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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.

Qgus — JH
SECTION - A

T FEIT 1 9 4 T T I3 1 3Th HI ¢ |
Question numbers 1 to 4 carry 1 mark each.

1. W@ﬁ?xgnggﬁﬁdﬂﬁmf}ﬁgﬁl

: —> >
Write the angle between the vectors @ x b and b x d.

2. HMET A QAT B SHHST: Shild 3 x 2 T 2 x 4 & TR & dl T8 (AB) i whife ferlga |

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

3. Ehy=sinx (6g (0, 0) W= T T=I-TGT 1 HHIHLT fellay |

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

]
4. T hITWT : x(1+10gx)dx

| |
Find : J.x(l + log x) dx
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Qgis — o
SECTION - B

9 FEAT 5 ° 12 T I Y o 2 37 @ |
Question numbers S to 12 carry 2 marks each.

5. 3fg feig fomes ferfa |feer 101 + 3j, 12 — 5) AT AL + 11) &, @ &, @ A 1 4E 914
$IfSTT |

If the points with position vectors 101 + 3}, 121 — 5j and A1 + llj are collinear, find the
value of A.

6. Ueh BH ! Uldfed Ho a1 MISAT aUT FB SIS MISAT g1 HH T HH 1200 Fehal U5 &
Sfeh g1 Sl § 200 Uehsl dAT BIST el § 80 Tehsl 31T Hehd & | Ush Sl el &l @9
Z 400 TUT Ush BIEI Ml &1 @d T 200 8 | Tldled T 3000 & 37(ereh @< @l 1T ST Fohd
qUT 39 SR T AE T8 Fet ST hl TEAT BT MSAT <hl &A1 & 3k A&l &l Hehdl |
39U <h! Igeh TUTHA GHET SHISU Sdieh ¢ & Toh @I A A HA 8HT & |

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 X 400 and each small van is 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 problemeas.a LLPP given that the objective 1s to mimimize cost.

7. T9H 37TSYE HHISHWT H YR Hishal R, — R, + R, 1 AN S o 99T ITH FHIHT
%’I’F@'Q:
(2 3\A #0188 -3

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

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

8.  Ush Togid p <hl ToIAT r, 3 Tl /ToE 1 G § 6 W& 8 3T 341 h, 2 91 /T bl &t
deg @I g | 6 r=9 Yl 31 h = 6 941 &, d9 I o AT H YR hl G AT hitoiT |

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 1ts volume.

9.  dshl y*= 4ax % DAl I 3Tdhc] THIHIUT HATd hilaT |

Find the differential equation of the family of curves y* = 4 ax.
65/1/3 3 [P.T.O.

collegedunia:

India’s largest Student Review Platform




SIN X — COS X

Tt

X # —

10. k=T 918 HT F7d sHITST fess U werT f(x) =4 X7 4
7t

4

k , X

x=% WW@I

SIN X — COS X

dx — 1

I
X £ —
Find the value of k for which the function f(x) =« 4

k , X =

T
4
. . T

1S continuous at x = —..

2. 37dehe] THIHT gi/ | 2y=x‘chroe4rq$ &1 AT hiTord |
X

Find the general solution of the differential equation ji/ | ; WX,
X

s — 4
SECTION - C

T FEIT 13 823 % TAh 995 4 37h ¢ |

Question numbers 13 to 23 carry 4 marks each.

2
13. ACx=a(cosH Gsine)ﬂ?ﬂy=a(sin@—9cos@)%,?ﬁ 4y T <hiToT |

dzy
dx?

14, Th y=cos (x + V), — 21 <x<0 i 3G TR-TGT I GHHL A hHieT I @I
x+2y=0a3“€|ﬂ1ﬁ'{%l

I[fx=a(cosO+0sm0O)andy=a (smn 0 —06 cos 0), then find

Find the equation of tangent to the curve y = cos (x +y), — 2n <x <0, that 1s parallel
to the line x + 2y = 0.
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L ﬂﬁflﬁl@: I xdy

(x=D(x" +1)
x°dx
(x =1)(x* +1)

Find : I

16. T 3Teehetl HHTHTUT Bl SIS T AT hIIT :
/a5 ) s

ydy = Y COS L4
\x /) dx \ X
Find the general solution of the following differential equation :

(v \d (
xcos| > —yzycos Y4 x

\ X /) dx \ X

X COS + X

17. Fi¢ =R TG A, B, C 91 D TSk f&ufd €igsr shaw:
47 +3j + 3K, 5i +xj + 7K, 51 + 3] 3 7i + 6] + k &, TadAT &, A x BT TH AT HIT |
If four points A, B, C and D with position vectors 41 + 37 + 3k, 51 +x7 + 7k, 51 + 37

AN

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

18. p @1 A T e arfe Yarg X o Y14 2= deqen To/x Sy 117z
3 2p 1 3p | 7

e e Bl

FHYET
dAlx +y+z= 13 2x + 3y + 4z = 5! Tdosed @1 H 8L I aTcl 39 et ol
GHTRT ST 11T STk y-37d: QUG 1 GTHT I8k z —31d:QUS o ([  THH &l |

Find the value.of pSo that the lines

l—x _ Ty—14 ) 7—3 . 1—ix _ S—y _ 11—z
3 2p 1 3p 1 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.

a b-y c—z
19. A |a—x b c—z|=0 & G % o H w@ma 2424 S % am w

X y Z
a—x b—-y ¢
Shiteld JT&T x, v.Z2#0
31T
Rk HIhATIAT b JANT g HTTRId 3T A hl HcshH FTd hilaT |
(1 2
A =
2 b
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20.

