CBSE Class 12 Mathematics Question Paper 2015 (March 18, Set 2 - 65/2/A)
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Please check that this question paper contains 12 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.

15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) Questions. 1~ 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying 4

marks each.

(V) Questions 20 - 26 in Section C are long-answer Il type questions carrying

6 marks each.

(vi) Please write down the serial number of the question before attempting it.
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SECTION A

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

. — > — >
1. 5359 OACH, afe B, 4ol AC 1 qea-fag &1 @9 OA = a, OB = b @I, al
—
OC &1 g ?
—3 N
In a triangle OAC, if B i1s the mid-point of side AC and OA = a,

— > — >
OB = b, then whatis OC ?

. A A W4 A ;
2. TSN av=i+ 2] -3k M b =31—j+2k 2 % TrEaq TH AT

gfest.3ird shifsre, fSeerr gfmmr /171 81

Find a vector of magnitude /171 which is perpendicular to both of the

AT Y 4 A > A A
vectors a. = ++ 2] — 3k and b = 31 - ) +2k.

3. LT 2x =3y =—2z Il 6x=—y =—4z7 o S 1 1T JTd hiTad |
Find the angle between the lines 2x =3y=-2z and 6x=—-y =—4z.

cosO sinO _
4. T A= g1, dl forel UTehd &AT n & oW, Det (A™) ST HH

—s1in 6 cos@_

3T <hiToy |

cosO sin0
If A= , then for any natural number n, find the value of
—sm6O cos O

Det (A™).
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5. TIH 3aed g0l o U 39kl #7712 9 7d 1 ATHA FTd <hIToU

F do N 2
AR
\dx / dx

Find the sum of the order and the degree of the following differential

equation :

y=2X

F o 2
dy +d327
\dx dx

6. 99 379 HHIHUT T A JTd hIU -

X\/(1+y2) dx+y\/(1+x2) dy =0

y =X

Find the solution of the following differential equation :

X\/(1+y2) dx+y\/(1+xz) dy =0

Qus d
SECTION B

o7 &7 7.8 19 T Jcdeh 97 & 4 3% & |
Question numbers 7 to 19 carry 4 marks each.

7. YRS Ukb GFAIST (FYFAON) % TANT W AR k1 UfdelW HTd

W\JIQ:
(0 "y 2"
1 2 3
.3 1 0,
HAAT
0 6 7 0 1 1 [ F

Jqe A=| —6 0 8|, B=|1 0 2|, C=| -2, d@ AC,

7 -8 0 1 2 0 3
BC @1 (A + B)C &I Uishdad <hioi® | I8 I IANYd <hiel@ Toh

(A+B)C=AC + BC.
&col legedunia:
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Using elementary row operations (transformations), find the inverse of
the following matrix :

0 1 2
1 2 3
3 1 0,
OR
0 6 7 0 1 1 - B
It A=| —6 0 8|, B=|1 0 2 |, C=| —2 |, then calculate
7 -8 0 1 2 0 3

AC, BC and (A + B) C. Also verify that (A + B) C = AC + BC.

8. Waod f(x) = |x| + |x— 1| sl A (-1, 2) § GacAdT qAT TSR AT hl

fara=rAT it |

Discuss the continuity and differentiability of the function
f(x) = |x| + |x—1]| in the interval (-1, 2).

2
9. Z|ﬁX:a(cos2t+2tsin21:) d¥T y = a (sin 2t — 2t cos 2t) %, al j 527 JTd
X
ShITITT |
. . dzy
If x =a (cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find o2
X
10. 3IE (ax +b) e¥*=x 7, i fe@Ey &
4 ) N 7 \2
By | _ [ 9y v
dx” )\ dx y,
If (ax + b) e¥* = x, then show that
3/d2y\ B % dy \2
X > — Xd— i 4
dx® )\ OX Y,
P.T.O.
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11. HHE JTd hIU :

SINX — X COS X
dx

X (X + s1n x)

AT

O 3Td hig

3
= dx
I(X—l)(xz +1)

Evaluate :

SINX — X COS X
dx

X (X + SIn X)

OR

Evaluate :

a
3 dx
j(x—l)(x2 +1)

12. AR BZE UER 7 | IR A T, 4 I¥Y, 6 AZAC 97 2 9= &, 3K IRaR B
4, 2 &Y, 2/AfEAC 97 4 &= & | Jid I8y, Afgcl d s @l A 2400,
1900 TAT 1800-shaIRl 1 ¢fHeh U < &1 HAE &, 3T HuM: 45, 55 AT
33 UMW IEH o4 1 GAE T¢I Sl 8 | IuYeh oAl 9 de sl 3eYg gl
f&fua I | 3TMeYg A T FAM Hich, Tcdsh TNAR b T haldl qe
I sl & I ATl el HET [ T | 39 I H 379 AN b e F-qiord
3B o AU fohT TehR hl ITREehdl IcUd o Tehd & ?

