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Type of Question Mark per Total No. of Total
Question Questions Marks
VSA 1 04 4
SA 2 08 16
LA-I 4 11
LA-II 6 06
Total 26 w
CHAPTERWISE MARKS in Class-XIlI
Sr. TOPICS “\MA R\és
No VSA(IM) | SA(2M) | S A4M)YIL A (6M) | Total Marks
la Relation & Function 1 LN\ 1 8
1b Binary operation 1 N \\\) OR1 10
1c Inverse Trig. Func i\ 2
2.2 Matrices 1 1\ 2 7
: 13
b Determinant N 10R1 | 6
3.a. | Continuity, Differentiability, ? \\)1 OR1 10 | 10
DERIVATIVE ((\ 2
b. Applications Of Derivative @3 | \\w 10R1 10 | 10
[\ +1
C. Integrals NANPRM 1 10R1 | 12 | 12
Applications Of Integrals AN\ 1 6 6
e Differential Equations (R 10R1 6 6
4.2 Vectors AN ¢ 1 3 3
b | Three Dimensional Geometry [\ \Y] [\ 1+1 1 14 | 14
5. Linear Programming /\ - 1 6
6. Probabijity> |\ \\ 1 [1+1(VBQ) 10
TOTAL ) 04 08 11 6 100

u//ss Papers | CBSE Practice Papers | Important Questions | CBSE PSA | CBSE _OTBA | Proficiency

s\tl_a//CBSE Guide | CBSE Syllabus | Indian Tutors | Teacher' Jobs CBSE eBooks | Schools | Alumni |
CBSE Results | CBSE Datesheet | CBSE News



http://www.cbseguess.com/
http://www.cbseguess.com/papers/sample_papers/
http://www.cbseguess.com/papers/guess_papers/
http://www.cbseguess.com/papers/practice-papers/
http://www.cbseguess.com/papers/cbse_important_questions/
http://www.cbseguess.com/papers/problem_solving_assessment/
http://www.cbseguess.com/papers/open-text-based-assessment/
http://www.cbseguess.com/papers/proficiency_test/
http://www.cbseguess.com/papers/proficiency_test/
http://www.cbseguess.com/papers/question_papers/
http://www.cbseguess.com/cbse-guide/
http://www.cbseguess.com/syllabus/
http://www.cbseguess.com/tutors/
http://www.cbseguess.com/jobs/
http://www.cbseguess.com/ebooks/
http://www.cbseguess.com/schools/
http://www.cbseguess.com/alumni/
http://www.cbseguess.com/results/
http://www.cbseguess.com/datesheet/
http://www.cbseguess.com/news/

Cbseﬁwuess CBSEGuess.com

[Mp 01 Cbse Xii 01 Q&H 162112 ] MODEL TEST [FM—100/Time—3 hrs.]
[Pre CBSE-XII’17]

GENERAL INSTRUCTIONS:

0] All questions are compulsory.

(i) This question paper contains 29 questions.

(ili)  Question 1- 4 in Section A are very short-answer type questions carrying 1 mark gach.
(iv)  Question 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Question 13-23 in Section C are long-answer-I type questions carrying 4 marks m

(vi)  Question 24-29 in Section D are long-answer-11 type questions carrying ﬁ//m\arks e
\

SECTIONS — A (Questions 01 to 04 carry 1 marks each)
1. Let = be the binary operation on N defined by a b =H.C.F. ofa b. commutative? Justify.

2. If Aisa square matrix of order 3 and [3A| = k|A|, then find the value
3. Are the vectors 2i-3] +4k and -4i+ 6]j —8k collinear or not!
N s odd
4. The function f:N — N is defined by f(n): n2 N \ State whether the function is
=5 n iseven

one-one or not.

