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PartlIl -MATHEMATICS

(Science Group)

Std - X1I Time: 27 hrs.
Maximum Score: 80 Cool offtime: 15 mts.
Instructions e
e Read the question carefully before answering. $  20m00 9@ @)ssaB)an@I®) MM (WERLIABAIO
e Maximum time allowed is 2 hours 45 minuts @2103{63308 QI0VNH9) 5.

inclding cool off time. $ ‘908 Boal VOWO 9RO IOS Ga10B46EBUBHS @RMYQIS]
e  First 15 minutes is coll-off time, during which the D[S VDo 2 DaT09)E 45 2lMIQoeD.

candidate should neither write answers nor have $  @wassoom 15 2lmls ‘ 008 8900 VoMV, DD AV

discussion with others. VO 29)88010)20W] 2162] ©21Q)BHEVO DODOOAL)
e All questions are compulsory and only internal @926MO 210STE).

choices are allowed. $ @20V MEis0am, EaloBlEBUBRNLI00 OO0 P¥)
e Inthe case of question having internal choice only GOUTIZOIE),

the sub-questions of the same questions should $  cenolovss cansimEBBS DoMESIE))EMIT @Y

be answered. G2103§010)16)03 DatiE I03§68BUBHES B0 YOO af) $) YD,
e  Calculations, figures and graphs should be shown $ (@l @B (Ponn)eB DODOsOSLIOAVIGE

in the answer sheet itself. @O ) EOTRDIETD.
1. 1. @) "anaies ©&0s)mOmClen)aM (N0an)BS1@3

(i) Find the graph of the function f (X) = X+ 1
from the graphs given below. [1]
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(i) Match the following using the graph given

above. (2]
A - functions B - Graph
f (X) = cos X figure (1)
f(¥)=]x] figure (2)
f(X)=¢ figure (3)
f(x)=x+1 figure (4)
figure (5)

(iif)

One of the above graphs represents a func-
tion which is not differentiable at x=0. Iden-
tify that graph. Justify your answer. [2]

2. (1) Match the following
A B
d .
—(sin X) -cos X
dx
d 2
. eCOSX
dx &) 1+x°
d sin”' 2X ' x
dx 1+ -smn X. €
——sin"'(x) cos X
1
— [4]
i) Differentiate sin X with respect to Xusing first
principle. (2]
i) Ify=sin' X, prove that

(1-x)y,-xy,=0. (2]

(ii)

2SI a106IB1HN)AN  (N0aN)dHUd Dal

GWOUIla] Gal0)oalSl GalBB)d:. [2]
A - anoWaHmB a0 B - (®w2a0
f (X) = cos X afl@o (1)
f(X)=|x| aifl@o (2)
f(x)=¢ afl@o (3)
f(x)=x*+1 afl@o (4)
afll@o (5)

(iif)

2. (i)

2SO OBHOSJOMIBIEN)MN  aNoUIaHM)d>
8105 (aN)BHEIT 8o X = 0 @3 awlan
0meHleniled @EL. @R (N0al aBO? af)dm)
OBHON? [2]

G2l0)0alS! Gal@ae)d:.
A B

d .

~—(sin X) -cos X

dx

d 2

. eCOSX

dx( ) 1+ X
isin“ 2X i x
dx 1433 -sin X . €

d .

—sin™'(X) cos X

dx

1
— [4]

i)

anqy (BT I8 Qalcowla] sin X &m
X @Mal30086] WlaDOMEaUY] 0alQ)d.

(2]
y=sin"'! X @rwodd

(1-X)Y,-Xy, =0 o) oS 006)b.
(2]



i

An open box of maximum volume is to be
made from a square piece of tin sheet 24 cm
on a side by cutting equal squares from the
corners and turning of the sides?

Complete the following table

Height of the
box (X cm)

Width of
the box

Volume of
the box (v cm?)

1

[©) NNV, B N VS N S ]

24-2x1 | 1x(24-2x1)P=484

24-2x2 | 2x(24-2x2)=800

24 V.07 AUUIMBS TVDLIM)OIBTIV]ENBS
830} SlBau1gladen melssled Mlan qvaal
@B GIWVIT3 30) @OWo MOlajypoglw
GUDaHO QIUDEBBUS M)AHSIGRIBE RSB alO@D
AWl ARIOMBS B0} @OMM Balgl MG

4.

)

i)

i

)

i)

2]

Using the above table, express v as a func-
tion of Xand determine its domian. [2]

Find height (X cm) of the box when volume
(V) is maximum by using differentiation. [3]

Choose the correct answer.from the bracket.