There are 2 families A and B. There are 4 men, 6 women and 2 children
in family A, and 2 men, 2 women and 4 children in family B. The
recommended daily amount of calories i1s 2400 for men, 1900 for women,
1800 for children and 45 grams of proteins for men, 55 grams for women
and 33 grams for children. Represent the above information using
matrices. Using matrix multiplication, calculate the total requirement of
calories and proteins for each of the 2 families. What awareness can you
create among people about the balanced diet from this question ?
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13. HM A HiVT :

/1) 3
tan {2 tan~! 1 + -y
L \o/) 4
Evaluate :
f /1) 7
tan {2 tan~! 1 + t
k \o/ 4

14, GRUEhI o TUTIHI T AN H T8g T b

b 2 bl =2G@-b)b-c)lc—a)a+b+ec).

b 2 bl =2(@-b)b-c)c—a)a+b+ec).

'+4'+2k, b—3’i\—23}+7/l\{ BﬁT
e = 2i-7+4k, ush U1 Hiew d S HIRT S @ R b aF W o

— A A A —> A A A — A A A
et a =1+4) +2k, b=31-2) +7k and ¢ =21 - ) +4k. Find
i e . > Pis —>
a vector d which 1s perpendicular to both a and b and ¢ . d = 27.
P.T.O
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16. et Yaad ¥ e 1 =AW g T R -

— A A A A A A
r =(1+2) +3k)+A2 (21 +3) +4k)
= A A A A A A
r =21 +4) +5k)+u41 +6j) +8k)

HAAT

39 GHAA 1 THIHT JTd shifold Sl THAAT 2X + vy —2z = 3 I
5x — 3y +4z +9 =0 dhl Uideaed @1 ¥ IRl SATdT 3 ddT &l

X1 _¥Y=9 572 % gy i |
2 4 -5

Find the shortest distance between the following lines :

— A A A A A A
r =(1+2)] +3k)+A2 (21 +3) +4k)
—> N\ N\ N\ A N\ N\
r =21 +4) +5k)+nu4i1 +6j +8k)

OR

Find the equation of the plane passing through the line of intersection of
the planes 2x +y—-z=3 and 5x—-3y + 4z + 9 =0 and 1s parallel to the
XA WWEC8) 57z

N /4 -5

line

17. T Hith o Wb had AN I ohl JTRIhdl 0-4 AT Teh heH UIS g h
ITRIShdT 0-6 8 | JTRIehal FTd hiNIC Tob 5 heH aeld o Uvdld, I8 oAh

YRR foieg § Teh sheH L 2 |

HAAT

A ST foh his ASeh! Teh ITHT 3BT & | Ife 39 1 AT 2 <hl T 99 Bl
3, A 98 Ush TUdeh ol dF oX 3IDTA] & IR U hl T e il g | Ife
39 3,4, 51 6 TEIT ITH BIdl 8, A 98 Ush {Heeh ol Teh IR 3IBTAA! § 3N
g e HLdl & foh 38 W Tod’ a1 9 e g1 | If¢ 39 ik Tk U UTH Bl
2, dl 39 g 3BT T I W 3, 4, 5 T 6 ITH B4 <hl ITRrehdr =1 8 2
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A man takes a step forward with probability 0-4 and backward with
probability 0-6. Find the probability that at the end of 5 steps, he 1s one
step away from the starting point.

OR

Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three
times and notes the number of ‘tails’. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ 1s obtained. If she obtained
exactly one ‘tail’, what 1s the probability that she threw 3, 4, 5 or 6 with
the die ?