SECTIONS - B (Questions 05 to 12 carry 2 marks

5. Find the principal value of tan‘l(tang?ﬂj-

3 -5 ' . . .
6. If A= & and A—B-3.1,=0 (Qlis a null ix\of order 2), find the matrix B.
7. If y:tanl[i ,the ’%t dy 4 + 3

1 1
y = <X<—¢= ) = 3
1-12sz 23 23 dx  1+16x% 1+9x2
8. Using differentials, find the approxinat e oh\332.15 up to 3 places of decimal.
eX -1
9. Evaluate : J' dx
eX +1

10.  Obtain differential equ
11.  Aand B are two points whose post

12.  Given P(A):%, P(B) >
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SECTIONS - C (Questions 13 to 23 carry 4 marks each.)

3 4 -1
13. Express the matrix A=| -2 -2 1 | asthe sum of a symmetric matrix and a skew symmetric matrix.
-4 -5 2

2 2
14. I f(x) is differentiablefi X =salien findiljip, L "y

X—a X—a
k cos x it e &
OR,  Find the value of k so that the function f defined by ¢y)_J7—2x 2
3 ., ifx=2
2
15.  If 2x= yn +yn then show that X 1 (dyj
%2
16. Find the equation of the normal to = = y_ —1at the point (a seco , b tano).
a b?
OR, Separate the interval {0, Z}into two sub-intervals in which the fu x) =gin® x+cos® x is strictly
2

increasing or strictly decreasing.
17.  The sum of the surface area of a cube and a sphere is constant. Find\the
the diameter of the sphere, when the sum of their volumes is mjni

18. Evaluate : IMdX

of the edge of the cube to

sin(x+a)
19 Find the general solution of the differential equation ( +y=0
OR  Solve: y.cos%(x dy—ydx)+x.sin¥(x dy +y dx (1):%
20. Find the area of the triangle whose vertices are 1,-3)and C(4,-3,1)
21. Find the image of the point having posijon ve I j+3f< inthe plane r.(2i—j+ R)+3: 0.

22.  Aninsurance company insured 400 c
of an accident involving a cyclist, scoo
One of the insured persons meets with
Which mode of transport would you

23.  Two dice are thrown simultaneously. e

lists,.80 ooter drivers and 12000 car drivers. The probability
Iver andba car driver are 0.02, 0.06 and 0.30 respectively.

ci . What is the probability that he is a scooter driver ?

a student and why ?

es the number of sixes, find the expectation of X.

SECTIONS -

rry 6 marks each)
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24.

OR,

25.

OR,

26.

27.

OR,

28.

29.

Show that function f: R — {x € R: =1 <x < 1} defined by f(x):L, X € R is one-one and onto

1+]x|

a+b, ifa+b<6

a+b-6, ifa+b>6

Show that zero is the identity for this operation and each element a # 0 of the set is invertible with 6 — a
being the inverse of a.

function.
Define a binary operation *on the set {0, 1, 2, 3,4,5} as axp :{

(b+c & a’
Using properties of determinant, prove that, b? (c+ a)2 b |= 2abc(a+b+ c)3 .
? c? (a+ b)2

X+2 X+3 XxX+2a
If a, b, ¢, are in A.P., then using properties of determinant, find the value of | x +3 x X+2b |-

X+4 X +2C
Find the area of the region {(x, y): x? < y <|x |}
K
Prove that, f Bl XS X dx 2J29@7b) - Given as>lo; W>\0, a£b
0 a2.cos? X+ b2.sin® x a? —b?

Evaluatej(2x+5) dx as the limit of a sum.

Z_b
@% bm+cn=0and fmn + gnl + him =0 are

1
If straight lines having direction cosines
f
perpendicular , then show that — E
A toy company ma @ s\of dolls, A and B. Market tests and available resources have
f

indicated that the tionJevel should not exceed 1200 dolls per week and the demand for

dolls eBis that for dolls of type A. Further, the production level of dolls of type A
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HINTS with Step Markings

SECTIONS — A (Questions 01 to 04 carry 1 marks each)

1. HINTS:ax=b=H.C.F. ofaand b =H.C.F. of band a = b x a. Hence = is commutative 1]
2. HINTS: k= 3% = 27. [1]
3. HINTS: - —2(2?—3]+4R) :(—4?+6]—8I2). Hence the vectors are collinear. [1]

