uRaa

Aol wan
faRrfimor aiféidt, 206y

T (Wfess 99H)

HEAHE TPl ST g TaUAd! TQeTT famaaT F&ll R T 90 F §IH TSTFHAAE T
frior T FouEE % AICEMT 083 GHT THUAHRRE AN g T FET Q0

TIEIHAETE T T fafor T

>

TATEHT T SAFET WAT | qeae=a AAfeAs a9 0%% 3G

AN g1 T Yegw I favaer TregeRaET qf qiETS AOE qiia IregdmHeT T E
g fawer fafyrdietr aifear (Specification Grid) ¥ HRMERSET FTHAT T (Model
Question) TIT IAT IFETHT TQAHSTH (Marking Scheme) TIR TRTH G | TqH
ferdares fAFTER g
® T 90 H [ATIARATE WA T Flex Faedr TR |
e IEI ITX RAUT FATIT R FAEHFIR WA 9% T T AW I A J{aqed ¥

ASHHTT WTHT 9O T T HA T qS&AT 33 32T FEA T |
o YIME® WM aAT 91, Y T U UM el ¢ AT T 4 frreieer ieaeer

I FH q90 Y TEAe Gl I AP TIAE® A T GHAT A qes1e Ay
S ARG TIE® AT (uior 9l g o9 @i qEdl TOER g9 @ GHmae

ThTaT |
fafiretwmvor arfast, 208y
qHT : 3 "UaT qUIEH : 900
ItoTig® ;3R
SN. Content Area Topics Knowledge & Skill Problem | Total Number Total Marks
Understanding Solving of Questions
Each of 2 Each Each of 4 Each of 4
marks of2 marks marks
marks
1. | ST | ®e (Function) 1 1 7 22
(Algebra) a'zgq%ﬂw (Polynomials) 1 1

ATHRA T it (Sequence & 1 1

Series)

- GIAEH AT (Linear

Programming) 1

= FAGHIHT T G

(Quadratic equation and graph)
2. | Hfaw Hfaa (Matrix) 1 1 1 3 8

(Matrix)

3. | dve® | g W= @I (Angle 1 1 6 18




ST between two lines)
(Coordinate | SgT J@Teh FHIFHTI 1 1
Geometry) | (Equation of a Pair of lines)
AR FHIFHWT (Equation of 1
circle)
Pttt | fasteRior (Compound angle), 2 1 8 24
(Trigono AYEHHIT (Multiple angle),
metry) (Sub-multiple
angle) Y Pramthd aeEa
AT (Transformation of
trigonometric formulae)
ERCICRNECIRIERIR] 1
geafwaEE (Conditional
trigonometric identities)
Preprotfirctir afiraseeT 1 1
(Trigonometric equations)
I8 T T (Height & 1
distance)
AFaX AFT (Vector) 1 1 3 8
(Vector)
AT | g AT 1 1 4 12
(Transfor | (Combination of
mation) transformations)
Afcaaqar FTARTET 1
YA (Transformation
using matrix)
TAEHNEA | fag=orefiear (Dispersion) 2 2 8
(Statistics)
STFT 8 9 8 33 100
quy faswrem arfasr
g fefaw g | ofd e | S | ofq T | SR /R
ag!cul ag*w ag*w qJHqq
Frar IR 8T T [ 9§ | R R 3 fie | u& fe
ATHT IO 38T I9T [0 | ¥ &5 9.3 e | IRY FAE
ST EE - q00 - 950 f¥e A 3 "var




THAT I 9A

framfier SX RaT TTITRaTe g9E RS WK SA¥ S EE AT oelt T g
Hifersr T facivrens SR o g ¥ aes far awar SawemE deame fegy g )

IR : 3 "l qUig® - 900

1. (a)

(b)

2. (a)

(b)

3. (a)

(b)

4(a)

Sfavies - R

qY qgER JOX [ : (Answer all the questions)
TE (@) (Group A) [16x 2 = 32]

e £= {(1,3), (0,0), (-1,-3)} T g = {(0,2), (-3,-1), (3,5)} WC gof A FraAATETHT
GE FAVCEEH THE TSR |

If f = {(1,3), (0,0), (-1,-3)} and g = {(0,2), (-3,-1), (3,5)}, show the function
gof in the arrow diagram and find it in ordered pair form.

