theclimb.in
[ Sample Question Paper -01 (2018-19) ]
Mathematics
Class- XlI
Time:- 3hrs. M.M.100
General Instructions: No. Of printed pages: 03

1. All the questions are compulsory.

2. The question paper consists of 29 questions divided into 4 sections A, B, C and D.

3. Section A comprises of 4 questions of 1 mark each. Section B comprises of 8 questions of 2 marks

each. Section (' comprises of 11 questions of 4 marks each. Section D comprises of 6 questions of
6 marks each.

4. There is no overall choice. However, an internal choice has been provided in one questions of 1
mark each, three questions of 2 marks each, three questions of 4 marks each and three questions
of 6 marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

Section-A

1. Given a square matrix A of order 3x3, such that| A|= 10, find the value of| adj A|.
2.  Differentiate x™ with respect to x.

v 2
3.  What is the degree of the differential equation: (j—y] - g—z — 6y =log x.
X X
4.  What are the direction cosines of a line, which makes equal angles with the coordinate axes?
OR
If a line makes angles 90°, 60° and 6 with x, y and z-axes respectively. If 6 is acute find 6.
Section-B

5. Let A=QxQ, where Q is the set of all rational numbers and * be a binary operation on A
defined by (a, b) * (¢, d) = (ac, b+ad) for (a, b), (¢, d) € A.. Find the identity element of * in A.

]l @ 1 0 .
6. Ifd= ! 7Jand1= o 1 find & such that A° =84 + k.

sin X

7. Evaluate _[
(1 —cosx)(2—cosx)
8. Evaluate Iw dx.
(1-x)

OR

Evaluate 17‘/; dx.
3 3
va’ —x
9. Form the differential equation of the family of circles in the second quadrant and touching the
coordinate axes.

10. Find the area of parallelogram having diagonals 3i+ 3 ~2k and i —3] +4k.
OR
Find the projection of b+¢ on a, where d=21 —23 +R,5=f+23—212 and ¢ =2§—}+4ﬁ.
1|Page
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

How many times must a man toss a fair coin so that the probability of having at least one head
1s more than 80% ?

Bag A contains 6 red and 5 blue balls and another bag B contains 5 red and 8 blue balls. One
ball from A is transferred from Bag A to B then a ball is drawn from bag B at random. Find
the probability that the ball drawn is blue.

OR
Given that P(A) = 0.4, P(B) = 0.7 and P(B/A) = 0.6. Find P(AUB).

Section-C
Consider f: R.— [ 9, ») defined by f(x) = 5x* + 6x — 9. Prove that f is invertible. Find f ' (x).
OR

Determine whether the relation R defined on the set R of all real numbers asR = {(a,b) :a, b

ERanda-b++3€ S, where S is the set of all irrational numbers}, is reflexive, symmetric
and transitive.

Find the value of the expression sin (2 tan ' %J +cos (tan" 22 ) :

a’+1 ab ac
Using properties of determinants, show that | ab b’ +1 bec [=1+a’ +b’ +c’.
ca cb ¢ +1

|
Rolle’s theorem holds on fix) = x* — 6x* + px + q in [1, 3] with ¢ =2 + — . Find p and q.

V3

OR
1—cosd
Cozs - , when x <0
X
Iff(x)=1 a whenx =0 is continuous at x = 0, find the value of a.
N N,
V16 ++/x —4

2

If x = a cos’0 and y = a sin’0, then find the value of 3: at 0 :E .

X

4
Find the equations of tangents to the curve 3x” — y* = 8, which passes through the point (on

g3
Find I Mdg_

1+tan’ 0
Evaluate _L’ log (sin x) dx.
. . . : . ) d
Find the particular solution of the differential equation 2x* d_y —2xy+y*=0; wheny (¢) =e.
X

OR
dy

Find the general solution of the differential equation (1 + y*) + (x — gy ) 7= 0.
%
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22,

23.

24.

25,

26.

27,

28.

29,

Show that the vectorsa, b, ¢ are coplanar if and only if a + b,b+ d c+aare coplanar.

