Delhi) SET I
Time allowed : 3 hours Maximum marks : 100
-~ R
1. Let* be binary operation, on the set of all non- 1040 2x+1
zero real numbers, given bya*b= “5_17 for all Equating the corresponding elements, we get
a, b € R - (0}. Find the value of x, given that B+y=0
2% (x * 5) = 10.** (11 = y=-8
. a1 1) and 2x+1=5
2. If sin|sin™" —+cos x |=1, then find the
5 = 2x=4
value of x. [11 = x=2
Solution : Given, x-y=2-(-8)
1; =2+8=10 Ans.
sin (Sin'q 5t cos x ) =1 . Solve the following matrix equation for
10
= sin~} -1-+cos“1 x = sin~! (1) x:[x 1][ 5 ]= 0. [1]
5 -
.1 -1 T Solution : Given,
= sin_ =+cos = -
5 2 10
[x 11[ ” 0] =0
R | T '
( sin~ (1) = —) ,
2 = [x=2 0+0]=[00]
= sintl = Zocosx = x-2=0
5 2 x=2 Ans,
1 2x 5 &6 -2
= sin“lg = sintx . If 8 A7 3rwritethevalueofx. [1]
( cos L x4gin~lx= E) Solution: Given,
2 2x 5| |6 -2
1 8 x "7 3
x = g Ans.
] = 2% —40 = 18 - (- 14)
3 4 i 7 0
3. I.f'Z[ ]+[ y]=[ , find (x-y). [1] = 2% = 18 +14+ 40
b x 01 10 5 g
- = 222 =72
Solution : Given, = 2 =36
xX==*6 Ans,

£ -l
RO MO B A

** Angwer is not given due to the change in present syl]abﬁs

- e

www.cbsepdf.com
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. Write the antiderivative of (3\/; +—L} [11
Jx

Solution : The antiderivative of (3\/}_ +71_—)
x
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U

e e T T I S
(Antiderivative = Integral) = a.a+a.b+b.a+b.b =1
2= -
= 3[xY 2y +[x "V 24y = laP+2a.b+]|b ] =1
x3/2 11/2 il
- 3.2 4= _4C = 1+2a.b+1 =1
3/2 1/2
- -
=232 4 41/2 L = 2a.b =1
- o
= 2xJE 4247 +C = 2121 b cosd =1
= 2Jx{(x+1)+C. Ans. = 211cosb = -1
3_dx 1
7. Evaluate: f; i [1] = cos O=—5
9+ = cos 6 = cos 120°
3 dx 3 dx
Solution : [; e 2 = [y 7.5 8 =120° Ans.
x
* 3 10. Write the vector equation of the plane, passing
_ [l tan-1 5] through the point (4, b, c) and parallel to the
3 3 =2 A A
] 0 . plane » (i+ j+k)=2. [1]
( _[z—xz=..tan“1 i) Solution : The given plane is
x“+a° 4 a = A A
4 r i+ +k) =2 (i
= l[tan"ll tan™' 0] ! ¥
3 A A
1 = (xi+yj+zk).(z‘+j+k) =2
T T
= §[Z—o]=ﬁ- _Ans. = xty+z=2 wo(i)
A A A .. Equation of a plane parallel to (ii), is
8. Find the projection of the vector i+3j+7k on x+y+z=A .(iif)
the vectorz?-3}+ 51’2, [1] The plane is passing through (s, b, ¢)
A=a+b +c¢

4 A A A o d A A A
Solution:Let 2 = i+3 j+7kand b =27i-3 j+6k
~. The vector equahon of the required plane is

= >
- a.b 2> A A
Pro]ectlonofa onbp —E ¥ (1+]+k) = a+b+c. Ans,
(z+3]+7k) (2: 3]+6k) SECTION —B :
J22+( 3)2+62 11, Let A = {1, 2 ,-3, sevney 9} and R be relation in
A x A defined by (4,b) R(c,d)if a + d=b +c for
1x2+3%(-3)+7 X6 (a,b),‘(c,d)inAxA.PruveﬂmtRisanequivalence
= Jir0536 relation. Also obtain the equivalence class
(2, 5)]. (41
_ 2-9+42 _§=5 Ans Solution : Here, A=1{1,2,3, ..,9)and Ris a
7 7 ) relation on A x A defined by

- -
. If a and b are two unit vectors such that

- - .
a+ b is also a unit vector, then find the angle

(a,b)R{c,dy=>a+d=b+cVa,b,c,de A
(iV(z,b) e AxA

- i a+b=b+a
between @ and b. . [ =(a,b)R(a,b) V(z,b)e AxA
Solution : Given, | a|=1|b | = Ris reflexive on A.

(i) Let (2, b) R (c, d)
and | | = a+d=b+¢
N = b+c=a+d
= | +b =1 = c+b=d+a
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= (c.dyR(a b)

= R is symmetric on A.

(iii) Let (2, b) R (c, ) and {c, D) R {¢, )

= a+d=b+candc+f=d+e

S>@+d)+c+H=G+c)+d+e

= at+f=b+e

= @ bR fH

= R s transitive on A.

Hence R is an equivalence relation on A.

Also equivalence class [(2, 5)]
={(@b)e AxA|(2,5R(b)
={{a,b)e AxA|2+b=5+a}
={a,b)e AxA | b=a+3}

={{a,a+3)|acAl. Ans.
. Prove that '

4fV1+sinx+y1-sinx | x T
cot ; x€|0,—

J1+sinx —/1-sinx

-2

Solution: L. H. S.