UHETE ATEAH FI A8 | [EAETE JrT TR TA (x—1) TG

3x° +2x — 5 N UGS & ST AR T |

State factor theorem. Use factor theorem to determine whether (x—1) is a
factor of the polynomial 3x’ + 2x — 5.

24446+ 20 31T TEEE NI AHl JNHA HHeTerd |

Find the sum of the series 2+4+6 + ............. 20 terms.
2 1 _
P Afaaa afemn Reee | afk A= {3 4} VT A @ Pl dfgam A o

_ 2 1
Define inverse of a matrix. Find the inverse A ! to matrix A if A= L’ 4} .

[ o o[ o ] e

0 -2 4

maemas 1"y |5
Find the matrix if = .
y 0 -2y 4
afs fage® (3, 4) T (-2, a) MG S [WT FHHWT y + 2x +3 = 0 TS [T
AR g A9 a H qF 9T TSR |

If the line passing through (3, —4) and (-2, a) is parallel to the line given by
the equation y + 2x +3 = 0, find the value of x .

x*—3xy +2)* =09 K T W Fegrged THIHT T ARSI |




Find the separate equations to line given by the equation x* — 3xy + 2)* = 0.
(b) Fwfewg (3, 0) X ATATH 5 THF HTHN AP THIHT TAT AMSTE |
Find the equation of a circle having the center (3, 0) and radius 5 units.
5.(a) A& o+ P =45° 9T yHTT T : (If o + B = 45°, prove that :)
tano (tan B+ 1) +tan B = 1.
(b) I THE™ : (Prove that @)

siné +sin 4
2 A
=tan—

1+ cos;1 +cos4

6. (a) FTeHAC AT AMAHT TART T sinl5° F AW FMFeTerq |
Without using a calculator or a table find the value of sin15°.

(b) 3T sind - cos O = 0 WY O BT FABIN AT TAT ST |

If sin® - cos O = 0, find the acute value of 6.
7.(a) x @ WA PR QT NFEEE 3i—2 j T xi+3 ) ATTGHT T GG ?

For what value of x are the two vectors 37 — 2;’ and x;'+3}' perpendicular to
each other ?



(b) Tesusr faswr, AABC &1 aftaest AM g |
Tt TR ¢ AM =%(Z§+Z§)

In the given figure, AM is the median of AABC. Prove that :

M =%(E+E)
A
C
M
B

8.(a) AN ¥ y AG gA INEAA T 1y A IMAAGATE -90 © FI INGHAT TANG HA
&g P (-5, 8) # YI& MR Ij0l, T g1 Ffatatrad fawg 9T aSTe |

If 1y is the reflector about the Y-axis and 1, is the rotation through -90° about
the origin, find the image of point P(-5, 8) under the combined transformation
of rjory

(b) ﬁﬁw{é _ﬂ A O WA & 81 99T SR |

1 0
Find the transformation represented by the matrix {0 J .

g ‘@’ (Broup B) [17 x4 = 68]

9. qﬁ«’f(x)=2xx_3 T f(x) = £' W x BT A FEFeTEw |

X
2x-3

10. & ™ (Solve):
2% -3x%-3x+2=0

11.  USET AEHINT ATHAH a8l 98 —40 T T8t 98 0 WY ASgrEdt 98 #q g7 ?

The 3™ term and the 13" term of an Arithmetic sequence are —40 and 0
respectively, find 28" term of the sequence.

8

If f(x) = and f(x) = f' (x), find the value of x.