(e”+c,e+c,exhe e>+c)

[1]
[3]

Evaluate: jex sin X dx

2

Evaluate _[ €"dX 45 the limit of sum.
0

[2]

ajlolesyam).
) 2)QIOS 083:0S)OM AL algld: aldlafl
BN .
0alglwes | ealglwes 0alSlwes
oo (X cm ool alyoaimo (V cm?)
1 24 -2k | 1 x(24-2x 1) =484
24-2x2 | 2x(24-2x2)*=800

S D kAW

[2]

1) &SI ©H0SODIGB}AM alSld: Dalewo

ii) Ie" sin X dX &3 afler ©:06m)d.

D] ©al5l)es alydaimo V o X 03 988
80) aDoWnHMB @YW ag)P}®)b>. (2]

9alslWes QIfai®o aloa0W] @R
GMIOUd mmﬂ@c@ DVWO0 af)( @OV Wlan
0MMVICWaHM DalCWIUIla] BOENBOIN)H:.

[3]
(6NI0H6GI@3 M) EIWOIW DOMOO HDO
BRLOISHBIG OISO

(e +c, e+ e*+c e>+0)

[1]
[3]

2
iii) jexdx oM allel Mees ellfld alewo
0

[2]

o] B06M)bs.



5. Direction: Answer any one 5 or 6.

Consider the following figure

W Y

v

1) Find the point of intersection (P) of the
paraboloa and the line. [2]

) Find the area of the shaded region. [3]

OR

6. 1 Ealuate J.V =X dx, where r is a fixed
0

positive number. Hence prove the areaofthe
circle of radius r is ntr?. [3]

i) Find the area of the circle: X* +y2=16, which
is exterior to paraboloa y* = 6X. [2]

7. Let (B, +,.) be a Boolean algebra. State the
following statements are true or false. Justify
your answer.

) X+y=y+X

[1]
i) X+ 1 =1, where 1 is the unit element in
B,+,.) [1]
i) (X+Yy)+(x.y)=1,where ¥ and y' are
complements of Xand yrespectively.  [3]

5. MIBe3woo: Ga10BY0 5, 6 MAIVIEE SaNIM) Mo
DOMOO af)P)O)bs.

21)QIOS OB0SYOMIBIBHNMM 2il(@0 AlBINEM1H)ds.
W Y

y=x

v

1) alocamiosw)o GoaIWo MonAles)an enilas)
aileag « 6s0-608WlemQaV” B:06m)d>?[2]

i) HauVIW) O21PT® 089N IV T
ANl ®1B6mo 06N . [3]

@a@%eeﬂ@ﬂ

6 1) I 80y mubloao® ealdavlglal auoaly
2 2
@RI J.vl' — X dX @0em)e? aslom
0

@RSIMNOM20B5] @Yo ' WEMIQOW B0}
alyom omlead aladm1demo T @]
@Ad9)0 ag)M OISV H6)B>. [3]
i) V> = 6X )M l0IGENIOBWIHS al)OO)
X* + y? =16 apan aiyomeo v omlead
Al ®1d6mo ag)® @RWIBlee)o? [2]

7. (B, +,.) 80) ensSload @rudenilien! @ryoms
21)AIOS ©H»0S)OM10lHn) Ml VEIECWO
OMEQD af)aM) alOW)M:? af)AN)OHIENE?

) X+ty=y+X [1]

i) X+1=1,(B, +,.) eel @emlg ageoaag’

1 @ryen. [1]
i) x, Y @ owowao X, Y Dauwes
c2omiglonad M @ro@d (X+Y)+(x .Y')
=1. [3]



8.

10.

I1.

Consider a random experiment - two dice are
thrown simultaneously.

1) Write the sample space of the experiment.
[1]

) Whatist he probability of ‘getting a sum 12’
from the above experiment. [1]

i) Write any two event which are mutually
exclussive and exhaustive from the above
experiment. [2]

GiventhatA+B= E Z} and
6 8
]
) Find2A [1]

i) Find A% - B2 Isitequal to (A + B) (A - B).
Given reason. 2]

Consider a square matrix of order 3 A= [a,],
where 8, =2, +].

[
i) Construct A and thus find A + AT. [2]

i) Express A as sum of a symmetric and.a skew-
symmetric matrices. [2]

Consider the point (-1, -24-3).
[1]

i) Find the diretion cosines of the line joining
(-1,-2,-3) and (3,4,5). [2]

iiiy If P is any point such that OP = /50 and

3 4
direction cosine of OP are E, E and

1) In which octant, the above point lies.