4. HINTS: f(1)=1L21=1, f(2):§=1 [By definition] ..f(1) =f(2)=1,((Sofisn e;one.  [1]

SECTIONS — B (Questions 05 to 12 carry 2 marks each.)
S. HINTS: Mn4[Mn%§j=mn4(mn(ﬁ+%)j [l
=tan-1(tan1J=£ [ ~Z ctantx< } N [1]
8 2 2
6. HINTS: -,-Az[ } and A~B=3l,=0 ..—-B=0+3l, Q
3 -5 ~ 3 5
"o O 0 1/ ]0 1 3] [0 1

0+3-3 0+0—-(-5 0 5 -5
. _polt W - s [
0+3-1 0 2 —2
7. HINTS : y=tan‘1( 4X+3Xj:tam‘14x+tan_1 [1]
1-4x.3x
dl_ 4 A 3 [1]

= = +
dx 1+(@4x)% 1+(3x)% 1+16x° 1

8. HINTS: Consider, y=x

Ay:(x+Ax)5—xg:( 5) % : -2 [%]
1

= (32.15)" =2+Ay
Now, dy is approximately\¢qual to/Ay and is given by,
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1
= dy:(ﬂJAx:i.(Ax) as y=x°
dx 4
5)(5 [1]
= %.(0.15) = % =0.00187
5.2
Hence, the approximate value of f32.15 is 2+0.00187 = 2.00187. [%]
X _ _aX 1
0. HINTS: | &= ax = [ 1+ jdx=fdx+2f € _dx [Z]
e +1 eX 41 1+e™ 2
=x+2log ‘1+ e *[+C [Cis constant of integration] [ dl+e ) =—7% [1]
1
=x+2[|og‘1+ex —x}+C:—x+2Iog eX+1‘+C [E]
10.  HINTS: The centre of the family of circles passing through (0, a) and (0, — a) mus the y-axis. Let

the coordinates of the centre be (k, 0).

The equation of the circles can be written as (x — K)® +y? = k%+a® = x2 (i) [%]
Differentiating both sides of (i) w.r.to x, 2x+2y%—2k =0 = [%]
X
By eliminating k from equations (i) & (ii), we get t required different
x2+y2—a2—2x2—2xyﬂ:0 :>2xyﬂ+x2—y2+a2= [1]
dx dx
2x(5+26 X —b)
11. HINTS: The position vector of the point C is \ [1]
[ 2&@@ b =5B [1]
p(B) =L = P(B)=1_P(Bi=1 L2 J 1
12. HINTS: P(B)_3 = P(B)=1-P(B) =1 373 [2]
L pA)P(B)=L Z_ 1 pAnB) [
,42 3 6

.. A & B are independent.
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SECTIONS - C (Questions 13 to 23 carry 4 marks each.)

3 4 -1 3 2 4
13. HINTS: A=|-2 2 1| =A'=|4 2 -5 [%]
-4 -5 2 -1 1 2
X -
3 4 20 e, 4 8 1 -5
1 n_ 1 '
P=§(A+A)=E 2 2 1|+/4 -2 5,|=|1 -2 -2|=P
-4 -5 2 -1 1 2 5 5
L 2 _
Hence P is a symmetric matrix. [1]
_ 37
3 4 -1][3 =2 -4 o 6 3] |9 3 3
Again Q:%(A—A'):% 2 2 1]-4 2 = =% 6 0 6|=|-3 0 3| 1
-4 -5 2 -1 1 2 -3 6 0] | 3 3 0
L 2 |
0 a3l 0 t® ¥
2 2 1
Q=3 0 -3|=—|-3 0 3[==Q HenceQ isa skew-sy [E]
3 3
B 3 O_ > -3 O_
i i % =
P+Q=[lL -2 2 |+ -SigowgeiE S o0l = [1]
5 3 -4 -5 2
3 —2 2_ 3 -3 0_
Hence the matrix A is expressed as sum of a symmetric mat kew symmetric matrix. ]
2 g 2 L2 wz 2
14. HINTS:  lim X f(a)—-a f(x)= lim x“f(a)—x f(x(/ X X a“f(x) =
X—a X—a X—a X—
| f(x)(xz—az)—xz[f(x)—f(a)] _ f(x)('{z\\i;;\w_ [H(x)- ()] .
= lim = lim \v) — lim [=]
Xx—a X—a Xx—a X@ Xx—a X—a 2
= lim [ f(x)(x+a)]- lim x. lim fx)-f(a —a,s0,x—a=0] [1]
X—a X—a X—a X—a
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= lim f(x). lim (x+a)— lim x?. lim MZZa.f(a)-az.f'(a) [2]

