CLASS 12 MATHS PYQ 2015

PREVIOUS YEAR QUESTION PAPER
2015

General Instructions:

(i) All questions are compulsory.

(i) Please check that this Question Paper contains 26 Questions.

(iii) Marks for each question are indicated against it.

(iv) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one mark each.
(v) Questions 7 to 19 in Section-B are Long Answer | Type Questions carrying 4 marks each.

(vi) Questions 20 to 26 in Section-C are Long Answer 11 Type Questions carrying 6 marks each
(vii) Please write down the serial number of the Question before attempting it.

SECTION - A
Question numbers 1 to 6 carry 1 mark each.

1.0f 5:7f+]—4k and 5:2€+6]+3k, then find the projection of aonb.

Solution:
,_ab_8
ﬂ 7

2. Find A, if the vectors a=1 +3j+k,b=2f — j—k and € =2j +3k are coplanar.

Solution:
1 3 1
2 -1 -=0=1=7
0O 4 3

3. If a line makes angles 90°,60° and 8 with x, y and z- axis respectively, where 8 is Acute, then find 0.
Solution:

T
cos? ”2+cos2 7T3+c0520=1:¢9=g

P
4. Write the element a,, ofa 3 x 3 matrix A = (aij) whose elements a, are given a, :q.
Solution:

_[2-3_1
A 5 5
5. Find the differential equation representing the family of curves v = A + B, where A and B are arbitrary

r
constants.
Solution:
2

v__A :>r2u+2r@:0

dr  r?’ dr? dr



6. Find the integrating factor of the differential equation
e2x y Jdx _
— = |—=1L

Jx o x Jdy

Solution:

I.F = j—dx g2

SECTION -B
Question numbers 7 to 19 carry 4 marks each.

2 0 1
7.1f A=| 2 1 3| find A’~ 5A + 4l and hence find a matrix X such that A2 —5A+41+X =0
1 10
OR
1 -2 3
IfA=| 0 -1 4| find (A)™".
2 2 1
Solution:
5 -1 2
Getting A>=|9 -2 5
0o -1 -2
5 1 2) (10 0 -5) (400
A2_5A+41=9 -2 5 |+|-10 -5 -15|+|0 0 O
0 -1-2/ {5 5 0) (004

1 -1 -3

= -1 -3 -10

5 4 2
1 1 3
~X=[1 3 10
5 -4 -2

OR
1 0 -2
A=[-2 -1 2
3 4 1
|A|=1(-9)—2(-5) =—9+10=10
9 -8 -2

Adj A= 8 7 2
5 -4 -1



9 -8 -2
A(AYT=l8 T 2

5 4 -1
a -1 0
8.1ff(x) =] ax a -—1|, using properties of determinants find the value of F(2x) - f(x).
ax’ ax a
Solution:
a -1 0
f(x)=|ax a -
ax’ ax a
R, >R, —xR and R, > R, —x*R*
a -1 0
f(x)=|0 a+x -1 (For bringing 2 zeroes in any row/column
0 ax+x* a

- f(X)=a(@® +2ax+x*) =a(x+a)’
SLfEX)-f(X) = a[2x+a]2 —a(x+a)2
=a X (3x+2a)

9. Fid: | ———mM
-[sm X +Sin2x

OR
Integrate the following w. r. t. X

X% —3x+1

J1-x?

Solution:

J- dx :I dx :j sin x - dx
sin x+sin2x  ?sinx (1+2cosx) < (1—cos x)(1+cos x)(1+2cos X)
dt

B _I(l—t)(1+t)(l+ 2t)
_I(%Jr H % Jdt

where cos x =t

1-t 1+t 1+2t

- J% log[1—t| +% log[1+t| —% log[1+ 2 cos x| +¢

J-x —3x+1 _ —Xz)

I 3x—(1
e ° J1-x

OR

dx




dx —3'[

1 X
=2| — ——dx— x/:L—X2 dx

—2sin x4+ 31— X2 ——«/1 X2 —%sm X+C

or :gsinlx+%(6— X)N1— X% +¢

10. Evaluate : I(cosax—sin bx)?dx

Solution:

| = ]Z(cos ax —sin bx)2 dx = T(cos2 ax+sin2bx)dx— T 2cos ax sin bx dx

-1,
l, = Z]r'(cos2 ax +sin”bx)dx (being an even fun.)