18. HH I1d U -

n/ 2 .
J' cos” x dx
1+ 3sin® x
0
Evaluate :
/2 s
J‘ cosZx-dx
1+ 3§in” x
0

19. HMHE JAd élrélll :

n/4

j (sin X 4+ coS X |
_ dx
. 3 + s1n 2x j
0
Evaluate :
n/4
J‘ (sin X + coS X |
| dx
N 3 + s1n 2x 5
0
65/2/A 9 P.T.O.
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SECTION C

T GEIT20 26 TF I IAF JIHH 6 IHF 5 /

Question numbers 20 to 26 carry 6 marks each.

20. IC Wae y? = 16ax AU TN y = 4mx g INEg & 1 &THA % 91 $ohlg
2, dl THTRAT o ST & m hl HH FTd hilT |

If the area bounded by the parabola y2 = 16ax and the line y = 4mx is

a2

T sq. units, then using integration, find the value of m.

21. ﬁ@ﬁQﬁWW(x—y)g—y = X + 2y QUYTHT & 9T 39 & Wi
IS |

AT

sl o DA (x — h)? + (y — k)? = r? I 3Tdhel THIHLUT FTd hilolT, ST&l h o
k =8 3T 7 |

Show that the differential equation (x — y)% = X + 2y 1s homogeneous
X

and solve 1t also.

OR

Find the differential equation of the family of curves

(x —h)? + (y — k)? = r2, where h and k are arbitrary constants.
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22.

23.

24.

65/2/A

fog P(6, 5, 9) H Bl STH dTc1 38 HHIS 1 GHIHT T hIToC ST foh fomgat
A3, -1, 2), B(5, 2, 4) @1 C(-1, -1, 6) ¥ Huliid qe1 = HHIR B | 31d: 39

el 1 g A @ 20 ot F i |

Find the equation of a plane passing through the point P(6, 5, 9) and
parallel to the plane determined by the points A(3, -1, 2), B(5, 2, 4) and
C(-1, -1, 6). Also find the distance of this plane from the point A.

4Tt shifse fob F=m aut arealass geqieti & 9q=d RT R={(a,b):a,b R
A9 a—b + /3 e S, & S Tl AUNHT T&A3 &1 =T &), g TRATYd
ey R Taqed, 99Hd adT GshiEe & |

HAAAT

AT TP A=R xR 8d9T AH (a,b) # (¢, d) = (a + ¢, b + d) GRI IRHTNT Teh
feanard gfsham 28 | g hilaT fob * ShAMGHHT a1 @e=d & | A H % &l
dcdHeh 3GId T <hiToU qT 37aIG (3, — 5) &l A H Jidd| 37a¥d Ht faiRgu |

Determine whether the relation R defined on the set R of all real
numbers as R=1(a,b):a,be R anda—-b + J3 €S, where S is the set of

all irrational numbers}, 1s reflexive, symmetric and transitive.

OR
Let A= R xR and = be the binary operation on A defined by

(a, b) *(c,d) =(a+c, b+ d). Prove that * 1s commutative and associative.

Find the 1identity element for  on A. Also write the inverse element of the
element (3, — 5) 1n A.

Id x% + y? = 4 % U8 IAGAIY & W ok Tohel foirg T o1 T W@ x-318
fog A9 y-31& ol foieg B W hiedl @ | Fi¢ O, Ix &l %5 @I, dl (OA + OB)
hl AdH HH FTd <IN |

2 4 y2 =4 at any point on 1t 1n the first quadrant

Tangent to the circle x
makes 1intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).

P T4

@
&collegedunla;
India’s largest Student Review Platform

—

11



25. @ fater grn e g U 99%=AT &l 8 hiU |
I sFaet o 3T=aa

X + 2y > 10
X+y >6
3X +y =8

Xxyv=0

z = 3X + by 1 AAHIHT hITT |

Solve the following linear programming problem graphically.
Minimise z = 3x + 5y

subject to the constraints
X + 2y > 10
X+y >6
3X +y 2> 8
X v =0,

26. Uh ho H-5 Al 2 el e & | g TIe ToHT JIqEAToH T o gl fHehrel
TE | B ST foh X TehTell T8 hIcil TGl shl GEAT sl I Hial & | X o
graTferd O 18 ? 1 X Ush Agfese =X & 2 I &, Al X 1 91eT o JHL

A <hIIT |

An urn contains 5 red and 2 black balls. Two balls are randomly drawn,
without replacement. Let X represent the number of black balls drawn.
What are the possible values of X ? Is X a random variable ? If yes, find
the mean and variance of X.

65/2/A 12

@
&collegedunla;
India’s largest Student Review Platform

—





