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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



g - ¢
SECTION - B

IO TEAT 5 H 12 Toh Tdeh T 6 2 3 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 31 ¢ |
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
JHYAT
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)

65/1/1 5 [P.T.O.
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19.

20.

21.

22.

65/1/1

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 ?

Qg —-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.

65/1/1 8
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General Instructions :

65/1/2

(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.

ug — A
SECTION - A

T HE&AT 1§ 4 T Y I 1 316 H1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

T y = sin x  6g (0, 0) TR i< T3 T1-@T Hl TR AT |

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

Tfesit 2 x b a1 b x & o &g 1 v faRan |

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

HHT A TT B 3hHIT: hIfE 3 x 2 TAT 2 x 4 % SSE & a1 3R (AB) hi whife fafiau |

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

|
AR : | o &

1

Find : x(1 +1logx)

dx



g -d
SECTION - B

T HEIT 5 | 12 Toh TIh T 6 2 3h ¢ |
Question numbers 5 to 12 carry 2 marks each.

5. Rl y?>=4ax % Hal I ITahcl THIHUT 1A HITT |

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

6. T BH I Uil $© oI MiSAT q91 HS BI MISAT g HH & HA 1200 Tohst W9H &
Sferfer &€t M § 200 Yohl AT DI M H 80 UehsT 3T Tehd & | Teh WL ML hl T
% 400 qUT U DI ME BT @ T 200 B | Tidted T 3000 T Aferes @ T&l oy <71 Hehd
AT 3H 1 T AE TS ST TS ohl T B il <hl Tedn o 3Aferes T&1 &1 Fehell |
IUh <h1 Wgeh MU TS 4130 Sefeh fen e fr @E 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 T 400 and each small van is I 200. Not more than I 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. T srreyg wefteRtor 4 wRfYes "R R, — R, + R, 1 ST & o 99ETd ITH HHTeh
fafigu
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.

2 3)(1 0) (8 -3
1 4){2 -1) (9 -4
8.. 3Taehel THIHIU %+2y=e3x T STIh A AT HITT :
Find the general solution of the differential equation

dy 3
—42y=¢"
de Y

9. U eI WS ohl s r, 3 Eet/foe Al @ E T W g 3R HTE h, 2 At/ fire 1 X
oG W7 | 96 r=9 &l 3T h =6 T B, T 91 % A1 H Uiefe bl & 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.

65/1/2 3 [P.T.O.



10. faigait A, B aem C % fRufe afew ssn Ai +3j, 121 + j @2 117 - 3) 3 1 3 fig ¢, figait A
T B ! TIeTH aTet TEraue &1 3:1 H STedm 8 df A 9T p o HH 7 I |

The position vectors of points A, B and C are 7& + 3}, 12; + u} and llg — 3} respectively. If
C divides the line segment joining A and B in the ratio 3 : 1, find the values of A and p.

11. WW:I\/Zx—xzdx
Find : j\/2x—x2dx

1—cos4x x#0
12, p o1 98 HH A1 HIf e foIe wem fx) = {  +°
p,x=0

x =0T Faq &l |
Find the value of p for which the function

1-cos4
- [lmeosdx ng

f(x) = X
p,x=0

1s continuous at x = 0.

g -4
SECTION -C

T G113 T 23 0 TYsh G h 4 316 & |

Question numbers 13 to 23 carry 4 marks each.

x*dx

Find: [ (x—D( +1)

14. Afg AR Teg A, B, C @@ D e feuf wfes s
41+ 3] + 3k, 51 +xj + 7k, 5i+ 3] 3 Ti + 6] + k &, Teacha F, A x %1 aw 71 HfAC |
If four points A, B, C and D with position vectors 4€+ 3} + 31A<, 5€+x} + 71A<, 5€+ 33

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

65/1/2 4



15. T STaend THieuT o1 SATIeh BT 1A ShITT

XCOS (XJQ =ycos (XJ +x
x ) dx X

Find the general solution of the following differential equation :

XCOS (XJQ =ycos (XJ +x
x )dx X

16. Tag T : tan™ I+x-Vi-x =£—lcos4x,——1 <x<1
Ni+x+41-x | 4 2 2

Prove that : tan™ Itx-~Nl-x) = lco *lx,—LSxSI
Vitx+4l-x ) 4 2 V2

a b-y c-z
17. 3R |a—x b c—z|=0 & GO % e F W= a 2424+ S %A aE
a-x b-y ¢ Ty
Eﬁﬁmﬁlﬁx,y,zio
CRE]|

ITfyeh |fshaTat < SRR g ffaiRaa steqg A %1 Sohy 1d SHIfT |

1 2
A=

2 -1

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.
Xy z
OR

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

3
A= .
2 -1
18. ThH y=cos (x +y), — 21 <x<0 hH 30 TH-TGT T FHIHOT T HIfC AT @l

X +2y=0% GHI R |

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

65/1/2 5 [P.T.O.



19.

20.

21.

22.

p 1 T 71 BN - l—x:7y—14:Z—3 o 7—7x:5—y:11—z
3 2p 1 3p 1 7

TR S & |

YA
ﬂ?ﬁx+y+z= 1 3ﬁ?2x+3y+4z=53ﬁ9ﬁ?§a?i'@TﬁﬁﬁﬂaﬁW?HWW
TR 1 hIFTT ek y-37d:30€ o1 QAT 38eh 2 -—37d:@US o i & T9H & |
Find the value of p so that the lines
I;x: 7y2;14:zI3 and 7;p7x:51y:117—z

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 W T T 1 A6 G B HIRTT
Jrferehaietor HIfT : z = 8000x + 12000y

3x+4y <60
=1 3raqei & 3t : {x+ 3y <30

x20,y=0
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>0
x+7
Faee: [—
j3x2+25x+28
Find : I#
3x° +25x+28

. ) d?
e x =3 cost—2 cos’ taAMy=3 sint—2sint ¥, a@ K};Sﬂaili\ﬂﬂ |
2

Ifx=3cost—2cos’tandy=3sint—2 sin%thenﬁnd%.

65/1/2 6



23.

24. .

25.

65/1/2 7 [P.T.O.

Teh &1 o 60 BT H o9 TehR <hl A S B B |

A i IR w9 |

B: Tafia ot o aftert |

C: WIETE agn A |

10 B it A |, 30 Juft B H 91 31 oft C H & | I8 9 T ok gvft A & BET %
qTftfer qien § 373 3ok 7 o UM ohl TRiehar 0.002 & STafeh A0t B o BT 1 I8 TRk
0.02 T &0ft C % BT H1 Tg TR 0.20 7 | Haql 1 Th BH AGeadl 97 IH T,

31T 3ok 1 o U ITSAT U AT | ITrekar Ard <hifere 6 g s avft c 1R | Avft C
ST | fohd ol o ok <l STawaehal § 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 ?

