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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 am. 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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Wﬁéﬂ:
(i) G yeT 37T &
(i) STYFHGTH29 Y978 51 TR @USI H IG9IIGT & : 37, §, GAYTT | @IS H H4 T97 8
IS0 @ Y% Th b H1 & | @S THE Jo7 58 1977 GITH G B B & | T8 T 7
11 J97 & 570 @ 595 TR 37F FT 5 | @US T H 6 J97 & [5977 G TP &: HFH HT 5 |
(iii) &V 37 H G J¥7] & I U Va5, U I 37T J97 1 Sa9IHATIR 16T T G 8 /
(iv) Q9 F97 97 H 199 781 & | 197 7 91/ 371 17 3 F941 § 797 &: 371 Jict 3 941 4
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General Instructions :
(i)  All questions are compulsory.

(ii)  This 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
the exact requirement of the question.

(iv) 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.

dig — H
SECTION - A

T T | H4dh TR I3 1 Ah 1 2 |

Question numbers 1 to 4 carry 1 mark each.

. T AGUT B shH3M: hild 3 x 2 U1 2 x 4 h TR § dl Y (AB) =hi whife TeTlgu |

Let A and B are matrices of order 3 x 2 and 2 x 4 respectively. Write the order of
matrix (AB).

2. Sk y=sinxh feg (0, 0) T G T3 TR-TGT T GHIHT [TRIT |

Write the equation of tangent drawn to the curve y = sin x at the point (0, 0).

]
3. Fd ohilT : x(1+10gx)dx

| |
Find : fx(l t logx) dx

4. W@ﬁEXFHaT?xE’%qﬂdwaﬁw%%m

. rp
Write the angle between the vectors a@ x b

65/1/1 )
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dgug —
SECTION - B

T HEIT 5 | 12 T IAh T 2 FAh & |
Question numbers S to 12 carry 2 marks each.

5. = 3Tegg wHieRul § YRIWeh |ishAT R, — R, + R, &1 TANT i o GLTA JTH FHIHLT

%Iﬁ@{:
2 3)(1 0) (8 =3

In the following matrix equation use elementary operation R, — R, + R, and write

the equation thus obtained.
(2 3)(1 0) (8 -3

6. ko198 HMH IATd hitag, ek feTd Hed

2
—1
Fy=1X3x=10 .,
x—2
k k X=2
x =29 Hdd al |
Find the value of k for which the function
X%+ 3x =10
f(x)=1 Nx =2
x—2
k Px=_2

.

1S continuous at x.= 2.

7. Weh NG W <kl TSN r, 3 Tl /TE h1 QU 9 9 T&l 8 3R 1413 h, 2 91 /THe 1
UG @I 2 | 5d r =9 Tt 3T h = 6 Tt B, T I o ST H i bl &L 3T I |

The radius r of a right circular cone 1s decreasing at the rate of 3 cm/minute and the
height h 1s increasing at the rate of 2 cm/minute. When r =9 cm and h = 6 cm, find the
rate of change of its volume.

8. am?ﬁﬁq: I\/x2—2xdx

Find : f\/xz —2x dx

9.  dshl y* = 4ax % DAl bl 3Tdhe] THIHLUT FATd I |

Find the differential equation of the family of curves y* = 4 ax.
65/1/1 3 [P.T.O.
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10. 3Tdehet GHIHL 31 -2y = e o] T & IATd hIT :

Find the general solution of the differential equation

dy 3
L2y =¢e"
dx y

1. =fe fig fomes fRufa afem 101 + 3j, 12) — 5] aur A + 11) &, W@ €, @1 A 1 7F @
I |

If the points with position vectors 101 + 33},, 12 — 5} and A1 + llj are collinear, find
the value of A.

2. Ueh BH Bl Jdicd $S FS! MISAl aAT $S Bl MSAT g HH H A 1200 Tohs USH &
ek S8 ST H 200 Yohsl aAT DI TSI H 80 Uehsl AT Tehd & | Teh dS! Sl ol G
T 400 9T Teh BT TSI o1 @ T 200 7 | Ufdfed T 3000 & Afers @@= 781 foht S Hehd
AT 39 I G TS TS St ST <hl ST B! MSAT hl T&a1 9 371k 71 81 dehd] |
YT <h! IRgeh TUTHA AT §HTSU Jaieh el 2 fh @ FH A KA BHT & |

A firm has to transport atleast 1200 packages daily using large vans which carry 200
packages each and small vans which can take 80 packages each. The cost for engaging
each large van 1s ¥ 400 and each small van 1s X 200. Not more than < 3,000 1s to be spent
daily on the job and the number of large vans cannot exceed the number of small vans.
Formulate this problem as a LPP given that the objective 1s to minimize cost.

ois - H
SECTION - C

T AT 13 H 23 deh T I¥ % 4 37 & |
Question numbers. 13 to 23 carry 4 marks each.