—cot! J1+sinx +/1-sinx . xe (0’_5)
J1+sinx —1—sinx

cot! [(J1+sinx ++/I-sinx)
= (V1+sinx —1-sinx)

(\/1+sinx+\/ﬁinx)]
(V1+sinx ++/1-sinx)

_1[1+sinx+1~sinx+2J(1+sinx)(1—sinx))'
= cot N .
(1+sinx)—(1—sinx)

- COt_l " n
1+sinx—1+sinx

24+241—sin? x ]

ot 2(1+cosx) )

2sinx

= cot™!

4co§2x/2
K4sinx/2.cosx/2
'.'1+cosx=2cosz f‘i

. . X X
andsmx:Zsm—zfcosi

-1 (cosx/z)
=cot | ——
sinx/2

www.cbsepdf.com
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=cot Y{cotx /2)=x/2=RH.S. Hence Proved.

OR
Prove that:

2tan? [1 +sec! 5—\@ +2tan! (1)=E’
5 7 8) 4

Solution : L. H. S.

e (et ()
o (e (e ()

. a(13/40 1 JI
= 2tan 39/40)+ta1:1 (49]

- 2 (2o (2)
39 7

7
= tan_l +tan_1(l)
7
31
1| a7
1_,__
47
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tan~1| 28

i

tan~1(1)
=" _RHS
; 8.

]

Hence Proved.

13. Using properties of determinanfs, prove that

14.

2y y-z-x 2y
2z 2z z~x~y=(x+y+z)3 [4]
X—-y—z 2x 2x ’
Solution : Taking L. H. S.
2y y—-z-x 2y
Llet A=| 2z 2z z-x-Y
X—y-z 2x 2x

Applying Ry & R; + Ry + Ra, we get

x+y+z X+y+z x+y+z
A=| 2z 2z zZ—x-y
X—y-z 2x 2x
Taking (x +y + z) common from R;,
1 1 1
=(x+y+2z)| 2z 2z z—x-Y
x-y—-z 2x 2x

Applying Co - C2—C;, C3 5> C3-Cyp, we get

1 0 0
A= (x+y+z)| 2z 0 ~(x+y+2)
X~Y—-2 x+y+z 0
By expanding along R;, we get

(x+y+z)l. (x +y+2)?
= (x+y+z)3=R.H.S.

\/1~x2

Hence Proved.

Differentiate tan! [ ] with respect to

x
cos 1 (2xV1-x?), when x # 0. [4]
f_.2
Solution: Let y = tanﬂl[ 1-x ]
x
Putting X = cos 6, we get

cos 6

= tan~! (Sine)
- cos0

2
—1| ¥1-cos“ @
Yy = tan {—————J
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(-1 —cos? 8 = sin? 9)

= tan™! (tan 6)
= y=20
Differentiating w.r. t. 6, we get
% =1 (i)
and let ¢ = (zos_]‘(Z:mllm—x2 Y(x=0)
Put x = cos 0, we get

t = cos“l(z c0s6v1 - cos? 0)

= cos'? {2 cos 0 sin 0)

= cos™l (sin 26)

- cos™cos( -2

t=Z_ 2
2
Differentiating w. r. t. 6, we get -
dt .
— =0-2=-2 -
o (i)
dy dy/de . .o
Now, 2 = T d
ow 7 dt/do [Using (i) and (ji)]
1
= 2'—'5 . Ans,
dy 1 dy) y
Ify= E4_ 212 L .
If y = x%, prove tl'uxtdxz y(dx . [4]
Solution :Given, y=1x"
Taking log on both sides, we get
logy = xlog x
Differentiating both sides w.r.t. x, we get
1dy 1
2 = x.—~+1llogx=1+1
J i x.~+Llog ogx
= Yy _ (1 +log x)
2 =Y ogx
Again differentiating, w.r.t. x, we get
d’y  dy 1
d—x? = E.(1+10gx)+y.;
yldylly
Todx|dxy| x
[Using (i)

2 2
= E_g_l(gy.] _Y_ 0. Hence Proved.
dx¢ y\dx x

. Find the intervals in which the function

f@) =324 -4 122 + 5is [4]
(a) strictly increasing
(b) strictly decreasing
Solution : Here

fl).= 3x* -4 1222+ 5
= Fx) = 1223 - 1222 - 24x
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= 12x (22 -x-2)
= 12x [ - 2x + x - 2]
= 12x [x (x—2) + 1(x - 2)]
=12x(x+1)(x-2)
The critical lvalues for fare -1, 0 and 2
s

— -1 0 2 o
Test sign of f'(x) Nature of
Intervals value |=12x(x+1)(x - 2) | function f(x)
(=o,—1) |x=-15|()()()==<0 | Stricily decreasing
(-1,0) 2x=-05|(-}({-)=+>0 |Strictly increasing
0,2) x=1 )+ -)=-<0 | Strictly decreasing
(2,0} x=3 +H)(HF)=+>0 | Strictly increasing

~. fis strictly increasing in (- 1, 0) U (2, ) and
strictly decreasing in (- o,-1) U (0, 2). Ans.