X—a X—a X—a X—a X—a

{ f(x) is differentiable at x=a, so, lim M: f'(a) }]

X—a X—a

sin(—xj
OR, HINTS: lim X®X (L jjm 2 J L, Z Z y 50 2]
T 7T—2X 2 r T 2
X—>= ==X
2
=5_1:5 =+ lim ﬂ:l Therefore, lim RO exists. [1]
2 2 0—0 7 7T —2X
X——
Since f(x) is continuous at x=Z%,so lim kcosx:f(z) :5:3 =>k=6 [1]
L r—2X 2 2
2
1 4
15.  HINTS: yniyn =2x ... (i)
1 4 1 4@ ara 1
—ynh—yn =\/[y” +y”J —4ynyn =\/4x2—4=2\/x2—1 -+« (i) [E]
1 n 1
:>y”=(x+\/x2—1) [adding (i) & (ii)] :>y:(x+ x2—1j [5]
n
n-i [x+\/x2—l)
ﬂ:n(x+\/x2—lj xi(x+\/x2—1) n g B x Zx [2]
dx dx X +4x% -1 Z x?—1
q X+ -1 g 2
:>—y=n y X :(xz—l)(—yj =n2y2 [1]
dx e = \/xz—l dx
2 2
16. HINTS: X _¥Y _1
a’? b?
Differentiating both sides w. r. to X, we get, Sy [=]
a’ b? dx
%2 2
Slope of the tangent to _z_y_z =1 at (asecO, b tano)

a b
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2
I(d—yj :b asech _ b iseco. [1]
dX Jqt (asecO, btan 0) a’?btan® a
. Slope of the normal to the curve at (a secO, btanf) _ _ 1 —_2 dine- [%]
dyj b
dx at (asec, btan0)
. X2 y2 : .
Hence equation of the normal to e — ] at the point (a sec6 , b tan6) is
a b
(y—btane)=—%.sin9(x—asece) :>ax.sin6+by:(a2+b2)tan6 [2]
OR, HINTS: f(x)=sin®x+cos®x = f'(x)=3sin® X.cos X + 3052 X.( —sinx) [1]
T T T
s f(0)=f(Z)=f"(Z)=0 1
= f'(x)= \/—S|n2x><sm(x 4) = B(0)3F'(— Lo (5 1]
In (0, _J, = f'(x)<0. S0 f(x) is strictly decreasing in (0, Z) [1]
4 4
In (Z Z), = f'(x)>0. So f(x) is strictly increasing in (” ”j [1]
4" 2 4’ 2
17, HINTS: Let length of the edge of the cube = x units, radius of the sphere = r units.

i . . 1
Given, 6x*+ 4nr’ =k (k isaconstant)  --=--=---- (i) [E]
Let the total volume the cube and the sphere = V cubic units