5
f , then find the co-ordinate of P.  [2]

8. M8 ‘OO’ &ud 8aMla] ag)dl@IAM) ag)am
‘00adwo af)dmaildlonnd” aIBlemlee)s:.

1) ‘oomdwo afdmMaildloandlond’ ‘avomiud
MCaly’ aB@)? [1]

i) oD ‘00dWo af)BMiaildlondlon’ @)
12 AE)M@IMBS “Glatoenienilelgl’ ag)@?
[1]

) &SI ©H0S)OMIB1EN)IMN €2108J0 al
cowla] ‘ay)ajell agds aVavl’ano
‘ag)@earuoqulane’ @R 06ME) I E:ud
P> [2]

2o N 6 8
9. A+B= g , A-B= 4 3 @YW

1) 2A.H9M) . [1]
i) A2=B? ag@? oo (A + B) (A - B) #9)

OYLIYDOEEMO? HODEMO ag)(D)? [2]

10.  a;=2 + | ar&omenailwo A= [a,] cgyam

808wad 3 @YW HA(SISTV allNEM1Ee)H:.
[1]
i) oaslems A mdala] A+ AT @oemye. [2]
i) A agyam eaSle:alom 80) avlalsls; oas]

HMIOB0 B0) MVHIVIA(SIHAT 62(S]
HIOBW0 MHWOV] af)9}@)b>. 2]

I1. (-1, -2, -3) agam nil) al@ln6em1ee)s:.
) 2)81@ aloeomo1e)am MnilM) ag®
359103 quAlell 6 a1gyaM). [1]
n) (-1, -2, -3), (3, 4, 5) apam1 enilB)ee B
oo {la))eNR20E:)IN GOAIWAS ‘AWO
BaUM OHHOHOAVMANY” 06N M. [2]

i) OP = /50 @GRecmsalwe)ss 60} milm)

aloem P. OP wos ‘w0 & aum

4 5

3
BOGaH YOV \/%, \/%, \/5—, agamial

@RWOES P ag)am enilm)ailead ¢»0-608wl
MYV B061N) . [2]




Direction: Answer 12 or 13.

12.  Consider the following spheres
S, =X+y + Z-2X-2y-62+7=0
S,=X+y + Z+2x-22-7=0

1) Find the centre and radius of circles S, and

S., 2]
i) Find the distance between the cetnres of S,
and S,
IfC andC, are : i
centres of S C, A C,
and S, and A'is

the point which S, cuts the line C, C,. Find
the co-ordinate of A. [2]

i) Find the equation of the smallest sphere which
contains spheres S, and S, [2]

13.  Consider the sphere
S:xX+y+ Z2-2x-4y+2z-3=0.
1) Find ccentre and radius of S. [1]

i) Find the pependicular distance from the cen-
tre of the sphere S to the plane
2X-2y+z+12=0.

Show that this plane touches the sphere S.
(2]
i) Find the point of contact of sphere S and the
plane. [3]

14.  Consider a =i+27 -3k
b=3i-J+2k,c=1li+]

i) Finda+b and a.b. [1]
i) Find the unit vector in the direction of & +b .
B B [1]
i) Showthat a+b and a-b are orthogonal.

(2]
iv) Find the value of A and p such that

T =\a+ub. 2]

M13e3000: 6210330 12, 13 snauiflad aanlm) ao(@o
DOMOO af)P)@)bs.
@ODY HBHIS)OMIBIBNMM GUNIBEBBUI ld]
D16 o>

S, =X+y + Z-2x-2y-6z+7=0
S,=X+y+ Z+2x-22-7=0

) S, S, a1 cO8EBBYOS GH(Bo, @RYOO
ag)MIQ! &06M)d>. [2]

i) S, S, a1 cNOBEEBR)OS GH(B36EBUE @il
ENBB @OBLI0 BH6M)dh?

S, S, apam?

GOS8 BJOS. | : i
GH(BeEBU3-maKl A C,
enss @r@elo &oem):? C, C, agamlal
o2 S, S, e 61OBEBBEBIOS GHHMB
sBgle A'apam enili) C, C, agan coalow®
S leiemulesnyan nila3)an@o@omd A agyam

enfla3)aiload ¢s:0-a08UIEMYMS &H06mM) .
(2]
iM)’S , S, a1 c1OBEBBOS DUBOSHOBBOM &S
M aBQaljo ©al0l® CVISOBIOG VA
QOBY0 )9O Hs. [2]

13. S:xX+y+ Z-2x-4y+2z-3=0.
af)aM GWIBo alG@lNEN1He)s:.

) S 00 edBao GRHOANS B06M)d:.

[1]

1) cnO8OMIOM Gd(MBaRo 2X-2Y +Z+12=0

af)M ‘6qlolm)o’ MeRlen8s elosnl @RG:LIo

af)(@? DD 6IBIM cNIBANBOVT MaIdUd]

£9)IMBOAIM OOSIWB9)b>. [2]

i) ©olIM cwoga@l M alduwlen)am

M0alB@uo6enilB) &06m) . [3]

4, a=i+2] -3k, b =3i-7 +2k,

T =1li+] aganl 0QISS0)0b alBlwem]
D).