OR

Find the equations of the tangent and normal
to the curve x = 4 sin® 6 and y = a cos®0 at
T

Solutxon The given curve is x = asin® ;y =4

cos® 0 (i)
!
At, 0= n
_ asin3®
x = asin 2
iy _1_)3
— A2
T 22
37
and Yy = 4cos” —
_ 4
(%)
W2
4
. N
= P| —=,—= { isa point on (i) correspondin
(zf 22)°%F poneme

0=

M::u

Differentiating (i) w.r.t. 6, we get

E = 3g sin® 0 cos §
do

and Y o 34cos0sin®
do
dy _ dy / do
dx  dx/de

_ ~3acos® 0sind — —cotf

3asin? 0cosd

www.cbsepdf.com
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~. Slope of the tangent at
=2 is-1
and slope of the normal at
= Tisl.
Hence equation of the tangent at P is
e
ToR T U 2
raye
=2

and equation of the normal at P is

y =X AIlS.
sin® x+ cos® x
17. Evaluate: I—T‘—z“ dx. [4]
sin“ x.co8” x
. sin® x +cos® x
Solution: Let, I=[—————dx
sin“ xcos“ x
6 6

Here Numerator = sin® x + cos’ x

= (sinx +cos?¥) (sin® x +cos* x—sin® x cos? x)

[ @+ =(@a+b) @+ —ab)]

= 1. [(sin? x + cos® ¥)2 — 2 sin® x cos®x — sir? x

cos? x]

=1-3sin®xcos’x

1—3sin? xcos? x
S 1= I , 2 2 dx
sin“ xcos” x

1
sin” x cos” x
Multlplymg and dividing denominator by

cos? x in first Integral

SEC X

= dx-3x+C
tan x
2 2
= [ T gy 3x4C
an“x
2 2
- I(1+tan :)sec X 354 C
an“x
Putting tan x=t
= sec? x dx= dt
g2
= = g sric
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= j[1+ ]dt 3x+C

= t—%—3x+C
=tanx~cotx-3x+C.

OR
Evaluate : [ (x -3}V x2% + 3x—18 dx.

Solution: Let 1= [(x-3Wx?+3x—18dx
= I[%(2x+3)—%]

\/xz +3x—18dx

=%j(2x‘+3) 2 +3x-18dx

—%j ¥ +3x—18dx

Putting, x%+3x - 18 = ¢ in the first integral
= (2x +3)dx = dt

1 9 3¢ (9Y
I= Elﬁdt~5} (x+5) ‘(E)_ dx
_ 1872 9 1(x+§) (x+§]2_(2]2
T 2372 2|20 2 2) 2

3376
Va2 —aPdx = %x\/xTa?‘
—élog‘xﬂ/raz

=;;i(x2 +3x-18)%2 —Z—[(x+%)\/x2 +3x—18
x+%+\/x2+3x—18

18. Find the particular solution of the differential

.
0127

+C
2

| S

+C

~glo
1 g

]+C Ans,

equation ¢* I—yzdx+£dy=0, given that
x

y=I1whenx=0. [4]
Solution : The given differential equation is

x 1_.y2dx+%dy =0
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Separating variables :
y
jxexdx+j\/_dy =0
1-y?
On integrating, we get
y
xe*dx + dy =C
Vi-y®
Putting, 1-y? =t
= ~2ydy = dt
dt
= ydy = ~5
= - xfefdx— jle"dx—%jj;dt =C
4172
= xe* —e* —= ] C
(2
= *x-1)~t2 = C
= *x-1)-y1-y* =C
t=1-y]

Putting y=1
and x=0
= e2(0-1)-+1-1 =C
= C=-1

Ans,

e*(x-1)-1-y* =-

Solve the following differential equation :

d; 2
2 - gy =—2
R 14]
Solution : The given differential equation is
(@* - 1) Y 122y = ()
-1
dy 2x

= Ix x2 ly 2 1)2 «{ii)

This is a linear differential equation of the form

dy
P
Ty = =Q
Here, P = zzx, ’
x“-1
2
and =——
Q (x27—1)2
Now, jPdx =
LF= oJP%_Jogt?-0_ 2,
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. The solution is NN 5
y.(LE) = [QLE)dx+C = atb =-c
- =
2
= y(2-1) = f—zz——i--(xz—l)dx+c = la+b P =|-c=7?
(x*-1) e e
- -E e = (a+b).(a+b) =49
X% -1 , B i e G
1 re1 = a.a+a.b+b.a+b.b =49
2 1 = |a|+2a.b+|b[" =49
. L. ‘. . . - - -
é;]u?tliinsiglutmn of the given differential =1 12 +2|4]| |8 cos8+| b Iz = 49,
: - -
ye2-1) = logg+c. Ans. where 0 is the angle between g4 and b
*+1 I = 324+2x3x5c080+5% =49
20, Pio.vi tilat:) fi))r :ny thiei victors ta,b,c = 30 cos 0 = 15
[a+b,b+c,c+al=2[a,b,c] (4] 15 1
= cos0= =7
. 5 50 35 o 30 2
Solution: L. H.S5.= [‘a+ b,b+c,c+a) = 8 = cos! (1/2)
R e e T T o
= (a+b).[(b+ c)x(c+a)] 0 = 60 Ans,

Show that the lines x+1 = y+3 _z+5 and

5 y-4 z-6 3 5 7
¥TE_YTR_Z intersect. Also find their

e e B T i e T T 21
= (a+b)[bxc+bxat+cx c+cxal

e T T T T TS 1 3 5
=(a+b)[bxc—-axb+0+cxa] point of intersection. 4]
- -
(cexec=0) Solution : Let x;1=y;3= 2;5 =r (D)
= 2(bxc)=a.(axb)+a.(cxa) . Point (i} is (3¢ — 1, 57 — 3, 7r — 5).
e x-2_y—4_2-6_ .
+B(bxc)-b.(axb)+b{cxa) Andlet——="r—=—"=k (1)
- - P
= Z.(?x?)—o+0+o-0+?.(cx 2) - Point (i) is (k + 2, 3k +4, 5k + 6)
e T e .
=[a,b,cl+[b,c,a] For lines (i) and (ii) to intersect, we get
- = - - ==

3r-1=k+2=>3r-k=3
5r—3=3k+4=>5r-3k=7
7r—5=5k+6=>7r-5k=11

vafbxc)=[a,b,c]
- = = - =
and b (cx a)=[b,c,a]

= o5 =

=[a,b,c ]+[z,?,?] Solving these equations, we get
- o o 1 3
=2[a,b,c]=RH.S. HenceProved. r= 2 =_._2.
OR .. Lines (i) and (ii) intersect and their point of

. .. (11 3),
mtersechonlg(zf 2 2) Ans,
22, Assume that each born child is equally likely to

be a boy or a girl. If a family has two children,

what is the conditional probability that both

- - - B =

Vectors 2, b and ¢ aresuchthata+b+c =0
- - - -

and| @ |=3,| b|=5 andl ¢ |=7. Find theangle

—_ =
between a and b.

