Mind Curve Mid-Term Test Series 2026-27
Class XII | Test 05 — Answer Key
Chapters 7-8: Integration & Application of Integrals

Q.No Step-by-Step Solution

SECTION - A (Q1-10, 1 mark each)

1 | Q1

/2 4+ 3sinz
Let I = f log (M) dx
0 44 3cosz

Using ] flz)dx = / ‘f(a — z)dr with a = g: since sin (g — 1) — cosz and
(L= o) msins
cos (5 —a) =sinw
/2 44 3cos
1= fu log (—4: 3;?;::5) dx = —1 (since log(1/y) = —logy)

2l=0=171=0
Answer: (c) 0

Marks per Step

1 mark for the
correct option.

2 | Q2

3
cosx > 0 on [(), g] and cosxz < 0 on [g ?ﬁ} , so the area must be split at z = g
/2 9
f cosz dr = [sin m]g/ =
0

3m/2
/ cos dx = [sin x]fr%z = —1—1= -2, so this contributes | — 2| =2
/2

Total area = 1 + 2 = 3 sq units

Answer: (c) 3 sq. unit

1 mark for the
correct option.

3 1Q3

9
. [ T l)ﬁd:c dividing numerator and denominator by z'2:

1 -6
X
du

1 2
Let u =4+ —, so du = ——de = 2 *de = ——
x x 2

du 1w 1 . 1 1\ °
= -6 —_— = == = —qu " = — —_—
7fu ( 2) 5 X 5 = 1 +C 10<4+$2> +C

Answer: (d) i (-1 + %) +C

1 mark for the
correct option.

4 | Q4
The upper y-limit was left blank in the source paper; based on the answer options,
this is the standard problem with limits y = -1 toy =1

Areaz/_ll(Qy—f—?))dy: [y2+3y]1_1 =(1+3)—-(1-3)=4—(-2)=6

Answer: (c) 6 sq. unit

1 mark for the
correct option.

5 | Q5

1 mark for the
correct option.




Q.No Step-by-Step Solution Marks per Step
2
d
I f _dr
0 ebll‘l:[‘ + 1
2a a
Using f(z)dz = / [f(z) + f(2a — 2)]dz with @ = m
0 0
1 1 esinm
f(27‘l’ - 'L) = esin(2r—z) 4 1 = e—sinz 4 1 = 1 + esine
esinx
f($}+f(27r79:): esinz+1 +€sin.‘r.+]_ =1
™
1= f lde=m
0
Answer: (a) p (i.e. m)
6 | Q6
TR | 2
sin“x — cos” 1 1
/ — 5, dr= f [—2 - — } dr = / [sec? & — cosec’x] dx 1 mark for the
sin® x cos? cosr  sin“x :
correct option.
=tanz — (—cotx)+ C =tanz +cotx + C
Answer: (c) tanx + cotx 4+ C
7 | Q7
cos 21 = cos® x — sin? = (cosx — sinx)(cosx + sin 7)
cos 2 _ (cosx —sinzx)(cosx +sinx) cosx —sinx
(sinx +cosz)? (sinz + cosx)? ~ sinz +cosx
) . 1 mark for the
Let u = sinz + cosz, so du = (cosz — sinz)dx :
d correct option.
u
f— =log |u| + C =log |sinx + cosz| + C
U
Answer: log|sinz + cosa| + C (¢)
8 | Q8
d
Let t = tanx, so dt = sec? zdx = i
cos’x
. 7 9 9 dx 1 dx dt 1 mark for the
sinxcosx = tanx cos“xr =tcos“ I, S0 —— = — X = — .
sinzcosr t cosix t correct option.
dt
/\ﬁx 7= /tilﬂdt: Wi+ C =2Vtanz + C
Answer: (a) 2v/tanz
9 | Q9
1 1
Letu=z+—,sodu=(1- — |dz
x x
1\* 1 , ut 1 1\*
f (.L + E) (1 - :1:_2) dr = /uJ du = T +C = 1 (L + E) + C — matches 1 mark for the
Assertion, so (A) is TRUE correct option.
Reason (R) is the standard power-rule for integration (n # —1) — a TRUE
statement, and it is exactly what was applied to u® after the substitution
Answer: (a) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).
10 | Q10

-1

Try f(z) = CESIE

sy oS @)=

1 mark for the
correct option.




Q.No Step-by-Step Solution Marks per Step

1 1 (z+1)—1 T
’ 4 = — = =
@)+ J'(@) r+1 (x+1)? (x+1)2 (z+1)2
integrand’s non-exponential factor

By the standard rule [e“”[f(a:) + f(z)]dx = e* f(z) + C:

— exactly the

By

[e* @ fl)gd;{: = ;:{_ T+ C' — matches Assertion, so (A) is TRUE
Reason (R) states exactly this standard rule — TRUE, and it is the correct
explanation

Answer: (a) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).

