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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four sections — A, B, C and D.
This question paper carries 36 questions. All questions are compulsory.

(it)  Section A — Question no. 1 to 20 comprises of 20 questions of one mark
each.

(iti) Section B — Question no. 21 to 26 comprises of 6 questions of two
marks each.

(iv) Section C - Question no. 27 to 32 comprises of 6 questions of four
marks each.

(v) Section D — Question no. 33 to 36 comprises of 4 questions of six
marks each.

(vi)  There is no overall choice in the question paper. However, an internal
choice has been provided in 3 questions of one mark, 2 questions of two
marks, 2 questions of four marks and 2 questions of six marks. Only
one of the choices in such questions have to be attempted.

(vii) In addition to this, separate instructions are given with each section
and question, wherever necessary.

(viit) Use of calculators is not permitted.

Section - A

Question numbers 1 to 10 are multiple choice questions of 1 mark each.
Select the correct option :

3
1. The value of sin™1 (cos gnj is

3 — —
@ 1g ®) 5 © To @ 5
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2. ACA=[2 - 3 4],B={2],X:[1 2 3]aenY=!3 2, AB + XY U & ¢
2 4
(a) [28] (b) [24] (c) 28 (d) 24
2 3 2
3. Fe|x x x| +3=0% AxHAFE:
4 9 1
(a) 3 (b) 0 () -1 d) 1
/8
4, f‘[an2 (2x) SR R
0
() 4;71 ) 4-;3-71 © 4;11 ) 4;71
5. A b=y I3l 6] 2Wd b FAATAIE
(a) 0° (b) 30° (c) 60° (d) 90°

6. YWRx=ay+b,z=cy+ddaqMx=a’y+b’,z=cy+ d RER T=q 8, I

a C a C
(a) al+c¢_1 (b) ar+cr‘—_1 (C) aa’'tcc' =1 (d) aa'+cc'=-1

7. QATHAA x— 2y + 4z = 10 AT 18x + 17y + kz = 50 TEq B, AR K FIAFR :
(a) —4 (b) 4 (c) 2 (d) -2

8. U Raeh T U §, Ife Ie9F %ol z = ax + by 1 HATehad T GETd &5 & ol
i fag3ll T auH 7, @ %ol 1 SAehad 7, N fe=g3Tl W §6M ST 31! §&
B :
(@ 0 (b) 2 (c) ifia (d) IrEfa
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2. IfA=[2 — 3 4], B:{.‘Z],X: [1 2 3] andYZ[ 3],thenAB+Xquuals
2 4
(a) [28] (b) [24] (c) 28 (d) 24
2 3 2
3. If|x x x| +3=0, then the value of x 1s
4 9 1
(a) 3 (b) 0 () -1 (d) 1
/8
4. f tan? (2x) is equal to
0
4-—r 4+7 4-—r 4—r
(a) 5 b) 5 © 5 @ =5
> 1 - -
5 If;'b=§|;| IbI,thentheanglebetweenaandl_;is
(a) 0° (b) 30° (¢c) 60° (d) 90°

6. The two linesx =ay +b,z=cy+d; and x =a'y +b’, z=cy + d are
perpendicular to each other, if

a C a C
(a) al+c¢_1 (b) ar+cr—_1 (C) aa’'tcc' =1 (d) aa'+cc'=-1

7. The two planes x — 2y + 4z = 10 and 18x + 17y + kz = 50 are
perpendicular, if k 1s equal to

(a) —4 M) 4 © 2 (d) -2

8. In an LPP, if the objective function z = ax + by has the same maximum
value on two corner points of the feasible region, then the number of

points at which z__ occurs is
(a) 0 (b) 2 (c) finite (d) infinite
| .65/4/1. | 5 P.T.O.
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9. = {1,2,3,4,5} T T a qAT b (a # b) Ag=saAT I AT & |%@Tﬁ'€5ﬁﬁ
<Y ITfRrehdt g -

@ 3 ®) + © 3 @ 3
10. T I § 3 TG, 4 el 9 2 AT g & | Al 2 ¢ Ageoa fom1 Ffawemom & fepret

Tt &, A1 39 ST el o Hhe B shi JTTIehdT &R

@ 15 ®) 35 © 13 @ 35

T 11 9 15 o Gefi I | Erett WH | gel vse /9 9id
11. IR f:R > R, f(x) = (3 — x3)PgRI9eT &, dl fof (x) =

o o[ T Taese

13. f(x) = x| — |x+ 1| gR1 aRied e £k sraica fomgai <1 we 2

14. Ty =0 — x % [oig (2, 6) T T @1 %! T & .
AU
I o FFAHE b TNEH i G, Teh! BT v o A, Fafeh r = 3 T 8, 8

15. I o b IR Een 8, @ (a.1) i + (a.]) | + (a.k) k e &
AU
gfew i+ jmafw i - jw g .
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9. From the set { 1,2,3,4,5 }, two numbers a and b (a # b) are chosen at

.. a . . .
random. The probability that | 1s an integer 1s :

