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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 anv answer on the answer-book during this period.
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General Instructions :
(i)  All questions are compulsory.
(i)  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.

gug — F
SECTION - A

T AT 1 | 4 T Th T 1 3TH A1 1 |
Question numbers 1 to 4 carry 1 mark each.

1.. @ y=sinx &g (0, 0) T Ei= T8 TI=i-T@T I qefiehwur fAfiam |

Write the equation of tangent drawn to the curve y = sin x at the point (0, 0).
2.. @ewi @ x b AU b x @ o sfiel b1 fARa |
Write the angle between the vectors @ x bandb x 3.

3. WM A TUT B SHE: HIfE 3 x 2 TAT 2 x 4 h SE & a1 3 (AB) i ife fafi |

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

1
4.  HATAHINT : x(1+logx)dx

1

Find : mdx
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g -
SECTION - B

TR AT 5 8 12 T T T 6 2 I G |
Question numbers 5 to 12 carry 2 marks each.

5. Tohl y?=4ax o il I 3Tahel THIHIUT HTd SHITTT |

Find the differential equation of the family of curves y? = 4 ax.

6. U Y I Uil $& o<t mieAi aun $® Bl MieAT gRI A & HT 1200 Tohst Ao &
Seifer SiEl ME A 200 Yohst AT BT ME H 80 YehsT 31 Hehd & | Teh SISl ST 1 W
% 400 TUT UH DI ML T @ T 200 7 | Tidted T 3000 § Aferes @< &1 fopw 1 bt
AT 3H HIE T TS T8 oS! MISAT <hl TEAT BIST MiSAT <hl T § AfR0eh T8 81 Tebell |
ITIh < e NUTHT T =130 Safeh fenmn 2 fp @ A A FH BT R |

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 ¥ 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.

7. Fr oty wefeRon § WRfves WiRAT R, — R, + R, &1 AR $ & T9=Td STH FHie0
%‘%‘Q :
2 3)(1 O 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.

2 3)(1 0) (8 -3
1 4)l2 -1) (9 -4
8. . Www%uy:e“ao‘rmwmﬁﬁm:

Find the general solution of the differential equation

dy 3x
—+2y=e’
& y

9. Teh TSR W hl BT 1, 3 Tt /e <l @ & w2 W 2 3T H9Ms h, 2 &t /fire i &
TG 2 | 96 r=9 Aht 3T h = 6 Aefi B, 79 W1 o ST H I <hl &L AT ST |

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.
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fiigatt A, B e C 3 furfir wifer smam: Ad + 3j, 12i + pj @ 113 - 3] 3 1 3 fig ¢, faigati A
T B ! et a1t T@Rave i 3:1 § siear 2 df A T p o | AT i |

The position vectors of points A, B and C are Ai + 3j, 12i + pj and 111 — 3j respectively. If
C divides the line segment joining A and B in the ratio 3 : 1, find the values of A and p.

BIGEISEE I\/2x—x2dx
Find : J\/2x—x2dx

1-cos4x x£0
p 1 98 A AT ShIfTT {8k Tt B fx) = ¢ »°
p,x=0

x=0RHdd gl |

Find the value of p for which the function

1—cos4x,x¢0
f)=4

p,x=0

1s continuous at x = 0.

qug — |
SECTION -C

T3 HEAT 13 T 23 I TAh T 4 3Th 8 |

Question numbers 13 to 23 carry 4 marks each.

S x*dx
d ' j(x—l)(x2+1)
x2dx

Find : Im

14. Al AR{ag A, B, C a1 D Fes feafer wfeer shm:

65/1/2

4+ 3] + 3K, 5i+x) + 7K, 51+ 3] 3 Ti + 6] + k T, Tadela ¥, A x 1 W 719 I |
If four points A, B, C and D with position vectors 4€ + 33 + 31A(, 5? + x} + 71A<, 5€ + 3}

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

4
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15. T4 379ehct GHIhTUT <1 SIS B TTd ShITT :

XCOS (zjﬂ =ycos (Xj +Xx
x ) dx X

Find the general solution of the following differential equation :

XCOS (ljd—y =ycos (Zj +x
x ) dx X

Vi+x—+1-x n 1 1

16. faghifu: tan!| = = |==—_cos'x,———<x<1
(\/1+x+\/1—x 4 2 2

Prove that : tan™ Ntx-yl-x| = 1co - x,—igxsl
1+ x++/1—x 4 2 \/5

a b-y c-z
17. AR |a—x b c—z|=0 & q aRE * o % wim @ 24 2y S ow am T
a—-x b-y ¢ LY °
Wﬁx,y,ziO
Fa

ik Tfshanatt o SR g fefeifaa smeg A 1 gohn Td HifT |

1 2
A=
a b-y c-z
If la—x b c¢—z|=0, then using properties of determinants, find the value of

a-x b-y ¢

a b ¢
—+—+—, wherex, y, z#0.

