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e Please check that this question paper contains 8 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 29 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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General Instructions :

(i)
(ii)

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per

(iv)

the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You have to attempt

only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

g - A
SECTION - A

T HE&AT 1§ 4 T Y I 1 316 H1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

1. AR@xDb) + (@ b)Y =225qu1 |7 |=58,d1 | b | A feifae |

If (2 x _b>)2 +(a - B))z =225 and | a | =5, then write the value of | b |

3x
2. Td %Iit_ﬂquyc_ldx
. 3x
Find : j—3x— 7 dx

3. gfe 9 B fix), x = 0 WHAA &, a1 k o1 4 fafau :

(. 3x
sin =&~
2
o) = 3 , x#0
L k ,x=0
If the following function f(x) is continuous at x = 0, then write the value of k.
(. 3x
sin =~
2
o) = 3 , x#0
L k ,x=0

4. 3G A, I 2 T Teh FHUVI TG & TAT det (A) =4 7, A det(A~!) 1 AH feAfam |

If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™").
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g - ¢
SECTION - B

T TET5 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

1+
. mwaﬁw%xz+y=—zwwwwamaﬁﬁq |

RS
. . : . . . dy 1ty
Find the integrating factor of the differential equation Ly

6. ARTRT B =T+3]+k b=2i—]—k3MWC=2ri+7] + 3k TEact &, A A HF AR
T I |

If the vectors @ = ? + 3? + 12, b= 2? — _/]\ — 12 and ¢ = X? + 7? + 312 are coplanar, then
find the value of A.

7. U gATS SETS SAIhan 250 AT ! ATAT HU Hehdl & | Tdh JuH 2oft o feshe W
% 1,500 T T A0f % f&ohe W R 1,000 T ATH HHTAT T Hehdl & | TRAS HH d HH
25 ©id gom Fuft o fore sRfara et 2 | qenfy werm soft Y e %1 @ w9 3 T4 I
& 20ft & feehe | AT T I T < & | T8 [T B o 17T foh THRATS o ATH
FAfrhaHteRtor o fT fepa—Tera feshe 9= ST, Sutiers & ges U= gHE =1 |
An aeroplane can carry a maximum of 250 passengers. A profit of ¥ 1,500 is made on
each executive class ticket and a profit of ¥ 1,000 is made on each economy class
ticket. The airline reserves at least 25 seats for executive class. However, at least 3
times as many passengers prefer to travel by economy class than by executive class.

Frame the Linear Programming Problem to determine how many tickets of each type
must be sold in order to maximize the profit for the airline.

8. T ST=Ig TRl § | x TT y & HM AT I :
(x 5 j (3 —4) ( 7 6)
2 + =
7y-3 1 2 15 14
Find the values of x and y from the following matrix equation :
(x 5 j (3 —4) ( 7 6)
2 + =
7y-3 1 2 15 14
9. AR f(x) = sin 2x — cos 2x &, A f@ T HITT |
If f(x) = sin 2x — cos 2x, find f@
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10.

11.

12.

13.

14.

65/2

aawwﬁw)cy%xz=(x+2) (y + 2) =1 SATIH & T HITT |

d
Find the general solution of the differential equation xy axz =(x+2)(y+2).

cos x dx
IMd aﬁliéq | T
\/8 — sin® x

. cos x dx
Find: | —
8 —sin? x

TS eI S shi B 1, 5 At /T, o @ T o W R SR ST h, 4 /ML A a
TR | e r = 8 Tfi qT h = 6 Tft B, 1 3k ST o T <hl &L T ShifT |

The radius r of a right circular cylinder is increasing at the rate of 5 cm/min and its
height h, is decreasing at the rate of 4 cm/min. When r = 8 cm and h = 6 cm, find the
rate of change of the volume of cylinder.

g -4
SECTION -C

T HEAT 13 § 23 9 TS Y 6 4 3 & |
Question numbers 13 to 23 carry 4 marks each.

