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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.
You have to select the correct choice :

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

a c a c_ ' ' ' "
(@ yt+to=1 b) +5=-1 (c) aa'+cc' =1 (d) aa’+cc' =-1
2 3 2
2. If|x x x| +3=0, then the value of x is
4 9 1
() 3 () O () -1 (d 1
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e Waeh T FHE H, IfE 39T B z = ax + by HT 31feay T GETd &7 &
i fag3Tl T auE 7, @ %ol &1 SAehad 7, N fo=g3tl W §6M ST 31! Je&
Bl :

(a) 0 (b) 2 (c) it (d) it

TeRt { 1,2,3,4,5 } 8 € GEATE a 94T b (a # b) Trgesal I S & |%@1ﬂﬁ'€5‘aﬁﬁ
ﬁ?l’lﬁl%‘d‘[‘@'ﬁ:

@ 3 ® § © 3 @ 3

/8

J tan? (2x) ST R :
0

4 — 4 4 — 4 —
@ g b) 5" © @ 5"

HEZ-B:% |1 1b] & d s b SRR -

(a) O° (b) 30° (c) 60° (d) 90°

T Ut H 3 THe, 4 Fel 9 2 A e & | Afg 2 e Argosan famn afqwemam & frepred
STt &, 1 S g1 161 o T%he I oh! JTRIShal il :

@ 15 ®) 5 © 13 @ 5

tan™! [ % cos™t (33@)} EIR-ICES

@ 2P ®) 250 e R
| 4

%
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Gl
3. 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) O (b) 2 (c) finite (d) infinite

4. From the set { 1,2,3,4,5 }, two numbers a and b (a # b) are chosen at

- a. . .
random. The probability that b 1s an integer 1s :

@ 3 ®) § © 3 @ 3

/8

5. f tan? (2x) is equal to
0

4—n 4+ 7 4—n 4—n
O b) © @ =5
> 1 - -
6 If;'bZQIE{I IbI,thentheanglebetweenaandl_;is
(a) 0° (b) 30° (c) 60° (d) 90°

7. 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 1s

@ 15 ®) 5 © 13 @ 3

1
8.  The value of tan™ [ 5 cos™t ( 35)} is

3 5 3 —
@ ~5 b) * © % @ =5

ut
|
w
+
ut
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10.

11.

12.

13.

14.

15.

16.

a 0 O
g A={0 a 0|2 d det(adj A) TR :
0O 0 a
(a) a?’ (b) a? (c) ab (d) a?

v g =Y = P R R, R

(a) 2x+3y+4z=0
(b) 3x+4y—-5z="17
() 2x+y—-2z=0
d x—y+z=2

T3 11 8 15 g T340 T Wiet! T0HE W T 3ee /919 Wi
T y = 23 — x h 95g (2, 6) T T T h! JaUT 2 .
A

0 o &N o TR i G, $Eehl BT r h aie, Sefeh r = 398, 8

I f: R — R, f(x) = (3 — %) P ERI Y& B, al fof (x) =

e 2 Tk IR AR ®, A (2.1) 1+ (a.]) | + (a.k) ke g
JAYAT

afew i+ jmafwm i - w1vdu 2 .

PRSI S RS BN

X—y
e f)=xlx|,qMf x)=__

T3 16 & 20 d Tt o1y STT T § |

W%WyZax+2a2,&Wﬂﬁw2(%xz)2+x(l)—yzowqq;ga% |

%Qa

. zri%:A:[4 ;1} 3, dl adj A 9/ Fife |

6
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10.

11.

12.

13.

14.

15.

16.

17.

%

a 0 O
IfA=|{0 a O], then det (adj A) equals
0O 0 a
(a) a* (b) a? (c) af (d) a®
2 y-3 z-4
The line * 3 - Y 1 - z 5 1s parallel to the plane

(a) 2x+3y+4z=0
(b) 3x+4y—-5z="17
() 2x+y—-2z=0
(d) x—y+z=2

In Q. Nos. 11 to 15, fill in the blanks with correct word / sentence :
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 =3 cm, 1S

If f : R — R be given by f(x) = (3 — x%)3, then fof (x) =

If a is a non-zero vector, then (z_f./i\) T+ (z_f.ﬁ\) 3\ + (Z.ﬁ) k equals

OR

The projection of the vector . 3\ on the vector i + 3\ is
x+y 7 }_[2 7} _

If[ 9 x—ylTlo 4 ,thenx.y=

Iffx)=x | x |, then ' (x) =

Q. Nos. 16 to 20 are very short answer type questions.

Show that the function y = ax + 2a? is a solution of the differential equation

dy)? . (d
2 (S (&) -y =0,

: N P/ |
FmdadJA,lfA—[4 3}

.65/4/3. | 7 P.T.O.



18.

19.

20.

21.

22.

23.

24.

dx = (o
Ifq f T+ 4@ =g Ol ‘a 1AM I HIFT |

3/2

I [x] TETH Tk e @, al f [x2] dx Td KT |
0

T -G

9 G121 § 26 b Tk U 2 b H1 8 |

e |al =2|b| M (a+b)-(a—b)=122,a |a| a1 |b| T HIFAT |
YA

Tl a =41 +3] +kaa b = 21 - + 2k ¥ & W % T AT A T HIT |

d
o= Loy

3 danﬁﬂ'lﬁilif-lﬂ,ﬂﬁx=cose—cos 20, y = sin 0 — sin 26.