T -3¢
SECTION - D

T T 24 | 29 T Tceh I h 6 37 & |
Question numbers 24 to 29 carry 6 marks each.

g AU AT T 8 f(x) = sin x + cos x, 0 < x < 27 §RI Y& B { R agmm
1 R gEAE 2 |
YAl

Torg IR Toh TG I o 3T HTATS h o T I I oh ST JTTLhaH JTHT oh St
I TS, I hl HTS ohi Teh [d8TS & | TS T STeehad TrRIaH o F1d T |
Find the intervals in which the function f given by
f(x) =sinx+cosx,0<x <27
is strictly increasing or strictly decreasing.

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

circular cone of height h and semi-vertical angle ., 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}.



26. Ife Tk =y forss 1 § SR IsTeT TR 1 T4 <hY ITRRrekard Aid <hIf
() w5t
(i) =g 6 foa
(iii) 3tfereRan 6 faa
YT
A 52 Tl hl Teh HeAl-wifd Bl 18 T 1 9 9 o IR faeemaar gfgd feere
A 8 | AT TT b il <hl EEAT hl HIE T TEOT ST <hIfTT |

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

4x . 4 ] 4
27. nmf(x):3x+4 WqﬁﬂﬁH@Wf.R—{ 3}—>rR%|as1‘r§q1%f.rR—{ 3}—>
Range of f (f 3T URER) H Tsheh! a1 TG & | 37d: IRER £ — R —{—g}ﬁ ' S IR |
AT
TMA=RxREAAT * AT (a, b) * (c, d) = (a + ¢, b + d) gRI qReTfa wes fgamard
gieran 2 | Torg il 156 + shufafa qen aree™i 8 | A U * &1 doaush 3139, I 1 2,
a1 ra it |

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

4x
3x+

3 . Show that, in
4

4 4
f:R— {—g} — 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) * (¢, d)=(a+c, b +d).
Show that * is commutative and associative. Find the identity element for * on A, if any.

-7 -8 -9
1 2 3
28. Wxaﬁaﬁﬁuaﬁzx(4 S 6}: 2 4 6
11 10 9
-7 -8 -9
) ) i 1 2 3
Find matrix X if : X( ]: 2 4 6
4 5 6
11 10 9

29. eIrtEn fp and x+33:y_1=2_5 T “1:}'_2:2;5 TE-aeliT ? | 37d: T W@Iai

1 5 -1 2
JATTE T ATeT et T THIHLT AT HIT |
Show that the lines x+33 = yl—l = Z;S and x+11 = y;2 = 275 are coplanar. Hence find

the equation of the plane containing these lines.
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Series : GBM/1/C HISH.

Code No. 65/1/3
el . et e B FATREH & G-I
Roll No. T e g |

Candidates must write the Code on
the title page of the answer-book.

o FESERATPTIA-THIGITS 8T |

o UW-UA H e F1 hi 3TN feu TT hig THR h1 BT IR -Gl o TE-T58 W ford |

o HUAT AT B foh 8 TH-TAH 29 Y & |

o THUIT T h1 IT fTEHT Y& LA & Ugt, TR 1 hHTeh 3w ford |

o U WI-UA I UgH o 1T 15 T 1wt feam w2 | weA -t k1 forawor qate § 10.15 &
foRaT ST@M 1 10.15 S | 10.30 1 Toh B el J-T I TGH 3T 30 31a1Y o R d
IAL-YEThT T HIE IR &I fora@ |

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.

o

MATHEMATICS
feffa aq - 3 gu2 31eIBad 37% - 100

Time allowed : 3 hours Maximum Marks : 100
Wﬁéﬁ:
(i) G T A E
(i) ST YT YT H29 J97 & 5 IR GUSI 7 @91 § : 37, §, G A7 | @S H H4 FHE
for78 @ 9% b 3b HT & | TS THE Jo7 8 977 @ I AF 1 b HT & | T8 T H
11 5%7 8 575 @ 379% R 31 #71 8 | @S § 7 6 F97 3 15774 @ Yoo &: 37 HT 5 |
(iii) @S 374 G FoH] 3 It T Ve, U 1T 7T J97 1 HTHAFaR 15T T GHa 8 |
(iv) U 597 97 8 fa%ey 787 & | < ot 9/ 37 a1t 3 Fe 7 e 9: 37kl are 3 gel 4
SR 359 & | 08 G4 391 5 @ 3719) e & faeheq 57 BT 8 |
(v) FAPIR & FIIT F IFAIT T 8 | Tle STAFE §l, a1 T TGTIHT GRIET 7T
gHd 8 |
65/1/3 1 [P.T.O.




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 - A
SECTION - A

T TEAT 1 4 T TS T 1 SFH A2 |
Question numbers 1 to 4 carry 1 mark each.

1. ’Xxﬁa‘mﬁxgéaaﬁa?ﬂaﬁm%@m

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

2. HHT A TUT B SHIT: IfE 3 x 2 TAT 2 x 4 % TSR & I G (AB) i Hife fetfam |

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

3. Ry =sinx % g (0, 0) W TR T8 Ti-@n 1 aeftere fafam |

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

1
4. FAHINC: | dx

x(1 +logx)

1

Find : mdx

65/1/3 2



g -9
SECTION - B

T HEIT 5 | 12 Toh TIh Y 2 3 ¢ |
Question numbers 5 to 12 carry 2 marks each.

5. afe fog fomes feufa wfew 101 + 3), 12) — 57 Fam A1 + 11) £, @ &, @ A &1 7H 71d
I |

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

6. TH %H I Ufdfed $© ot mici qen $8 B Mied g0 w9 A HH 1200 Foht A9+ &
Sferfer &€t M § 200 Yohl AT DI M H 80 UehsT 3T Tehd & | Teh WL ML hl T
% 400 AT Uk BI ME 1 @ T 200 B | Uit T 3000 T AT @9 T8 fobu S1 Hehdl
AT 3H 1 T A TS ST MG ohl T B Ml bl Sedn o 3Aferes T8 &1 Fehell |
I <hl geh T G SHTST Sdfeh e g fr G s A s 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 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.

7. T srreyg wefteRtor 4 wRfYes "R R, — R, + R, 1 ST & o 99Td ITH HHTehl
forfRaw -
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

8. U TEgud W ohl B0 r, 3 & /T hl @ & 92 W & 3R TS h, 2 Teft/fire 1 X
VIR | 5 r =9 el 3 h = 6 AHft B, e Siep o ITRIGH | IR shl o Tl <HIfT |
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.

9. TRl y>=4ax o Pl bl ThA THIHT AT HIT |

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



sinx —cosx 2T
10. k%1 98 O 1 HIRr fe {0 wem f(x) =] T 4
k ,xzE
4
x=" wEddE |
4
sinx —cosx n
—’x¢_
Find the value of k for which the function f(x) = 4x—m 4
k ,xzE
4
. . T
is continuous at x =—.
11. 3 hifre : J-;dx
Vx? —4x
Find : I;dx
Vx? —4x
12.  3Taehel THIRTT %+zy:xwwgﬂaﬁﬁm|
X
. . . . . dy 2
Find the general solution of the differential equation ™ +—y=x.
X

s -9
SECTION -C

9T G113 T 23 0 Tsh I h 4 3Th & |

Question numbers 13 to 23 carry 4 marks each.

