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Candidates must write the Code on the
title page of the answer-book.
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e Please check that this question paper contains 12 printed pages.

e (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.

e Please check that this question paper contains 26 questions.

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

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 13397 :

@) qH e SR E

(ii) P T H A 1 39 Fo7-79 7 26 F97 & |

(iii) TUS 7 F Y 1 - 6 a& 37 TY-IW dI7 Fo7 & 3N e o7 @ forw

1 3% [RgRa & |

(v) TG T FIHT-19 % FI-FR 1 IJHR & J97 & 3K J9% 97 & forw
4 37% [FERT & |

W) GUE T FIH 20 - 26 % JH-3H I JHR & J97 & 3N J9% J97 & 70 6
37% [HEMRa & |

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) 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 II 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

T GEIT ] G 6 TF II9F Jo7 H1 1 3F & /

Question numbers 1 to 6 carry 1 mark each.

cos® sin0
1. 3 A=
—sin® cos 0

I ST |

cos® sin0

}sﬁ,?ﬁ%{ﬁwm n T, Det (A™) T AH

If A=

, then for any natural number n, find the value of
—sin® cos 6

Det (A™).

2. o sraehar gt & fw sHh 12 9 T7d 1 AR TG HIfT

dy 3 d2y
= _ + —
Y X(dxj dx?

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

_ dy 3 d2y
y—x(dxj ’ dx?

3. T 319t GHIRU T B FTd hIfIU :
Xw/(1+y2) dx+y1/(1+xz) dy =0

Find the solution of the following differential equation :

x4/ + yz) dx +y(1 + x2) dy =0

65/1/A 3 P.T.O.
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%
b

: —> —
4. B OACH, afe B, Yol AC %1 weafag & @1 OA = a, OB = b &, dl

__)
OC <1 g 2

— >
In a triangle OAC, if B is the mid-point of side AC and OA = a,
— > —
OB = b, then whatis OC ?

. A A A —> A A A .
5. @ a =i+ 2j-3kaM b =3i-j +2k 3 % raad TH AT
gfes sa hife, g afmmor V171 8

Find a vector of magnitude +v171 which is perpendicular to both of the

> AN > A Ao
vectors a = i + 2j — 3k and b = 3i —j +2k.

6. @SN 2x=38y=—z AU 6x=—y=—4z % S I HII Fd HIWT |
Find the angle between the lines 2x =3y =-2z and 6x=—-y =—4z.

Qs d
SECTION B

Jo7 GEIT7 T 19 T TF Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7. AJM BT UNER & | INER A H, 4 &, 6 AfGATC q91 2 9= &, 3N INER B
H, 2 9%Y, 2 AiEA a1 4 S § | Uid EY, Afecl 9 s=l Wl HAM: 2400,
1900 TAT 1800 HeAdl I ek U ¢4 &1 gara 7, 3T UM 45, 55 AT
33 UM UH < 1 Fora e Sar B | SWYE I 9 9% Sl AHE g
el T | 3Teg TUHBA H1 TR Hieh, Tdsh THAR & fIw shaail qen
TIEH 1 & T aTel A HAET [G HIT | 39 T H 3T AR oh o F=grerd
IR & TTU fopm TehI hl SReshdl 3cqa o Hehd & 2
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Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

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 is 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 ?

8. WM Jd iV :
tan {2 tan_l(lj + E}
5 4

Evaluate :

~1(1 T
tan {2 tan 1(gj + Z}
9. YRkl @ Turgmt 1 g R fag Hifve fh

b3 2 b| =2@-b)(b-c)(c—a)(a+b+c).

b3 2 b| =2(-b)(b-c)(c—a)(a+b+c).

65/1/A 5 P.T.O.
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10. YRty dfw @fspamen (Fumawon) & v @ e smeyg @ wfdam wa

HIT :
0 1 2
1 2 3
3 1 0
T
o 6 7 0 1 1 2

afe A=| -6 0 8|, B=|1 0 2|, C=| -2/, @ AC,

7 _8 0 1 2 0 3
BC @I (A + B)C 1 Ulehed hIfGu | I8 i woafug <hifsu fo
(A+B)C=AC + BC.

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 0o 1 1 2
IfA=| -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.

11.  %eH f(x) = |x| + |x — 1| 6T A (-1, 2) § AATAT AT SShe T

g hifSw |

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

65/1/A 6
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12. ﬁx:a(c052t+2tsin2t) qYT y = a (sin 2t — 2t cos 2t) %, a j—g A
X
I |
2
If x=a(cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find Z_Z .
X
13. 3R (ax +b) e =x %, q fe@mu fp
2 2
3| A7y | _ (v _
* (dXZ] (X dx yj
If (ax +b) e”* = x, then show that
2 2
84| _ (b _
* (dxzj (X dx y]
14. HH F1d HIT :

SinX — X COS X
dx

X (X + sin x)

AT

M FTd HIfrT

3
J‘ X dx
x-1)(x2+1)

Evaluate :

SinX — X COS X
dx

X (X + sin xX)

OR

Evaluate :

3
j X dx
x-1x2+1)
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15. HMHE IATd ﬁﬁﬂl :

n/2

j cos? x dx
1+ 3sin? x

0
Evaluate :

n/2

J‘ cos? x dx
1+ 3sin? x

0

16. UM Fd hIT :
n/4
sin X + €oS X
—————|dx
J‘L 3 + sin 2x j

0

Evaluate :
n/4
sin X + cos X
————|dx
j ( 3 + sin 2x J

0

%
17. TAARTRE @ =i+ 4 +2k, b =3i-2) +7k 3R
RN —> .
¢ =2i-)+ak wtmaky d T ERT @ R b A W
_)
A e .d =27
A A - A A A - A A A
+4j) +2k, b=31i-2j +7k and ¢ =2i — j +4k.Find

o . - g -
which is perpendicular to both a and b and c

%
Let a =

Q—'i, >

%
a vector .d = 27.