[1]

i) a+b ops dlalenss oMY eassd

B061N) . [1]

i) @a+b, @a-b ma 8sdcEmINEMB agom)

oSV 89)b>. [2]

iv) € =Aa+ub epwImA, i mawes allel

BUB BH06M) .. [2]

) @a+b, a.b ma &om)e.

10



15. Leta=2i+3] -5k 15. a=2+3j -5k
b =6i-4] +2k and b:6|'4L+2E
- C =8i+2]+3K agaml oQiss0)e03
C=8i+2]+3k aIB DM B6) .
Consider the product(a.b ) x T, o500 (Z.D)*x T, a.(bx¢T),
a.(bxCT)and ax(bx<T) ax (b x T) ag elaldwss)@s)o aldl
] .
1) Out of the above three products, which is not PEDIENE
possible to find out. [1] ) 2)&FI08 060D EaldWESS)BSEITE &:66Me
OMOM HFIVWIODED ). [1]

i) Find the volume of the parallelopiped whose

co-terminal edgesare @, band C.  [2] i) &, b, T @uagaooeicenallgflall’on
80) 0)RIYIeN8s QIVEBBOWIG3 AIY0ATMo

]]l) Show that )L ®? [2]
ax(bxT)=(a.t)b-(a.b)T i) ax{bx c)=(a.c)b -(a.b) ¢

by using above vectors. [2] o). 2)BH S8 IO HAISHSO0)HBIOS
Ma0OQOMOD HMSIV]H6)H>. [2]

MI3@3000: Ga103%0 16, 17 @3 sanlm) mo(@o
D@0 f)$) @) .
16.  Ahorizontal beam of length 21 m carrying a 16

Direction: Answer any one of 16 or 17.

21 27198 mzmssm)e GlouImanao® 6o}

uniform load of wkg/m of length, is freely. sup- snilo wkg/m cenaw) ®oas)m®)o oGlom

ported at the both ends sazltlsfymg the'differ- BOOOTIC alan)e X W)emI§ @Raeeo)es

: : _dy 1
ential equation. E.I = o 2 wx= WX, y nilailonr aisal Y @) @O O
2
being the diflection at the distance X from one EJ = ‘;XE/ - WX - WIX agaD atlan
end. 0MBaHY @3 DEBIAHT) @OMIAVDR06N).
i) What is the order and‘dégree of the above ) 2581 1060 WlaNOMakyG3 DEH]
differential equation, [1] aHeR B038WA, AU ag)Ial B:06M)d:.
[1]
o dy
ii) Find - . 2] dy
X f)) e @O [2]
dy :
1ii) Ify=0,x=0andd—=Oatx=1.F1ndthe dy
X iy Ify=0 0l@dy=0 oo X=1 a8 — =0go
deflection at any point. [2] dx
@RYWOGS aBO®O0) nilm)allodio Wlals
B5aUMD H06M) . [2]

11



17.  Consider the differential equation.

dy
-1 dx +2(X+2)y=2(x+1)

degree and order of the differential

2]

i) Find the integrating factor of the above dif-
ferential equaiton. [1]

2]

. dy
1) Find i

equation.

i) Solve the differential equation.

18. [5]

Find I\/ tan X dXx .

d
17.  (&-1) d—i+2(x+2)y=2(x+l) ag) M

WlaNOMBaHUY @3 DEHIHMD alBNEM1H)d:.

1) d_i’ AW, BOBAWA ag)aVIQI B06M)bs.
(2]
) 2)&»8103 aloem®m WlaD0MBaUy©3 DCHI
aHOM MMENPIoU) aNdBSA B:06mM)ds. [1]

i) 2)&S1T IO WlaDOMaU @3 DG I

(2]

aHEOM D)LI140.dB>06TN) .

18. j\/ tan.X dX 6n2)ailsles)s. [5]