4 . 1
Then V=x*+—-zr® ----=-------- i =
#n (ii) 5]
] N . 1
Differentiating both sides w. r. t x, we get, d_V ;{rz dr _ +4m2_ﬂ_ [=]
z dx 2
. T n . 1
From (i), Differentiating both sides w. r.t x, we get, dr =—3—X : [=]
dx 27r 2
Therefore, OI—V=3x2 —6xr.
dx
: . dv o 1
For maximum or minimum value of V, e 0 = x=2r (asx=0), [E]
X
1
Also, &Y 6w or—ox I Zox—6r—6x X —12r—6r+ X4 _gr X4 g [Z]
dx? dx 2rr T Vi 2
2
ie., d \2/ =06r+ 9xAr >0. Hence for x =2r, volume V is minimum. 21 : [1]
X 7
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18. HINTS jsm(x a) J-sm{(x+a) Za}d _J-sm(x+a) COS2 —COS (X + t). sm20:}OI [1]

sin(x+a) sin(x+a) sin(x+a)
=COSZO{IdX—SIn 2ajcot (x+a) dX=COSZaIdX—Sin 2aIcot(x+a) d(x+a) [2]
= X.€0s 2¢ —sin 2a.log |sin (x +a)|+ Cc [Cisarbitrary constant of integration ] [1]

IS

19 HINTS: (2x-10y3)®4yo0 &0y o o dx 2. 45,2 [1]

dx y dy dy vy

2
. Integrating factor (LF)=e¢ ~ =e —¢ =y? [1]
J%dy
“ x.(1,F)e =10y%(1,F)dy = x.y°=[10y%.y? dy [1]
5

= x.y? :10y?+C [C is arbitrary constant of integration] = x.y2=2y°+C [1]

y.cosX(xdy—ydx)+x.sin¥(xdy+ydx):0
OR  HINTS:
:>dy(xycos + X smy) dx(y cos —Xysin ) 0

2
dy(y cosx+smy) (X] cosy Y

dx X x X
2
yj cosY ~YsinY
dy (x X K WX y i . . .
=== =f| = | [a homogenious differential equation] [1]
dx Y cosY +sinY A
X X X
2 B .
Let Y =x :>dy—v+xd—v :>v+xd—V:V cosv V_va [l]
X dx dx dx  v.cosv+sinv 2
yc@ vsinv— v2¢osv —vsinv
d V.COSV +SinV
:—V'COSV_+SInV dv:—d—X :1J cotv+ dv——j— [l]
2vsinv X 2 2
:%(Iog|sinv|+log|v|)+|og|x|:|og|C| [1]
= (Iog | x2vsinv|): log c? |xysm y |= c? =T_c? |- f@1)= I [1]
2 2| 2
2y 2 1
= X“y“sin® - =— [=]
X 2
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This is the particular solution of the given differential equation.

20. HINTS: The vertices of triangle ABC are givenas A (1, 1, 2), B (2, 3,5), and C (1, 5, 5).
The adjacent sides AB and BC of AABC are given as:

AB=(1-3)i+ (-1+1)j+ (-3—2)k =—2i -5k [%
and BC=(4-1)i +(-3+1)j +(1+3)k =3 —2j + & [%]
Area of AABC :%‘ﬁxﬁ‘ sg units [%]

i ok
Now, ‘ﬁxﬁ‘z 2 0 -5 :‘—10?—7j+4ﬂ=\/( . 7)%})2 [2]

3 2 4

AR 2, A2
.. Area of AABC :\/( 10) +2( Lt 4 sq units = L ni [%]
21.  HINTS: Let P be the point whose position vector is i+3 Let the image of the point P be Q

whose position vector is ai+ b]+cR . Let line segmeqt P ets the given plane at R.

Then position vector of R is a;rl I+ b;3 j+ - [%]
Vector equation of the st. line PR can be writen (f+3 j+2 IZ)+/1(2f— ]+ IZ)
So general point on the st. line P = 3—/1)j+(2+/1)lz [%]
If this point lies on the plane ?.(2| =
Then, (1+21)2 + (3—A)(-1) + 0 = 1= —% [1]
L, . 1
Hence vector of Ris T :—§| [E]
a+l. b+3: 3~ :
I+ ] ]+
2 2 3
arl_ 1 es8 4 5,13 1 "
2 3 2 3 3 3 3
Hence position vectdr of image (Q) is ai+bj+ck i.e., (—%h%j—%ﬁ] [%]
22. HINTS:=A~ Cyclist, B : scooter driver, C: car drivers, E : Driver meets with an accident
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23.