=0 (Ebeing an odd fun.)

=1 —]E(l+ cos 2ax +1—cos 2bx) dx

{ S|n2ax SIﬂZbX}
2a 2b |,

27r+— -sin 2axr — szibﬁ} or 2z

11. A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls. A die is thrown. If 1
or 2 appears on it, then bag A is chosen, otherwise bag b. If two balls are drawn at random (without
replacement ) from the select bag, find the probability of one of them being red and another black.

OR
An unbiased coin is tossed 4 times. Find the mean and variance of the number of heads obtained.
Solution:
. Let E1: selecting bag A, and E : selecting bag B.

~PE)= 13 P(E)=2

Let A : Getting one Red and one balck ball

4C1'6C1_§ _7C1-3Cl_1
P(A/El): 1OC2 15’ P(NEZ)_ 10(:2 15
P(A)=P(E,) - P(A/E)) +P(E,) - P(A/E,)

8,27 _22

1
315 315 45

OR



_ L _ A _ 6 _4 _1
16 16 16 16 16
xP(x) : 0 — 12 12 hd
16 16 16 16
XP(x) : 0 4 2 36 16
16 16 16 16
Mean = x P(x)=%=2

Variance =>"x* P(x) - (ZxP(x))2 =% —(2)' =1

12.1f r=xi+yj+zk, find (rxi) . (rxj)+xy
Solution:
FxT:(xf+ yj + zIZ)xf =—yk+7j

rx

:(xf+yj+zl2) j=xk—z

(Fxf),(Fx])=(of+z]—ylZ)-(—zf+oj+xI2)=—xy

(Fxf)-(?x])+xy=—xy+xy+0

13. Find the distance between the point (-1, -5, -10) and the point of intersection of the line
X—-2 _ y+1 _ z-2

3 4
Solution:

and the plane x -y +z =5.

X—=2 y+1 z-2

412
If this is the point of intersection with plane x -y +z=5
Then 31+2—-424+1+124+2-5=0=>4=0

.. Point of intersection is (2, -1, 2)
2
Required distance = \j(Z +1)* +(-1+5)* +(2+10) =13

. Any point on the line is (31+2,44-1122+2)

14. 1f sin [cot‘l(x +1)]: cos (tan™x), then find x.
OR

2
If (tan™x)*+ (cot™'x)* = 5% then find x.

Solution:



1

4/1+(x+1)2

Writing cot™(x+1) =sin™

1
1+ X

-.sin sin*l; = C0S (cosl#j
Y1+ (x+1)? 1+ X

1+x2+2x+1=1+x2:>x:—%

and tan*x=cos™

2

OR
2
(tan™* x)2 +(cot™ x)2 = 5—:;2 = (tan™ x)2 + (% —tan™ xj - 5?”2

2
2(tan‘1 x)2 _rtantx— g
8

+\7° +31° ju
f_gﬁk _

_ T T
tanlx =

=Xx=-1

J1+ X2 +41-X2
J1+x2 —\1- X2

x*><1, then find Q
dx

15. Ify = tanl[

Solution:
Putting X* =cosé, we get

y=tan V1+cosé ++/1-cos@
J1+c0sO —\1—cosé

(e

COS/ sm9/ l—tan%

v 9 1 1.2
=240/ -" 1~ costx
y 4 / 4 2

dy 1 1 X

=— S 2X=—
dx  21-x* 1-x*

_ . . ,dy  dy
16. Ifx=acos® +bsin®,y=asin® -bcosO , show that y? d——xd +y=0.
x?