X 'y z
OR
Using elementary operations, find the inverse of the following matrix A

o
A= \
2 -1
18. @k y = cos (x +y), — 2n <x<0 s 30 TRI-I@T HT FHHWT A1 HITC S @

x+2y=07% AR 2 |

Find the equation of tangent to the curve y = cos (x +y), — 2n <x <0, that is parallel
to the line x + 2y = 0.
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p 1 T T B o Yt l-x_ 7y-14_z-3 —— T=7x _5-y_ll-z
3 2p 1 3p 1 7

TR A |

AYAT
ﬂ?ﬁx+y+z= 1 3ﬁT2x+3y+4z=53ﬁ9ﬁﬁaqi'@T@_§ﬁW{aﬁTﬂﬁ3'HW3H
FHTERLUT A SHITTC THeh y-37d: @S 1 GAT IHeh z —3Tq:@US o T+ o FAM 2l |
Find the value of p so that the lines
1—3x=7y2;14:213 and 7;p7x:51y: 117—2

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.

o1 Yaes TuTee R 1 AT g B iU ;
SAfehaeterter HIFTT : z = 8000x + 12000y

3x+4y <60
= S7eRient & 3Tad @ x+3y <30

x>20,y=20
Solve the following Linear Programming problem graphically :
Maximise : z = 8000x + 12000 y

3x+4y <60
Subject to the constraints : < x + 3y < 30
x>20,y>20
x+7
AN [——
-"3)62 +25x+ 28
3x° +25x+28

2
afgx=3 cost—2 cos’ taATy =3 sint—2 sin3 t &, al %Sﬂﬁﬁﬁml

2
Ifx=3cost—2cos’tand y =3 sint— 2 sin3 t then find %
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23. T &I h 60 BT H TH TR hl ATV 6 BH 2 |
A : i afeem & 9T |
B: Tafta wig ww afeend |
C: WHRaETE 7 3Rfhd |
10 B a0 A H, 30 &oft B & e 3= goft C § § | I8 9rn R foR Avfi A % Bl %
Fritfen wieqT 372 37 9 & IH I FTReRdT 0.002 & STafeh 20ft B 3 ST ! I8 ATiehd
0.02 T ft C % BT i g TRl 0.20 7 | FH&TT 1 Th BHE IG5 g1 IH T,
3T 3o 11 & U ITeAT I AT | SITrehdl F1a hifre fop a8 B 2oft C 18 | 2oft C 6
BT | fobed ol o Torehtdl shl STavTehaT & 7
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 ?

©ug —q
SECTION -D

T HEAT 24 T 29 Toh T T % 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

24.. 8 A 71 hitg B f(x) =sin x + cos x, 0 < x < 27 G T&q o { FRER T
1 FRR g 2 |
g

forg T fop S1afe i o 3R $aE h o &7 It 9igp o STRTd ATk ST % oo
I TS, T <l HATS <hl Teh (IRTS & | 3Td: S0 T HATershad TR i A1d Hife |

Find the intervals in which the function f given by
f(x) =sinx +cosx, 0 <x<2x;
is strictly increasing or strictly decreasing.

OR
Show that height of the cylinder of greatest 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.

25. HHTShH & T & {(x, y) : y2 < 4x, 4x2 + 4y? < 9} I FAHA FATd HIFTT |

Using integration find the area of the region {(x, y) : y* < 4x, 4x* + 4y? < 9}.
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26. e U =y firss o1 § SR 3IBTeAT TR Y T < wifRreRard ;i shifsTe

217.

28.

29.

() 3w s5Tea
(i) =g 6 Toa
(iii) 3fereRan 6 fad
JAYEl
AR o 52 U1 sl Teh HeAT-ifd el T8 TE 8 8 9 o SR Ifaemd=T dfgd fepret

STd 8 | AT T oh il ohl ST Sl H14 dT TE0T S1d <hifoT |

A fair coin is tossed 8 times, find the probability of
1)  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.

”Wf(X)=3ji4 WW&‘?T@H@W&[R—{—%—HR%Ia’ﬂﬁqﬁﬁf;rR_{—%}_)

Range of f (f =T URER) T Tehehl AT 3TTBTEh ¢ | W:Qﬁlil(fan?—{g}ﬁ 'S it |
YT

AMA=RxRZAA * AT (a, b) * (c, d) = (a+ c, b+ d) g qieniya w fgamah

gisran & | Tag iR fop + shufafam= qen a2 | A ° « 1 acaues 37999, I o1 7,

IS

4
Let f: R — {—5} — R be a function defined as f(x):3

dx
X+

1 Show that, in

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

-7 -8 -9
1 2.3
WXWWH‘%:XL‘ S 6j= 2 4 6
11 10 9
-7 -8 -9
) ) ) 1 2 3
Find matrix X if : X =/ 2 ) 6
4 5 6
11 10 9

f ﬁ;i_@_l_q .x+33:y_1=Z_5 an x+1=y_2=Z_5 %—m%lm'g%@-{ﬁq’ﬁ

1 5 -1 2 5
TS ST STeT e T FHIHIUT AT 1T |
Show that the lines x+33 = yl—l = Z;S and x+11 = y52 = 225 are coplanar. Hence find

the equation of the plane containing these lines.
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