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General Instructions :

65/1/1

(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.

oug — A
SECTION - A

Y9 G 1 ¥ 4 qh YAH YT 1 37h H1 2 |

Question numbers 1 to 4 carry 1 mark each.

HHT A TT B 3hHIT: hIfE 3 x 2 AT 2 x 4 % STSE & a1 3R (AB) hi whife fafau |

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

o y = sin x % 93, (0, 0) T T 5 TRi-{@T 1 Feflehewr fAfan |

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

SR 1
= : x(lelog)c)d)C

1

Find : mdx

'Exgngﬁﬁﬁﬂﬁwaﬁmﬁf@ql

. - -
Write the angle between the vectors @ x b and b x a.
2



qgig - ¢
SECTION - B

IO TEAT 5 H 12 Toh Tdeh T 6 2 3h 3 |
Question numbers 5 to 12 carry 2 marks each.

5. T 3Ty wHfieor § WRfYeR WlsRAT R, — R, + R, 1 SN L o T2ETd ATH SHieh00
e -
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 A Fd shitse, Teeh foTq e

2
f(x)= x° +3x 10,x¢2
x-=2
k , X=2
x=2WHAd &l |

Find the value of k for which the function

2
f(x)= x° +3x 10,x¢2
x-=2
k , Xx=2

1s continuous at x = 2.

7. U dege Wi hl Brswt r, 3 weft /e o @ e Wi B 3R SR h, 2 T /fime it @
oG EI R | 36 r=9 &l 3T h =6 Tl B, T 91 % A1 H Uiefe bl o 1 hfor |

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.  Hdhifv ; j\/xz—Zxdx
Find : I\/xz—Zxdx

9.  FshI y? = 4ax o Pl Dl Thel HHIHT ATd I |

Find the differential equation of the family of curves y? = 4 ax.
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10.

11.

12.

13.

14.

65/1/1

3T THIRTOT %+2y=e3x ST SIS Bt FATd hITTT :

Find the general solution of the differential equation

dy 3
—42y=¢"
de Y

afg fog fores feafa wfew 101 + 3, 12) — 55 FaT Al + 11) &, T@ &, @ A %1 94 710
AT |

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

s w1 i gfdfet $ 9t mieAt aun $© B misAt g FT & HF 1200 Yohat 99 B
Sefe sl MEN F 200 YhS qUT B ME A 80 Yohol T Tehd B | Teh Sl ME T @
3 400 TqAT TH BT TE BT @ T 200 & | TfafeT T 3000 ¥ Aferes @ 781 fohT T Hehd
TUT 36 R I ATE T S ST bl &1 BIA MiSAT shl T&A1 A 3HAforehs T2l 81 Gehd] |
I <hl geh T T SHTST Sdfeh feam g fr G s 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.

Qg - g
SECTION - C

T HE&T 13 | 23 Teh Teh T o 4 37 ¢ |
Question numbers 13 to 23 carry 4 marks each.

g shifsT tan{m_mj _r !

= 7

——Cos~ x——<x<1
Vi+x++1—x

Prove that : tan™ I+x-vi-x :E—lcos‘lx,—iéxél
Vi4x+41-x) 4 2 2

a b-y c-z
e la-x b c- z_oéaﬁwwﬁmﬁsgmaﬁﬁ;wﬂﬁ—Jr +< &1 WM W

X z
a-x b-y ¢ Y

%IK_ﬂQTﬁT x,y,z#0

e
TRfyeh AR o SRR g FfTRad 3Teg A 1 SchA 1T SHITT |

vl



a b-y c-z
Ifla—x b c¢—z|=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

15. aﬁx—a(cos8+851n6)?[9ﬂy—a(s1n6 60056)% ar— d y Fa shifvTe |

2
Ifx=a(cos 0+ 0 sinB)and y=a (sin 6 — 0 cos 0), then find d—};
dx

16. dsh y=cos (x +y), —2n <x<0 H1 3T WY -T@T BT THHT AT hifoT ST @l
x+2y=0%1¥ﬁ?ﬂ%l

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

17. S : X+3

3x? +13x—10
YT
n/4 1
A A6 i [ — ——dx
y, €Oos” x+4sin” x
Find : .[ZX;S
3x°+13x-10
OR
n/4 1
Evaluate : J. 5 ——dx
cos” x+4sin” x

0

18. ST hifvw j

(x— 1)(x +1)

_ vy

(x =1)(x> +1)
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19.

20.

21.