24.

CBSE Sample Papers | CBS ess Pal
oo

4000 4 8000 8 12000 12

Given, P(A)= =—, P(B)=——=—, P(C)=—"-=2 |
4000+8000+12000 24 24000 24 24000 24
P(E/A)=0.02, P(E/B)=0.06, P(E/C)=0.30 [1]
Using Bayes’ theorem, required probability that the scooter driver meets with accident
- P(B/E)= P(B)P(E/B)
P(A)P(E/A)+ P(B)P(E/B)+ P(C)P(E/C)
8
B 2208 . T 2]
ix0_02+§X0.06+gX0_30 0.08+0.48+3.60 416 26
24 24
| would suggest students to use cycle as mode of transport as it is economical nviroriment friendly

and keeps one physically fit.

HINTS: Here, X represents the number of sixes obtained when two dic thr simultaneously.

Therefore, X can take the value of 0, 1, or 2. [%]
| 3 25 1
P (X =0) = P (not getting six on any of the dice) = o [E]
P (X =1) =P (six on first die and no six on second die) + P (no\six on\first die and six on second die) =
15) 10 1
2| == |=—. [=]
6 6/ 36 2
y . 1 1
P (X =2) =P (six on both the dice) = - [E]
Therefore, the required probability distribution is lows.
X 0 1 2
2510 | 1
P(X) |36 | 36 | 36
1
[E]
1
1=
[ 2]

HINTS: Itis givertthat f: € R: —1 <x <1} is defined as f(X):L, xeR.

1+|x|

s | CBSE Practice Papers | Important Questions | CBSE PSA | CBSE OTBA | Proficiency

Test | 10 Years Question Ban

uide | CBSE Syllabus | Indian Tutors | Teacher' Jobs CBSE eBooks | Schools | Alumni |

CBSE Results | CBSE Datesheet | CBSE News

R


http://www.cbseguess.com/
http://www.cbseguess.com/papers/sample_papers/
http://www.cbseguess.com/papers/guess_papers/
http://www.cbseguess.com/papers/practice-papers/
http://www.cbseguess.com/papers/cbse_important_questions/
http://www.cbseguess.com/papers/problem_solving_assessment/
http://www.cbseguess.com/papers/open-text-based-assessment/
http://www.cbseguess.com/papers/proficiency_test/
http://www.cbseguess.com/papers/proficiency_test/
http://www.cbseguess.com/papers/question_papers/
http://www.cbseguess.com/cbse-guide/
http://www.cbseguess.com/syllabus/
http://www.cbseguess.com/tutors/
http://www.cbseguess.com/jobs/
http://www.cbseguess.com/ebooks/
http://www.cbseguess.com/schools/
http://www.cbseguess.com/alumni/
http://www.cbseguess.com/results/
http://www.cbseguess.com/datesheet/
http://www.cbseguess.com/news/

Cbseﬂuess CBSEGuess.com

Suppose f(x) = f(y), where x,y € R. = L
1+]x  1+|y]
It can be observed that if x >0 and y < 0, then we have: X _ Y =2Xy=X-Y [1]
1+x 1-y 2
Since x is positive and y is negative: Xx>y=x-y>0
But, 2xy is negative. Then, 2xy #X-Yy. [%]
Thus, the case of x being positive and y being negative can be ruled out.
Under a similar argument, x being negative and y being positive can also be ruled out [%]
. x and y have to be either both positive or both negative.
When x and y are both positive, we have:
f(x)=1(y) S SXEXYy=Yy+Xy =SX=Y [1]
1+x 1+vy 2
When x and y are both negative, we have:
X 1
F=f(y) === Sxoxy=y-w. =x-y 5]
1-x 1-y 2
~  fis one-one. [%]
Now, lety € R such that —1 <y < 1.
If X is negative, then there exists X = =10 e R such that [1]
1+y 2
y y
1+ 1+
f(x)=f(ly j= = [
+ y 1 y 1+—7
1+y 1+y
If X is positive, then there exists x = Y € R such that [1]
1+y 2
y y
1- 1- 1
f(x)=f(1y j: y _ i’/ oy ]
- 1+ Y| 1+
-y 1-y
1
fis onto. —
[2]

Hence, f is one-one and onto. ]
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OR,

25.