L are girls ? Given that
Solution : Given, , |4 |_)= 3 b_)] =5,|c|=7 (i) the youngest is a girl.
- -
and ‘i a+b+c =90 (ii) atleast one is a girl. (4]
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Solution : The sample space

S = {B1B2,B1Gy,G1Gp, G B}

= n(S) = 4
Let A be the event thatboth children are girls, B
be the event that the youngest child is a girl and

C be the event that atleast one of the children is
a girl. Then

A = {G1Gy}
= n(A) =1,
B = {G1Gy, B1Gy}
= n(B) = 2,
and C = {B1Gp, GiGy, G1B2)
= n(C) =3
- ANB= (G Gy}
= n(AnB)=1
and (ANC) = (G Go}
= nAnC)=1
(i) The required probability
= P(A/B)
n(ANB)
_ P(AnB) _  n(S)
- PB)  n(B)
e 1 ™
S 2/4 2
(ii) The required probability
= PA/C)
nAnC)
_PANO) . n(S)
PO mQ)
n(S)
1/4 1
= 3/—4 =3 Ans.
SECTION —C

. Two schools P and Q want to award their
selected students on the values of Discipline,
Politeness and Punctuality. The school
P wants to award ¥ x each, ¥ y each and ¥ z
each for the three respective values to its 3, 2
and 1 students with a total award money of
T 1,000. School Q wants to spend ¥ 1,500 to
award its 4, 1 and 3 students on the respective
values (by giving the same award money for
the three values as before). If the total amount
of awards for one prize on each value is ¥ 600,
using matrices, find the award money for each
value.

Apart from the above three values, suggest one
more value for awards. [6]

Solution : The awards for Discipline, Politeness
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and Punctuality is T x, ¥ y and ¥ z respectively.
According to question,
3x +2y +z= 1,000
4x +y + 3z = 1,500
x+y +z=600

The given equation can be written in matrix
form,

AX=B (1)
3 2 1{[x| [1,000
4 1 3|ly|= 1,500
1 1 1§z 600
3 2 1 x
Here A=|(4 1 3| X=|y
1 11 z
1,000
And B = (1,500
| 600
3 21
Now, Al=4 1 3
111
=3(1-3)~2(4-3)+14-1)
=-6-2+3
=-5#0
= A™ exists.
For adj A,
An=(1-3)=-2,
Ap = -(4-3)=-1,
Aiz=(4-1)=3

Ay =-(2-1)=-1,
Ap=03-1)=2,
Ap=-(3-2)=-1
Az = (6-1)=5,
Az =-(9-4)=-5,
Az =(3-8)=-5

2 -1 3F [2 41 5
cadjA=|-1 2 -1| ={-1 2 -5
5 5 -5 3 -1 -5
[2 -1 5

4 1 ..
A7 = —adjA=—|-1 2 -5

[A] 5
3 -1 5

From (1), X =A"B

x ) -2 -1 571,000
Yl =-=|-1 2 -5[1,500
z 3 -1 5| 600
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2,00 -1,500
- _% 1,000 +3,000
| 3,000 -1,500
x [ —500] [100
= 1y| = —=|-1,000|=| 200
z | 1,500 300
= x=F 100;
y =%200
and z =¥ 300.

A part from the three values, Discipline,
Politeness and Punctuality, another value for

award, should be Hard Work.
24,

a1

=

height is cos

Solution : Let 8 be the semi-vertical angle of a
cone, k its height, r base radius and slant height:

Then from AOAB,
r=1sinB,h=1cos®
Let V be the volume of the cone.

Now, V= —l—nrzh
3
= %ﬂ:l2 sin® 8.1cos®
V= %mlSsinze.cose

Differentiating w.r. t. 6, we get
dv
d9

= %n:la sin 6(2 cos® 0 —sin? 6)

And again differentiating, we get

Show that the semi-vertical angle of the cone
of the maximum volume and of given slant

Zl= %Trl?’ (2 sin 6.cos 6. cos 6 — sin?

Download All Previous Year and Sample Paper from www.cbsepdf.com

[+ 6 =0 not possible]

+3,000
~3.000 = 2cos°0-(1-cos?0) =0
_3’000 = 2c0820-1+cos20 =0
’ 1
29____
= cos 3
1
= C0529=:'/—'3—'
af 1
0=cos | —
: - (3)
For cose=ﬁ
= in® Ji
inG=—
Ans. S J3
42V 13 1( 1 2)
£Y _Zap|—[22-2
a2 3" [J§ 3 3/
L6] +£(—4X1x—\/—§~-—2ﬁi)}
V3L V373 343
EPE i(0)+£ —4—@—&
37 |¥37 V3 37 3
1 3~\/5 62
= —nl’|—=%x|-—
s[5
1 3( 4)
- =Rl -—|<0
3 V3

1
~. V is maximum for 6 =cos ! (——}
J3

Hence Proved.
dx
25. Evaluate : [™ {6]
valua In/61+J—
Solution :
n/3 dx
Let 11’/61+s/|:o’cx ‘
- I"/’S—_‘i"r—
1
1+ c?sx
sinx
0.5in 6) /3 «J‘sin __Nsinx )
J,;/s ez +Jcoox ()
_Jn/3 ,/sin(n/ 2—x)
=K

/6 JsE(n/Z—xH\ﬁos(ﬂ/Z—x)

2y 11:13 [cos 6 (2 cos? 8 —sin? @) + T
d92 sin 0.(— 4 cos 8 sin 8 — 2 sin 0 cos 0)] [ jaf(x)dx jbf(a+b x)dx anda+b=— E_E]
For maxima or minima,
av J
=0 ;;,/g 8% __dx (i)
s i
= sin®=0or2cos’*0-sin26 =0
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26.