Solution:

ﬁz—asin @+bcos @
de

%zac050+bsin o



. dy acosf+bsingd X

dx asin@+bcosd y

Or yﬂ+x=0
dx
2
Y, &Y 10

it dx? +& dx

17. The side of an equilateral triangle is increasing at the rate of 2 cm/s. At what rate is its area increasing
when the side of the triangle is cm ?

Solution:
Let x be the side of an equilateral triangle
ax = 2cmls.

dt

2

Area (A) = 3

dA_\3 dx

dt 2 dt

:‘Zl—/l_ﬂ?-(zo)-(z)=2043_cm2/s
18. Find : J.(x+3)x/3—4x— X2 dx.
Solution:

Writing x+3= —%(—4— 2x)+1

.'._|‘(x+3)«[3—4x—x2 dx=—2£'|.(—4—2x)x/3—4x—x2 dx+'M7—(x+2)2 dx

1 3 X+2 7 . i X+2
=2 (3-4x—Xx*)2 + Z—=\3-4x—x*+ =sin| == |+¢C
3T v

19. Three schools A, B and C organized a mela for collecting found for helping the rehabilitation of flood
victims. They sold hand made fans, mats and plates from recycled material at a cost of Rs. 25, Rs. 100, Rs.
EO, each. The number of articles sold are given below :

“~._School

Hand-fans 40 25 35

Mats 50 40 50

Plates 20 30 40
Find the found collected by each school separately by selling the above articles, Also Find the total founds

collected for the purpose. Write one value generated by the above situation.
Solution:



HF. M P
A(40 50 20) (25 7000
B| 25 40 30| |100 |=| 6125
Cl35 50 40) {50 7875
Funds collected by school A : Rs. 7000,
School B : Rs. 6125, School C : Rs. 7875

Total collected : Rs. 21000
For writing one value

SECTION-C
Question numbers 20 to 26 carry 6 marks each.
20. Let N denote the set of all natural numbers and R be the relation on N x N defined by (a, b) R (c, d ) if
ad (b +c) = bc (a + d). show that R is an equivalence relation.

Solution:
Va,beN,(ab)R(ab)asab(b+a)=ba(a+b)

. Risreflexive .......c.......... 0]
Let (a, b) R(c, d) for (a, b), (c,d) e NxN
~ad(b+c)=bc(@a+d) .. (i)
Also (¢, d) R (a, b) - cb (d + a) =da (c + b) (using ii)
. RIS symmetric .................... (iii)

Let (8, b) R(c,d)and (c,d) R (e, f), fora, b,c,d, e, f eN
~ad(b+c)=bc(a+d)andcf(d+e)=de(c+f)

b+c a+d d+e c+f
N = and =

"bc  ad de  cf

1111 11 11
addingwe get =+ —+=—+—==—+—+—+=

c be d d a f c
= af(b+e)=be(a+f)
Hence (a, b) R (e, f) .. Ris transitive ................... (iv)
Form (i), (iii) and (iv) R is an equivalence relation

21. Using integration find the area of the triangle formed by positive x- zxis and tangent and normal to the

circle x> +y* =4 at (1,«/5).
OR

3
Evaluate j(ez‘3X +x*+1) asa limit of a sum.

Solution:



Eqgn. of normal (OP) : y = J3x
Eqgn. of tangent (PQ) is

Coordinates of Q (4, 0)
1 4
. Req. area = j«/§x dx+_[
1

& } 45{ ?}

zg [16 8—4+ —} 23 sq. units

OR

(ez‘3X +X2 +1) dx here h = 2
n

—limh[f @)+ f L+h)+ f @+2h) +.......+ F A+ (N=D))]

P C—

=limh [(e‘1 +2) +(e‘1‘3h +2+2h+h2)+(e‘1‘6h +2+4h+4h2)+ .......

