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General Instructions :
(i)  All questions are compulsory.
(ii) 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 I Type Questions carrying 4 marks
each.

(vi) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vii) Please write down the serial number of the Question before attempting it.

qUE - F
SECTION - A

T T 1 ¥ 6 T ek T 1 37 T |
Question numbers 1 to 6 carry 1 mark each.

. T =7i+)—4kT b =21 + 6] + 3k &, o Ter 7 F1 AR b T I T RAAT |

If 3 =7i+)—4kand b =2 + 6] + 3k, then find the projection of a on b.

[

2. AR TRT @ =i+3]+k b=2i-)—kamc =Aj+3k THAEAT §, A A B A
HITT | 1

Find A, if the vectors @ = i+ 33'\ + 1/;, b =2 —j\ —kand T = kj\ + 3k are coplanar.
3. Mg Uh T x-31T & 90°, y-3TT ¥ 60° TAT 23T T ABIUT O AT €, o O H HiTST | 1

If a line makes angles 90°, 60° and O with x, y and z-axis respectively, where 0 is
acute, then find 0.

li-jl

4. 3 x 3l H T A A = () FEF F0@T o = 5 R AWM § B
a,; et | 1
Write the element a,; of a 3 x 3 matrix A = (aij) whose elements a;; are given by
li-jl
Q=" -
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. A o
aa%éo‘afva:?+B I T T ITel 3Teehel THIHIT I HINT, ST A 71 B @
FE | 1

: : : : : : A
Find the differential equation representing the family of curves v = Tt B, where A

and B are arbitrary constants.

TR FHIHTT

6_2\/;‘ y |dx
( N \/}j ay =1
T AT T[UTH 1A DT | 1
Find the integrating factor of the differential equation

6_2\/;‘ y |dx
( N \/}j ay ="

ue -9
SECTION - B

U9 &1 7 9 19 A UAE U 4 3HF H |

Question numbers 7 to 19 carry 4 marks each.

2 0 1
g A= 2 1 3 |2 dA2-5A + 4] 7d HST | 4
1 -1 0
31 3ME X T T alieh AZ—5A +41+X =0
3AAT
1 2 3
g A=| 0 -1 4 |&ar(A)! I =T |
2 21
2 0 1
If A=| 2 1 3 | find A2 - 5A + 41 and hence find a matrix X such that
1 -1 0
A2-5A+41+X=0
OR
1 2 3
IfA=| 0 -1 4 | find (AL
2 21
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8. A f(x)=| ax a -1 |¥ o GRMOEH & TOE & W& f(2x) - f(x) B T A

ax® ax a
HIT |
a -1 0
If f(x) = ax a -1 |, using properties of determinants find the value of
ax? ax a
f(2x) — f(x).
0. wmAt: [
YT
11 7 x & HIUET GHTHT DT
x> —3x+1

\/1—x2

) dx
Find - fsin X + sin 2x
OR
Integrate the following w.r.t. x

2 -3x+1

\/1—x2

T
10. T T T f(cos ax — sin bx)? dx

—T

T
Evaluate : f (cos ax — sin bx)? dx

—T

11. THIA AT 4R T 6T TS & a9t BH 7 el o 3 AT T8 € | Teh U7 SSTAT STl
T I 1 A2 3 W IAT A AT S €, 37 9 B | 3 97 T 9t | 2 71 Argesar
(o1 wfqemTe) et STt &, @ 7 &l % U el o7 Ush hioql i bl WITaehdl J1d
HIT |

Feran
Teh 1= Taeeh bt AR SSTell UR W Tl shi ST ohT HIed T UEROT 31 HiT |
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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 selected 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.

12. AT =xi+y] + 7k, T @ BT (T x 1) - (F %) +xy 4

IfT =1 +yj + 7k, find (¥ x 1) - (T x j) + xy

-2 1 z-2 o o o
13. Wx3 :yz :le 3 FAAA x — y + z = 5 & Wiqwe (o5 &l o5 (-1, -5, -10) &

@WWI 4

Find the distance between the point (-1, —5, —10) and the point of intersection of the

-2 y+1 z-2
linex3 :y4 :le and the plane x —y + z=5.

14. 3 sin [cot™ (x + 1)] = cos(tan"lx) %, Al x o A A HIT | 4

v
2
T (tanx)? + (cot~lx)? = 5% &, ol x 1 HI 1T BT |

If sin [cot™! (x + 1)] = cos(tan"'x), then find x.