X'«

inx +
[+]= J.:://g,[ sinx OOSIdI:I

Vsinx ++/cosx
= 2= [M31.dx

2= [x]n/S_E_E_n

6 3 6 6
T

=1—2*‘

Find the area of the reglon in the first quadrant
enclosed by the x-axis, the line y = x and circle

2y’ =32 (6]
Solution : Equation of the line and the circle are:

y=x (i)
and 22+y7=32 ...(ii)

= Y= 32— %2
Y

A

RONT2) /4

Y
Q4 4)
P'(-42,0) “N\ewzo) .

27.

P O M

~
¥ +2=32

v
‘Yl

Circle (ii) meets x-axis at

P(4+/2,0) and P'(— 4/2,0).

Also (ii) meets (i) at Q in the first quadrant and
Q has co-ordinates (4, 4).

The required area in first quadrant = Area OPQ
= Area under line + Area under circle

= [+ [Py
= [Axdx+ [V252-22dx

_3{2::32-::2 32 x
e e (0

= s+[0+1esin-1(1)——én-1esm*1(

]4Ji
I

= 16| ——— —= .
(2 4) 16x4 4n sq. units.  Ans

Find the distance between the point (7, 2,
4) and the plane determined by the points
A@,5-3),B(-2-35and C(5,3,-3). [6]

Solution : The plane passing through A (2, 5,— 3}
is

\___/

&
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ax—-2)+bly-5)+c(z+3)=0 (i)
It passes through B (-2,- 3, 5) and C (5, 3, - 3);
So —43-8b+8 =0 ...(i)
32-2b+0c =0 ...(i)
Solving equation (ii) and (jii), we get -

a _ b _ C
0+16 24-0 8+24

a b _c .
= 5 =3 = 4 ...(I.V)

From (i) and (iv}, the equation of the required
plane is

2(x~2)+3y-5)+4(z+3) =0
= 2x+3y+4z-7=0

- Distance of the point (7, 2, 4) from it
2x7+3x2+4x4-7|
\/22+32 +42 |

14+6+16-7
T | v4+9+16

= T—J_ Ans.

OR

Find the distance of the point (- 1, - 5, — 10)
from the point of intersection of the line

b 4 AA A A A A
r=2i- j+zk+k(3 i+4j+2k) and the plane
=2 A A

r(i— ]+k} 5.
Solution : The given plane is
= A A A
r (i—-j+k) =5
= x-y+z=75 wofi)
The given line is

—
r

x—-2 _ zﬂ ~ﬂ=x .o
= —3 = 2 = D) ...(11)

-~ Point (ii) is (34 + 2,44 -1, 2\ + 2),

Let it lie on (i), so
3BA+2-(4A-1)+24+2=5

= A=0

. The point of intersection of (i) and (ii) is
2, -1, 2). Its distance from (- 1,-5 ,~ 10)

AA A A A A
2i-j+2k+A(Bi+4j+2k)

= J2+1? +(-1+5)% +(2+10)
= 9+16+144 =169 =13. Ans.
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28, A dealer in rural area wishes to purchase a 360x + 240 y < 5,760

number of sewing machines. He has only
¥ 5,760 to invest and has space for at most = 3x+2y <48
20 items for storage. An electronic sewing and x20,y=0
machine cost him ¥ 360 and a manually
operated sewing machine ¥ 240. He can sell an First we draw the lines AB and CD whose
electronic sewing machine at a profit of ¥ 22 equations are
and a manually operated sewing machine at a x+y=20
profit of T 18. Assuming that he can sell all the A B
items that he can buy, how should he invest his
money in order to maximize his profit ? Make x |20(0
it as a LPP and solve it graphically. (6] y | 020
Solution ; Let the dealer buy x electronic and y
manually operated sewing machines. The LPP and 3x+2y=48
is Maximize C D

Z=22x+ 18y x |16 0
Subject to constraints : y |0 |24

x+y <20 -

. The feasible region is OCPAO which is shaded . The maximum profit is¥ 392 when 8 electronic

in the figure. and 12 manually operated machines are

The vertices of the feasible reglon are 00, 0),C purchased.

(16, 0), A (0, 20). 29, A card from a pack of 52 playing cards is

P is the point of intersection of the lines : lost. From the remaining cards of the pack
x+¥y = 20 and 3x + 2y =48. three cards are drawn at random (without

replacement) and are found to be all spades.