2
13. Z|'&:2x=a(cos9+9sinO)T‘[QJTy=a(sin9—Ocos9)%,?ﬁEiix—ilsl'lT‘faﬁli\aQ |

2

Ifx=a(cos 0+ 0 sin®) andy=a (sin 00 cos 0), then find S

o

14, TH y =cos (x +y), — 21 <x<0 hH 30 TH-TGT T FHIHOT T HIC AT @l
x+2y=0% TR 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.

65/1/3



15. s | X dx

(x=D(x*+1)
x2dx

Find : Im

16. T 379ehct GHISHTUT <1 SATIh BA TTd hITT :

XCOS (Xjﬂ =ycos (lj +x
x ) dx X

Find the general solution of the following differential equation :
Xcos (ng =ycos (Xj + X
x)dx X
17. Afg=m feg A, B, C qe D e feufa wfew shae:
4 +3)+ 3k, 5i+x) + 7k, 5i+3] 3 Ti+6] + k &, Tadelia ¥, A x w1 oH 1@ IR |
If four points A, B, C and D with position vectors 4; + 3} + 31A<, 5% + x} + 71A<, 5€ + 33

A A A

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

18, p % WH @ HR - l—x:7y—14:Z—3 o 7—7x:5—y:11—z
3 2p 1 3p 1 7

TR T F |
YT

Tl x +y +z =13 2x + 3y + 4z = 5 h =T [T ¥ I A dTel 39 T T
TR T hIFTT ek y-37d:30€ o1 QAT 38eh 7 —37d:@US o e[ & 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.

a b-y c-z
19. 3R |a—x b c—z|=0 & GO % e F @ a 2+ 24+ S %A T

X z
a-x b-y ¢ Y

aﬁli\awﬁ x,y¥,z#0
YT

TRfTeh |ishaTT o SRR g1 F=fiRad 3Teg A 1 SIchA 1T ShiTT |

vl

65/1/3 5 [P.T.O.



20.

21.

22.

23.

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 c
—+—+—, wherex,y, z#0.
X'y z
OR
Using elementary operations, find the inverse of the following matrix A

)

A= .

2 -1

eI g, T 37eie & STad z = 105x + 90y T SAferehaHientor HIfT ;

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

3
s [——X 4
J-\/5—4x+x2

x+3

—_—dx
V5 —4x+x°
firg i :Cotl{\/l+smx ++/1-sinx =£,xe(0, j

o
\/1+sinx—\/1—sinx 2 4

Find : I

\/1+sinx +\/1—sinx _X xe(O Ej
JI+sinx —+/1-sinx 2’ "4

T T o 60 BTAT T o9 TehR <hl AR % B & |

A: i I & 91 |

B: Tafia ot o afte |

C: T9ETg a1 AR |

10 B At A |, 30 Svft B H 91 31 Aft C H & | I8 9 T ok gvft A & BEi %
e TieT H 3= 37 7 IH 1 FITEhar 0.002 & STefeh 0l B o ST shl I8 TTRehdT
0.02 T2 2uft C o BT 6t A8 WRERAT 0.20 2 | e 1 Teh B Agesd g ITH I,
31T 3ok A1 o U IATGAT U AT | ITRrekar Ard <hifere 6 g B Avft c 1R | Avft C
ST | fohd Joali o ok <l STavaehal & 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 ?

Prove that : cot‘l[

65/1/3 6



Tug — ¢
SECTION — D

T HE&T 24 § 29 T TS T & 6 37 § |
Question numbers 24 to 29 carry 6 marks each.

24. 98 AU Aq BT o f(x) = sin x + cos x, 0 < x < 27 G Y& %eid { AT qew
1 R I R |
JAYar

forg hIfTe o 375t hIvT o 3R SIS h o & et 3igp oh T STshan SR & oo
I TS, I hl HaTS ohi Th [d8TS & | TS T STeehad TrRIa o F1d T |

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 ., is one-third that of the cone. Hence
find the greatest volume of the cylinder.

25. 3fq Uk e &es i § SR IBTAT T Al 371 hi TTRIShaTT AT HIfT :
() 3 5Ta
(i) = 6 faa
(iii) 3tfereRan 6 faa
AYET
A o 52 U1 Sl Teh WeAT-Wifd el 8 TE 0 & i o IR Ifaeema=T gfgd feetet
ST & | STt TT b Ui <hl HEAT 3T HILT AT TET 14 I |
A fair coin is tossed 8 times, find the probability of
(1) exactly 5 heads
(i) 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.

26. m:nf(x):34x4 WqﬁﬂﬁH@WfﬂR—{—g}eR%I‘q’SlfrgQ%f:rR—{—g}e

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

YT
AT A=R xR AT * A ¥ (a, b) * (c, d) = (a + ¢, b + d) R TR Tep fgameam
Tferan 7 | Tag IS o6 « swnfafmm Tur 918 8 | A § * &1 doaw 3799d, 97 1 &,
Al ST T |

65/1/3 7 [P.T.O.



27.

28.

29.

4x
3x+

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

3 . 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 xR and * be the binary operation on A defined by (a, b) * (¢, d)=(a+c, b +d).
Show that * is commutative and associative. Find the identity element for * on A, if
any.

2 -1 -1 -8 —10
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

TR o TN & T &3 T 8%t AT ShifvTT :

{(x,y) 'y >ax,x” +y> <2ar,a> 0}
Using Integration, find the area of the following region :

{(y):y* 2 ax,x* +y* < 2ax,a > 0}

fiig (-1, 3, 2) & BT I TSN AT FHAA x + 2y + 3z = 5 I 3w + 3y + 2= 0 F ¥ TAF
T A, THAA hl THIERT Td hIfT |

Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular to
each of the planes x + 2y +3z=5and 3x + 3y +z=0.

65/1/3 8



Strictly Confidential — (For Internal and Restricted Use Only)

CSenior Secondary School Certificate Examination)

July 2017 (Compartment)

Marking Scheme — Mathematics 65/1/1, 65/1/2, 65/1/3 [Delhi Region]|

-~

General Instructions:

1.

The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The answers
given in the Marking Scheme are suggested answers. The content is thus indicative. If a student has
given any other answer which is different from the one given in the Marking Scheme, but conveys
the meaning, such answers should be given full weightage

Evaluation is to be done as per instructions provided in the marking scheme. It should not be done
according to one’s own interpretation or any other consideration — Marking Scheme should be
strictly adhered to and religiously followed.

Alternative methods are accepted. Proportional marks are to be awarded.

If a candidate has attempted an extra question, marks obtained in the question attempted first should
be retained and the other answer should be scored out.

A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

Separate Marking Scheme for all the three sets has been given.

As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out strictly as
per value points for each answer as given in the Marking Scheme.