/\/ A

[ 1T+x=1=-x) © 1

13. TH9g hIlNu: tan” — — ——COS~ x——Sx<1
\x/1+x+\/1—x/ 4 2 b,

4 A
| 1+ x—/1—x Tt 1
Prove that : tan™ \/ \/ = cos x <x<1

14, AR la—x b c—z|=0 2 AR % e F @M E 2421 = am T
X yV Z

a—x b-y ¢

CAISINS Ly,2#U
3T
RISk AHATIT oh JINT g (TR T8 A o1 ScshH HTd ShiT |
(1 2
A =
2 —L
65/1/1 4
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a b-y c—zZ

If la—x b c¢—z|=0, then using properties of determinants, find the value of

a—x b-y ¢

| 3 | C, where x, y, z # 0.
X Yy Z
OR
Using elementary operations, find the inverse of the following matrix A
(1 2
A= ;
2 -1

2
13 Eﬁlq’;vc:r—,i(cos(?)Jr(:)sint’f))?[?ﬂy=.-f:i(SinEt—(:)cos 9)%,63[ jx}; T hITSTT |
dy

I[fx=a(cosO+0sm0O)and y=a (sin O — O cos 0), then find e

6. Thy=cos (x +V), — 21 <x<0 %l 39 TG T GHIHT ATd HiC I Tl
x+2y=0%ﬂmﬂ'{%l

Find the equation of tangent to the curve y = cos (x +y), — 2w < x <0, that 1s parallel
to the line x + 2y = 0.

17. Eﬂﬁash%ﬂl: I - dx

3x° +13x-10
)
/4 1
I A HIOT | —— ——dx
..COS x+4sin” x
Find : I 5 ¥+ dx
3x“+13x—-10
OR
/4 1
Evaluate : _f : ——dx
COS” x+4sin” x

0

18. EI'IT'I%PI'%FI: I xdy

(x — 1)(352 +1)
x“dx
(x=1)(x" +1)
65/1/1 s [P.T.O.
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19. T 37dehcd GHIHIUT bl SATIHh & ITd hIToU :

(v ) (<)
xcos| 2 dy =y COS Y |4 x
\x ) dx X
Find the general solution of the following differential equation :

(s ) foxg )
xcos| 2 dy:ycos Y 4 x

\ X/ dx \ X

20. Fi¢ =R feg A, B, C A1 D TSi-eh T&Td |fesr shas:
47+ 37 + 3K, 5i +xj + 7K, 51 + 3] 371 + 6] + k &, Tedeld &, A x B T TG HIRTT |

If four points A, B, C and D with position vectors 41 + 37 + 3k, 31 + x3 + 7k, 51 + 33

¥

and 71 + 6] + k respectively are coplanar, then find the value of x.

21. p %1 HH FATd hItST dlleh @M l-x _7y-14_z-3 oo 7—-7x _>S-y 1l-z
3 2p I 3p 1 7

T S B |

FHYET
adll x +y +z =1 3R 2x + 3y + 4z = 5 I Tid=se T H Flh S 911 3 qA 6l
GHTHTUT AT <hI1SC [ST8h y-3d:EUE 1 GHT I8h z —3Ad: TS b [di[ o FHH 3l |

Find the value of p so that the lines

l1—x _ Ty—=14 - Z—3 nd 1-=Tx _ Q—W % 11—z
3 2p ] 3p ] 7

are at right angles

OR

Find the equation of the plane through the line of intersection of the planes x +y +z=1
and 2x + 3y + 4z= 5 and twice of its y-intercept 1s equal to three times 1ts z-intercept.

22. 9= Mg ITHT THET I UTH R 8 hiToU
IAAHIRLUT ShITNTT ¢ z = 6x + 3y

4x+vy >80
- ff*a?ai?lﬁﬁ:<x+5y2115
3x+2y <150
x20,y=20

Solve the following Linear Programming problem graphically :
Minimize : z = 6x + 3y

4x+y >80
x+35y =115
3x+2y <150
x20,y20

Subject to the constraints : -
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23. Teh hell o 60 BET H o TehR <hl AT & B & |
A: hicd INHH & 9T |
B: I 9t~ hH TRHT |

C: TUETE aT AT |

10 B I A H, 30 A0t B H a7 31 A0 C § 8 | I8 U TR Tk Aft A o BEN H
ITfder gdier 4 378 37 4 o U <kl IIRehdr 0.002 g =i vt B & S0 6l I8
gTRrehdl 0.02 AT AUt C o BT shl I UTRIhT 0.20 2 | hET 1 Teh B IG5 I
S 9T, 375 37%h 9 o U AT IR 7T | GTRIShdT HTd shiloid Teh I8 ST A0 C 1 & |

U C o BT H Tohd o1 b TolohTd ol SATGTIhdT & ?