h—0

+(e‘l‘3(”‘l)h +2+2(n=1)h+(n —l)2 h? )}

—=lim h{el(l+e3h +e Sy . +e3(”l)h)+2n+2h(1+2+....+(n—1)2)J

h—0

o - h(nh—h)(2nh—=h
—limh e‘l-e% 1'h+2nh+2nh(nh h)+n (n )( n )
h—0 e -1 2 6
e®-1 5
:e’l( )+4+4+§:—e’le 1+g
-3 3 3 3

22. Solve the differential equation : (tan™'y —x)dy = (1+ y*)dx.
OR

Find the particular solution of the differential equation ﬂ =

dx x*+y

> giventhaty =1, Whenx=0.

Solution:

Given differential equation can be written as
dx 1 tan”y

— 4 > X = >

dy 1+vy 1+y




. Integrating factor is ™"y
tan—1,

tany-e

d
1+y? y

. Solution is : x-e™ty :j
=x-e*ly= jt e'dt where tan™ y =t
—te'—e'+c=e"" (tan‘1 y—1)+c
or x=tanty—1+ce™ ¥

OR

Given differential equation is dy _ —Lr
i

y dv v

%
X

Putting £ =v toget v+xX—=
9 X 9 dx 1+V?
dv. v ‘—VS
X = 2 VT 2
dx 1+v 1+v
vi+1 dx
= dv=—|—
I v X

1
:>Iog|v|—ﬁz—log|x|+c

X2
slogy——=c
gy 2y?
X2
x=0,y=1=c¢=0..logy———=0
2y

23. If lines X1 = y;l = 2;1 and Xls = y; k.2 intersect , then find the value of K and hence find the
equation of the plane containing these lines.
Solution:
. .o x-1 y+1 z-1.
. Any point on line =3 = is(24+1,31-1,44+1)
24+1-3 _ 31-1-k _ 4ﬂ+1:>/1:_§’ hence k :g
1 2 1 2 2
Egn. of plane containing three lines is
x-1 y+1 z-
2 3 4 =0
1 2 1

=—-5(x-1)+2(y+1)+1(z-1)=0
i.e. 5x—2y—-z-6=0



24. 1f A and B are two independent events such that P(ANB) = %and P(ANB)= l then find P (A) and

P (B).
Solution:

P(KmB):%:P(R)-P(B)=%

P(An ):—:>P(A) p(g):%

~.(1-P(A))P(B) =%orP(B)—P(A)-P(B):% ...................... @)
P(A)(1-P(B )):%orP(A)—P(A)-P(B)zé ............................. (i)
From (i) and (ii) P(A)—P(B):%—%:S—lo

LetP (A)=x, P (B)=y -.x= [3—104-y)

30
Solving to get YZ% or y:%
x:}/ or x=7
Hence P(A) }/ ( %5) OR P(A / P(B:%)

25. Find the local maxima and local minima, of the function f(X)=sinx, 0 <x<2m. Also find the local

maximum and local minimum values.
Solution:
f (x)=sin x—cos x, 0 < x < 27

()=y|- (—+y)y— 5 - 30y*—29y+4=0

f'(x)=0 =cosx+sinx=0o0r tanx=—1,

7
g, 17

1 1 . . .
n(37 - _3r
f ( /1) \/_ \/_ l.e Ve SO, X 1 is LocalMaxima

wTn/\o_ L 1. _Tn/ i P
and f ( A)_ +2 i.e ve so, X 418 LocalMinima

N

. 1 1
Local Maximum value = —+— :\/5
22

Local Minimum value = —i—i = \/5

NERNG)

26. Find graphically, the maximum value of z = 2x + 5y, subject to constraints given below :



2X+4y <8.
3X+y<6
X+y<4
x>0,y>0
Solution:

Correct graphs of three lines
Correctly shading

feasible region

Vertices are
A(0,2),B(1.6,1.2),C(2,.0)

Z = 2x + 5y is maximum

at A (0, 2) and maximum value = 10