e forarmera 3 foenfefn st farfiraar qen sfsa aftsm s & foTw et T 6,000 1 g
TEHT T I8 © | Afe i afiesm i aret sl & S dreft Tf¥n & v 10 o Frafirdgar &
fore &t ST aTeft Ui Sied W3 11,000 9T Bid &1 1 39 TRiRfa ol seiord aftentor
g Tefua Hie qon 3egg oy 8 5 s Tois el o e § SH areft Ui 9
HINT | T &) 3 e ferfge fmes forw feremer =1 queshr 27 =ifa |

A school wants to award its students for regularity and hardwork with a total cash
award of ¥ 6,000. If three times the award money for hardwork added to that given for
regularity amounts to I 11,000, represent the above situation algebraically and find the
award money for each value, using matrix method. Suggest two more values, which
the school must include for award.

3 JAU bl A HIFTT T wer

o) =2x3 —3x2 - 36x+7

(a) TR 98 2 |

(b) Tt gm 2 |

Find the intervals in which the function given by
fox) = 2x3 — 3x2 — 36x + 7 is

(a) Strictly increasing
(b)  Strictly decreasing



x2+x+1

5. szj(x+l)2(x+2)
Fga

WWIJ(X—3) 3 2x—x?dx

. X2+x+1
Find: [0

OR

Find:f(x—3)\/3—2x—x2dx

16. Ife 2, b qom ¢ THM IRET aTel TER diead |ies 8, a1 9fe% 27 + b + 2¢ gRI s
2, b U1 ¢ % 1Y S Il 10T [T I |
-
a

If a, b and € are mutually perpendicular vectors of equal magnitudes, find the angles

dx

which the vector 27 + b + 2¢ makes with the vectors @, b and <.

17. 1 Wk ST GG 1 U G B S HIT
WWWW:Z=3X+9y
Safeh : x+ 3y <60
x+y>10
x<y
x>20,y=>0
Solve the following linear programming problem graphically :
Minimize: z=3x+09y
When : x+3y<60
x+y=>10
x<y
x>20,y=>0

18. AAATIAAAAI 2 FA TR e &, Tafh SABH 2 ATA GAT 3 Al Te & | IA A H
T A=A 1 Tig fehrel Rt It B # 311 @ 718 a1 376 91 B H | ATgSAT Ueh g fHehrett
TS qUT g Teh ATl TT <hl ig U1 T3 | TRkt STd shife o 9 A & B o s1efl T8 7ig
T Tt oft |
3T
Ife A 3R B T gt 8, i firg e 6 A 3t B # & =7aw © & g9 6 wifehar
1-P(A)-P(B)? |
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19.

20.

21.

22.

23.

65/2

Bag A contains 3 red and 2 black balls, while bag B contains 2 red and 3 black balls. A
ball drawn at random from bag A is transferred to bag B and then one ball is drawn at
random from bag B. If this ball was found to be a red ball, find the probability that the
ball drawn from bag A was red.

OR

If A and B are two independent events, then prove that the probability of occurrence of
at least one of A and B is given by 1 — P(A") - P(B").

THT tan! (1+) 1‘[an Ly, (x>0)%aﬁﬁ$€ﬂﬁﬁﬁﬁﬂl

1— 1
Find the real solutions of the equation tan™! (ﬁ) =5 tan~! x, (x > 0).

aﬁyZ(cosx)’“rsin‘l\/gc%,Fﬁ%xzfﬂﬂﬁﬁQ |

JAYT
G y = (sec'x)? B, 1 G b 222 - 1)3_,2%+ (2x° —x)%xzzz

d
If y = (cos x)* + sin"! 1[3x, find EXX

OR

d
) =2

d2
If y = (sec'x)2, then show that x2(x — 1) d_x% +(2x3 —x

secx +tanx

e AR f x tan x d

T

xtanx
Evalvate : | ———— —dx
secx +tanx

0

SR T y - e - dx = (x & + y2)dy, (y # 0) I FA HITAT |

Solve the differential equation y - e dx= (x ev + y2)dy, (y = 0).

fig (2, 3,-8) A a5~ = L = 1L o et e 35 e 3 i s i

Find the co-ordinates of the foot of perpendicular drawn from the point (2, 3, —8) to

. 4-x y 1-z
the line > "6 3




24.