12.

13.

14.

15.

16.

17.

18.

19.

20.

P = 10x + 8y &I f¥foiaq Saeqmr sfraad A Maeqer :

Find the maximum value of P = 5x + 3y under the following constraints :
2x+y<20,2x+3y<24,x>0and y > 0.

Hfeaw fafaare g T (Solve by matrix method) :

3
—x+2y=1
> y
LA
3 3

T3l T faauiat afraw fagg® (2,3) T (-6, 5) &1 7 Tl [aaviel qHie<r
T ARSI |

If (2, 3) and (-6, 5) are the end points of one of the diagonal of a square, find
the equation of the other diagonal.

FHIHT 7 - xy -2y° = 0 & laffca T 9 [WeEdT a7 g7 T ITWEg
A A TP SST WEEH! FHIEHWT AT TSR |

Find the single equation of a pair of straight lines passing through the origin
and perpendicular to the line pairs represented by x° - xy -2y* = 0.

2x% + 2y* — 8x — 12y +1 = 0 TR WTH TAPT BraiaTgal A T AT
AT AMSTR |

Find the coordinates of the centre and the radius of the circle given by the
equation 2x*+ 2y’ —8x — 12y +1 = 0.

YT T ¢ (Prove that :)
1 V3

sinl0°  cos10°

s A+ B+ C= n° 9T FHINT TR

IfA+B+C= n°, prove that :

cos 2A +cos 2B + cos 2C =—(4 cosA.cosB.cosC + 1)

g e (Solve) :

sin A = /3 (1 - cosA) (0°< A< 360°)

20 fHET AT WaMaTe TPl &R@ T T T 2al adid HIE® HA 45° T
60° TTSAT A TR 918 T Wad T TREr=a! 4 IaT TSI |

From the top of a building of 20m high, the angles of depression of the top
and bottom of a pole are observed to be 45° and 60° respectively. Find the
height of the pole and the distance between the house and the pole.

9




21.

22.

23.

24.

25.

FHML TG [qHIee ATIEHT A grge, 1 Sge fafyare g
\

Prove by vector method that the diagonals of a parallelogram bisect each
other.

fifage® A (1,2), B(4, 1) T C (2, 5) VU@ PEes W@ee x=5Ty=-2
AT TR GEAT &1 I g7 rafavael MIegsd dey Agiea=H T & e |
T g TIH WFTFAUETE F (3¢ MU SHISH dieg, Svoig THE |

A triangle with vertices A( 1, 2), B(4, —1) T C(2, 5) is reflected successively
in the lines x = 5 and y = —2. Find by stating coordinates and graphically
represent the images under these transformations. State also the single
transformation given by the combinations of these transformations.

01 10 0 3 5 2
Wﬁ{0011}m€ 1@{0121}17 ™
T3l 2x2 Afeaq I AMSTR |

01 10
Find a 2x2 transformation matrix in which a unit squar{O o 1 1}is

. 0 3 5 2
transformed into a parallelogram 01 2 1l

e TTaTeEH AA@Ee wead AT TdT SR | a9l Es 9 ol
CRICHEEE

Find the mean deviation form median of the following data. Also find its
coefficient:

EINIEES 20 30 40 50 60 70
Marks obtained

femeft wrg@ 4 7 12 2 4 6
No. of students

o feguat ST ©Woa fear e e :

Calculate the standard deviation from the following data :

X 0-10 10-20 20-30 30-40 40-50
5 4 4 6 1

10



AR T s
A : 9. FrErf#r Gk Faerd gieeT 7497 g 1
R FYIHT dFTF FICATE IGF TET THIA F |
3 FAGRTHET TOHT F>THEIF TITAT AT S THT THIT G 1