65/1/1
QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. Order ofABis3 x 4 1
1
2. dy _ CoSs X —
dx 2
Slope oftangent at (0, 0) is 1
Equation of tangent is y=x %
3. Putting (1 +logx)orlogx=t %
log |l +logx|+C %
4. © 1
SECTION B
5. R,—>R,+R, implies
2 3|1 0 8 3
= 1+1
3 7)12 -1 17 -7
1 mark for pre matrix on LHS and 1 mar for matrix on RHS
6. lim f(x) =2 1
. X) = —
Jm (2) >
C(x+5)(x<T)
lim =k 1
x—2  x=2
k=7 L
- 2

65/1/1 )



10.

65/1/1

dt 3] dt dt

dv 3,
— =— 547 cm’/min

dt ]atr:9,h:6

= Volume is decreasing at the rate 547 cm®/min.

= f\/(x—l)z 12 dx
= (Xz_l)\/x2 —-2x —%log

x—1+\/x2—2x

+C

Differentiating both sides w.r.t. x, we get

dy
2 _— =
y dx 4a

Eliminating 4a, we get
y= 2y
dx

d
or ZXY—y— y2 =0
dx

. . 2d
Integrating factor is ef F =X

Required solution is

y'ezxz IGSX -CZXdX

eSX
2x
et = +C
4 5
3x
or y=e +Ce ™

2

N | —

N | —

N | —

N | —

65/1/1
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11. LetAbe 10i+3j,Bbe 12i—5], Cbe Ai+11j

—

AB = 2i-8]

AC = (A —10)i +8]

As E and R are collinear

So A=8

12. Let number of large vans = x

and number of small vans =y

Minimize cost z=400x + 200y

Subject to constraints
200x + 80y > 1200 or 5x + 2y > 30

X<y

400x +200y <3000 or 2x +y < 15
x20,y=0
SECTION C
13. Puttingx=cos9

LHS becomes

‘[an_1

\/l+cos6 ++/1-cos0

\/l+cos6 —J1-cosO ]

— tan! V2 c0s0/2 —+/25in6/2
V2 ¢0s0/2 +~/25in0/2

65/1/1 3)

N | —

N | —

N | —

N | —

N | —



65/1/1
can~! [ 1—tan06/2 ]

1+ tan0/2

= tan_1 tan E—Q] l
4 2 2

_n 9

4 2
1
= E—lCOS_IX:RHS —
4 2 2

14.  Taking X, y,z common from C,, C,, C; respectively, we get

a/x b/y—-1 «c¢c/z—1
xyz|a/x —1 bly c/z—1 =90 1
a’x—1 bly—1 c/z

C,—>C +C,+C

a/x+bly+c/z—2 bly-1 c¢/z—1
a/x+bly+c/z-2 bly c/z—1| = 1
a/x+bly+c/z—2 Dbly-1 c/z

I bly-1 c/z—1

3+3+3—2]1 by  clz—1—¢ 1
X y z 2
1 bly-1 c/z
R, >R,-R,R, >R, R,

I bly-1 c/z—1
a b ¢
[—+——|———2]0 1 0 |=o 1
X 'y z

0 0 1

1

[3+E+3—2]-1=0:>3+3+3=2 =
X y z X y z 2

4 65/1/1
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OR
We know that
A=A
1 0 1 2
A =
0 1 2 -1
R, >R,~R,
1 oA 1 2
2 17 o -5
R
R, > —2
27 5
1 0 A [1 2]
2/5  —1/5]0 o 1
R, >R, - 2R,
/5  2/5 1 0
A =
2/5  —1/5 0 1
L (vs o 2s
2/5  ~1/5

Full marks for finding correct A~ using column transformations with Al =A
dx . .
15. — =a(-sin0+ 0 cos 6 +sin 0)
do
=abcosHO

d_g = a(cos O —cos 0 + 0 sin )

=a0sin0O
d_y =tan O
dx

2 3
ey _ seczex@:SCC 0
dx?2 dx a0

65/1/1 (5)

N | —

N | —

N | —



65/1/1
16. Differentiating y =cos (x +y) wrt x we get

dy _ —sin (x +y)
dx l4sin(x+y)

N | —

Slope of given line is _71
As tangent is parallel to line x +2y =0

—sin (x +y) -1

1+sin (X +y) 2

= sin(x+y)=1

= x+y= nn-l—(—l)ng,nez (1) 1

Putting (1) iny=cos (x +y)
wegety=0

= x=nn+(-1)"n/2,neZ

X = % e[-2m, 0]

N | —

Required equation of tangent is

3
or 2y+x+7=0 1

5
17. Givenintegral = f ( +)5()?;) % dx 2
X X —

B f3xl—2dx

log|3x-2|+C 2

W | —

(6) 65/1/1
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OR

n/4 1
Letl= dx
”/; cos’ X + 4sin’ x

w4 sec’ x
- f —2dX
0 l14+4tan“x

Let tan x =t, sec’x dx = dt

2
A B C
X _ I X +

18. et =
x-Dx>+1) x-1 x*+1

aclpolell
2 2 2

Thus integral becomes
xdx 1 dx
Lf AL
x> +1 x“+1

og|x— l|+Zlog|x +1|+5tan x+C

NI»—‘

19. Given differential equation can be written as

ycosz-l—x

j_y =-—X ...(d)

X COSX

X

Clearly it is homogenous

Let =v, V+—

y dy dv
X dx dx

65/1/1 7)

N | —

N | —

N | —



20.

21.

65/1/1
(1) becomes

dv
V+X— =v+secv
dx

dx
= cosvdv=—
X

integrating both sides we get

sinv=1log [x|+C

sin2 =log|x|+C
X

AB = i+ (x—3)]+4k
AC =i-3k

AD = 3i+3j-2k

As A, B, C &D are coplanar

AB-(ACxAD) =0

1 x-3 4
ie. |1 0 -3/=0

3 3 -2
which gives

x=06

Given equation of lines can be written as

x-1 y-2 z-3

3 27 1 (D)

x-1 y-5 z-11

BN R (2)

(1) & (2) are perpendicular

So 3

3P| 2Py qg) =
7]+7(1)+1(7) 0

which givesp =7

®

N | —

65/1/1



65/1/1
OR

Required equation of planeisx +y+z— 1 +A(2x + 3y +4z—5) =0 for some A.

ie. (1+20)x+(1+30)y+(1+41)z=1+5

according to question
2[1+5x] _ 3[1+5x]
1431 14 4A

Solving we get L =—1

Thus the equation of required plane is
—Xx—-2y-3z=-+4

or x+2y+3z=4

22.

100+

) 10 2& 30 40 53, 60 70 80 90 100 110 20—

65/1/1 )



23.