HINTS: Let X={0,1, 2, 3,4, 5}.

The operation * on X is defined as: g«p—J2+2 ifa+b<6
a+b-6, ifa+b>6
An element e € X is the identity element for the operation *, if axe=a=e*a VaeX. 1]
For aeX, we observed that :
a*0=a+0=a [aeX =a+0<6] & O+*a=0+a=a [aeX =0+a<6] [l
a*0=a=0*a VaeX
Thus, 0 is the identity element for the given operation *. [%]
An element a € X is invertible if there exists be X suchthata*b=0=Db * a. [1]
. a+b=0=b+a, ifa+b<6
ie., ) [1]
a+b-6=0=b+a-6, ifa+b>6
. 1
ie,a=-borb=6-a [E]
1
But, X={0, 1, 2, 3,4,5}and a, b € X. Then, a #—b. [E]
. | N 1
~b=6—-aistheinverse ofa"ae€ X. [E]

Hence, the inverse of an elementa €X,a#01is6 —ai.e,a '=6—a.

(b+c)? a’ a’ (b+c)® a*—(b+c)® a’(b+c)’ c
HINTS: | b? (c+a)® .b? b2 (c+a)?-b? 0 =G g
/
c2 C2 (a+b)2 CZ 0 +b)2 2 3 _)C3_Cl)
(b+c)* a-b-c a-b-c

2 A ) (Taking commo
= (a+b+c) b c+a-b 0 C,&C.) [1]
c? 0 a+h-c 27 =3
2bc -2c —2b
= (a+b+c)*|b*> c+a-b 0 [R; = RHX(R, [1]
c? 0 a+b-—"=
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bc 0 0 1
b? C,, »C,+=C
b
= 2(a+b+c)*b* c+a — 4 [1]
) C, »C,+=-C,
c C
¢ — a+b
b
= 2bc(a+b+c)*(ca+ef +a*+ab— p€) = 2abc(a+b+c)® =RHS [2]
OR, HINTS: Sincea,b,c,arein AP,soa+c=2b [1]
X+2 X+3 x+2a 2X+6 2x+8 2x+2(a+c)
X+3 X+4 x+2b|=| x+3 x+4 X +2b [Rl':RlJng} [2]
X+4 X+5 X+2C X+4 X+5 X+2C
2X+6 2x+8 2x+4b
=| x+3 x+4 x+2b [-a+e=2D] [
X+4 Xx+5 X+2c
2X+6-2(x+3) 2X+8-2(x+4) 2x+4b—-2(x+2b)
- X-+3 x+4 X+ 2b [R{:Rl—ZRZJ [
X+4 X+5 X+2C
0 0 0
=| x+3 x+4 x+2b|=0 [
X+4 X+5 x+2c
26. HINTS : Let R={(x, y):x2§y£|x|} :>R={(x, y):XZSy}m{(x, y):y<Ix|} [%
1
:>R={(x, y): X2 Sy}m{{(x, )1y <x, x20}u{(x, y):y<-x,x<0}} [E]
=>R=R;N(RUR3)  =R=(RyNRy)U(RyNR3)
R1 ={(x, y): x? < y}:The interior region of the parabola s y, whose opening [1]
IS towards positive direction of Y —axis 2
Ry ={(X, y):y<x, x>0}
v
. Ry is the region lying below the st. line y = : S
R3={(X,y):y<-x,x<0} : g ‘-.E: o y g
~. Rgis the region lying below the st. lin M.n )
X' < —5 ; 7 X
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[