1. (a)
f g
—g‘
gof
(1)
g0f= {(052)3 (_15_1)9 (195)} (1)
(b) Correct definition/statement of factor theorem. (1)
Testing factor, p (1) = 3(1)’ +2(1) -5
=0
. (x—1) is a factor. (1)
2. (a) The given series is arithmetic series of even natural numbers.
~ Sum (S;) =n(n+1) (1)
=20 (20+1)
=420 (1)
(b) (1) Correct definition of inverse of a matrix. (1)
(i1) |A|=2%x4-3x1=5
g 1] 4 -1
A =— 1
5 {—3 2} M

con (13 [
b

(i) or, x=-2 SLox=2
2(-2)-2y=4 . y=-4 (1)
(b) (i) Slope of the line through (3,4), (-2, a) is m;| = L:
Slope of the liney + 2x +3 =0 1is mp=-2 (1)

(i1)) Comparing slopes, m; = mp
11



a+4
-5
S.a=6
4.(a) (1) X —3xy+2y° =0
or, X —2Xy —Xy Jr2y2 =0
or, X(x —2y)-y(x—-2y)=0
(i) or, (x —y) (x = 2y) =0
s (x=y)=0and (x — 2y) = 0 are the required equations.
(b) (i) Centre = (b, k) = (3,0)
Radius=r=35
Equation of the circle is
(x-h) 2 + (y-k) 2 =r?
or, (x3)°+(y-0)°=5"
() X —6x+9+y =25
s XY 6x-16=0

5@ () tana +tan 8 1
l-tana tan S

(i1) tano, + tanf} + tana tan B =1

tano(1 + tan B) + tanf} =1

sin A(1+ 2cos A)

cos A+2cos* A
sin A(1+2cos A)

cos A(1+2cos A4
=tan A

(b) ()

6. (a) (1) Expressing sin15° = sin ( 45° —30°) and using the correct formula

(i)  Simplifying and sorting out the exact answer \/25\/_51

(b) (1) sin 0 = cos 0

tan0 =1

(i1) tan 0 = tan 45°
0 =45°

7. (a) (1) Using the formula x;y; + X5y, =0

(i1) Simplifying the correct answer

3x-6=0
SoX=2

(b)) AM = AB+ BM
_ 1B+L BC
2

12

(1

(1)
(1)

(1)
(1)

(1

(1)
(1

(1)
(1)
(1)
(1)
(1)

(1
(1



AM = AC+ CM

_ac-LBc
2

Qi) 24M =E+% BC+ ,Tc—% BC

AM = (AB +4C)
Rotatiuon
8. (a) () P(-5,8) —&225 P'(8,5)
Reﬂectign
(ii) P’ (8, 5) —2=“% 5 P"(-8, 5)
(b) (1) Taking object point (a, b) and expressing in matrix multiplication

o L)

(i1) Identifying (a, b) — (a, —b)
and determination of transformation as reflection in X — axis

. X
9. 1 f(x) =
i) =57
Letf(x)=y
X
Y 2x-3
Interchanging the place of x and y,
x=_72
2y-3
(i)
or, 2xy—-3x=y
or _ 3x
S T
3x
1 (x)=
®) 2x—1
(iii)  Now,
£ =" (x)
X 3x
or, =
2x-3 2x-1
or, 2x2 —X= 6x2 —9x
or, 4x°—8x=0

13

(1)

(1
(1

(1

(1

(1

(1

(1)



10.

11.

12.