12



Questionwise Analysis

Q. |CO M.P Content Type Level| Score | Time in
No. Min

1.i) 4,5 Limit & Continuity (0] E 1 2
1i) 4,5,7 Limit & Continuity O A 2 4
) |14 2,4,7,10 Differentiation SA D 2 4
2.1) 14,16 2,5,7 Differentiation SA A 4 7
) |14 3,5,7 Differentiation SA A 2 4
m) |17 2,3,5,7,10 | Differentiation Essay D 2 4
3.1) |20 2,5 Application of differentiation 0] A 2 4
i) |20 2,5,7 Application of differentiation SA A 2 4
i) |20 2,5,7,10 | Application of differentiation Essay D 3 5
4.1) |24,25 2,5 Indefinite integral 0] E 1 2
i) |24,25 2,5,7 Indefinite integral Essay A 3 5
) |[24,25| 2,5,7,10 Definite integral Essay D 2 4
5.1) |31 2,5,7 Definite integral SA A 2 4
i) |31 2,5,7,10 Definite integral SA A 3 5
6*1) |31 2,5,7,10 Definite integral Essay A 3 5
i) |31 2,5,7,10 | Definite integral Essay D 2 4
7.1) |3 2,5 Boolean Algebra O E 1 2
i |3 2,5,7 Boolean'Algebra SA A 1 2
1ii) 2,5,7,10 BooleanAlgebra Essay D 3 5
8.1) |6 2,5 Probability o E 1 2
i) |6 2,5,7 Probability o A 1 2
i) |6 2,5,7 Probability SA A 2 4
9.1) |1 2,5 Matrices and determinants 0 E 1 2
) |1 2,57 Matrices and determinants Essay A 2 4
10.1) |1 2 Matrices and determinants o E 1 2
i) |1 2,5 Matrices and determinants SA A 2 4
m) |1 2,5,7 Matrices and determinants Essay A 4
11.1) |37 2,5 3D-1 o E 2
) |37 2,5 3D-1 SA A 4
i) |37 2,5,7 3D-1 SA A 4

13




Q. |CO M.P Content Type Level| Score | Time in
No. Min
12.1) |41 2,5 3D-1I (0] E 2 3
i) |41 2,5,7 3D-1I SA D 2
i) |41 2,5,7 3D-1I SA D
13*1) |41 2,5,6 3D-1I 0] E 2
i) |41 2,5,6,7 3D-1I SA A
i) |41 2,5,6,7,10| 3D-1I Essay D 5
14.1) |34 2,5 Vector 1 0] E 1 2
i) |33 2,5 Vector 1 P E 1 2
i) |36 2,5,6 Vector 11 SA A 2 4
iv) |35 2,5,6,7 Vector 1 SA A 2 4
15.1) |36 2,5,6 Vector II O E 1
i) |36 2,5,6,7 Vector 11 SA A
i) |36 2,5,6,7,10 [ Vector II Essay D
16.1) |32 2,5 Differential equaiton O E
) |32 2,5,6,7 Differential equaiton SA A
m) |32 2,5,6,7,10 | Differential equaiton Essay D
17*.1) |32 2,5 Differential equaiton SA E 2
) |32 2,5,6 Differential equaiton SA A
m) |32 2,5,6,7,10 | Differential equaiton Essay D 2
18. [ 25 2,5,6,7,10 | Indefinite integral Essay D 5 8

O - Objective, SA - Short Answer, A-Aver age, D - Difficult, E - Easy
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Sample Question Paper

Sd- XII MATHEMATICS Total Score: 80
(Science Group) Time: 2 4 hours
SCori ngKey Cool off Time: 15 mts.
Qn.No. Scoring indicators Score
SE 2
53 &
1. 1)| Figure5 1
i) f(X) = cos X - figure 2 1
f(xX)=|Xx]| - figure 4
f (X) = e - figure 1
f(xX)=x*+ 2 - figure 3 1
iii)| Figure 4. 1
In the figure, there is a shap edge at X = 0. So it is not differentiable at x =011 5
2. 1) & (sin X) — cos X. 1
d
& (%) — -sin X €°% 1
d (X))
dx " 14 ) 7 14 !
d 1
osin'() > T 5 !
dx S NIES'S
- . . F(x+h)y=f(x)
i) f'(x) = lim h
i SiD (x+h) —sin(x) |
h—0 h
~ fim 2'cos (X+ ) —sin (%) .
h—>0 2
= CcoS X.
1
111) y] = 1_ X2 1
V1=x> Y, =1
Differentiate again with respect to X.
(1-x)y,-xy, =0 1] 8

15




24-2x3
24 -2 x4
24-2x5
24-2x%x6

Domain 0 <x<12

3x18 =972

4x16>=1024
5% 14*=980
6 x 127 =864
V= x(24-2xp
dv
I - x@4-29+(24-202=0
= x=12,4
d’v
oF © X 2H-4Q4-204-2(24-2%)
2
= X=4, e <0.

Volume is maximum when X =4 cm.

e+c
1
21
I
2
jexdx
0

Jex sin

X dx

sin X . e- J.cosxeX adx

sin X . ex - (cosxé‘ —I—sin X€' d>()

€ (sin X - cos X)

2

.1
7 lim —
n—o n

— €*(sin X - cos.X)

{e‘] +en +e%+e2n_2}
n
e —1
e —1
1)
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X = X2
X¥-x=0
X(x-1)=0
x =01

When x=0,y=0
When x=0,y=1
Points of intersection (0, 0) and (1, 1)

e <] 2]

1+1

r 2 r
_f(rz—xz)dx _ Ex/rz—x2 +%sin_1§}

0

Area = 4 J.de
0

Il
N
o!—'—t
-~
(3]
|
><N

N
[l

a

-
o

Area =

= 16n-2fydx—2fydx
0. 2

2 4
~ t6r -2, JN6 X dx=2[V16-xdx
0 2

Area of tzhe circle -4Interior area of the parabol

4

y? = 6X

\

ﬂf’ ’

2 3 2 1 ) 4
B 16n-2\/g {EXA:| -2 [§m+?6sm_]§}
0 2

2

16 n 8n
= 16n-$-16.5+4 3+?