39 THA T GHISHT FTd IS S y-3181 W 3 -GS Hledl 8 AR xz — Guad &
TR 2 |

B fr T A= A=1{1,2,3,4,56 ) FR={(x,y) :y, xH 9T & } g
afeTird ge4 R (1) @it @ (i) Hshie & |

HAYA

g <hifore o

9 9 . _1@_2 . _1(2 2
8—4SIH 3—4sm 3

T3 foh ®etd f(x) :§+%,3ﬂr—dﬂa(—3, 0) U (0, 3) HBEHM 2 |

8
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18.

19.

20.

21.

22.

23.

24.

25.

%

a

d
If j 1 +3§sz = g, then find the value of a.

0

OR
Find f dx

x+x

. 1
Find f—x(l ) dx

3/2

If [x] denotes the greatest integer function, then find f [x?] dx
0

Section - B
Q. Nos. 21 to 26 carry 2 marks each.

Find |a| and |b|,if |al =2|b| and (a + 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.

d
Find the value ofai at 0 = %, 1f x = cos 6 — cos 20, y = sin 6 — sin 26.

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

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 . _1@_2 . _1(2 2
8—48111 3—4SIII 3

3
Show that the function f(x) = g + decreases in the intervals (-3, 0) U (0, 3).

.65/4/3. | 9 P.T.O.



26.

217.

28.

29.

g 50 TR HEAIS | Agosdl diF i F&aTd FHehrel! STt & | ITRehaT STd shifg
fop =g i weATd 2 37K 3 < & Tt & |

g -1
T TEAT 27 B 32 dh YA Y 4 Fh H1 2 |
T fiureRat o sR@™ | o 7efi I, 11 qe I &ft € | wefi T 37k 1T stfeshan 12 92
qoh TATY T <h1 &THAT Wt & | Tafeh T 111 1 Ifdfed S0 & S 5 8 FeqT 91 |
Frmtorenal shaet g TR & T M 3R N 1 Iced Hidl 8, S0 T o 3cdred |
fT i it SravEeRar Bt 2 | M 3R N 3 Jcieh 3cdTg 3 Tsh 7 3cd1e 8 o1 wefi=i
& T o gn (Tt #) feferigd ameft ° feu 2 -

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

T8 31 M W T 600 Tt T 3T 3ca1e N W T 400 T 7 <hl &0 & 19 SHAT 2 | T
7 o 3ok meft Icte forehs a2, et Scument fopan e 2, ma i fob e Seume &
foram =i w1 Icare feran STe, @ o 1 STfreraeientor g1 7 SAfiehad oy s g ?

g fmfF e ZA R = {(x, y) : (x —y) TSI 8 5 | } g7 uRwifyd we9 R, T
ToIdT 969 7 |

e firerent THEE Tgford T8 & fod fad sehe 81 <l A9TEET Ue Wehe B <ht HTeT hi
@ T R | afe eept €1 SR 3BT ST 8 Y Uel Shl HEAT <1 WTRIhdT s T4 it |
31d: el shT FEAT T AT T HIT |

3erE
THT 100 TEST H 5 TUT 1000 AieeTati # 25 3= I & | I8 T 5 foh T&u! <l T
g1 o1 T o SIS 2, Th 3158 TadT oh G S <hl UTHehaT T HITTT |
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26. Three distinct numbers are chosen randomly from the first 50 natural
numbers. Find the probability that all the three numbers are divisible by
both 2 and 3.

Section - C

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

27. 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 ?

28. Prove that the relation R on Z, defined by R {(x, y) : (x — y) 1s divisible by

5} is an equivalence relation.

29. 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.

.65/4/3. | 11 P.T.O.




30.

31.

32.

33.

34.

%

?ﬁ\ay—sm‘l(\/l-'_x-'-\/l x)%am%dx 2\m

HAYS

W[—gg} T YR B f(x) = e cos x o T Ut T i TeATTud SHif |

1
M T4 I J A8 —2x —x%dx
0

1
Wlﬁlﬂﬂw—z . WWW%HWWI

dx
e -9
9 ST 33 9 36 Tk Tk Y 6 37k HI 2 |

Yo IqATI % 3T S BT &AB, AGTheH Y &, T HRTC, I x — 319, Wy = x
AAMIA A2+ y> = 32T oI |

AT 35 TR 3 e g firg iR

a—-b b+c a
b—c c¢c+a b
c—a a+b ¢

=a’+b3+c>—3abc.

JAUAT
1 3 2
FfgA={2 0 -1 |8 dreuizufe AS—4A2_3A+111=0 37a: A Id HIRT |
1 2 3

.65/4/3. g 12



1+x+1— d -1
30. Ify=sin! (\/ x2 V x),then show thata§=T\/fx2

OR

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

1
31. Evaluate j A8 —2x —x% dx
0

d
32. Find the general solution of the differential equation aﬁ +

R I
Il

2 |%

Section-D

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

33. 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.

34. 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 |, then showthat A’>—4A?—-3A+111=0. Hence find A"
1 2 3
.65/4/3. |
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P.T.O.

%



35. o =AU A HIT 80 Bt f(x) = (x — 1)} (x — 2)? (F) TR 9807m 2 (@) i
BEAAE |
YAl

36 Tt afmTd i 3| 37 i fomTd F1a i, [Eh! T o & IS gom & stfussan
IR I BT & | 39 JTTeha® 3Ta sl +ff F1a shifT |

36. |HAA x — 2y = 0 H fag (=1, 3, 4) 1 Wl J1d HIT |

.65/4/3. g 14
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35. 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.

36. Find the image of the point (-1, 3, 4) in the plane x — 2y = 0.

.65/4/3. | 15
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