MR, )= area of shaded region in 1st quadrant
Ry "R, f shaded region in Ist quad
(Ry"R3)= area of shaded region in 2nd quadrant [%]

Since the parabola x% = y &Yy =| x| are symmetrical about Y -axis, so areas of the shaded region are

equal numerically.
Hence the required area = (Ry"R;)U(RyNR3)
= 2 | area of one shaded region | (say area in 1* quadrant)

X2 x31 11 1
:2{?_?} :2{(E—§j—0}:§ S. units [2] ]
0

T
HINTS: LHS:% sin X.Cos X dx:% sin X.cos X dx [+ a>0, b>0a =b] [1]
0

=2

1
I(x—xz) dx
0

217.
0 a°.cos® x+b2.sin®x (az—bz).coszx+b2
2
T _ “d[coszx+ zb Zj
B 2—1 ! % (—23|nx.c052x) dx — 2—1 _ % a ;b [ra=b] [2]
Z(a X )O coszx+72b 3 2(a i )0 coszx+72 e
a‘— a‘ -
N | R Vo g™ b’ b2
=———— |log| cos®x + = log|{ 0+ ——— [—log| 1+ [2]
2(a?-p?) az—bzﬂ Z(azbz){ ( a?—b? a2 _b?
L 0
2
e s[5
- . log| &~=B° ||- {Zlog(gﬂ [ a>0, b>0,a#b] = []
Z(az—bz) a2 Z(az—bz) b 22 _ 2
aZ =b?
b 13
OR, HINTS: By definition, _[f(x) dx=(b-a) lim —Z f(a+rh), where,nh=b-a [1]
a n——>oonr:1
Here, a=1,b=2,f(x)=2x+5, nh=2-1=1
2 n
~[(@x+5) dx=1.1im h>"[2(L+rh)+5], nh=1 - n—owm, ~h—>0 [1]
1 h—0 r—1
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28.

29.

n n n

Now, h> [2@+rh)+5]=2h%>" (r)+h> 7 1]

r=1 r=1 r=1
:th.%+7nh:nh(nh+h)+7nh:1(1+h)+7:h+8 2]

2
.-.j(2x+5) dx= lim (h+8) = lim h+8=8 [1]
1 h—0 h—0
HINTS: Given al+bm+cn=0 = n:_aIJ;bm
Substituting n=-— al +bm in the equation fmn + gnl + him =0, e [%]
_ g Em _ o AR 0 o —fmIE bim? T agl2 —Ghiletym = 0
c c

2 2 | \? L 1

= agl“ +bfm* +(af +bg —ch)ml =0 :ag[—j +(af #ibgivgh)—+bf =0 --- (i) [15]
m m
I
This is a quadratic equation in .
Let the D.C’s  of two st. lines be 1+ M M and_ I\, [1]
|1 |2 L bf |1|2 _ mym i,
Now from (l), Hm—z—a :>T— g lgt "'(ll) [k?fO] [l]
a

Similarly, from the first two given equat inating m and proceeding above, we get,

|1|2 _m_ ..
L4 _ H =k ...(||)

f [
a ¢

—0 =490 k=0
Since the lines are perpendicular/sox12{ MM Nz =L ==+ = C[k=0] [1]

HINTS : Let x and y bg the numbe olls of type A and B respectively that are produced per week.

The given problem can\be formulated as follows: Maximize z=12x + 16y ... (1)
subject to the constrai
X+y<1200 ---(2)

«(3)  Xx—3y<600 --«(4) X,y=0 --+(5) [2]
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The values of z at these corner points are as follows.

Corner point | z=12x + 16y

A (600, 0) 7200

B (1050, 150) 15000

C (800, 400) 16000 |- Max [1]

The maximum value of z is 16000
at (800, 400).

Thus, 800 and 400 dolls of type A and type B sh
be produced respectively to get the maximum {t 9f Rs 16000. [1]

\

“The only way to learn MATHEMATICS is to-do MATHEMATICS. . — Paul Halmos.
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