Solving these equations, we get point P (8, 12). Find the probability of the lost card being a

The value of objective function Z = 22x + 18y at

these vertices are as follows : spade. L6l
; — Solution : Let E;, Ez, Ea, E4 and A be the events
Corner points - | Z =22x+18y defined as below :

AtO(0,0) Z=0 E; = the missing card is a heart card
AtC(16,0) | Z=352 E; = the missing card is a spade card
AtP(8,12) - | Z =392 maximum E3 = the missing card is a clib card -
AtA(0,20) | Z=360 E4 = the missing card is a diamond card
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A = drawing three spades cards from the defectives, a sample of 4 bulbs is drawn one
by one with replacement. Find the probability

mainin; ds.
e g car distribution of number of defective bulbs.

www.cbsepdf.com

P(E;) = 13_1 Hence find the mean of the distribution.
52 4 Solution : Let D be the event of drawing
13 1 a defective bulb and X denote the variable
P(Ep) = 5 2 showing the number of defective bulbs in 4
draws. Then
5
B_1 P(D)=—
PEs)= 573 15
1
13 1 =3
P(Ey) = — =7 _
B = 573 - PD) = 1-+
13
C
P(A/Ep) = =2 2
Cs =3
2¢, The drawn bulb is replaced.
FIAED = 51 Hence X takes values 0, 1, 2, 3 and 4.
' - P(X =0) = P (Getting no defective bulb)
Bc, an (1¥ (2}
P(A/Es) = 31> - *co(3] (2]
Cs \3)\3
(2) 16
13 =31 Tar
C 3 81
P(A/B) = 5> ,
C3 4 1Y 2
PX=1="C 313
By Bayes” theorem, 3 3
Required Probability = P(Ey/A) B
P(X=2)= 'C fl) (Z]Z
_ P (E;) P (A/E,) | (X=2)= o 3) 3
~ P(A/E;).P(E)+P(A/E;).P(E,) _2 :
+P(A/E3).P(E3)+P (A/Ey). (1)
(A/E3).-P(Eg) + P (A/Ey).P(Ey) P =3) = 4Cy 1) (3)
\3,/ \3
1,26 _ 8
4" Sl 81 4
=13 i) 13 13 1c, (X
Cy 1 C 1 Cs 1 G 1 PX=4)= 4 \:—3‘
Sic, 4 Slg, 4 Slc, 4 Sic, 4 1
81
_ 2¢, .. The probability distribution is
2¢, +3x B¢, :
X 0 1 2 4
12-11-10
= 16 32 24 8 1
121110 +3-13-12-11 PX=x) Sl sl s |5 | |
_ 10 _10 Ans. Mean of the distribution = Z[P; X;]
0+ ® = 1—6><0+2x1+géx2+£;~<3+-l—><4
OR T 81 81 81 81 81
' 1 ‘ 108 4
From a lot of 15 bulbs which include 5 = Ei(o+32+48+‘24+4)=ﬁ=§‘ Ans,
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SET 11

Time allowed : 3 hours

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

SECTION — A

9. Evaluate:[cos™” (sinx)dx. (1]

Solution : jcos“1 (sinx)dx

= [eos? [cos (g" x)]dx

(5 )rses)
*Co8| ——X I=81Inx
[reos (3
= j(g—x)dx
2
T X
= —x——+C. .
2x 5 Ans

- - ' -
10. If vectors 4 and b are such that,[4|=3,

) - = .
[b|=§and ax b is a unit vector, then write

- -
the angle between a and b. (1]
- - 2
Solution : Given, ja] =3,|b] =3
- -
and laxb| =1

5 o 2
We know that| ax b |=] || b |sin®

- -
= la]|b|sine =1
= B.ES’m(-) =1
3
) 1
= sin@ = » 1
= sin~ 1=
= 0 = sin (2)
oo T
T 6
. - 2 n
Hence the angle between a4 and b is e Ans.
SECTION — B
19. Prove the fdil.dwing using properties of
determinants : " -
a+b+2c a L b
c b+c¥2d b |=2(@+b+c)’ll
c a c+a+2b

www.cbsepdf.com
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Solution:
a+b+2c a b
L.H.S. = o b+c+2a b
¢ a c+a+2b

Applying C1 - C; + C2 + C3, we get

2(a+b+c) a b
= {2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b

Taking 2(a + b + c} common from C;, we get

1 a b
= 2(a+b+c)[l b+c+2a b
1 a c+a+2b

Applying Ry — Ry -~ Ry; Rs > R3— Ry, we get

1 a b
= Aa+b+c)|0 b+c+a 0
0 0 c+a+b
Expanding along C;, we get

o 2a+b+)[1.b+c+a)lc+a+b)-0]
=2@+b+c)(@+b+c)

=2(a + b +¢)*=R.H.S. Hence Proved.

20. Differentiatetan™ ( \/x_xz) with respect to
_ 1—
sin~1(2xv1-x?). [4]

;
Solution: ILet y = tan~! ad ]
\ 1-x2
Put x = sin6
y = tan—l sin0 ]
\W1-sin20
= tan-l s'me)
cos0
[+ 1-sin? = cos? 0]
= tan™! (tan 6)
y=290
Differentiating w.r. to 6, we get
d ,
d—g =1 (i)
and let t= sin”'(2xyv1-x?)
Put x = sin@
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sin"(2sin 6v1—sin? §)

sin~! (2 sin 6 cos 6)

-
l

t=26
Differentiating w.r. to 8, we get

dt o
E =2 ...(11)
dy dy/de

Now, 5 dt/do

=%’ [Using (i) and (ii)] Ans.
21. Solve the following differential equation :
cosec xlogy%+ Pyt =o. [4]
Solution : The given differential equation is
cosec xlogyg—z--i-xzyz =0
Separating the variables, we get .
On integrating, we get

dx =0

Ilé%ydyﬂxzsmxdx -C

Put logy=t
= %dy=dtandy =¢

=  [teldt+][¥?sinxdx =C

Integrate both by parts, we get
~t -t
t.%—jl.e—ldt + x2(~cosx)— J2x(—cos x)dx =C

=>—te™ —e —x? cosx+2xsinx —2[1.sin xdx =C
—(1+¢)

et

x> cosx+2xsinx —2{—cosx)=C

. The solution of the given differential equation
is

_(M)ﬁxz cosx+2xsinx+2cosx =C

¥ Ans.
22, Show that the lines 5-x = y;"7 = z+53 and
x8 2y-8 z-5 are coplanar. [4]