Find the equation of the line passing through the point (1, 2, — 4) and perpendicular to both the

lines x—8:y+19:z—10and x—15 = 29 Z— 5
3 -16 T 3 8 -5
Section-D
2 -3 5
IfA=|3 2 —4| find A" Using A" solve the following system of equations:
1 1 -2
2x-3y+5z=16; 3x+2y-4z=-4;, x+ty-2z=-3.
OR
3 0 -1
Using the elementary operations find the inverse of matrix A=2 3 0
0 4 1

Given the sum of the perimeters of a square and a circle, show that the sum of their areas is
least when the side of the square is equal to the diameter of the circle.

Using integration find the area of the region in the first quadrant enclosed by the x-axis, the

line x = \/Ey and the circle x* + y* = 4.
OR
Find the area of the region {(x, y) : y* < 6ax and x> + y* < 16a’} using method of integration.

Find the vector equation of the plane passing through the points (2, 1, — 1) and (- 1, 3, 4) and
perpendlcular to the plane X — 2y + 4z = 10. Also show that the plane thus obtained contains
the line 1 =—1 +3_] +4k +?L,(31 2] —5k)
OR
Show that the lines XT3 -Y=1_2-9 g x*1_y=-2_2z-5
-3 1 5 -1 2
equation of the plane containing the lines.

are coplanar. Also find the

A toy company manufactures two types of dolls, A and B. Market tests and available resources
have indicated that the combined production level should not exceed 1200 dolls per week and
the demand for dolls of type B is at most half of that for dolls of type A. Further, the
production level of the dolls of type A can exceed three times the production of dolls of other
type at most 600 units. If the company makes profit of ¥12 and 16 per doll respectively on
dolls A and B, how many dolls of each type should be produced weekly in order to maximize
profit ? Formulate LPP and solve it graphically.

Bag I contains 3 red and 4 black balls and bag II 4 red and 5 black balls. One ball is transferred
from bag I to bag II and then a ball is drawn from bag II at random. The ball so drawn is found
to be red in colour. Find the probability that the transferred ball is black.

EEE SRR SRS LS 22 3 20
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Sample Question Paper -01 Solution (2018-19) ]