3
@ 3 ® 5 © 3 @ 3

10. A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at
random (without replacement), then the probability that both the balls
are white is

1 1
@ 15 ®) 55 © 13 @ 3

In Q. Nos. 11 to 15, fill in the blanks with correct word / sentence :

11. Iff: R — R be given by f(x) = (3 — x%)'3, then fof (x) =

x+y 7 }_[2 7} .
12. If[ 9 x—ylTlo 4 ,thenx.y=

13. The number of points of discontinuity of f defined by f(x) = |x| — |[x+ 1] 1s

14. The slope of the tangent to the curve y = x* — x at the point (2, 6) is

OR

The rate of change of the area of a circle with respect to its radius r, when
r=3cm, 1s

15. If a is a non-zero vector, then (Z.?) T+ (2.3\) 3\ + (Z.IA() k equals

OR

. A AN
The projection of the vector i — j on the vector i + j is

| .65/4/1. | 7 P.T.O.
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T 16 F 20 7 Tofi T ST T # |
16. aﬁAzB ;1} 7, dl adj A 9 i |

5x1

2x+1
17. snaaﬁ%mf dx

T
18. M 3T hIfvT j | sin x| dx
0

a
dx
19. 3fe f Y % T ‘a’ ST T A1d HINT |
0

AYA

[

-
20. mﬁqﬁswqyzax+2a2,mwaﬁwm2(%§ +x(§z —y=0HITHEAR |

&=

T E-g
9T G 21 9 26 ok TAh I 2 376 HI 2 |

21, SaRNCfrRIag=IA={1,2,3,4,5,6}AR={(x,y):y, x ¥ 9T 8 } gNI
iy Fee R (1) 9910 2 (i1) HshiHeh 2 |

HAYA

forg shifom fo
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Q. 16 to 20 are very short answer questions.

: o ea 12 -1
16. FlndadJA,lfA—[4 3}

=
L0

) 2x+1_5x71
17. Find f — 10r dx

21

18. Evaluate J | sin x| dx

0

a

d
19. If f 1 +3§sz = %, then find the value of a.

0

OR

) dx
Flndf\/;er

20. Show that the function y = ax + 2a® is a solution of the differential equation
dy)® (sz _
Z(dx) +x a8 —y=0.

Section - B

Q. Nos. 21 to 26 carry 2 marks each.

21. Check if the relation R on the set A = { 1, 2, 3, 4, 5, 6 } defined as
R ={(x, y):yis divisible by x } is (1) symmetric (i1) transitive
OR
Prove that :
9t 9 . (L) _9 . (22
g —asin|g)=ysinT | T
| .65/4/1. |
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22. 0 =§Waxzamﬂﬂaﬁ5ﬁm,ﬂﬁx: cos 0 — cos 20, y = sin 0 — sin 20.

23. TRY Toh B £ fx) = (x — 1) e + 1, R UG 2 : T@eft & > 0 & forw aefmm
FA 2 |

24, AR |a|=2|b|aM(@+Db)-(@a—-b)=12%, @ |a| a1 |b| 7 HIRMT |

HAY

giew a =41 +3] +kau b = 21 - + 2k § & 7 o A A AT [ HIAT |

25. 3 HHAA 1 THIHO Fd ST T y-37eT W 3 Fd:ES Hledl 8 JR xz — THAA
TR 2 |

26. e PA) = 10° PB® =5 ?-MTP(AUB) é,ﬁ [P(B/A) + P(A/B)] TTa shifsTu |

g -
9 ST 27 9 32 ok Tk Y 4 37h HI 2 |

27. TagHifNufraga@ ZE R ={(x,y) : (x —y) W=F 2 5 A } g0 ufenfyd weier R, U
ToId a2 |

AU

m[—gg} TR IRATE B f(x) = e* cos x o TTT Uet THA bl FeaATiud hHiferg |
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22. Find the value ofai at 6 = %, 1f x = cos 6 — cos 20, y = sin 6 — sin 26.

23. Show that the function f defined by f(x) = (x — 1) €' + 1 is an increasing
function for all x > 0.

24. TFind |a| and |b|,if |a]l =2|b| and (@ +b). (a—b) = 12.
OR

Find the unit vector perpendicular to each of the vectors a= 47+ 3JA+1A<
and b = 2/i\—3'\+2l/2.

25. Find the equation of the plane with intercept 3 on the y-axis and parallel
to xz — plane.

26. Find [P(B/A) + P(A/B)], if P(A) = 1—30, PB) = % and P(AUB) = %

Section - C

Q. Nos. 27 to 32 carry 4 marks each.

27. Prove that the relation R on Z, defined by R {(x, y) : (x — y) is divisible by 5}
1s an equivalence relation.

QX _ _—1
, then show that dx ~ 9 \/sz

OR

28. Ify=sin

L (\/1+x;—\/1—x)

Verify the Rolle’s Theorem for the function f(x) = e* cos x in [—g , g}

| .65/4/1. | 11 P.T.O.
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X sin x
29. M 1A T ; J 1+cos2xdx