-4 32n

"Bt

4
= 3 Bn-43)

1+1*

*Picture
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7. 1)| True, operation + is commutative in Boolean Algebra.

ii)| True 1 =x+X

X+ (X . 1)

x+ X).(x+1)
1.(x+1)

(x+1).1=x+1

i) | True

XY+ (X.Y) =+ +(X.Y)
= y+x+(X.y)]
= y+[x+ X) . (X+Y)]
= y+[l.(x+Yy)]
=y+H[x+y). 1]

=y+x+Yy)
=(y+0+Y
= x+y+Y
=x+(y+Y)
8. i) S = { (1, 1), (1,2) oo d, 6)
(2, 1), (2,2) oot (2,6)
(3, 1), (2,2) oo e (3,6)
[0 ) Y (4,6)
(5, 1) et (5,6)
(6, 1) S (6,6)}

1
i a6
ii))| A = Getting of anumber whose sum is less than 6.

B = Getting a number whose sum is greater than or equal to 6.

(Hint: Two events whose union is sample space and their intersection is null set)

' 8 13
9. 1) 2A = 11 11

*Picture
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"
A=

ol 4]
BTy o«

ii) w1y 1
(207 2477 7 =9
AZ B = 4 ) {4 z}
ERE M
200 265
4 2
= 206 248
L 4 4 |
32 31
(A+B)(A-B) = _74 80
A’B*> 2 (A+B)(A-B) 1
This is because AB = BA.
10. i) a, =5 1
3 57
i) A = 5 7
_7 8 9_
" 51 [3 5 7
A+AT = 7 + 4608 1
| 8 9_ 5 7.9
6 9 12
_ 9 12 15 1
_12 15 ~18
3 % 6 0.y -1
iy |72 6 Ve 0% 141
6 % 9 1 % 0
11 i) 7% octant 1
ii)| Direction ratio 2, 6, 8 1
1 3 4
1

Direction csines are \/% s \/% R \/%

19




Let P (X, Y, 2) be the point
Direction ratios of OP =X, y, z

X y z

Direction cosines of OP are \/Xz N yz LA \/Xz 4 yz LA \/Xz N yz 47

Since x> +y* + 7> = /50

Therefore the point is (3, 4, 5)

S,: centre (1,1, 3);  Radius =2
S,: centre (-1, 0, 1);  Radius =3

C1C2: v4+1+4 =3

Centre of the smallest sphere which contiains the S, and S, is A. (From fig.)

A divides C, C, in the ratio 2 : 1

. -1 15
Co-ordinate of A= 3°3°3
Radius 4 units.

Equation of the sphere is

) ) 3

20




13* 1)| Centre (1, 2, -1), Radius 3 1
) ' ' 2x1-2%x2-1+12
ii)| Perpendicular distance = m =3 1
Since radius and perpendicular distance are equal, the plane touches the sphere. 1
iii)| Equation to the line from the centre (1, 2, -1) perpendicular to plane is 1
x-1 y-2 z+l -
2 =2 1
Any point on the line is 2k + 1, -2k+2, k- 1) 1
Point of contact is (-1, 4, -2) 1
14. i) atph =4i+j-k 1
a.p =-5
) _ 4i+]-k 1
_— AL
ii) ath 32
iii) a-b =-2j+3] -5k 1
(@a+tb).(@a-b) =-8+3+5
=0
a tp and 3 - p are orthogonal. 1
)| A=2,u=3.
15. ) (a.b)xcT 1
2 3 =5
i) 3.(pxc)= 6 4 =258 cub units. 1+1
8 2.3
i j k
i)) p xT = X =167 -27 -44k 1+1
23
i ]k
ax(xo)=| > > 7 1227 -27 -44k 1
-16 -2 44
(@ . C)b-(a.-b)c=1227-2] -4k . 1

Thus the results follows.