7 2

Solution : The given lines are

www.cbsepdf.com 31
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5-x y-7 z+3
4 4 -5
x—8 2y-8 z-5
d = =
an 7 2 3
= ==
4 4 -
dx—S_y”‘4_Z—5
A
We know that the given lines are coplanar. If
XXy Ya—lY1 Z2—7
11 ml 111 =0
b my )
Xa=X1 Ya—Y1 Z2—7
Taking LHS. =] h " m

h my )

7, 21==3, x2=8,h=4, 2=

Here, x1 = 5,11

5,l1=4,m1=4,n1=—5, lz=7,m;2=1,112=3

8-5 4-7 5-(-3)
= 4 4 -5
7 1 3
3 3 8
=4 4 -5
7 1 3

3(12+5) +3(12+35) + 8(4—28)
=51+141-192=0=R.H.S.
Hence, the given lines are coplanar.

Hence Proved.

SECTION —C
. T tan
28. Evaluate: | XAy o [6]
p Sec x.cosec x
Solution :
i 4
Let, I= I &dx
g Secx.cosec x
_—
= X8INY. cosx.sin xdx
0 COS X
1 2 "
I= Jxsin“xdx (i)
0

T
I= j(n—x)sinz(n—x)dx
0

[+ 8 Fopdx =& f(a-x)ix ]
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T
I= [(r-x)sin® xdx (i
(J;( - ‘ ) and S= mrl=mrvrl +h?
Adding (i) and (ii), we get (w P=r?+h?)
. ‘
A= [[xsin? x+(m—x)sin? xdx] = §? = w4 (P + 1)
0 :
T, 3V (3v o )
= -x)dx = 1[2.'-——- —+h
gsm Wx+mn—x) —
T2
= ng sin“ xdx [Using (ii)]
A"
- qlTcos2x &= 31|:V(3—+h)
= Tl:({ 2- dx ‘Ithz
(' + c082% =1—sin? x) Fzor S to be least, §? is also least.
_ ds? —6V
_ El:x_sinzx]ﬂ: A E = 3EV.[—Eh—3-+1)
2 2 |
2¢2 -
T and s _ 4 V(ﬂ)—z
= 2] = N 0] dn T Jh
2 54v?
= 21 = ‘7 =T (1)
2 For max. or min. § (and so $%),
= — Ans. 2
4 LN
dh
29. Prove that the sem-verﬂcd angle of the right - 6V = 73
circular cone of given volume and least curved . /3
6v .
surface area is cot ™ /2. [6] = h= (?) iV}
Solution : Letr, &, I, V and S be the base radius, .. From (iii),
. . . 202 2
height, slant height, volume (given) and curved d 52 _ 54;7 > 0(+ve)
surface of the cone respectively. Then dn
A = 5? and therefore S is least.
In right angled A AOB,
cotf= —
T .
— _.___h = _T_:-.h3/ 2
= v/m V3V
[From (ii)]
T |6V -
Slant height 2 = 72 + b2 ..(0) = cot 8= */W' —= V2  [From (iv)]
= %m‘zk (given) .. The semivertical angle,
3V b= cot " (v2) Ans.
e
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SET III

Time allowed : 3 hours

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

previous sets,
SECTION — A
w/2
9. Evaluate: | e*(sinx—cosx)dx. [1]
-0
Solution :
/2
Let] = | e*{sinx—cosx)dx

0

/2 /2

= [ e*sinxdx— | " cosxdx

0 0

On integrating IInd integral by parts, we get
n/2 /2
| e¥sinxdx—|cosx | e*dx—

0 0
n/2 d * e |
(J; -d;cosxje
1:/2 n/2
= | e sinxdx—| [e" cosef/? — [ e"(~sinx)dx
0 0

) n/2 15/2
= [ e"sinxdr—[e™2.0-¢01]- | e*sinxdx
0 0
= —(O—l):l. A.IIS-
10. Write a unitvectorin the direction of the sum of
- A FaN A - A A A
the vectors g =24+2j-5k and b =2i+j-7k.
[1]

Solution :

A A A
Given,

—> A A A AA A

= a+b = (2i+2j-5k)+(2i+j-7k)
A A A
= 4i+3j-12k

- o
and [a+b|=J42+3% 1 (C12)?
= V16+9+144 =169 =13
‘ - -
The unit vector in the directionof a+ % is
- -

a+b

- -
|a+b|

_ 4ir3j-12k
13
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47,35 122
=B "
SECTION — B

19. Using properties hof determinants, prove thé
following:
2 +1 xy xz
xy ¥+l yz |=1+x+y% 422 [4)

xz ¥z 22 +1

Solution : Taking L. H. S.

x? +1 xy xz

xy y2+1 Yz
xz Yz 2241

Let A=

Multiply Cy, Co, Csby x, y, z respectively, we get
:c(Jc2 +1) Iyz xz?

A= x_;z— xzy y(y2 +1) .yzz
’z yzz (22 +1)z
Takingx,y,z common from Ry, Ry, Rarespectively,
we get
2+l oy 2
A= J--xyz 2 oyl 22
Yz 2 2 2
. ¥ z°+1

Applying C; - C; + C; + Cz, we get

x2+y2+zz+1 yz P
A= [ +y?+2241 Y41 2
2yt e 41 P 24

Taking 2+ yz +22+ 1) common from Cq, we
get '

1 y2 z?
A= (x2+y2+22+1)1 y2+1 z2

1 ¥ 2241
Applying Rz - R; —Ry; R3 » R3 — Ry, we get

_ 1 y2 z?
A= E2+y?+22+0 1 0
0 0 1

Expanding along C,, we get
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P+ +2+1).1.(1-0)
=2+ +22+1=RHS.
Hence Proved.

