Marking Scheme
Mathematics (Term-I)

Class-XIl (Code-041)

Q.N. | Correct Hints / Solutions
Option
1 d . (m -m\\ _ . (7m _
sin (5= (7)) = sn (5) =1
2 b lim [1-coskx) _ 1
x—>o( xsinx 2 T2
= lim <25i7?27x> — 1
X—=0 \ xsinx 2
1\ 2 sin’x 2 1
lim k 2 Xy -1
= X—’OZ (2) < % > (sinx) T2
= k*=1=>k=+1butk <0 =k=-1
_J1 0
3 A? = [0 1
4 c As A is singular matrix
= |4l =0
=>2k?—-32=0 2k=+44
5 b fx)=x2—4x+6
fl(x)=2x—4
let f'(x) =0=>x=2
—® () 2 1) w
asf'(x)>0 ¥ xe€ (2,0
= f(x) is Strictly increasing in (2, )
6 d as |adj Al = |A|*"t,  where n is order of matrix A
= (-4)2=16
7 b (1,2)
8 a 2a+b =4 a=1
a—2b=-3 b=2
5c—d =11 Zc=3
4c+ 3d = 24 d=4
~a+b—-c+2d=28
2_
9 a f(x)=x+§,x>0:>f’(x)=1—$=xx21,x>0
As normal to f(x) is 1 to given line
2 3
= () x5 =1 (mumy = -1)
=5 x?=4=>x=42
Butx>0,~.x=2
. 5
Therefore pomt:(Z, 5)
10 d . -1 _ . -1 X _ X
sin(tan™" x) = sin (sm (\/sz)) = e
11 a {1,5,9}
12 c e*+eY = Xty

>eV+e*=1
Differentiating w.r.t. x:




5> —e VR _exr=0o Yo _eyx
dx dx
13 3x5
14 y=5cosx—35inx:>%=—55inx—3cosx
d?y _ ] _
== 5c055x+351nx— y _
15 a7 = o [ 7
adgja=[" 7’| = (adjay = [_5 |
2 2
16 x_+y_=1=>2_x+2_yd_y=0
9 16 9 16 d’idx 9y
= slope of normal = Y - 1
As curve’s tangent is parallel to y-axes
52 -0=y=0andx = +3
16x
~ points = (+3,0)
17 |A] = =7
213=1 AipAip = A1pA15 + ApAp, + a343, = |Al = =7
18 y = log(cos e*)
Differentiating wrt x:
d_y — 1 —ci X X 1
= cos(ex).( sine*). e* (chain rule)
= g = —e* tan e”*
19 Z is maximum 180 at points C (15,15) and D(0, 20).
= Z is maximum at every point on the line segment CD
20 f(x)=2cosx+x, x€ [O,ZE]
f'(x) = —-2sinx + 1
Letf'(x) = 0= x = g € [o,ZE]
f(0)=2
Y T
F()=5+v3
T T . T T
f(g) =~ = leastvalue of f(x) |sgat9.c =3
Section-B
21 let f(x1) = f(x) ¥x1x, ER |letf(x)=x3=y ¥y €ER
= x13 = x23 =X = %
= X1 =X _y . . .
1 2 every image y € R has a unique pre image in R
= fisone-one = f is onto
~ f is one-one and onto
22 x=asec0:>3—z=atan95ec9
y=bhbtanf = 3_3;: b sec?6
a2 =2 cosech
dx2
Y~ 22 cosech. cotd. % = 2 cot30
dx a dx a
L ey s
T odx? ,9:% T a2
23 Z i1s minimum -24 at (0, 8)
24 let u =sin 1(2xV1 —x?)