25.

26.

65/2

gig-¢
SECTION -D

T T 24 § 29 T T I h 6 37 @ |
Question numbers 24 to 29 carry 6 marks each.

THThe fafer 3 T @ U W st ABC, T &%hat F1d hifae, freeh fiwt & e
A(1,-2), B(3,5)a¥1 C(5,2) # |

YA
freferfaa ffeaa TRt 61 AT <6t €HT % €9 § 9 F1d I
4
j(3x2+2x+ 1)dx
0
Using method of integration find the area of the triangle ABC, co-ordinates of whose
vertices are A(1, -2), B(3, 5) and C(5, 2).

OR

Evaluate the following definite integral as limit of sums :
4

j(3x2+2x+1)dx
0

abc

AGa+b+c#0TA | b ¢ a |=0%, q AR o Toredt o T & firg il fp
cab

a=b=c.
abec

Ifat+b+c=0and | b ¢ a [=0, then using properties of determinants, prove that
cab

a=b=c.
Torelt wea S1fe ag=a X & fofw ush fgamamd afsman « : P(X) x P(X) — P(X) | fo=m
HIfTT, STA *B=A N B, ¥ A, B e P(X) g1 9Ra1d 8, &l P(X), 99=ad X I °1d
T (Power set) & | GIMST foh + ShATS a1 @e=d & 3R 36 WihaT T deam
JraFd X g a1 |k * o fo7u P(X) H shael X ScshAviiT 7ed 7 |

AYET

nmf(x)=3x4f4§mtrﬁwﬁﬁ@w f:rR—{—g}—HR% | ETST Tk £ Tk Ueheh! Hei

2 | 78 +ft Sitg KIS o £ T 3T=sTes BoH & o1 =1 | 3 (Wﬂ—)R—{—g}ﬁf
o1 gfqerm (f1) 7ma Hif |

7 [P.T.O.



27.

28.

29.

65/2

Given a non-empty set X, consider the binary operation * : P(X) x P(X) — P(X) given
by A* B=A N B,V A, B e P(X), where P(X) is the power set of X. Show that * is
commutative and associative and X is the identity element for this operation and X is
the only invertible element in P(X) with respect to the operation *.

OR

4 4
Letf:R-— { —g} — R be a function defined as f(x) = 3x i e Show that f is a one-one

function. Also check whether f is an onto function or not. Hence find f! in

(Range of f) > R — { —%}

TIIST foh =AW a5k 53 §F%hel a1 U U STa 9Tt T diagi™ g 1 1S, 39
R Y Brean 12 T2t 2 |

3Udl
5|3n"x=acos9+a9sine,y=asin9—aecos6%ﬁﬁaﬁﬁgewwﬁ}@TWHﬁw
T shifoTe 2t a1 ¥t forg it <6 Tk % fohedt feig 0 W atfireie got fog & TR gl w2 |
Show that the right circular cone of least curved surface and given volume has an

altitude equal to \/5 times the radius of the base.

OR
Find the equation of tangent to the curve x =acos 6 +a0sinf,y=asin0®—a0 cos 0
at any point 0 of the curve. Also show that at any point 0 of the curve the normal is at
a constant distance from origin.

30 o o Th &L, 0 6 98 @Ud &, 3 §cs Teh—TUsh ohich, ATgosdl, TfwaqT afgd
Tt U | WU Sodl Y TEAT T TR 5 T hITT | 37d: 39 e T HIE qT
TEOT A hITT |

From a lot of 30 bulbs, which includes 6 defectives, 3 bulbs are drawn one by one at
random, with replacement. Find the probability distribution of number of defective
bulbs. Hence find the mean and variance of the distribution.

W@ T =31+ 5] — 2k + A1 +§ + 3k) & fegait A(LL 1, 0), B(1, 2, 1) 3R C(-2, 2, -1)
F it Fwae i gl 1 i |

Find the distance between the line T = 31 + 5]A “ ok + 7»(3? + 3\ + 31A<) and the plane
determined by the points A(1, 1, 0), B(1, 2, 1) and C(-2, 2, -1).



