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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)  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.

g -
SECTION - A

Y9 G 1 ¥ 4 YAk G99 1 37 hI1 2 |

Question numbers 1 to 4 carry 1 mark each.

1. THT AT B S HIfE 3 x 2 TT 2 x 4 % 378 & dl 3TE (AB) 6l hife ferflaw |

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

2. I y=sinx fag (0, 0) T il T§ TIRI-@T 1 FHfeRwT fafiam |

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

1
3. FMhINT; x(1+10gx)dx

1

Find : mdx

4. F%Sﬁ?xﬁﬂmgxﬁ’a%WWWWI

Write the angle between the vectors @ x band b x 3.
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g — ¢
SECTION - B

T T 5 T 12 Teh Tedeh YT o 2 3 & |
Question numbers 5 to 12 carry 2 marks each.

5. T smregg TRt o TR G6RIT R, — R, + R, W1 ST i o T ITH SHIHTT
forfa -
2 3)(1 0) (8 -3
(1 4}[2 —1) _[9 —4)
In the following matrix equation use elementary operation R, — R, + R, and write
the equation thus obtained.

Gl A

6. ko1 98 g 31q hifoe, fSEes foie s

2
()= x“ +3x lO’X;‘t2
x—2
k ,x=2
x =2 WHAd &l |

Find the value of k for which the function

2
f(x)= x° +3x 10,x¢2
x—2
k ,X=2

is continuous at x = 2.

7. U AEer g i B, 3 /e S @ § T W R IR S h, 2 T /e i @
YIG TR | 56 r =9 Tt 3T h = 6 Tft B, 7 Tp o STRIGH H i hl T AT SHIFTT |

The radius r of a right circular cone is decreasing at the rate of 3 cm/minute and the
height h is 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. ﬁﬁ@ﬁrﬂlf x* =2x dx
Find : j\/xz—Zxdx

9. @Rl y>=4ax % Holl I et THHIT T HITTT |

Find the differential equation of the family of curves y? = 4 ax.
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10.  3Taehel THIRTT %+2y:e3x T TYH FA AT I

Find the general solution of the differential equation

dy 3

—+2y=¢e"

ar y

11. g fog fe fafa wfew 101 + 3], 12) — 5) @1 A1 + 11 &, T@ &, 9 A &1 9F 71
I |
If the points with position vectors 101 + 33, 121 - 5j and A1 + llj are collinear, find
the value of A.

12. w w4 @i ufafed 5 <t mieat aun $ S8 misAT g1 %7 ¥ HA 1200 Tt UM &
Sefep sIEl M § 200 Yehst q DI ME | 80 YehsT 31 Hebd & | Th &S| TS o1 @
400 AT TH BT ME 61 @ T 200 B | Tfafed T 3000 & 3tferes @ 7t fopw 51 wevat
TAT 39 HIE W TS TS S MISAT hl Ee B Miea! hl e ¥ ek 78l 8 Fehdl |
ITh <h! Waes DU g S8 e fea g fr @ s A HH AT B |

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 is ¥ 400 and each small van is ¥ 200. Not more than X 3,000 is 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 is to minimize cost.

Qg -4
SECTION -C

T T 13 | 23 9 T T % 4 37 & |
Question numbers 13 to 23 carry 4 marks each.

Vli+x —+/1—x T 1
13. fag e tan™ —cos~ x——Sx<1
(\/l+x+\/l—x 4 2 N2
Vl+x—+l=x _ T 1 1
—cos~ x——<x<l
Jrx+l-x) 4 2 V2

Prove that : tan™ (

a b-y c-z
14, AG la-x b ~c- z—0%ﬁﬂﬂﬁﬁﬁ%@ﬂﬁ%9ﬁﬂﬁ—+ +& =AM F

X z
a—x b-y ¢ Y

i et X,y,z#0
L)
ITfreh Tfshanati o SR gy FfetRad STRIE A w1 Sohd FTd it |

)
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16.

17.

18.
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a b-y c-z
If la—x b c¢—2z|=0, then using properties of determinants, find the value of
a—-x b-y ¢
a b c
—+—+—, wherex,y,z#0.
X 'y z
OR

Using elementary operations, find the inverse of the following matrix A
1 2

A= .
2 -1

2
aﬁx=a(cos6+Osin6)?‘f?ﬂy=a(sin6—6cos 9)%,Fﬁ %S‘l‘lﬁiﬁﬁml

2
If x=a(cos 0+ 0 sin 6) and y = a (sin 6 — 6 cos 0), then find d—z]
dx

TWhy = cos (x +y), — 2n <x<0 30 TRI-T@ 1 Tl Ja e @
x+2y=0a5m%|

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

x+5
STIT'TEH:_SN: _
J‘3x2+13x—10
YT
n/4 1
A A A ;[ — ——dx
o €0s” x+4sin”x
Find: J.zx;S
3x“+13x-10
OR
n/4 1
Evaluate : I 4 ——dx
5 €0s” x+4sin” x
x2dx
Sﬂﬂaﬁli\ﬁﬂz _
JA(x—l)(xz +1)

Find : J‘ xz;‘x
e -D(P+D)
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20.

21.