65/1/1

Correct lines 1 5
Correct shading 1
Corner points Value of z
A(40, 15) 285
B(15,20) 150 — minimum 1
C(2,72) 228
minimum z= 150
1
whenx=15,y=20 5
E,: Student selected from category A
E,: Student selected from category B
E;: Student selected from category C
S: Student could not get good marks
1 3 2
P(E)=— P(E,)== P(E;)== 1
(Ep)=7 (Ep) p (E3) o
P(S/E,)=0.002 P(S/E,) =0.02, P(S/E;)=0.2
P(E;)P(S/E
P(E/5) - (E3) P(S/Ey)
P(E,)P(S/E,)+P(E,)P(S/E,)+ P(E;) P(S/E5)
2 x0.2
— 6
Bl 3 2 !
—x.002+—x.024+—x0.2
6 6 6
_ 200 1
231
Value: Hardwork and Regularity 1

10) 65/1/1



65/1/1
SECTION D

24. Forone-one
4
Letx;,x, € R - {— E} such that

f(Xl) = f(Xz)

4, 4x,
3X1+4 3X2 +4

= 12xx, +16x, = 12xx, +16x,
= X1=X2

fis one-one

Clearly f: R — {—%} — Range fis onto

Letfix)=y

4x
3x+4 -y

L€.

4y

= X=33y

So f!: Range f— R—{—%} is

4y
=
4 -3y

OR
(a,b) *(c,d)y=(a+c,b+d)
(c,d)*(a,b)=(c+a,d+b)
(a,b) * (¢, d)=(c, d) * (a, b)
* is commutative
((a,b)*(c,d)) *(e,f)=(at+c,btd)*(e,f)=(a+tcte,btd+ o

(a,b) *((c,d) *(e,))=(a,b) *(ct+e,d+f)=(a+tc+e,b+d+1)

65/1/1 (11)



25.

26.

65/1/1
As  ((a,b) * (c,d)) * (e, ) =(a,b) * ((c, d) * (e, 1))

* is associative
Let (e, €,) be identity
(a,b) * (e;,e,) =(a, b)
(ate,b+e)=(ab)
¢, =0,e,=0
(0, 0) € R x R is the identity element.

Clearly order of Ais 2 x 3

a b ¢
Let A=[ ]

d e f
2 -l -1 -8 -1
: 0 a b ¢ . i 0
So d e fl° - -5
-3 4 9 22 15

gives
2a—d=-1,2b-e=-8,2c—f=-10

a=1,b=-2,c=-5

= d=3,e=4,f=0

Thus A= 1 2 =5
ST 4 o
f(x) =sinx + cos x 0<x<L2n

f(x)=cosx—sinx

f(x)=0= cosx=sinx

T 51
X:_’_
4 4
Signof f(x)
, tve | -ve | +ve |
0 T 5n 2n
4 4

So f(x) is strictly increasing in (O, %j v/ (%T , 211) and strictly decreasing in (g, %C]

(12)

65/1/1



3
1

 —>

< >
V

65/1/1

65/1/1
OR

For Figure

r
h-x

=tan o

r=(h—x)tana
Volume of cylinder

V = nr’x

V = n(h—x)*x tan’a.

d—V—tzh h-3
Ix =ntan” (h—x) (h—3x)

dv
— =0=>h=xorh=3x
dx

. h
Le. x=—
3

av tan’a. (6x — 4h)
— 5 —muan o (0X —
dx?

2
d—V<0 at x = E
dx? 3

h
V is maximum at X = g

and maximum volume is V = % mth3 tan? o

13)

N | —



65/1/1

1
27. E é x coordinate of point of intersection is, X = 5 1
/ \ For Figure 1
=3 Q% 3 Required area
2 2
1
- 3/2
=2f22\/;dx+f1 2x2dx] 2
0 5 V4
4 aap x [0 9 ¥ 1
— 22X 2 2k 4 Zsin TR —+1
3 o 2V4 8 1 2
2
2 9(7: 1 lj a1 1
= —+—|——sin —| or —+—cos — —
6 4\2 3 3 2

28. Clearly required plane passes through point (8,—-19, 10) and normal to plane is perpendicular to given lines
so equation of plane is given by

x—-8 y+19 z-10

3 16 7 |- 3
3 8 -5
24(x— 8) + 36(y + 19) + 72(z— 10) = 0 2

of  2(x—8)+3(y+19)+6(z—10)=0

whichi gives
2x +3y+62=19 1
29, n=8,P=l, q:l 1
2 2
3,35
. 1171 7
)P(X=5)=8C:|—| |=| =— 1
(1) P( ) 5[2] [2] T
(i) P(X > 6) = P(X = 6) + P(X = 7) + P(X = 8)
8 8 8
_s8~ |1 8 1] 8 1]
=%Cgl=| +°C|=| +°Cs|= 2
6[2] 715 815
_37 1
256 2

14) 65/1/1



65/1/1
(iii) P(X < 6) = 1 — [P(X=7) + P(X = 8)]

9 247 1
256 256
OR
Let X denote number ofred cards drawn
X(x1) P(X) p; PX; pixiz
0/,\3
3 1 [ 1
c.l=| |= il
0 0 [ 2] 5 2 0 0
1 J (A 3 3 3 Correct table 4
13117 9 9 2 orrect table
2/ 00
, e [1F[1 36 12
212) (2 8 8 8
3
3 1 1 3 9
C.l= il e Z
3 3 [2] 8 8 8
mean = Xp;X; :%:— 1
Variance = Xp ixi2 — (mean)?
593 1
4 4

65/1/1 (15)



65/1/2
QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

65/1/2

SECTION A

dy _ COS X
dx
Slope oftangent at (0, 0) is 1

Equation oftangent is y =x

T

Order of ABis 3 x 4
Putting (1 +logx) orlogx=t

log |l +logx|+C

SECTION B

Differentiating both sides w.r.t. x, we get

dy
2 _— =
y dx 4a
Eliminating 4a, we get

=2y
dx

d
or ZX}’—y— y2 =0
dx

Let number oflarge vans =x

and number of small vans =y

Minimize cost z=400x + 200y
Subject to constraints
200x + 80y > 1200 or 5x + 2y > 30

X<y

400x + 200y < 3000 or 2x + y < 15

x20,y=0

(16)

N | —

—_ | —

= | =

N | —



65/1/2
7. R, —>R,+R, implies

S I A

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

. . 2d
8. Integrating factor is ef F =X

Required solution is

y'ezxz IGSX -CZXdX

5x
y.e?X = 65 +C

dVZE

— + 2hr—
dt 3

dt dt

I‘2 @ drl
dv 3,
- =—54n cm’/min

dt atr=9,h=6
= Volume is decreasing at the rate 547 cm®/min.

s a 3120+ 1T +3]
0. 153~ ( llm4 (Ai+3))

44=36+1%, -12=3p+3

17)

1+1

N | —

N | —

N | —

N | —

65/1/2



11. Givenintegral becomes

Nl—(x—l)z dx
_ ﬂwlzx _x2
2

12.  lim f(x) =f0)
x—>0

. 4x2sin?2x
111’1’1 —2
x—>0 4x

p=38

65/1/2

+%sin_1(x—l)+C

=P

SECTION C

2
A B C
X _ I X +

13. Let

A-Lp=tc=
2" 2

Thus integral becomes

1 dx
H i

X

Nl»—d

14. AB = i+(x—3)j+4k
AC =i-3k

AD = 3i+3j-2k

x-Dx2+) x-1 x>+41

1
2

xdx 1 dx
f 211 _fx2+1

og|x— 1|—}—llog|x +1|—|——tan 'x+cC

As A, B, C &D are coplanar

AB-(ACxAD) =0

1 x-3 4
ie. |1 0 -31=0
3 3 -2
which gives
x=06

65/1/2

(18)

N | —



15.

