MATHEMATICS
Scoring Indicators (Science)

Maximum Score: 80

(Qn. Answer Key /Value Points Sub | Total |
No. score | score
1. Show (a, b) * (¢, d) = (c, d) * (a, b) 1
identity element=(1, 1) 1
invertible element=(1, 1) 1 3
2. Prove 3 3
0 2 -4
3. a=2 0 =2 2
4 2 0
Show A" = -4 1 3
4. Prove 3 3
5. length = x
width =y
then ;,ﬂ = —5cm/m
t
du
il 4cm/m 1
A=xy
a _ b &
a Y a Y I
=8x4+6x-5
= 32-30=2cm*m 1 3
6. p =2i-j+k
let g = 2i+2j+xk
(two components can be chosen randomly) 1
p.q=0 =24-2+x=0
x=-2 1
q=2i+2-2kfind 7 =p x q
(give full score for any correct answer) 1 3
7.1 a |a|=J+1+4 = Ji4 1
b) (ii) 6i+2j+4k;[| @ | =projectionat g on p = g and p are parallel] 1
c) projectionof ¢ = | g | cos 60
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Qn. Answer Key /Value Points Sub | Total
No. score | score
8. | 4| = 40 1
5 3 9
adJA _ |5 -13 1
5 11 =7
5 3 9
a- s 131
Al = — 2
015 1 =
1
=12 1 4
-1
9. fx)=3x-2
a) prove 1
b) (foh) x = f(3x-2)
=30B3x-2)-2
=0x-6-2 1
=0x-8
2
c) Letg= x; 1
(fog) x = x
(gof) x = x
2
W= L
10. | a) e = B f@=r()
sinc = cos ¢ 1
=T
—c =7 1
b) Left derivativeat & =-sin = = =
) eft derivative at - = -sin - = 7
. . T r 1
Right derivative at 2 08 T = 1
Left derivative # right derivative 1 4
So f(x) is not differentiable at %
[For illustrating the same with the help of graphs of sin x and cos x,
give full score]
dx
11. a) i 2 cos O 1
A
B -3 sin 0 1
@y _ 3
= tan © 1
b) cos|x| 1 4

[cos x is an even function so it treats x and -x in the same way]




Qn. Answer Key /Value Points Sub | Total
No. score | score
12. Evaluate 4
do_ s
13. a) o = x—10 1
&
(dx)(xlyl) - 2
3x-10 = 2
3x2 = 12
x = 22 1
x=2 = y=-4
x=-2 = y=20
Points are (2, —4) and (-2, 20) 1
b) No. (2, —4) and (-2, 20) do not satisfy the equation y = 2x + 1 1 4
14. | a) 4B =2i+j+2k 1
b) | 4B |= [4+1+4 =3 1
rection cosines of 77 - (21.2)
direction cosines of 4B =|3>3-3 1
2
¢) angle a=cos’ (g) 1 4
b.b,
15. a) cos = W 1
1.0+22+0x -1
VI+4 .J1+4
4
= g 1
4
0 = cos! (g)
b)  perpendicular vector = b, x b,
ik
1 2 0
0 2 -1
= i(-2)—jD)+k2) 1
= 2i+j+2k
¢) Equation of line, (i + 2j — k) + A (-2i +j + 2k) 1 4
x=2_ y+1_z-1
16. a) T -7 "3 1
by 7 =(0+2k)+A(i+2j+3k 1
¢) (2,2,5)and (0,-2,-1) 2 4

(by giving A = +a and —a, (a € R) we can get different points); for example

A=1land-1

[give full score for any correct answer]
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Qn. Answer Key /Value Points Sub | Total |
No. score | score
17. Equation: x* + (y — a)* = &? 1
Expanding and differentiate
b _ o, b
2x + 2y P 2a i 1
oy
a = dr 1
dy
dx
Substituting and simplifying
d 2
Ey = e iyyz 1 4
18. a) fx)= x¥*+3x2-9x+4
' (x) = 3x*+6x-9 1
ffx)=0 =>x=1or-3 1
In (—o0,—3)and (1, ) function is increasing and in (-3, 1) function is decreasing 1
b) f"(x) = 6x+6 1
Sy =12>0 Z
S (=3) = -12<0 %
Max at x=-3 and Minatx =1
¢) Answer (1) 1 6
19. a) Base area 04x OB 1
i j k
_ 2 3
1 -2 4
=i(14) —j(OH+k(-4 1
= 14i —j—4k
0ix0F = 19%6+1+16 = \213 i
b)  Volume of paralleloppied
= [a,b,c] 1
= T( 04 x 073)
= Qi+2j+k) .(4i—j—4k)
= 28 -3 —-4=21 units 1
. volume 21 .
c) height = = — = NATE units 1 6




Qn. Answer Key /Value Points Sub | Total
No. score | score
20. a)  F=2i+j+AG+ k) 1
b) 7 2i+j+AG+]—k)
P P—J+2k+2Q0+]-3k) 1
(@, ~a). (b ~b,)
Shortest distance W
Ziz_al —;—2j+2/_€ 1
i j ok
hxh, = |} 0 J=iE3HD) -] (32 (- 1
i+ -k 1
| bxb,| = JA+1+1=+/6 %
(G,~G,).(bxb) = 2-2-2=-2
. ‘ -2 2
Shortest distance NG units Y 6
1 J~ sec’ x J-sinzx 1
’ a) cosec’x cos’ x
Jtan’dx=tanx—x+c 1
dx 1
S B —dx
b) Ixz—6x+13 j(x—3)2+(2)2 1
o =3
5 tan 7 +c 1
c) Je" sin x dx e*(-cos x) + J.e" cos X dx 1
-e* cos x + I, (say)
I -e* sin x — _[e" sin x dx
Substituting
je* sin x dx e_z" (sinx —cosx) ¢ 1 6
[ 8 _
22. a) jx dx 3 [evaluate by the method limit of a sum]| 4
2 0 2
b) szdx szdx+Jx2dx 1
5 ) 0
¢) [f)ax = s 1 6
-2




Required area =2 x

6

3

Qn. Answer Key /Value Points Sub | Total |
No. score | score
23. a) puty=vx and prove (or any other method) 1
b) solution: log [x*+xy+)?|= 23 tan NG 5 6
24.
1
0 \/
a) jsin dx+ jsinxdx = [cosx] + [cosx]” 1
=2+2=4
by [lxlde-fxtac NIy 1
=(2) — (=) 1
5]~ (5)
RN DU |
=573 % Sq. units
- = 1 6