(iv) or, 4x(x-2)=0
Either x=0o0r,x-2=0=x=2
: x=0,2

(i) Let f(x)=2x" — 3x* —3x +2
If x=-1, then
f(-1) =2(-1) = 3(-1)* -3(~1) +2

—_2_3+43+42=0

One factor of f (x) is (x + 1)

()  f(x) =2x +2x°— 5x% — 5x +2x +2
=23 (x + 1) = Sx(x + 1) R2(x + 1)
= (x + 1) (2x*— 5x +2)

(ii1) =x+1)x-2)2x-1)
iv) f(x)=0
x+1HE-2)2x-1)=0
x=-1, l , 2
2
(1) Writing two equations
—40=a+2d .....c....... (1)
O=a+12d.............. (i1)
(i1)) Solving equations (i) and (ii) and getting the values of a and d as
a=-48
d= 4

(iii) Finding 28™ term as
thg=a +27d
— 48427 x4
= 60
(i)  2x+y<20
y=20-2x
X 0 10
y 20

(i1) 2x +3y <24

_ 24 -2x

3
X 0 12
y 8

(i) x> 0andy=>0
Shaded and feasible region OABC

14

(1)

(1)

(1)
(1

(1)

(1)

2)

(1)

(1

(1



at point O (0,0),P=5x0+3x0=0
at point A (10, 0),P=5x10+3 x0=50 (1)
atpoint B(9,2),P=5x9+3x2=5I
atpoint C (0,8),P=5x0+3x8=24

The maximum value of P is 51 at B (9, 2) (1)
¥
/"\\
\\
\
\\
\\
\\
/ '\C( ,8) \\
\ \
D \
\
NEEN
(N
B (92)
N
Nt
00,0 (13,0) N
o | A
13. (1) Expressing the equations in matrix form,
3 4 |x| |2 )
I -1 |y 3
(i) AX=B
Worki tA™ Ly 4 (1)
orking ou = —
s 701 -3

15



(iii) Expressingin A 'AX=A"'B

x| 1|1 4|3 4
= (1
yv| 7|11 =31 -1
(iv) Working out the exact value of x and y,

X:27 y:_l (1)

14. (1) The diagonal of the square bisect each other.
Therefore, Slope of one diagonal,

2 1
m=—=—-— 1

1= 1 (1)
(i1) Slope of another diagonal, m; = 4. (1)
(ii1) Mid point of the given diagonal = (-2, 4) (1)

(iv) Equation of the required diagonal, y — 4 = 4(x + 2)
or, 4x —y +12=0 (1)

15.() x*—xy-2y*=0
or, (x-2y)(x+y)=0

Either x —2y=0o0orx+y=0 (1)
(i1) Equations of the lines perpendicular to the lines x — 2y = 0 and x + y = 0 are
2x +y+c;=0and x —y + ¢, = 0 respectively. (1)

(ii1) Since the lines pass through the point (0, 0).
So, 2x0+0+¢;=0and0—-0+c,=0
c;=0andc,=0 (1)
(iv) Hence, the required equation of the pairs of lines is
(2x+y)(x-y)=0
s 2% —xy-y*=0 (1)
16. (1) Expressing the equation to the form
(x —hy+ (y—k)*=r*

S (- (Y- 3 = (%j ?)

(i1)) Comparing with (x — h)* + (y-— k)’ =r’
Exact centre (2, 3)

. 5 .
and radius — units. 2
g @)

17. (i) LH.S.= ,1 — \/5 (1)
sinl0° cosl10°

16



18.

19.

cos10°— \/g sin10°
sin10° cos10°

2(1 cole"—ﬁsinlO")
2 2

(i) =

;(2sin10"00510°)

4(sin30°cos10°—co0s30°sin10°)
sin2(10°)
45in(30°—10°)
sin20°
4 sin20°
sin20°
4=R.H.S.

(i) =

(iv) =

(i) UsingA+B+C=r",
sin(A + B) = sin(nt — C) =sinC
cos(A + B) = cos(n — C) =— cosC

(i1)) cos2A + cos2B + cos2C

= 2¢0s(A + B) . cos(A-B) + 2cos’C — 1

= —2c0sC . cos(A-B) + 2cos’C — 1
(ii1)= — 2cosC[cos(A—B) — cosC] — 1

= —2cosC[cos(A— B) + cos(A +B)] -1
(iv)= —2cosC(2cosA . cosB) —1

= — (4cosA cosB cosC + 1)