16.

65/1/2

Given differential equation can be written as

ycosz-l—x

dy 7 x © -
dx (1)

X COSX

X

Clearly it is homogenous

Let =V, —=vV+—

y dy dv
X dx dx

(1) becomes

dv
V+X— =v+secv
dx

dx
= cosvdv=—
X

integrating both sides we get

sinv=1log [x|+C
sin2 =log|x|+C
X

Putting x=cos 0

LHS becomes

-1

tan

\/l+cos6 —J1-cos6
\/l+cos6 ++/1-cos0

\/5c0s6/2—\/§sin6/2
\/5c0s6/2 +\/§sin6/2

|
—_

= tan

—_

= tan

1- tan6/2]
1+ tan0/2

E_Q]
4 2

tan_1 tan

ENg
|
o | @

cos ' x = RHS

ENg

N | —

(19)

N | —

N | —

N | —

1
2

65/1/2



65/1/2
17.  Taking x,y,z common from C,, C,, C; respectively, we get

a/x b/y—-1 «c¢c/z—1
xyz|a/x —1 bly c/z—1 =0
a’x—1 bly—1 c/z

C,—>C +C,+C

a/lx+bly+c/z—2 Dbly-1 c/z-1
a/x +bly+c/z—-2 bly c/z—1| =
a/x+bly+c/z—2 Dbly-1 c/z

I bly-1 c/z—1
1 b/y clz—1 =
1 bly-1 c/z

—+—+—-2
X 'y z

abc]

R, >R,-R,,R; > R;—R,

I bly-1 c/z—1

[3+E+3—2]0 1 0 |—¢
X Yy z
0 0 1
[3+E+3—2]-1=0:>3+3+3=2
X y z X y z
OR
We know that
A=A
10 12
A =
0 1 2 -1
R, >R, -R,
1 0A 2
2 1 0 -5
R
R, > =2

65/1/2 (20)

N | —

N | —



65/1/2

1 0 A [1 2]
25 15 0 1

R, >R, 2R,

s 2/5 1 0
A = 1
2/5  -1/5 0 1

o [1/5 2/5]

N | —

2/5  -1/5

N | —

Full marks for finding correct A~ using column transformations with Al =A

18. Differentiating y =cos (x +y) wrt x we get

dy _ —sin (x +y)
dx 14sin(x+y)

N | —

Slope of given line is _71

As tangent is parallel to line x +2y =0

—sin (x +y) -1

1+sin (X +y) 2

= sin(x+ty)=1
= Xx+y= nn+(_1)n§,nez (1) :
Putting (1) iny= cos (x +y)

wegety=0

= x=nn+(-1)"n/2,neZ

N | —

-3n
X=——¢€[-2m,0
5 [2, 0]

Required equation of tangent is

7 2

3
or 2y+x+7=0 1

(21) 65/1/2



19.

65/1/2
Given equation of lines can be written as
x—-1 y-2 z-3
=5 (1)
-3 2p/7 1

x-1  y-5 z-11

3pi1 T a1 +(2)

(1) & (2) are perpendicular

So -3

3P| 2Py qg) =
7]+7(1)+1(7) 0

which givesp =7

OR

Required equation of plane isx +y+z— 1 +A(2x + 3y +4z—5) =0 for some A.

ie. (1+20)x+(1+30)y+(1+4r)z=1+5

according to question
2[1+5x] _ 3[1+5x]
1431 14 4A

Solving we get L =—1
Thus the equation of required plane is
—Xx—-2y—-3z=-4

or x+2y+3z=4

20.
Y ?xis
30T Corner points Value ofZ
27 0(0, 0) 0
20+
x A(20,0) 160000
T B(12, 6) 168000 — max
5
§ C(0, 10) 120000

65/1/2

10

atx=12,y=6

22

Correct lines

Correct shading

Maximum Z = 168000

[a—

N | —

N | —



65/1/2

X+7

21. Given integra1=j dx 2
Bx+4)x+7)
=I ! dx
3x+4
=%log|3x+4|+C 2

d
22. & 3 sint + 6¢os>t sint

dt

=+3 sint cos2t 1 5
ﬂ =3cost — 6sin’t — cost

=3cost cos2t 1
dy 1

dx =cott E
d? 5. dt  —1cosec’t

—3 = —cosec” t—=— 1
dx dx 3 cos2t

23. E,;: Student selected from category A

E,: Student selected from category B

E;: Student selected from category C

S: Student could not get good marks

P(E1>=% P(E2>:% P<E3)=% I

P(S/E,) =0.002 P(S/E,) =0.02, P(S/E;) =0.2

P(E./S) = P(E3) P(S/E3)
3 P(E,)P(S/E;)+P(E,) P(S/E,)+ P(E;) P(S/E;)
g><0.2
- 6 1

1 3 2
—x.002+4+—x.02+-—x0.2
6 6 6

_ 200
231

Value: Hardwork and Regularity 1

(23) 65/1/2



24.

65/1/2

f(x) =sin X + cos x
f(x) =cosx—sinx

f(x)=0= cosx=sinx

T 51
X:_—

4° 4

Sign of f'(x)

+ve

So f(x) is strictly increasing in (O, %j U (

65/1/2

SECTION D

5

I , 211) and strictly decreasing in (g,

OR

r
h—-x

=tan o

r=(h—x)tana

Volume of cylinder

L€.

V = nr’x

V =n(h-x)’x tan’a.

v _ tan® (h h-3
- =mtan’ (h-x) (h-3%)
dv

— =0=>h=xorh=3x
dx

X =

h
3

24)

J

For Figure

N | —



65/1/2

av tan’a. (6x — 4h)
—5 =mntan“a (6x —
dx?
2
d—V <0 at x = E 1
dx? 3
: : h
V is maximum at x = 3
and maximum volume is V = % nh? tan? o 1
: e . 1
25. x coordinate of point of intersection is, X = = 1

2

/ Eé For Figure 1
= (—c ' Required area

1
~ 2 [,
= 2 —_——
2 L/; 27X dx+f; 1 X dx] 2

A 1 5 9 3/2 .
=21 2x2 4 2 2 4 Zsin 1 22 =+l
30 ), 2V4 8 1 2
2
2 9(7: . _llj V2 1 |
= —+4+—|——sin —| or —+=cos — —
6 4 3 3 2
26. n=8,P=l, q:l 1
2 2
3 5
. 17(1 7 1
HP(X=5)=8C.|=| |=| == 1=
(i) P( ) 5[2] [2] o >
(i) P(X > 6) = P(X = 6) + P(X = 7) + P(X = 8)
8 8 8
_8 1 8 1] 8 1]
=8¢ |=| +%C|=| + 8¢ = 2
6[2] 7135 815
_ 37 1
256 2

25) 65/1/2



27.