1 . _
ﬁ<x<1 = sinv =x...... (1)

Using (1), we get :
=sin~1(2sinv cosv)
>u=2v

Differentiating with respect to v, we get: Z—’; =2

and v = sin 1x,

25

AB = 61 =>B-1=§A

26

flx)=6(x*>—x—6) =6(x—3)(x+2)

- -2 (= 3 () oo
As f'(x) < 0¥ x € (-2,3)
= f(x) is strictly decreasing in (=2, 3)

27

tan—1 (\/1+cosx+\/1—cosx)
vV1+cosx—/1—-cosx

tan-1 (—\/fcosghffsinE
= tan —_2 2

3w
2
T<x<—
—v2cos —/2 sin%) ’ 2
cosf—sinE
an™ (S5
cos;+sin;

o~

NE
N | &R

28

A2 =2A

= |42| = |24]

= |A|? = 234 as |kA| = k™|A| for a matrix of order n
= either |A| = 0 or |A| = 8

But A is non-singular matrix

~ |A| = 82 = 64

29

f'f(x)=1—=sinx=f'(x) >0 ¥x€R
= no value of b exists

30

a=b—2andb > 6
= (6,8) €

31

X

f(x):{_—xz -1, x<0

-1, x>0
=>f(x)=—-1¥x€R
= f(x)is continous ¥ x € R as it is a constant function

32

ka = [30k —szk] B [Zob 3?1]
>k= —-6,a= —4andb= —9

33

Corner points of feasible region Z = 30x + 50y
(5,0) 150
(9,0) 270
0,3) 150
(0,6) 300
Minimum value of Zoccurs at two points

34

/ _ —2x2-10x+100
f10) = —rm=e
f'(x)=0 =x=—-100r5,Butx >0=>x=5

" 2x3-300x-1000 " -30
ff)="r—f (5)=ﬁ<0

(100—-x)2
= Maximum area of trapezium is 75v/3 cm? when x = 5

35

(I—A)P—7A=1+A+3A+34—7A =1

36

—TT T
5 <Y <3




37 b As every per-image x € A has a unique image y € B
= f is injective function
38 b _ o _[2 -2
Al =7, ad]ALA—Ll N
. -1 -
#1447 = [2 . ]
39 b y=x3-11x+5 =T =3x2-11
Slope ofliney =x—11is1 23x2—-11=1=>x=+2
~ pointis (2, -9) as (-2, 19) does not satisfy given line
40 C A% =3]
a’ + Br 0 ] N ER) 2
=>[ 0 gr+a? = lo 3] =>3—-—a*—pPr=0
Section C
41 a As Z is maximum at (30, 30) and (0, 40)
= 30a+30b=40b=>b—-3a=0
42 b y=mx+1....(1) and y%=4x.... (2)
Substituting (1) in (2) : (mx + 1)? = 4x
>m?x2+(2m—-4)x+1=0......(3)
As line is tangent to the curve
= line touches the curve at only one point
>02m—-4)2—-4m?=0>m=1
1
43 C lletfG)=[x(x—1)+1]5, 0 <x<1
fl)=—221 -  Jletf/x)=0 = x==€[0,1]
3(x2-x+1)3 2
1
_ 1\ _ (3)\3 _
f@=1£(3)= () and r(1) =1
=~ Maximum value of f(x) is 1
44 b Feasible region is bounded in the first quadrant
45 d |A| = 2 + 2sin?6
As —-1<sin6<1,%¥0<60<2m
= 2 <2+ 2sin%0 <4 = |A| € [2,4]
46 d Fuel cost= k(speed)?
=48 =k 162 5k ==
47 b Total cost of running train (let C) ==v2¢t + 1200t
Distance covered = 500km = time = 5%hrs
Total cost of running train 500 km= 22 (SLO) + 1200 (Sﬁ)
16 v v
375 600000
= C= TU +
48 C dc _ 375 600000
dv 4 v2
Let>-=0 =v=80km/h
49 c Fuel cost for running 500 km =v =22 x 80 = Rs.7500/—
50 d 375 600000

Total cost for running 500 km = - vt
_ 37580 + 600000

= Rs.15000/—
4 80