There are three categories of students 1n a class of 60 students :

A : Very hard working students

B : Regular but not so hard working

C : Careless and 1rregular

10 students are 1n category A, 30 1n category B and rest in category C. It 1s found that
probability of students of category A, unable to get good marks in the final year
examination 1s, 0.002, of category B it 1s 0.02 and of category C, this probability 1s
0.20. A student selected at random was found to be the one who could not get good
marks 1n the examination. Find the probability that this student 1s of category C. What
values need to be developed 1n students of category C ?

Qug — ¢
SECTION =D

IY AT 24 H 29 b TAh UTA % 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

o, o
24. WM f(x):34x4 GHRT TRING T HeH 2R — |37 > RT | GBUTH R—\"3[ =
X L S
. 4.
Range off(fmqﬁe?)ﬁ@cﬁdmaﬂw%lm:qﬁmfam<§=~irf 1 hifoTT |

YT
AFTA=RxR&aYT * AH (a, b) * (c,d) = (a+c, b+ d) G TLATT Teh TR
skt 2 | Tag hifse fop « srafafama qen aE=d 8 | A § * &1 dcade 3199d, Ife s
2, dl 37Td <hIlST |

4 . 4 .
[et f: R — 173 ™ R be a function defined as f(x)= Y . Show that, 1n
g = 3x+4
g g
f:R—1~3( — Range of f, {'is one-one and onto. Hence find f-I. Range f > R — 173
OR

Let A =R xR and * be the binary operation on A defined by (a, b) * (¢, d)=(a+c, b+
d). Show that * 1s commutative and associative. Find the 1dentity element for * on A,
if any.

65/1/1 7 [P.T.O.
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26.

27.

(2 -1} (-1 -8 -10"
I AFAMHING IC:[ 1 0 A= 1 -2 -5
-3 4) (9 22 15,
(3 —~1Y (-1 -B -1
Find matrix A, if | 1 0 A=|]1 -2 =5
-3 4) |9 22 15,
a8 3TAUSA 1A ShieTl o f(x) = sin x + cos x, 0 < x < 21 g 9 Bt { FIa a9q™
I R BTEEH & |

CRCH
T4 ShIRTT foh 3TN <hIUT o1 3R S<TS h b el I Weh oh ST JThAH A & St
I HTE, Ih hl HdTs i Ueh [R5 & | 378t bl TTeehad 3TRIA- i F1d HifoT |

Find the intervals 1n which the function f given by
f(x)=smx+cosx, 0<x<2m
1s strictly increasing or strictly decreasing.

OR

Show that height of the cylinder of greatest volume which can be inscribed 1n a right
circular cone of height h and semi-vertical angle o, 1s one-third that of the cone.
Hence find the greatest volume of the cylinder.

TS o T | & {(x, ) : y2 < 4x, 4x2 + 4y2 < 9 S &A% AT hITT |

Using integration find the area of the region {(x, y): y* < 4x, 4x* + 4y* < 9},

28, sl XSmdE 200 qop XTO0_YEST 270 oy sigfiy st e et

29,

65/1/1

3 _16 7 3 ]
HHhLUT 3Td ShIfSTU |

— 3

x—8 y+19 z-10
3 —16 7

and

Find the equation of plane containing the lines

x—38 YWt2HA &5
3 NS Y5
¢ Teh <A THeE-ohl § TR IDTAT T dl THH hi ATRISHATE IATd hiToIT :
i) 3 S Ta
(i) gFaH 6 T=d
(iii) 3AThad 6 Tad

AU
dTT ok 52 Ul shi ek HeAT-HTTd el TS el H ¥ o9 I ITUTL ITdEATIHT Figd Hehrad

STd 2 | 1T T oh U1 bl 9T T HIET 9T TEUT ATd iU |

A fair coin 1s tossed 8 times, find the probability of
(1) exactly 5 heads

(11) at least six heads

(111) at most six heads

OR
Three cards are drawn successively with replacement from a well shuffled pack of
52 cards. Find the mean and variance of the number of red cards.
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