21




16 1) order 2, degree 1 1
2
ii) d 2’ _ L (lwxz—wlx)
dx EI \2
& wxX WX 141
dx 2EI 3 EI 2
d
1ii) d_i =0, when x=
wl®
Then c= —— 1
3EI
(1w )
=— | ;WX — +— 4+
Y~ EI (24 6 ) 3m1 °©
y=0wherex=0 = ¢, =0 1|5
Therefore deflection at any point is
— l X4 41 3 813
Y= qpr AR
dy -2(x+2) 2(x+1)
) — = +
7 -1 7 x-1 !
degree 1, order 1. 1
. —2(X+2)
i) Ide = '[——1 ox 1
= xS ) el Ty
J'epdx X+1
EXCE
X+1
[ F~= (x—1) 1
iii) | Solution is
X+1 jz(x+1) X+1
Yo x—1y ¢TI e Tk L3

22




18

I = I\/tanx dx

put tan X = t, sec? X dx = 2t dt

g o A

T et

L jzt2 dt _J-t2+ldt +J-t2—1
1+t th+1 t*+1

t? +1

(1+1)

L= fmdtzj(tﬂ)%(ﬁ)z

tan X —1

1 e A
= E tan’! (./2 tan X

1—

i)dt

t2

t* -1 (
R Fere i oy e

,[ du 1
= uz—(\/z)z whereu=t+t

L ju=V2
"oz ur iz

1 22t +1
= o e o+

I\/tanx dx= I +1

+C2

-l-C2

dt=1]+12
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APPENDIX

Curriculum Objectives

Unit - 1- Matrices and Determinants

1.

Understand the concept of matrices, familiarise different types of matrices, matrix operations and the
algebra of matrices by discussion, assignment, project etc.

Develop the concept of determinant of a square matrix and its properties, inverse of a square matrix,
consistency of linear equations and their solutions by discussion, assignment, seminar etc.

Unit - 2 - Boolean Algebra

3.

Develop the concepts of Boolean algebra as an algebraic structure, understand the principle of duality
and prove the related basic theorems through discussion, seminar, project etc.

Develop the concepts of Boolean function, basic gates, combinatorial ¢ircuits and their applications in
switching circuits through discussion, lab work, project, assignment etc.

Develop the concepts of conditional statements, biconditional statements, arguments and validity of
arguments through discussion, assignment etc.

Unit - 3 - Probabiltiy

6.

7.

Understand the concepts of random experiment, sample space, events, types of events, equally-likely
outcomes, mutually exclusive events, exhaustiye.events, algebra of events, probability of an event,
addition rule, conditional probability, independent events, independent experiments and multiplication
rule through discussion, lab work, seminar; assignment etc.

Develop the concept of random variablesandprobability distribution through discussion, seminar etc.

Unit - 4 - Functions, Limit and Continuity

8.

10.

I1.

12.

Develop the concepts of real functions;domain and range, composite functions, inverse of a function,
familiarize the functions - modulusfunction, greatest integer function, signum function, trigonometric
function, inverse trigonometriefunction and draw the graphs of above functions by discussion, assign-
ment, seminar etc.

Develop the concept of litnitof a function, left hand limit, right hand limit, familiarize the related nota-
tions and the fundamental theorems on limits by drawing graphs, assignment, discussion etc.

n n

X —a
Derive the standard results i) xL—>ta 2 = na™, n is a positive integer.
“—1 log (1+X
11) intoT = | and familiarize the results (1) Lto =1 and (i1) intO %) =1

by seminar, assignment etc.

Develop the concepts of limit at infinity, infinite limits and familiarise theorems on limits by drawing
graphs, assignment, discussion etc.

Develop the concept of continuity of a function (i)at a point, (ii) over an open/closed interval, famil-
iarize the concept of continuity of sum, difference, product and quotient of continuous functions by
drawing graphs, assignments, discussion etc.
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13.

Develop the concept of continuity of special functions - trigonometric functions, logarithmic functions,
exponential functions, inverse trigonometric functions and polynomial functions by drawing graphs,
discussion, assignment etc.

Unit -5- Differntiation

14.

15.

16.

17.

Develop the concept of derivative of a function, understand its physical and geometrical significance,
derive the derivatives of algebraic, trigonometric, exponential and logarithmic functions using first
principle through discussion, assignment, seminar etc.

Develop the ideas of derivative of sum, difference, product, quotient of functions and chain rule through
discussion.

Familiarize the methods of logarithmic differentiation, derivative of a function expressed in parametric
forms, implicit functions and differentiation by substitution through discussion, seminar etc.

Develop the concept of second order derivative by discussion, assignment etc.

Unit - 6- Application of Derivatives

18.

19.
20.

21.

22.
23.

Develop the concepts of rate of change of quantities, applying indifferent situations by discussion,
assignment etc.

Deriving the equations of tangents and normals using derivatives by discussion, lab work etc.

Application of the derivatives in increasing and decreasing functions, maxima and minima, greatest and
least values of functions by discussion, drawing graphs, assignments etc.