22.
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T 3TarheT THIRUT AT ST &1 AT hiT ;

XCoS (de_y =ycos (XJ +x
x )dx X

Find the general solution of the following differential equation :

xcos[zjd—y=ycos(zj+x

x)dx X

Ff¢ = fog A, B, C @@ D ek ferf wifew shme:

41+ 3]+ 3K, 51 +xj + 7k, 51+ 3] 371 + 6] + k T, Tadelia ¥, A x 1 T 710 SR |
If four points A, B, C and D with position vectors 4; + 3} + 31A<, 5; + x} + 712, 5€ + 33

A A

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

pa;rmqma?ﬂ%rqaﬁ‘(@@ 1—x=7y—14=z—3 e 7—7x=5—y=11—z
3 2p 1 3p 1 7

TR A & |

YT
Tl x +y +2z =1 3T 2x + 3y + 4z = 5 i Yfd=eed @1 § BIHL M a1l 36 A I
GHIRTUT AT HIFTT T8 y-370:US 1 QAT 30 7 —Ad:WUS o TaT = THH & |
Find the value of p so that the lines

l—x:7y—14:z—3 and 7—7x:5—y:11—z
3 2p 1 3p | -

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 is equal to three times its z-intercept.

T Wk TIuTHA T 1 UM S B SHI
?Elﬁ'liﬁwaﬁﬁ?:z=6x+3y
4x+y =80
oy et 3 it s |1 Y 21
3x+2y <150
x20,y20

Solve the following Linear Programming problem graphically :
Minimize : z= 6x + 3y
4x+y >80

) ) x+5y=115
Subject to the constraints :
3x+2y <150

x>0,y=0



23.

24.
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Th hefl o 60 BT | T TR hi A0 6 BH 7 |

A i i w9 |

B: Trafa wig ww afend |

C: CTRATE qUT AHARA |

10 B Svft A H, 30 &oft B ® a1 3= Soft C § & | 718 amnm A foR Aoft A 6 Bl %
Tiitfes Tlie H =S 37 7 o IH I MRl 0.002 g ek vt B % BE Hi I8
TTRehdT 0.02 e Jvft C % BT 1 I8 TRhAT 0.20 & | el 1 Th B Agosdl I
I W, IS b 7 o Y 1A AT 7T | ITFIehdl AT <hitore foh I8 S S C 1 7 |
goft C o BT | foh Yot o Torehrd 1 STavasha1 2 ?

There are three categories of students in a class of 60 students :

A : Very hard working students

B : Regular but not so hard working

C : Careless and irregular

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

Qg —¢
SECTION -D

T T 24 H 29 T T T 6 I ¢ |
Question numbers 24 to 29 carry 6 marks each.

HFITf(x)=34x4 Wqﬁﬂﬁﬂ@w&m—{—g}am%Imﬁq%f;m_{—g}_)

X+
Range of f (£ 3T TRER) T Tehehl qT 3TS1EH ¢ | W:Wfam—{—g}ﬁ F s iR |
g
AT A =R xR 2T * AH (a,b) * (c, d) = (a +c, b + d) gRI T wsh fgamem
Tferan 2 | firg T 56+ shufafama qen ame=t 8 | A & + &1 deawes 3994, afe &8
2, @ 3ra hIfre |

4
Let f : R — {*g} — R be a function defined as f(x)=

4x

3x+

. Show that, in

4 4
f:R— {—3} — Range of f, fis one-one and onto. Hence find f-!. Range f — R — {—g}
OR
Let A =R xR and * be the binary operation on A defined by (a, b) * (c,d)=(a+c,b+
d). Show that * is commutative and associative. Find the identity element for * on A,
if any.
7 [P.T.O.
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26.

27.

28.

29.
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2 -1 -1 -8 -10
FFE AT AC:| 1 0 ]A=| 1 -2 -5
-3 4 9 22 15
2 -1 -1 -8 -10
Find matrix A, if | 1 0A=|1 -2 -5
-3 4 9 22 15

g AU AT ST T f(x) = sin x + cos x, 0 < x < 21 §RI J&d B { FRaX aemm
1 R FEAE ¢ |
YT

Torg I foh 3T 10T o 3R =TS h <6 779 I 91 b ST SAThaH STRIGH oh Sk
1 S, I <l SHaTg I U TETS 2 | 3T T HArehad STrRiaH ot T hifr |
Find the intervals in which the function f given by
f(x) =sinx+cosx, 0 <x<2n
is strictly increasing or strictly decreasing.

R
Show that height of the cylinder of grgltest volume which can be inscribed in a right

circular cone of height h and semi-vertical angle a, is one-third that of the cone.
Hence find the greatest volume of the cylinder.

T o T 8 &7 {(x, y) : y2 < 4x, 4x2 + 4y? < 9} T &A% AA HITT |
Using integration find the area of the region {(x, y) : y* < 4x, 4x2 + 4y> < 9}.

Y xg8:y+1169zz—710 o x—338:y;29:z—55 SN S N N

gHYehToT AT HIfT |

Find the equation of plane containing the lines x;8 =y+1169:Z_710 and

x—-38 y+29 z-5
3 8 -5
Ife wep = e o1 § 91 3BT 71T ot Fr <1 IrRresard sird hIfST
() J% 5T
(i) =" 6 T=a
(iii) Aferway 6 faa

YT
A 52 Tl hl Toh wedl-oifa &) 78 T H 9 1 I ST Tfaenman wfgd e
JTd 8 | ST T b Il hl AT hl 1€ T TEUT ST hifoTy |

A fair coin is tossed 8 times, find the probability of
(i)  exactly 5 heads
(i1) - at least six heads
(ii1) 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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