(1) sinA + /3 cosA = /3
V3 V3

or lsinA+ — COSA = —
2 2 2

(i1) sin ( A +60°) = sin60°, sin120°, sin420°
(i) A +60°=60°, 120°, 420°
(iv)  A=0°60° 360°

17

(1)

(1)

(1)

(1)

(1

(1)
(1)
(1)

(1

(1)
(1)
(1)



20. (1) Exact figure and sorting of information,
ZFAD = 45° depression of D
ZFAC = 60° depression of C.
AB = 20m height of the building
CD = height of the pole

Construct DE// AF.
A E
A —>
as® 60
X
ol I T N 45D
20m
20— (H
60°
B C

18



(i1) Finding DE = x using AAED
(1i1)Using tan60° = 20 in right angled AABC,
X
20

x e —
3
(iv) using CD =20 —x

—g0_ 20

J3
20~/3 20
V3
203 -1) .

NG

21. In parallelogram ABCD, AC and BD are the diagonals.

Let, OA =a ,OB =b, OC=c and OD =d
a+c

P.V. of mid point of AC =

- —

and P.V. of mid point of BD= b+d

19

(1)

(1)

(1)

(1)

(1)



(1
(1

P.V. of mid point of BD

Mid points of the diagonals AC and BD coincide i.e. the

diagonals of a parallelogram bisect each other.

—_—

-1)

5).

DO + OC

—_—

3

—

b+d

2
P.V. of mid point of AC

-

—_—

AB = DC
40 + OB

a+c
2

A(1,2) = A9, 2)

B(4,-1) > B'(6

C(2,5) > C'®8

—_—
—_—

reflection in x =5 takes

or,
22. (1) Finding the exact coordinates of the images,

)
(1

~ o
o
7 _6,8,
SELE
8 = s
7_~A\_,Cg
I a)\_,m
QT @
= Ll
— O\ O 0 =
o = — = a0
oe<mO g
- <
Q =
0 =
o= o
O o
(2 <
=
. p—
N

1 1
I I
-Ll__L
1 1
1 1

—— " ———
1 1
|

P
1
1
- -
1
I
P
I
I
— -
I
I
—_t——
I
1
- -
I
1

1
JE D
1

I
1
P
I
1

1 1 1 1 1 1 1 1
SRR PR [ gy R S NN S AP S|

(1

(ii1) Identifying the single transformation as half turn about (5,-2)

(1

a b (O 1 1 0] |03 5 2
c d||0 0 11 01 21
(i1) Applying matrix multiplication,

23. (1) Writing the matrix equation,

20



0 a atb b| |0 3 5 2 {
0 ¢ c+d d 01 21 M
(ii1) Expressing in linear equation,
a=3
atb=5
b=2
c=1
ctd+2
d=1 (1)
. . 132
(iv) Expressing the matrix L 1} (1)
24,
Marks | No. of students c.f. | D| = | X — Md| f| D|
X) ®
20 4 4 20 80
30 7 11 10 70
40 12 23 0 0
50 2 25 10 20
60 4 29 20 80
70 6 35 30 180
2f=N=35 Y f|D|=430
Median = (N; L item (1)
= 18 ™ item
=40
Mean deviation = Zf|D|
N
_ 430
35
=12.28 )
Coefficient of mean deviation from median = M.D. from. median
Median
~12.28
40
=0.307 (1)
25.
Marks No of Mid value fxm d=m-X fd
obtained (X)| students (f) (m)

21




0-10 5 5 25 ~17 1445
10-20 4 15 60 sl s
20-30 4 25 100 3 06
30-40 6 35 210 13 1014
40-50 1 45 45 23 5=
N =20 2. fxm=440 > fd” =3220
Table (D
;X
N
_ 440
20
=22 @)
d2
Standard deviation (c) = ZJ\J;
_ [3220
20
=161
—~ 12,68 (1

22