Mathematics
Class- Xl
Section-A Marks
1. | 100. 1
2. x* (1 + logx) 1
3 Degree = 1 1
L |l el +¢> !
\ VBT3B
OR
30°
Section-B
5. | Let(e,, e,) € Ais identity element, then (a, b} * (e}, e,) (a, b) = (e;, e;) * (a, b) Vo
= (ae, btae,) = (a,b) =e =1lande, =0. - Identity elementis (1, 0). 1+ %
t 0] [86 0]k 0] [1 0] [8+k- 0 1%
. = L = k=-§
8 [—ﬂ 49} [—a S{J LJ k}ﬂ[—s 49] [—u sa+k}=’ +Ve
7. Let cos x = t, then = sin x dx = dt. Yo
_[_=dt _ rl=t-(-,  rdt rdt L 1-cox
_-‘[l—t}[E—tJ_ o j' o+ |5 ~ledl—t—legt-f+C = b# —+C 14%
8. (1+1-x)e" o 1 | i % . _ X Yo+1
'[ -;l—x):‘ dx=Ie {[l—xl’+m Trx © S usmgj'e i)+ Pl = e +C i‘/z
OR
; 3 2
L,etx3-2=t=»?/;dx=dt=»\/;dx=§dt 1
.t _f e R 4 3
sm —+C= —5+C= —sm —+C
:}'[ [@3hy — ¢ 3 a¥ a’
1%
9. Let radius of circle be a, then centre in second quadrant is (- a, a) as circle touches coordinate axes. Yo
Equation of circle is (x + a)* + (y-a)’ =a’ orx* + vy’ +2a(x-y)-a’=0 .. (i) Yy
Diff w.r.t. x, we get 2x + 2yy’ + 2a (1 -y') =0=20 :>a__X]+_W' put in (i)
-y be)
) 1 4 1
ol 2(_ 1{1+ y?‘J (x-y)- [_}Ti] =0 =& +Xyy* -xyy+y’ +Ixy =0 =
=¥ -y
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i j k
10. | et d, =3i+j—2kand d, =i—3j+4kthen d xd,=[3 2 —1|=-2i-14j—10k 1
1 -3 4
Area of parallelogram = %|a, xd,|= T}|—zi ~145 10K = %\/4 +19%+ 100 =53 sq units. ;
OR
B+é=3f+i+2ﬁ e
Projectionof b+¢ ona = (b+_E] L = Gitj+ik) Gi-2i+k) = ﬁ—?!+2 = E =1, 1Y%
I8 Vi+d+1 (I
) Y2
11. | Let a coin be tossed n times. p = prob of gettinga head = Y2, q =1 -1 = %
l n-r l 1 l n
P _ nC n-r I'ZI'IC = = :nC. = 1
(r) AV g (2] (2) [Z) /2
Plat least one head) > 80% i.e. 1 - P(0) > 80/100 or 1 - 4/5 > P(0) or P(0) < 1/5
(1]" ~:1::>n:'lasl<l
2) & e 5
Therefore a coin must be tossed three times or more than three times. ]
) - ) [
12. | Case I: If a red ball is transferred from A, probability of drawing blue ball from B, P, = —x— = —
11 14 1 Yo
i 8 . @ 2 &
Case II: If a red ball is transferred from A, probability of drawing blue ball from B, P, = —x— =—
11 14 154 Vo
# 45 0
Therefore required probability = P, + P, = T4 + T Tl i
OR
P(ANB) =P(A) x PB/A) = 0.4x 0.6 = .24 1
P(ANB)=P(A)<xPB/A)=04x0.6 =0.24 1
Section-C
13. | One-One: Let forx;, x,€R,, f(x;) =f(x) = (%, =%) [B (% + x,) + 6] =0
=x,-% =0 orx; + x, =-6/5 (reject) = X; = X Hence one-one. 1
Onto: Letye[-9, ®),IxeR,,st.y=fx)=> y=5¢ + 6x -9 or5x? + 6x-9-y =0
X =— L ‘/36 ;02[}(_9 —v) = sz :54 . eR, . fis onto. Hence f is invertible. 9
=y = fx) :>x=f'1(y]=7w:>f'[x):w :
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Therefore, {(0) =a =8
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1
Reflexive: Vae N, (a,a)eR = a-a+ J}eS = ﬁ €S, true. Hence reflexive.
Symmetric: Fora, be R, (a, b)eR =a-b+ JIES=b-a+ J1 S = (b,a)eR 1
Transitive: Leta =2 +3,b=5,c =4 + 3.3, clearly (a, b)eR, i.e. =2 + /3 €S. Also, (b, c)eR,
ie. 1-2+/1 €S but (a,c)ZRas —1¢ S. Hence not transitive.
2
3 2 &