SECTION - B (Q11-13, 2 marks each)

11 | Q11
(A)

dx _ 1 (x—4-1
f(x—4)2—12_2(1)1n‘(x—4)+1 +C

= lln JC_—5| +C
x—3

2
(B) 2 marks for a correct,
o . N? 1 complete solution to
922 + 62+ 10=9 (3:2 + gm) +10=9 [(;r + g) — 6] +10 either part.

1\ 2
r 1
(a:+3) +
dr 1 dx 1 —1 1
_—— - —s—— ==t ! By ¢
./93:2+6;c+10 9f(w+%)2+1 T (T+3>+

1 1
Answer: 9 tan~1! (:I,' + ;) +C

1\ 2
_9(;1:+§) —14+10=9

12 | Q12
Write cosx = cos[(z — a) + a] = cos(r — a) cosa — sin(x — a)sina
_“BT _ _ cosa—sina tan(z — a) I-mark for the split
cos(r — a) cosa—sin a tan(z—a);
, , 1 mark for the final
/[cosa —sinatan(r — a)]dr = zcosa — sina x (—log|cos(z — a)|) + C mf;:;x;lfor e fina

=z cosa + sinalog |cos(x — a)| + C

Answer: zcosa + sina log |cos(z —a)| + C

13 Q13
(A)
y = % and y = 16 meet where 2% = 16 = x = +4

4 4 3 4
Area = / (16 — 2%) dx = 2f (16 — 2*)dx = 2 | 162 — —
—4 0 31,
64 128 256 the integral; 1 mark
=2 {64 — —J =2X —=— for the final area.

3 3

1 mark for setting up

5 .
Answer: 5 sq units

(B)




Q.No Step-by-Step Solution Marks per Step
y = 22 > 0 throughout [—1,2], so no sign splitting is needed
2 372
x 8 1 9
Area = 22 dr = | = =——(—=)==-=3
o[ [5] =5 (5)
Answer: 3 sq units
SECTION - C (Q14-15, 3 marks each)
14 Q14
(A)
Let I:/ T e
o 1+cos?z
Using [ f@)e = [ fta—ayies 1= 7 GO gy — g pr g
sin x)dr = a—zx)dx: = | ————de=w| ———dx —
&, o 01 4 cos? 701 4 cos?
21 = TT/ T e Let t = cost, dt = —sinxz dx
o 1+cos?x
ks : 1
sin dt 7r T m
. LE Y S S P
/0 1+costz ™t ]_ll—l-tQ [tan =" 2] 4 4 2
2 2
=rxo="1="
2 2 4
5 3 marks for a
Answer: T correctly-justified,
4 step-wise evaluation
of either integral.
(B)
x? — 2 = z(r — 2), which is <0 on [1,2] and > 0 on [2, 3]
3 2 3
/ |2 — 2z| da: = f (2m—$2)d$+f (x? — 2z) dz
1 1 2
2 372
8 1 4 2 2
90 —atdr = |2 — S| =(4-2)(1-2)=2_Z2=-2
fae-ae= -5 = (1-3) - (1-3) =5-3 -
3 3 3
5 T 9 8 4 4
r=2x)dr=|——-2°| =9-9)—-|-—-4|=0+-=-
Il LR SO R
2 4
Total == + - =2
ota 3 + 3
Answer: 2
15 | Q15
y=+/1— 122 on [-1,1] is the upper half of the unit circle 22 +y? = 1 1 mark for
1 - T 1 1 ! identifying the
Area under this curve = /_ 1 V1—a?de = [5 1—a?+ 3 sin” x : curve/setup; 1 mark
1 = 1 - o 7 for evaluating the
= ()+§><§ - []+§x(—§) :Z+Z:E integral; 1 mark for
the true/false
Answer: TRUE — the computed area exactly equals %, matching the conclusion.
statement (this is also just the area of a semicircle of radius 1, %m“‘z =3).
SECTION - D (Q16-17, 4 marks each)
16 Q16 (i) 2 marks for either
i dr ) . part (1 mark for the
Integrals of the form / P —— are evaluated using the Weierstrass substitution/setup; 1
o T ‘ 1—¢2 2 dt mark for the final log
substitution ¢ = tan 5 giving sina = R cosT = e drx = e (the steps form). (ii) 2 marks
described in the question) similarly.