22.
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1 3Tahct GHIRTT T ST BeT HTd 1T ;

XCOS (zjﬂ =ycos (zj +x
x ) dx X

Find the general solution of the following differential equation :

xcos(zjg: yCcos (Xj+x

x )dx X

Ffe =R foig A, B, C 71 D ek feufa afee sem:

41+ 3] + 3k, 5i+xj + 7k, 51+ 3] 3 7i + 6] + k &, Teacha ¥, A x %1 a7 HAC |
If four points A, B, C and D with position vectors 4? + 3} + 31A<, 5? + x} + 71A<, 5% + 3}

A A A

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

pwm:rmaaﬁﬁqarf%ﬁ@ri l—x:7y—14:z—3 e 7—7x:5—y:11—z
3 2p 1 3p 1 7

TR T |
YA

Tl x +y+z =13 2x + 3y + 4z = 5 ! Ulcesved [T U BIeht T aTet 39 A 1
TR 1 hIFTT fereh y-37d:30€ o1 QAT 38eh 2 —37d:@US o i & T9H & |
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 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 is equal to three times its z-intercept.

1 e T TR 1 A6 R B IR ;
?frﬂ'lﬂwﬁﬁﬁ"l:z=6x+3y
4x+y =80
e e & st oY S
3x+2y <150
x20,y=>0

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

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

x20,y=>0



23. Teh &l oh 60 BTAT H A9 ThR shl ATV o B & |
A : hicd qHEM HH 1 |
B: Tafia ot o aftert |
C: IRETE aT AW |
10 B Aft A T, 30 2oft B | a7 377 20ft C A & | I8 91 T Tk Soft A % B %
aiftfer wfier H 37 37 9 o UM I WIREkAT 0.002 g Jafeh Jvft B & B Hi 77
ITRreRaT 0.02 AT Soft C % BTAT 61 Tg W1 0.20 & | a1 1 Teh B ATgeAT I
M W, 3T 3 7 o I 1T G717 | TRrehdT 311d Shifoe b I8 B it C 1 2 |
ot C o B o foh qeat & ferenma shl rrevashar § 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 ?

QUg —-g
SECTION - D

T HEIT 24 | 29 Teh YeIeh T o 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

24, I|'|:|Tf(x)=3ji4 WQﬁﬂTﬁﬁ@Wf:R—{—%—)R%I?{Sﬁ's’QﬁBf:rR—{—g}%

Range of f (f =T IRER) H Ushehl T HATEh & IW:erR—{—g}ﬁ F s R |
Al

AT A=R xR AT * A ¥ (a, b) * (c, d) = (a + ¢, b + d) R TR Tep fgameam

T B | firg hIfSTe fop + spafarfoma qen areerd 2 | A § + o1 deames 3, 9fe #1g

2, A 31 HIfST |

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

4x
3x+

h Show that, in

4 4
f:R- {—5} — Range of f, fis one-one and onto. Hence find f-!. Range f > R — {—5}

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.
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25.

26.

27.

28.

29.

I AF@KINT, 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

T8 RIS FId HIFC T £(x) = sin x + cos x, 0 < x < 21 GR F&d %erd [ e qeum
I R gEIH # |
JAyar

forg il foh 3T IV o 3T T h o 9 I W & STTa AT JTRIGH b S
I TS, I <hl TS <hl Teh faTs 7 | 3796 o1 STferehan STrRraH ot Jrd hifsre |

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

TS o T & &7 {(x, y) : y2 < 4x, 4x2 + 4y2 < 9} =T & FTd HIWTT |
Using integration find the area of the region {(x, y) : y* < 4x, 4x* + 4y? < 9}.

feeiea x;8=er1169=Z_710 a x_338:y§29=2_55 1 AT HE a1 qd B

R T I |

x-8 y+19 z-10
-16 7

Find the equation of plane containing the lines and

x—-38 y+29 z-5
3 8 -5
Ife e ==y e 1 § IR 3BT 71 @l = bl ITfRrekdTd 3ma ShifsTe
() 3w s5Ta
(i) —gFaH 6 faa
(ii) 3fereraw 6 faa

S CI
A 52 Tl Skl Teh Well-Hifd Hel 78 T § & 9 7 ST gl afgq et
A 8 | TS TT b il <hl TEAT hl HIE T TE0T ST <hIfTT |

A fair coin is tossed 8 times, find the probability of
(1) exactly 5 heads
(i1) atleast six heads
(i11) 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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