OR
—1,32 ~1,32 5n? .
If (tan™"x)~ + (cot ' x)“ = 3 , then find x.
1+x2+41—x?
15. ?T&\'y:tan_l[\/ £+ xj,xzsl%,a“rgxwm-—rwaﬁﬁm 4
\/1+x2—\/1—x2 dx

1+ 441 =42

d
= -1 2< i _X
If y=tan [\/1+x2—\/1—x2j’x <1, then find I
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d
16. AT x=acosO+bsin®, y=asin0— bcos@%?ﬁﬂ‘ﬂﬁ'&’?%ﬁyz—z axy+y 0.

2d_XQX

Ifx=acosB®+bsinB, y=asin0—bcos 6, show that y 02 Xy

+y=0.

17. U GHETE BT i 9T 2 /s i 5T ¥ 9g Wl & | 30 &A% Sl ghg 1 3 1 ¢ e ST
i TETE 20 JH § 2

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 20 cm ?

18. 3d SifeTT : f(x+3) 3 —4x — x2 dx.
Find;f(x+3)\/3—4x—x2dx.

19. i formem™ A, B @91 C T 51T faeniaa «Aimi ot Gerar o fod T Thtd i & folT U
HAT O &, T aredi gRT O sk Seqeit o VAT | o 819 U, 9e1ear a9 wid ot St
&, NH 9 U &1 9o AT € 25,3 100 T T 50 € | Bt § Tkt g% SURIe St
e = T

\i
A B C
)

HERIE] 40 25 35
TTEAt 50 40 50
rors 20 30 40

AT foRmeral 5T SURIST a3l l [oshl & SToRT-3T6TT UHET RT 1 HirTT a1 36T FRT
Hf ST T |

SURIERT g1 SId U g i feifa |

Three schools A, B and C organized a mela for collecting funds for helping the
rehabilitation of flood victims. They sold hand made fans, mats and plates from

recycled material at a cost of ¥ 25, ¥ 100 and ¥ 50 each. The number of articles sold
are given below :

School
Article A B C
Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately by selling the above articles. Also
find the total funds collected for the purpose.
Write one value generated by the above situation.
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QU - T
SECTION - C
9 & 20 G 26 I UAF U 6 3FH FH ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. 9T N T Wighe TEAret B Head & | N x N R ey R 7 &9 & oo & -
(a, b) R (c, d) I ad(b + ¢) = be(a + d), T@TET fF 7 T&y R T odar G99 € | 6

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.

21, T2+ y2 =4 % g (1,~/3) T S T wet Y@ qor Afgeis T x-37 S e G g
IRerg FRST 1 THThe o TR § &1%eT ST iy | 6

YT

3
aﬁwﬁ@mamﬁj@z—ﬁﬂundmmww |
1

Using integration find the area of the triangle formed by positive x-axis and tangent
and normal to the circle x? + y> =4 at (1, \/5),

OR
3

Evaluate f (€273 4+ x2 + 1)dx as a limit of a sum.
1

22. 3T GHIHI ;

(tan"ly — x)dy = (1 + y?)dx T &1 T I | 6
YAt

WW%:ﬁWWWWW,WX:Oﬁ?Wy: 181

Solve the differential equation :

(tan”ly — x)dy = (1 + y?)dx.

OR
Find the particular solution of the differential equation %xz = XT):-% given that y = 1,
when x = 0.
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. x—1 1 -1 -3 -k
23. m%%@mrxz :y;- =Z4 AR %:%:%Wm%ﬁ‘rkwmw
T | ST: 3T TGS i AT H ATt THAA BT THEHLT [Tl BT |
-1 1 -1 -3 -k
If lines a 7 = Y ; -z 4 and a 1 = Y 2 :% intersect, then find the value of k and
hence find the equation of the plane containing these lines.
. e — 2 1
24. I A 3R B 3 U WA g1 & {59 T P(A N B) :TsaﬁTP(Am B)=¢, ar P(A)
91 P(B) Fd ST |
_ 2 — 1
If A and B are two independent events such that P(A N B) = 15 and P(A N B) = I
then find P(A) and P(B).
25. e f(x) = sin x — cos x, 0 < x < 27 & T ITTAH AT FT=aH AT DI q4q1 LT
ST T IR =TT I of [ S |
Find the local maxima and local minima, of the function f(x) = sin x — cos x, 0 < x < 27.
Also find the local maximum and local minimum values.
26. U ERT, z = 2x + Sy 1 4 T, =7 axiei & F=id Fd hiteu
2x+4y <8
3x+y<6
x+y<4
x20,y=20
Find graphically, the maximum value of z = 2x + Sy, subject to constraints given
below :
2x+4y <8
3x+y<6
x+y<4
x20,y=20
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