Q.No Step-by-Step Solution Marks per Step
. dx
i) Evaluate [ ——
(i) Evaluate | 14 2sinx
. T N L
\-’Vltht_ttma. 1+251n:17_1+1+t2— 112
/ dz _/ 2dt
1+2sine J 224+4t+1
2dt 2 t+2—3
A+ 1= t+22—3,50f = lo +C
(t+2) (+22- (V32 23 2lit2+v3
1 an(x/2 2 — 4/e
Answer: — log tan(z/2) + V3 +C
V3 tan(z/2) + 2 + V3
(i) [OR] Evaluate [ _dr
1+2cosx
R 21— 317
\'Vltht—td.na. 14+2cosxz =1+ 72 118
/ dz 7f2dt72 \/_+t+c
1+2cosz —t2_2\/_ V33—t
€ 2
Answer: log w +C
\/E V3 — tan(z/2)
dx
ii) Evaluate [ ——
(ii) Evaluate f sinx + cosx
T 2 1— |
W’itht:tan%: sinx +cosxr = ———— t+ t
/ dx _/ il 3 /
sinz +cosz ) 1+2t—1t2 (t—1)2—2
1 t—1—4/2 1 t—1++2
= X lo +C=—log|————=|+C
23 Pli—1++2 2 Bit1i-va
(equivalently, writing sinx + cosz = v/2sin (z + £) gives the compact form
% log [tan (% + Z)| + C)
1 g )—1
Answer: log tan(z/ V2 +C
V2 tan(a /2) —1-42
17 | Q17

0(0,0) is the centre and A(4v/2,0) lies on the circle, so the radius is 41/2
(i) Equation of the circle

22 +y? = (4v2)% = 32
Answer: 12 +y? =32

(ii) Coordinates of B

B is where y = 2 meets the circle in the first quadrant: substitute into 22 + 3% = 32

20 = 32 = z? = 16 = x = 4 (taking the positive root)
Answer: B = (4, 4)

(iii) Area of the shaded region

(i) 1 mark. (i) 1
mark. (iii) 2 marks
for the area.




Q.No Step-by-Step Solution Marks per Step

The shaded region OBA (bounded by line OB, the arc BA, and the x-axis back to
O) splits into the triangle OMB (M = (4,0)) plus the circular-arc strip from x = 4 to

x =42
4 ;Efg 4

Triangle part: f rdr = [—] =8

0 2 Jo

44/2 - . 42
Arc part: V32 —a?dr = [—'\/ 32 — 22 + 16sin~ ! ——
4 2 2],

Atx:4¢io+l6xg:8mzhwz4:2x4+16xg:8+4w

Arc part =87 — (8 +47) =47 -8
Total shaded area =8 + (47 — 8) = 4«

Answer: 47 sq units

SECTION - E (Q18-19, 5 marks each)

18 | Q18
. 3—-1 1 x
P(3,1), Q(9,3), R(5,7). Line PQ: slope = —— = - =y ==
9-3 3 3
. T-3
Line QR: slope = 9= —1l=y=12—-2
5 —
. 7-1
Line PR: slope = T3 3=>y=3r—8
Since R is the topmost vertex, PR lies above PQ on [3,5] and QR lies above PQ on
15,9 5 0 1 mark for each line
_ [ z j T equation; 2 marks for
Area = (3z — 8) — —| dx + (12 —2x) — = | dx
3 3 5 3 setting up the split
5 9 integral; 1 mark for
8z 4x mntegral;
= '/ (? B 8) dx + /; (12 — ?) dx the final area.
3 :

4 b
First integral = {— — SI] = (——) —(—12) = —
3 3 3

212 130 32
Second integral = |12 — =——| =54 - — ==
cconda 1n egra I: xr 3 ]r) 3 3
16 32 48
otal area 3-1—3 3

Answer: 16 sq units

19 | Q19

(4)

xsin(mx) is positive on (—1,1) and negative on (1,3/2) (checked from the sign of 2
and sin(7z) in each sub-interval), so

3/2 -1 3/2
/ |z sin(mx)| de = / xsin(mx) dx f/ xsin(mx) dx
1

-1 J—1

x cos(mx) L sin(mx) 5 marks for a

by parts, fE sin(rz) do = - m 2 +C0=Fl) correctly-justified,
1 1 1 step-wise evaluation
F(1) = g F(-1)= s F(3/2) = a2 of either integral.
1
2
[ zsin(mx)dr = F(1) — F(—1) = —
—1 ™
3/2 11
31 dr=F(3/2)-F(l)= —— — —
fl zsin(mx)dx (3/2) (1) i

Total—g—(—i_l>_g+i
mw




Q.No

Step-by-Step Solution

Marks per Step

1
2 2

Answer: + — =

3| e

(B) [OR]
Vool @ + Vians = cos':c +sinx
SN T COsT
Let t = sinx — cosx, so dt = (cosx + sinx) dx, and
1—1¢2
2

V2sinTlt 4+ C

t?=1—2sinzcosz = sinzcosx =

dt dt
/\/(th)/QZﬁf\/l—tQ -

Answer: /2 sin"!(sinx — cosx) + C
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