65/1/2

65/1/2
(iii) P(X < 6) = 1 — [P(X=7) + P(X = 8)]

9 4
256 256
OR
Let X denote number ofred cards drawn
X(xi1) P(X) P, PX;
0/,1\3
3 1 [1
C.l=| |= -
0 0[2] 2 8 0
s (1) (1) 3 3
1 Cil=||= — —
2)\2 8 8
251
3 117(1 3
c. =l = 2 hd
2 2[2] [2] 8 8
3
3 1 1 3
C,l= - 2
3 3[2] 8 8
mean = Xp.X; :2:_
8
Variance = Xp ixi2 — (mean)?
3. 2.3
4 4
For one-one

Letx;,x, € R - {— %} such that

f(Xl) = f(Xz)

4, 4x,
3X1+4 3X2 +4

= 12xx, +16x, = 12xx, +16x,
= Xl =X2
fis one-one

(26)

oo | \©

Correct table

4



28.

Clearly f: R — {—%} — Range fis onto

Letfix)=y

) 4x

M 3x4a Y
4y

= XT3y

So f!: Range f— R—{—%} is

4y
=
4 -3y

(a,b) *(c,d)=(a+c,b+d)
(c,d)*(a,b)=(c+a,d+Db)

(a,b) *(c,d)=(c,d) *(a,b)

* {s commutative

65/1/2

OR

((a,b) *(c,d)) *(e, ) =(atc,b+d)*(e,f)=(a+tc+e,b+d+1)

(a,b) *((c,d) *(e,))=(a,b) *(ct+e,d+f)=(a+tc+e,b+d+o)

As  ((a,b) * (c,d)) * (e, ) = (a, b) * ((c, d) * (e, 1))

* is associative

Let (e, €,) be identity
(a,b) *(e;,e,) =(a, b)
(at+e,b+e)=(ab)

¢, =0,e,=0

(0, 0) € R x R is the identity element.

Clearly order of X is 3 x 2

a b

LetXx=|c d
e f

27

65/1/2



65/1/2

a b 7 _{ _
d b23 27 48 69
So ¢ 45 6)
e f 11 10 9

a+4b=-7 c+4d=2 e+4f=11
2a+5b=—8 2c+5d=4 2e+5f=10

Solving we get

a=1, b=-2, ¢c=2, d=0, e=-5 f=4

1 -2
ThusX=| 2 0
-5 4

—1+3 2-1 5-5
29. Consider| -3 1 5
-1 2 5

Lines are coplanar.

Equation of plane is given by

x+3 y-1 z-5
-3 1 51=0
-1 2 5

Which gives

—Xx+2y—-3=0or x-2y+z=0

65/1/2 (28)



65/1/3
QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
T 1
Order of ABis 3 x 4 1
dy 1
—— =C0SsX =
dx 2
Slope oftangent at (0, 0) is 1
Equation oftangent is y =x %
Putting (1 +logx) or logx =t %
log |l +logx|+C %
SECTION B
Let Abe 10i +3j,Bbe 12i—5], Cbe Ai+11]
- oA 1
AB = 2i-8§j —
2
— » A 1
AC = (A—-10)i+8j >
As AB and AC are collinear
2z 8 1
A—-10 8 2
So A=8 1
° T 2
Let number of large vans =x
and number of small vans =y
. 1
Minimize cost z=400x + 200y 5

(29) 65/1/3



10.

65/1/3

65/1/3
Subject to constraints

200x + 80y = 1200 or 5x + 2y > 30

X<y

400x + 200y < 3000 or 2x +y < 15
x20,y=>0

R, — R, +R, implies
2 31 0 8 -3
3 72 -1 17 -7

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

ﬂ =-3 cm/min, ﬁ =2 cm/min
dt dt

dVZE

— r“—+42hr—
dt 3

dt dt

2 dh drl

dv 3, .
— =— 547 cm’/min
dt atr=9,h=6

= Volume is decreasing at the rate 547 cn’/min.

Differentiating both sides w.r.t. x, we get

dy
2 _— =
y i 4a

Eliminating 4a, we get
y= 2y
dx

d
or ZXY—y— y2 =0
dx

lim f(x) = f(n/4)

x—m/4

m \/Esm(x—n/4) _x
x—>n/4 4(X—TE/4)

(30)

1+1

N | —

N | —

N | —



65/1/3
1

d
I\/(x—z)z—z2

= X2 [ 2 uy olog|x -2+ 4x2 +4x [+ C

2

11.  Given integral= X

zdx

12. Integrating factoris e’ x =x?

Solution is y.x* = JX x2dx +C

SECTION C

13. dx =a(-sin 0 + 0 cos O +sin 0)
do
=a0cosO

dy =a(cos 0 —cos 0 + 0 sin 0)
do

=a0sin0O
d_y =tan O

X

2 3
ﬁ = seczex@:SCC 0
dx? dx a0

14. Differentiating y =cos (x +y) wrt x we get

dy _ —sin(x+y)
dx 14sin(x+y)

Slope of given line is _71
As tangent is parallel to line x +2y =0

3D

N | —

N | —

65/1/3



15.

16.

65/1/3

65/1/3
—sin (x +y) -1

I+sin(x+Yy) 2

= sin(x+y)=1
= x+y=nn+(—l)ng,nez (1)

Putting (1) iny=cos (x +y)
wegety=0

= x=nn+(-1)"n/2,neZ

X = % e[-2m, 0]

Required equation of tangent is

3n
or 2Y+X+7 =0

x2 3 A +BX+C
x-Dx>+1) x-1 x*+1

Let

aclpolell
2 2 2

Thus integral becomes

xdx 1 dx
2J x-1 _fx +1 _fxz—i—l

llog|x 1|—}—Zlog|x —{—1|—|—Etan 'x+cC

\S]

Given differential equation can be written as

d ycosz-l—x
Y _ X .
d_x = y (1)
X COS =
X

(32)

N | —

N | —



17.

18.

Clearly it is homogenous

Let =V, —=vV+—

y dy dv
X dx dx

(1) becomes

dv
V+X— =v+secv
dx

dx
= cosvdv=—
X

integrating both sides we get

sinv=log x| +C
sinz=log|x|+C
X
AB =i+ (x-3)j+4k
AC =1i-3k
AD = 3i+3j-2k

As A, B, C &D are coplanar

AB-(ACxAD) =0

1 x-3 4
ie. |1 0 -31=0
3 3 -2
which gives
x=06

Given equation of lines can be written as

x-1 y-2 z-3

3 2p/7 1

x-1  y-5 z-11

3p/7 -1 7

65/1/3

(1)

(2)

(33)
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(1) & (2) are perpendicular

So -3

3P| 2Py q7) =
7]+7(1)+1(7) 0

which givesp =7
OR
Required equation of plane isx +y+z— 1 +A(2x + 3y +4z—5) =0 for some A.

ie. (1+20)x+(1+30)y+(1+41)z=1+51

according to question
2[1+5x] _ 3[1+5x]
1431 14 4A

Solving we get L =—1

Thus the equation of required plane is
—Xx—2y—-3z=-4

or x+2y+3z=4

19. Taking x,y, z common from C,, C,, C; respectively, we get

a/x b/y—-1 «c¢c/z—1
xyz|a/x —1 bly c/z—1 =90
a’x—1 bly—1 c/z

C,—>C +C,+C

a/lx+bly+c/z—2 Dbly-1 c/z-1
a/x +bly+c/z—-2 bly c/z—1| =
a/x+bly+c/z—2 Dbly-1 c/z

I bly-1 c/z—1
a b ¢
—+—+—-2| b/y clz—1 =
X Yy z

1 bly-1 c/z

65/1/3 (34
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R, >R,~R,,R; >R; R,

I bly-1 c/z—1

a,bie ol 0 |-y .