30. T 31ashet FHiehTuT & ToTT ed Jfdee shi T8 hid aTell faRTE 5 1d it :

d
(c+1) g =2+ Ly=03Rx=0

31. U Fuivrerdl & @™ & o9 7 1, 11 9o 111 &t § | 7efs 1 37K 11 31ferehan 12 &
Toh TATE T <h &THaT Tt & | Fefteh 73 111 st Sfafe S0 & %0 5 & =T =iy |
fmtoreRdt et € JehR o M M 3R N w1 3cdTed Hidl 7, 0 T o 3Icmed |
fT i 6t SravEeRaT Bt 2 | M 3R N 3 Jcieh 3cdTE 3 Tsh 7 3cq1e 8 o1 Hefi=i
& T o gay (a3 #) frefafad anofi A feu d -

I W 1 A (T °)
IqE
I II 111
M 1 2 1
N 2 1 1.25

T8 I1e M W T 600 Tl 717 3R 3¢ N W T 400 T 7 1 & & 1 HAMT 2 | T
T Top 3ok T+ft Seute foreh STl €, Fomreht Scamert fomar 11 2, 1 IR o6 Iieh 3eare
foram =i w1 Icare fera e, @ o 1 STfreraeientor g1 7 SAfiehad oy s g ?

32. Ueh fOech! GHYS HqfeTd &l & foraw fd Tehe B hl TWTEHT U2 Fehe B ohl THTHT hi
o T 2 | 9 TRt € IR 3BT SITAT 2 A1 WSl <hl T T WTTIehdl §iH FTd ShiTaT |
3Tq: TSI <hl TEAT 1 I 1 hiTT |

HAY

HET 100 &N § 5 AT 1000 HiEeT3T H 25 372 991 & | I8 W §U foh T ! H&A1
TfEAT3TT hl AT o TS 8, Teh 37T TadT b I S shl ITRIShAT F1d SHIRTT |
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29. Evaluate: X S X

1 +cos?x

30. For the differential equation given below, find a particular solution
satisfying the given condition

dy

d

x+1)7°=2eY+1;y=0whenx=0.
X

31. A manufacturer has three machines I, II and III installed in his factory.
Machine I and II are capable of being operated for atmost 12 hours
whereas machine III must be operated for atleast 5 hours a day. He
produces only two items M and N each requiring the use of all the three
machines.

The number of hours required for producing 1 unit of M and N on three
machines are given in the following table :

Number of hours required on machines
Items
I II 111
M 1 2 1
N 2 1 1.25

He makes a profit of ¥ 600 and ¥ 400 on one unit of items M and N
respectively. How many units of each item should he produce so as to
maximize his profit assuming that he can sell all the items that he
produced. What will be the maximum profit ?

32. A coin is biased so that the head is three times as likely to occur as tail. If
the coin is tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.

OR

Suppose that 5 men out of 100 and 25 women out of 1000 are good orators.
Assuming that there are equal number of men and women, find the
probability of choosing a good orator.

| .65/4/1. | 13 P.T.O.
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U9 91 33 ¥ 36 dh Tk U3 6 Ik HI1 2 |
33. WRfUTehT & TUTemT o FT g g Hifse 16

a—-b b+c a
b—-c c¢+a b
c—a a+b ¢

=a’+b3+c>—3abc.

JAYAT
1 3 2
FfgA={2 0 -1 |8 dreuizufe AS—4A2—3A+111=0 37a: A Id HIRT |
1 2 3

34. o AU Fd BT T B f(x) = (x — 1)} (x — 2)? (F) TR 9807m 2 (@) iR
BEAFE |
3T

36 Tt ufaTy s 3| 31 <t fommd ra i, feent T e & firS gum & stfeesay
TG YT Il ® | 38 SAferehay STIae ol ot 311 hifu |

35. 9YY STy % 3U & T FABA, TR (I A, F1a hIfT, I x — 3187, Wy = «

AAIA A2+ y> = 32 T R 7 |

36. TRUTRI@U T =2 +AbAYU T = b + pa GO & | 78 ot feamsn 6 = wasfi &
siaffs w0 9T gude HTEHFT 1 (a X b)=0 R |

| .65/4/1. | 14
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33.

34.

35.

36.

Section - D

Q. Nos. 33 to 36 carry 6 marks each.

Using properties of determinates prove that :

a—-b b+c a
b—-c c¢+a b
c—a a+b ¢

=a’+b3+c>—3abc.

OR
1 3 2
IfA=|2 0 -1
1 2 3

Find the intervals on which the function f(x) = (x — 1)? (x — 2)? is (a) strictly

increasing (b) strictly decreasing.

OR

Find the dimensions of the rectangle of perimeter 36 cm which will sweep

out a volume as large as possible, when revolved about one of its side.

Also, find the maximum volume.

Find the area of the region lying in the first quadrant and enclosed by the
X — axis, the line y = x and the circle x* + y?> = 32.

Show that the lines T =a +Aband £ = b + uZ are coplanar and the plane

. . . . - —> -
containing them is given by r - (a X b)= 0.

| .65/4/1. | 15
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