Familiarize and apply the ideas of Rolle’s theotemand Mean Value theorem, by model preparations,
seminars etc.

Applies differentiation to find approximate values of certain quantities by discussion, assignment etc.

Applies differentiation to sketch simple.curves by lab work, assignment etc.

Unit - 7 - Indefinite Integrals

24.

25.

26.

27.

Develop the concept of indefinite integrals as antiderviatives and comprehence the properties of in-
definite integrals through discussion, seminar etc.

Develop the idea of integration of functions involving algebraic, trigonometric, exponential and loga-
rithmic functions using suitable substitutions and trigonometric identities through discussion, seminar,
etc.

dx J-a dx

] ] I J' dx J- dx
Derive the integrals of the form rat e ta V2 and apply them

1 1 PX+ q pX+q
al +bx+c’ Jaxd +bx+c’ @l +bx+c’ Jaxd +bx+c’

in integrating function such as

1 1
a+bsin x> a+bcos x

through discussion, assignment etc.

Familiarize the methods of partial fractions and their use in integration of rational expressions through
discussion, seminar etc.
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28.

Familiarize the method of integration by parts and apply it in the evaluation of integrals of the type

j\/x“_ra2 dx, J'\/aQ—x2 dx, I\/ax2+bx+c dx, I(px+q) Jax® +bx+ ¢ dx through discus-

sion, assignment etc.

Unit -8 - Definite I ntegral

29.

30.

31.

Develop the concept of definite integral as the limit of a sum and familiarise the fundamental theorems
ofintegral calculus through discussion, project etc.

Familiarise the methods of evaluating definite integral by the method of subtitution and using properties
of definite integrals through discussion, seminar etc.

Develop the method to find the area bounded by a curve and the co-ordinate axes, by a curve, a
straight line and between two curves by discussion, seminar, project ete.

Unit - 9- Differential Equations

32.

Familiarize the concept of differential equations, its order, degree, thegeneral and particular solutions
and formation of a differential equation whose general solutionis given and finding the solutions of
different types of differential equations by discussion, assignment, seminar etc.

Unit - 10- Vectors- | (Part - B)

33.

34.

35.

Develop the concept of vectors and differentiate different types of vectors such as equal vectors, unit
vectors, zero vector, localised vector, collinear vectors, coplanar vectors, negative of a vector by
group work, assignment etc.

Develop the idea of addition of vectors, multiplication of vectors by a scalar and its algebra through
assignment, discussion etc.

Familiarize the concept of position vectorand finding the position vector of a point dividing the line
segment in the given ratio by discussion, assignment etc.

Unit -11 - Vectors- | |

36.

Develop and familiarize the coneept of product of two vectors, dot product, cross product, area of
triangle and parallelogram, solving problem in geometry and trigonometry using
vector, scalar and vector tripple product of three vectors by lab work, seminar, discussion, assign-
ment, model preparationretc.

Unit - 12 - Three Dimensional Geometry - |

37.

Develop the concept of co-ordinate planes in three dimensional space, co-ordinate of a pointin a
space, derive the formula of distance between two points and section formulae and also develop the
concept of direction cosines and direction ratios of a line joining two points, projection of the join of
two points on a given line, angle between two lines whose direction ratios are given through discus-
sion, seminar, assignment, model preparation etc.

Unit - I3 - Three Dimensional Geometry - |1

38.

Familiarize the concepts of cartesian and vector equation of a line through (i) a point and parallel to a
given vector (ii) two points and collinearity of three points by discussion, assignment, seminar etc.
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39.

40.

41.

Develop the idea of coplanar, skew lines, derive the method to find the shortest distance between two
lines and find the condition for intersection of two lines through discussion, assignment etc.

Comprehence the vector and Cartesian equation of a plane and derives the formulae for the angle
between (1) two lines (i1) two planes (iii) a line and a plane, the condition of coplanarity of two lines in
vector and cartesian form, perpendicular distance of a point from a plane by both vectors and cartesian
methods using discussion, seminar, assignment etc.

Derive the vector and Cartesian equation of a sphere using its centre and radius, diameter form of
equation of the sphere using discussion, assignment, seminar etc.
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Mental Process

Retrieves/ Recalls/ Retells information

Readily makes connection to new information based on past experience and formulate initial
Ideas.

Detectssimilaritiesand differences

Classifies/ Categorises/ Organisesinformation appropriately

Trandates/ Transfers knowledge or understanding and apply them'in new situations
Establishes cause and effect relationship

Makes connection/ relates prior knowledge to new information. Apply reasoning and draw
inferences

Communi cates knowledge/ understands different media
Imagines/ Fantasises/ designs/ predicts based on-received information

Judges/ appraises/ evaluates the merits.or demerits of idea, develops own solution to
problems.

28