X Yy z

0 0 1
1
a, b glicos b, -
X 'y z X y z 2
OR
We know that
A=A 1
1 0 1 2
A =

0 1 2 -1
R, >R, R,

1 0 1 2
2 1) o -5 !

R
Ry>—

1 0 A_[l 2] 1
2/5  -1/5 0 1 >
R, >R, -2R,

/5 2/5 1 0

A = 1

2/5  -1/5 0 1

L (vs o 2s 1
2/5  -1/5 2

Full marks for finding correct A~ using column transformations with Al =A

(35) 65/1/3



65/1/3

20.

Corner points
0(0,0)
A(40,0)

B(30, 20)

C(0, 50)
Maximum Z =4950

atx=30,y=20

21. Letx+3=A(2x-4)+B

1
which givesA=—, B=5

2
Given integral becomes
1 2x —4 dx
= — | /—dx+5|——
2J.\/5—4X+X2 '[\/5—4x+x2

= \5—4x +x? +5.[d—X
Jx —2) +17

= V5-4x+x> +5log|x—2+V5—4x+x2 |+C

22. LHS becomes

X . X X . X

COS— +sin— [+| cOS— —sin—
.| ( 2 2) ( 2 2)
X . X X . X
COS—+sin— [—| cOs— —sin—

2 2 2 2

o) 2cosx/2
2sinx/2

-1 X
cot cot—
2

CcO

X
2

65/1/3 (36)

Correct lines

Correct shading

Value of Z
0
4200

4950 maximum

4500

1
2
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23. E,;: Student selected from category A

E,: Student selected from category B
E;: Student selected from category C

S: Student could not get good marks

3 2

P(E) = P(E,)= 5 P(Es):g

N~

P(S/E,) =0.002 P(S/E,) =0.02, P(S/E;) =0.2

P(E;) P(S/E;)
P(E,) P(S/E,) + P(E,) P(S/E,) + P(E3) P(S/E;)

P(E,/S) =

g><0.2
6

1 3 2
—x.002+4+—x.02+-—x0.2
6 6 6

200

231
Value: Hardwork and Regularity
SECTION D
24, f(x)=sinx+cosx 0<x<L2n
f(x) =cosx—sinx

f(x)=0= cosx=sinx

T 5w
X=—,—
4 4
Sign of f'(x)
. tve | —ve | +ve |
0 T 5n 2n
4 4

So f(x) is strictly increasing in (O, %j v/ (%T , 211) and strictly decreasing in (g, %C]

(37)
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e— ] —>

L€.

65/1/3
OR

For Figure

r
h-x

=tan o

r=(h—x)tana

Volume of cylinder

V = nr’x

V = n(h—x)*x tan’a.
dv 5
—— =ntan” (h—x) (h—3x)

dx

dv
— =0=>h=xorh=3x
dx

h
X:_

3
av tan’a. (6x — 4h)
— =mtan“o (6x —
dx?
2
d—\2/<0 at x=E
dx 3

h

Vismaxjmumatx=§

) X 4
and maximum volume is V = — rth> tan? oc

n=8§,P= l
2

3 5
(i) P(X = 5) = 8C, [%] [l] _7

1
2’

(38)
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(i) P(X > 6) = P(X = 6) + P(X = 7) + P(X = 8)
n? 1 1)
= 8C6 [5] + 8C7 E] + 8C8 E]

37

256

(iii) P(X < 6) = 1 — [P(X=7) + P(X = 8)]

9 24
256 256
OR
Let X denote number ofred cards drawn
X(xi) P(X) p;
0,13
3 1)(1
C.l=| |= -
0 0[2] [2] 3
1,32
3 11 (1 3
Cl=11= =z
: 1[2] [2] 3
2,141
3 117(1 3
C, 1= [= =z
2 . [2] [2] 3
3
3 1 1
C,|= -
. : [2] 3

_ 2 3
mean = Xp.x; = ? = 5
Variance = Zp ixi2 — (mean)?
_3 2.3

4 4

26. For one-one

Letx;,x, € R - {— %} such that
f(Xl) = f(Xz)

39)

0| W

oo | ™

0| W

o | \©

N | —

Correct table 4
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4x, 4x,
:> =
3X1 +4 3X2 +4
= 12xx, +16x, = 12xx, +16x,
f— Xl =X2
fis one-one

Clearly f: R — {—%} — Range fis onto

Letfix)=y

) 4x

M 3x4a Y
4y

= XT3y

So f!: Range f— R—{—%} is

4y
=
4 -3y

OR
(a,b) *(c,d)=(a+c,b+d)
(c,d)*(a,b)=(c+a,d+Db)
(a,b) *(c,d)=(c,d) *(a,b)

* {s commutative

((a,b) *(c,d)) *(e, )=(a+c,b+d) *(e,f)=(a+c+e, b+ d+1)

(a,b) *((c,d) * (e, ))=(a,b) *(c te,d+f)=(a+c+e, b+ d+1)
As  ((a,b)*(c,d)) * (e, ) =(a,b) * ((c,d) * (e, D))

* is associative
Let (e, €,) be identity

(a.b) * (e} €)= (2, b)

(ate,bte)=(ab)

¢, =0,e,=0

(0, 0) € R x R is the identity element.

65/1/3 (40)



65/1/3

27. Clearly order ofAis 2 x 3 1
Lot A— a b ¢ {
© d e f
2 - -1 -8 -1
: 0 a b ¢ . i 0
S0 d e f} R -
-3 4 9 22 15
gives

2a—d=-1,2b—-e=-8,2c—f=-10

2
a=1,b=-2,c=-5
= d=3,e=4,f=0 1
Thus A — 1 2 -5 .
AT 4 o
28. Correct figure 1
y x-coordinate of point of intersection is, x =a 1
i (29, 0) Required area = 2“;(\/32 —(x—a g —\/gx/z)dX} 2
0 (a,0)
3 a
\ X—a 2 2 3.2 1X—a XE

=2 a“—(x—a)" +—sin_ —2Ja 1

2 2 a 3 0

29. Required equation of plane is given by

x+1 y-3 z-2

1 2 3 (=0 3
3 3 1
= +tD)ED-(y-3)(8)+(z-2)(-3)=0 2
= —7x+8y—-3z=25 1

or 7x-8y+3z+25=0

41) 65/1/3