14. | = sin[tan" Z]+cos(tan" Z\E)[usinthan'Ix:tan"l x,,]
: : =X
= sin[oot'liJ+oc-s(tan IQJE)= . 1 + 1_! \/_ =
3 msec(oot'l _J sec(tan 2 2)
: 1
1 1 1 1 J 1 Ui
+ ; m 271—‘/ :F E:F
Jl+oot3 [oot" :] JI+tan' (tan Zxﬁ) \/1+1_9{' L+ & 2
2
1 al@’+1) a'b a'c
15. | = = ab’ Bb'+1) bc (OnmultiplyingR, . R, and R, by a, band c respectively) ”
e b cle? +1)
" B g b al
= % B b+l P (taking commmona, bandc fromC,,C, and C, by respectively)
a c’ c! ok i 14
L#a® +0 ¢ la+a +h-+0" L+a +0 +8
= b’ b +1 b (R, - R, +R, +R,)
c’ c’ ct+1
1 1 1 1 01 1
T 7 7 T 1 n 3 C C —C
=(l+a’ +b' +ch)o’ b +1 b [=@+a’+b'+ch)p’ 10 o2k —a
- ; ; C,—-»C,-C) 1
c' e c' +1 c 01
=(l+a?+b%+c?){1{1 - 0) =0 + 0} = 1+a’+b%+c? (expanding along R,)
16. | (1) =1(3) =1-6+p+q=27-54 + 3p +q =>p=11 2
, 1 1Y 1
f(x) =3x2=12x + p. Butf'(2 +—] == 3{2+—] -12{2+—] +p =0 = g can be any number 2
V3 V3 V3
OR
For continuity at x = 0, we have LHL = RHL = {(0) Y2
Li Li — Lim 2sin®} Li in’’ .
LHIL - lm_f(x)= im 1 ooqs«lx _ Lim lsin” 2x _ Lbm gl Sin Ix _ix1l =3 m
X =10 x>0 X! x>0 %! X =10 2x
\/;(\“fl-i-\/; +4J
Li Li Li Li
R e 0 g, T Jx i 0 [Jm+&+4)=4+4=3 1
x =0 x=20 flordx -4 *2>0 16+/x-16 x -0 1%
Yo
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17. %:—3a005303in0and%:Sasing(iooso :b%: jy:j:g = —tan0 214
x dx
’ i¥=—sec!9x§=LfJe' 1 —sec' 0 cosech :dg: =£ 1%
dx* dx -—Jacos'Osinf Ja dx'[,_= Ja
4
18. | Let the tangent to the curve 3x* — y* = 8 pass through (4/3, 0) at (x;. vy). "
(%, vy) lies on the curve 3x® — y* = 8, therefore 3% =y, =8 .. fi) *
Differentiating 3x* — yv* = 8 w.r.t. x, we get 6x~29§= 0:>§=3_x = dy =3ﬁ 1
dx dx vy dx PR
s g 3x,
Equation of tangent isy —y; = — (x - x,)
Vi 1,
3 .
If tangent pass through (4/3, 0) then 0 -y, —%G—KIJ:SXIA—S;E =4x,= 8 = 4x,= x,= 2 (from
1
(i) 12-y*=8 = y* =4 =y, =+1. Required point is (2,+2) and equation of tangents are
1
Ix-y-4=0and3x +y-4=0. i
: 2 > t (Lettan® =t
19. j-tan0+tan Bde=jtm0(l+tm 0}d8=ItﬂnG(scc 0) =.[ it : 1
l+tan” 0 1+tan’ 0 l1+tan” 0 1+t'  =sec’ 6do =dl)
i t t : =.A & Bt+Cn :>A=—1,B=1.C=l
1+t A+ -t+t) 1+t 1-t+t° J ] ]
J t _“_j _J t+1 ='"]I g il ('Zt—l)+3d1
1+1° 14+t T—t+t JET1+t 69 1t 1
Tt o e ™
3V1+t 67 1-t+t 2 (1)
-
2 2
I 1 1 2 ( HZ] .
' 1 g =
=——logll +t| +~logft* =t +1| +~ - —tan'
ged e gbg A
1 1 y 2tan0—1
=—-logll + tan0| + = lo tan‘()—tan0+l+—tan" — |3 C
3o 5 % { /i ] 1
20. | Letl =E log(sinx)dx =1= j‘f log{sin(n/1-x)}dx = J‘"_ log (cos x)dx byJ:af{x)dx = J:‘f(a - x)dx 1
Add2l = F log(sin x cos x)dx =Fbg(5m2x]dx = F [log (sin 2x) — log2ldx =1, —log2[x]¢ =1, — ~log?
0 0 2 0 2 1
I =Elog(sian]dx=%J;“bg{sint]dt (Leth=t:>2dx=dtifx=l):>t=l]andifx=%:>t=1t]
| % i Yo
By property [ i = 2 a — x)dx. i fta —x) = f(x), weget, = % 2[! og(sin tdt = [* log sin x)dx =1 i
N =1-log? =I=-Zlog3 2
) 2
4|Page
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n H-EEEw iJE!)mogeneous differential equation. Lety = vx = dy v+x d—v
X X