21.

22,

23,

a b-y c¢c—2

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

a—x b-y ¢

| B = , where x, y, z # 0.
X V Z
OR
Using elementary operations, find the inverse of the following matrix A
(1 2
A = .
Z2 -1

3@ g0, T 37aUEl b 3T z = 105x + 90y T STThaHIehol iy :

x+y<30,2x+y<80,x=0,y=0
Maximize z = 105x + 90y graphically under the following constraints :
x+ty<50,2x+y<80,x=>0,y=>0

d\/1+sinx +\/1—sinx % N>
g <hITeTW Toh : cot™! = __ EREE
_\/1+sinx—\/1—sinx £ . 4)

r\/l+si11)s:Jr\/l—sinx | ¥ ] )

s
—,x€e| 0,—
_\/l+sinx—\/1—sinx - . 4

Teh &1 o 60 D1 H - JehI shl AU & B @ |

A HISTIEHHE IS |
B: THId 9L H TiH] |
C: TIEmg a2 3TEIHd |

10 BT AT A H, 30 i BH 9T 31 Avit C H 8 | I8 U 71 Toh S0t A o BET 6
T1Yeh THETT H 3= 37eh 7 of T ohl TTRIehar 0.002 & STafeh Uil B o ST bl I8 TTHRIehdT
0.02 aUT &ufl C % BT shl T8 TTRIehal 0.20 & | &A1 1 Teh B Agodl I A T,
37 37 9 & U4 STl IR AT | UTHRIshal 3TTd <hiford foh I8 ®1 99ft C 18 | 99t C o
B H Tohd Tl o TaehTd i TAThAT 7

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 1t 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 ?

Prove that: cot™
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Qug — ¢
SECTION - D

T TEAT 24 T 29 T Todh YT % 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

24. 98 AU H1d ShIC 5 f(x) = sin x + cos x, 0 < x < 27 G Y& el { IR THHA
T T BTEHH 2 |

CLE
1&g <hITSTT Tob TGN <hIUT o 3T =18 h o T I Iep oh TR FATLhdH AT b S
I TS, I hl HdTs ohl Teh (BTG & | ;ST bl Hferehad AR i ATd HifT |

Find the intervals in which the function f given by
f(x)=smx+cosx, 0<x<2n
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.

5. i Ueh AT 188 i § SR IVDTAT T™AT dl T+ shl JTRIhdTE ATd ShiTlu :

(i) 3 S Tud
(ii) =IFdH 6 T=d
(iii) AT 6 Ted

AT
19T ' 52 Gl bl Teh Wil —Hiid el 713 TEl H W diH I IAUT JIdEAT9AT Ffgd fHehret
SITd 8 | SITeT T oh Ul sh! FEAT hl HIEY qAT JET0T ST shifoly |
A fair com 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.

- ) r

26. HHI f(x)=34x4 mtrtrﬁwféﬁ@w:rfzm—<§> S R3 IEﬂi's’Q%f:[R—*‘g*‘ —
X + | ) L 4,
., [ A
Range off(fa?[qmi)ﬁ@wcﬁ}dmwwmcﬁ% Im:quﬁﬂ?“’*?f{f F1d HINT |

YT
AT A =R xR ZAUT * AH (a, b) * (¢, d) = (a + ¢, b+ d) G IRATNT Teh T¢I
AfshaT & | Tog iU fop + Shufai=aT aon 8= 8 | A H * ol dcdHeh 31934, I SIS o,
al 3Ta <hifSTu |
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et f : R — y~31 = R be a function defined as f(x)z3 i Show that, 1n
X +

a0 a0
f:R—- 3 Range of f, f is one-one and onto. Hence find f!. Range f - R —* 3

4 4x
3

OR

Let A=IR 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 i1dentity element for * on A, 1f
any.

(2 -1} (-1 -8 =10
27. IEAACHING AG:| 1 0 [A=|1 -2 =5

(2 -1 (=1 -8 -=10)
Find matrix A, 1f | 1 0 A=|1 -2 =5

28. HHTHT & TANT U T &3 T &A% FTd hiflU :

{(x,,y) yT >ax,x” +y <2ax,a > O}
Using Integration, find the area of the following region :

{(x,,y) W= ax,x Ty < 2ax,a > 0}

29. Teig (-1, 3, 2) | SIRLSH STl 91 §HAAT x + 2y + 32 =5 3 3x + 3y + z= 0 H ¥ TIh
T A, GHA 1 THIeL0T FTd hiT9U |

Find the equation of the plane passing through the point (—1, 3, 2) and perpendicular to
each of the planesx+ 2y +3z=35and 3x + 3y +z=0.
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