18. = @l & = il =aaw gt 91 i
RN A A A A A A
r =(1i +2) +3k)+Ar (21 +3j +4k)
- A A A A A A
r =21 +4j +5k)+un4i +6j +8k)
HAAT
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3T THAA T THIHT [T hIfolT Sl FHdel 2x +y —z = 3 a9l
5x -3y +4z+9=0 < Tldeded 1@T & BIeht SI1dT 2 a1 @i

Xx-1_y-3_ 577 % qurm 2|
2 4 -5

Find the shortest distance between the following lines :
—> A N A N A N
r =(i +2j +3k)+A (21 +3j +4k)
N A A A A A A
r =(21 +4j +5k)+u4i +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 is parallel to the
x-1 y-3 5-z

4 -5

line

19. T ARk o Tk hed AN IAd hl IIRRAT 0-4 qAT Teh heH fi® e <hl
iRkl 0-6 8 | WRekdT 3Td HINTT foh 5 *eH e & UvEd, I8 ARk
TRIFHH foig & Th haH X 7 |

AT

A TN foh i TSh! Teh ITET 3BTt & | AfG 36 1 2 T T&AT ITH B
2, A 98 U fHaeh bl 9 a1 B! 8 3 9 hl & A =l 2 | Ife
3W 3,4, 591 6 h HEAT IH Bl B, A 98 Teh ek I Teh G VT & 3N
Ig I Hl @ Toh 39 W Fod’ a1 9 W g3 | Al I 3k Th W WIH Bl
B, A 39 g 3IDTA T UT8 W 3, 4, 5 FT 6 ITH B <hl TTHIehdT o1 8 2

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 is 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’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?
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T us |
SECTION C

J97 G&IT 20 T 26 TF Jdb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. Tiuifa e 6 = avft arcafas gensti s agq==a RA R=1{(a,b):a,b <R
dM a—b + /3 e S, & S wft ufm Tt w1 Ty= 3, g aRfya
gra-e R Taded, TufHd qm sk 2 |

AT

TR A=R xR 8daT AT (a,b) * (¢, d) = (a + ¢, b + d) g1 IRIlva Th
feanumh wfspar 3 | g FifSu fo6 * el g qon oeed 8 1| AT =
qcHAeh 37T FTd <hIFL qAT 37T (3, — 5) T A H Tfaew 3reg o fafae |

Determine whether the relation R defined on the set R of all real
numbers as R={(a,b):a,be Randa—-b+ /3 €S, where S is the set of
all irrational numbers}, is 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 = is commutative and associative.
Find the identity element for + on A. Also write the inverse element of the

element (3, — 5) in A.

21. I x2 +y? =47 U8 AU %k WA foRe fofg T ST TO91 @1 x-3& B
fag A9 y-31& & foarg B W el 8 | Al O, 99 &1 %5 &, dl (OA + OB)
1 =9 A 1A T |

Tangent to the circle x2 + yz =4 at any point on it in the first quadrant
makes intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).
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Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

22. ARt Wae™ y2 = 16ax TAT WM y = 4mx G UHEg &F FT &% %aﬁmﬁ
B, ol Gl & YT & m 1 HF 14 hIfT |

If the area bounded by the parabola y2 = 16ax and the line y = 4mx is
2
?—2 sq. units, then using integration, find the value of m.

23. ﬁ@@ﬁwaﬁwm—y)g—y _ x + 2y TET 2 AT 3 B of
X
aﬁn\an

AT

ThT b FA (x — h)? + (y — k)2 = 12 H1 31t TR 1q Shifore, &l h qen

k TOTS 3R 7 |

Show that the differential equation (x — y)g—y = X + 2y is homogeneous
X

and solve it also.

OR

Find the differential equation of the family of curves

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

24. To=g P(6, 5, 9) € B S ot 38 WA T FHIHT F1q I ST fop fermgati
A3, -1, 2), B(5, 2, 4) @91 C(-1, -1, 6) & fquifid 9 & =@ 8 | 31 39
Fuad I fog AT g off 310 Ao |
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.
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25. T o™l H 5 1A 9 2 el 16 g | Q Tig o fewemaan o agesan et
T | A9 v for X ferreft 78 el Tiet <l 9@ & o waT g | X &
FEATIOd W 1 & ? 91 X Toh Igreseh =R g ? AfG &1, a X I 01T 9 00
1 I |

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.

26. 3@ & g = Was Tume gaen = ga HifSa |

=T sgaQgt & ST

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

x,y=>0

z = 3x + 5y I IAHIHWT HIWT |

Solve the following linear programming problem graphically.
Minimise z = 3x + by
subject to the constraints
x+ 2y >10
X+y >6
3x+y=>8
x,y20.
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