EZ dx
dv 'v-x'v' u—v’ dv  v-v' Ww—v' -l vi o dv dx
LU+ XR— = . = =X = . S St ...
dx x* 2 dx 2 1 2 v 2x

Idf s dras.. 1 =—1}og|x|+C:>—E =—.110Q|X|+C
v ) X \Y 1 v 2

Giveny = e, whenx = e, :>—1=—%loge+C:>C=—%

Particular solution is— ~ = —% logfx| ~-§ =5 = logfx| +1

Yy
OR
2 tan™ M tan™ y
dy _—0+y) dx_e” " -x_,dx, X __2" " itis LDE of the form X + P(y) - x = Q)
dx x—_e!m'y dy 1+y dy 1+y 14y dy
[l

IF=e™ =™ Vand solition is(LF.)x = I(I.F.} -Qly)dy

tany an y

It
iz @B Y -x=je‘“"'” S —dy=| - dyzje”dtze,—+c (Let ta1r~.r‘y=t:>—1 _dy =df)
1+y iy 2 1+y*
ie. eta\n" v, = %eztan" Yy o4 C N %elm-; y .|_Ce_["’"_|9

c+al=@+b)-{b+C)x(E+a)}=2a b ]

3l

22. | Consider the scalar triple product [a+b b+
Let 5+B,E+Eand E+éarecoplanar[§+5 b+c c+al=0=la b cl=0=[a b cl=0
= a, b, c are coplanar.

Conversely letd, b,¢ are coplanar=>[d b ¢]=0=2a b ¢]=0=[G+b b+c c+al=0

—a+b,b+¢candc +aare coplanar.

Hence a, b, ¢ are coplanar if and only if &+ b,b+cand ¢ +aare coplanar.

23, g
By e Srendh T, & ~8 Pt Pt @4

a b c

X—B: y+19:2~ll|and x-15_y-19_z-5
=16 7 3 ] -5
Then3a-16b + 7c=0and3a + 8b-5c =0

[t is perpendicular to both the lines

a b cabi

= = = —= — = —E
d0—56 —15-21 24 +48

= % =3 = % so direction ratios are 2, 3, 6

TR TRRT)
And equation of line is X;1 :y—2: Bit4

3 b

5|Page
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g =3 8 0 2 27 Tho=t 3 19
24. | |Al=03 2 —-4=A0+3-D+51)=-1#0adjA=|-1 -9 —5| ={2 -9 23
1 1 -2 2013 13 1 -5 13
1 { 0 -1 2 0 1 -2
A":Iade=—12 -9 W=1-29 -1
A 1 =% if| |-i § -0 1
For given equations the matrix equation is AX = B. Iis solution is X = A7'B. i.e.
2 =3 5 |x 16 X 0 1 -2| 16 D—4+6 /)
3 2 —-d|y|=|-4 =|yl=|-2 9 -2|-4|=|-2-36+69|=|1
1
1 1 =2|z -3 z -1 5 -13|-3 —=16=204139 j 17
Therefore solutionisx = 2,y = 1landz = 3.
Y
OR
30 -17 [1 000 (1 -3 -1] [1 -1 0
LetA=IA=|2 3 0 |=[0 1 0lA =[{2 3 0|=[0 1 0/A ®,>R,-R)| %+1
04 1 001 0 4 1 00 1
| S lll _13 _ul lz _'11 ﬂzA R, >R, -IR,)
= = | = . = 5 — e
=0 9 2|=|-2 3 0|AR,>R,-1R) PR TR ; E
0. 4 1 0 ] 1
b4 1 0 0 1 =
3 100 J -4 1
0 -1 -5 & -6 -_ |
o ) 3 _yla BORFIR, 201 0[=|<0 30 2 (R SR +R)
= = e -
R R, — 4R, 00 1 g -12 9 1
00 1| |8 -1 9| BPRE : 1+
3 -4 13 1
Hence, A" =|-2 1 =2
8§ -1 9
25. | Let the side of a square be x and radius of a circle be r. Sum of their perimeters P=4x + 2xnr 1
5 2 7 ]D—Z'J'[l'3
Sum of theirareas A = x° + 1r° = +
4 12
d—A = i-Z(P —ax)(—2w) + dmr = —E(P —2ny) + Imr
dr b 4
i dA T 2
For minimum area, d—=ﬂ:>7(P-2m] =lmr=>P-lnr=8r=>x=0
r
2 ! 1 1
d‘?;—£{—2n)+2n: 1T—+21t ﬁdf\ >0
dr’ 1 2 dr® |,
Hence, the sum of areas is least when the side of the square is equal to the diameter of the circle. Ve
6|Page
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26. | Given circle x* + y? = 4 and line x = v/Jy. Solving the equations their Fig-1
: -
point of intersection in the first quadrant is (43, 1). /t Jw
(V3. 1) 1
. M ! B V3 ox 2 7 o :
Required shaded area = .[1 Ve dX + Lﬁ Yedx = _[’ ﬁdx +LH‘M -x"dx )_1 _I“o)n.z
Mg 1
0 \'li 4 3 HHH__,E
X ‘[— 4 X
4—%" +—-sin" —
LJ’ } { 2 ZL 2
3 4 V3 _IJE T o 3 ,m In = .
=——- 2 1) Vi3 +12sin =t —l—=g-— == t
] 0+(0+2sin [ : + e : s : 3squms 1
OR
Equations of corresponding inequations are v* = 6ax and x* + y* = 16a®. Eliminating vy from them we Fig.-1
get x? + bax — 16a’ = 0 = (x + 8a)(x —2a) = 0= x = - 8a (Reject), 2a. 1
Requiredshaded area —I Y eraboia A% +J-‘ Yopdx 1
= Eadﬁax dx +j:u\.1'1{)«aZ -x"dx
- Ja y la ‘.E..' 4
SRR X (1)
L J ] l 2 fa la
=1 %JEJE(Za)““ —u]+z[{u +8a’sin™' 1} -ZTaJlﬁa? Lidadgadein GH 2
=12 ia +4at21r—2\:'§a\g an =2 &ag + L 4a {ﬁ + 47) sq units 1
3 3 3 3 3
27. | General equation of a plane through (2, 1, = 1) is ax-2)+blv-1)+c(z+1)=0 s (1) 1
Plane (i) is passes through (- 1, 3, 4) = -3a+2b+5c=0 ... (i) 1
Plane (i) is perpendicular tox — 2y + 4z = 10 = a-2b+5c=0 ... (iii) 1
x—-2 y—-1 z+1
From (i), (ii), (iii) eliminating a, b, ¢, we get | — 1 2 5 |1=0 = Wx+1Tv+4z-49=1 1
1 -1 4
Equation of plane in vector form is . (18i +17+4k)—49=0
If planecontains ¥ = —i + 3 + 4k + (31 — 2j —5k), then(~i + 3] + 4k)- (181 + 17§ + k) = 3
1
ie. — 18 + 51 + 16 —49 = 0, this is true. And (3i — 2§ —5Kk) - (181 + 175 + 4k) = 0 = 54 — 3 — 20 = (, true.
Hence line lies in the plane.
OR