‘20, Differentiate tan™
X

(\/14'_1'2-—1

———J with respect

tosin™ (1 ziz ), when x # 0. {4]
+x°.)
Solution : Tet, y = tan™ [_W}
: x
Putting x = tan 6,
1| V1+tan?6-1
y’ = tan —_
tan 6
= tan-l (Sece—l)
) tan©
_ tanl 1~cose)
- \ sin®
(
2sin? 9
= tan_l
2sin9cos—
22
= tan™t (tang)
2
_ 8
¥=3
Differentiating w.r. t. 8, we get
dy 1 .
B2 (i)
2
and lett= Slnl( xz)
1+x 2.
Putting x= tan B
f = 1 [ 2tan® )
- 1+tan? @
-1 (Ztane)
- sec’ 0
>+ 1+tan® © = sec? 6)
= gin™! (2 sin 6 cos 6)
= sin™ (sin 28)
. . t= 20
Differentiating w.r. t. 8, we get
dt .
0= ~(if)
Using (i) and (ii), we get
. 1
dy _ dy/d8_2 1
" dt/de 2 s AW
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21.

Find the particular solution of the differential

. _dy  x(2logx+1) .~ R
equation o ﬂsiny+ycosy given thaty = )
when x=1. [4]

Solution : The given differential equation is
dy _ x(2logx+1)

dx  siny+ycosy -0

Separating the variables, we get
(siny +ycosy)dy=x(2log x +1) dx
On integrating both sides, we get
[sinydy +[y cosy dy = [ x(2log x +1)dx
=—cosy+y.siny—[Lsinydy

x? x% 2

= 7(210gx+1)~j7-;dx+c

=>-cosy+ysiny-(-cosy)

2 2
x x

=2 (2Qlogx+1)—-—+C
2 (21og ) 2

= ysiny=x"logx+C
’ T
Putﬁng y: E a.nd.x=1, Weget
TeinZ = 12log 1+ C
2 2
T1-0+C =C ==~
= 51= +C =C=7

. The particular solution of the given differential
equation is

ysiny= -;~+x210gx Ans.

- A NAA AA
Show that lines 7 = (i+ j—k)+A(37{—j) and

- A -
r= (4’1:'— /I;) +1 (2‘; +3k) interesect. Also find
their point of intersection. [4]

olution : The equation of given lines are

- A AR A oA
ro= (i+j~k)+REBi-f) .(3)

- AA AN

r = (4i-k)+p2i+3k) ..(ii)
For lines (i) and (ii) to be intersecting
A A A /} A AN A A
(i+j-k)+M3i—f)=(4i-k)+n2i+3k)
for some values of A and p.

:>(1+3x)?+(1-x)'}-i=(4+2p)?+(3p—1)':2

On equating coefficients,
1+3h=4+2p ..
1-2=0
-1=3u-1
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= A=landu=0

These values of 4 and 1 satisfy the equation (jii).

<. Lines (i) and (ii) intersect at the point whose
A A

position vector is 4 i—k.

Thus, thecoordinates of the pointof intersection are

(4 0,-1). Ans,

SECTION —C

m2  xsinxcosx
28. Evaluate: | T S P [6]
0 sin* x+cost x

Solution :

m/2 xsinxcosx
Let I= | —F——7 (i)
0 sin*x+cos*x

e ,;)cos(n ‘)
/2|3 " n T
= f 2 — 2 - ,.;2 oy
0 : g -~
sin (2 x)+cos (2 x)

[ § fxdax = [§ fla—n)ax

/2 (gmx]cosxsinx

0 cos4x+sin4x

. (T T .
( sin (E~x)= cos x andcos(a—x)=sm x)

/2 (g—x)sinxcosx

dx

I= dx ..
6[ sin® x+cos* x @
Adding (i) and (ii), we get
/2 % sin xcos x
/2 =
= 2
A= [

0 sin“x+cos™ x
Dividing Nr and Dr by cos? x, we get
™2 tan xsec® x

I=
45 tan®x+1

Putting tan’x = t
=2tanxsec?xdrx = dt

Also, x = 0=t=0
T
and x=E=>t=oo
nY df =m 4,
= = =~-| tan t]o
! 8(j)t2+1 8[

= g[tzm_.1 oo —tan ™! 0]

= E(E_O =ﬁ. Ans.
312 16
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29. Of all the closed nght circular cylindrical cans
of volume 128 & ecm?, find the dimensions of the
can'which has minimum surface area.  [6]
Solution : Let  cm be the base radius and % cm
be the height of the closed cylindrical cans of
given volume = 128 & cm®.

5 A
h
< O~—>

Then volume, V = nr*h = 128n

128 .
= = ’;2— (D)
Also surface area, " S = 2nrh + 2nr?
= 2n(r°ﬁ+r2)
2
r
> S= Zn(rz +B§)
r

Differentiating w.r. t. 7, we get
Esi = 2% (Zr - P‘E)

d?' r2
2
and d_S - 2n(2+1283><2)
dr? r
For maxima or minima,
dS
=0
_ dr
= 2n ( —1—28-) =0
r? ‘
= 27 = 128
= P =64
= r=4cm
d%s ( 256)
d 24—
an ar? 64
=12n>0

= S is minimum.
The dlmensmns of such a can are

r=4cm
128 128
and h="F =
r? 42
T 16 " )
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