7|1Page
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If lines are coplanar, then | —1 1 5 | =-26-10) + 1(-15+5)+0 =10 — 10 = 0, true. 4
-1 2 5
Equation of the plane containing the lines is
x+) v-1 z-5
-3 1 b =0=x+3)D) -y -1)(=10) + (z-5)(-5H) =0 2
-1 2 5 =x-ly+z=10
28. | Let x and v be the number of dolls of type A and B respectively. wty
Problem can be formulated as ‘\\_\ r
Maximise Z = 12x + 16y. Subject to constraints, “"'*‘\\_\ _ 1
x +y <1200, x >2y, x -3y <600 andx, y >0. ni \"\\ ?j:,/"’ 1
From the graph, shaded panrt is the feasible region. \‘\_ -.w_aw./a-u/'f/ +<p il
// __\"T'*_._‘LI'JO.'-J.L{E"I_,_ H"":f_-
Corner Points | Z= 12x + 16y AT e .
Bl e i ™ S Table-
/ ’ i+ =|D|—‘»\"\
A (600, 0) 7200 — e 1
B (1050, 150) 15000 Graph
2
C (800, 400) 16000 — Maximum
The maximum value of Z is 16000 at C (800, 400). Thus 800 and 400 dolls of types A and B should be 1
produced to get the maximum profit.
29. | Bagl: 3 red + 4 black, Bag Il: 4 red + 5 black. Let E;: Black ball is transferred from bag |
E,: Red ball is transferred from bag [, A: Black ball is drawn from bag Il
Then P (E;) = 4/7 and P (A/E,) = 4/10 and P (E,) = 3/7 and P (A/E,) = 5/10 2
Using Bayes' Theorem P(E, / A) = P TR E )
P(E,)-P(A/E,)+P(E,)-P(A/E,) 1
L. 4
16 16
PE,/A)=—1 10 __ ==
/AT 5 B3
e
710 7 10 2
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