Indefinite Integration JEE Main 2026 (January) Question Bank
Questions with Answer Keys MathonGo

Q1. JEE Main 2026 (23 January Shift 1)

Let f(z) = f(\/l(_ix+(?j)3/2 dz. If f(0) = 0, then f () is equal to:
(D) V3e—1 (2)V3e+1
(3)V2e+1 (4) v2e —1

Q2. JEE Main 2026 (28 January Shift 2)

Let f(z) = [ m be such that f(0) = —26 + 241og,(2). If f(1) = a+ blog,(3), where a,b € Z, thena+ b

is equal to :
(1) -26 (2) -11 3)-5 (4)-18

Q3. JEE Main 2026 (22 January Shift 1)

If [(sin x)%“(cos m)?dx = — B (cot ac)% - %(cot a;)% — B (cot m)% + %(cot ar:)fTS + C, where p; and g¢; are

Q ra
5p1PaP3P4

positive integers with ged (p;, ¢i) = 1 for i = 1,2, 3,4 and C is the constant of integration, then 1q1q2q3q4 is equal to

Q4. JEE Main 2026 (23 January Shift 2)

10 3dz ath@ 1) _ aV?2 g
LetI(z) = [ (4z+6)(\/m) and I(0) = Y2 +20. If I (§) = %% + ¢, where a, b, c € N, ged(a, b) = 1, then

a + b+ cis equal to
(1) 30 (2) 31 (3)29 (4) 28

Q5. JEE Main 2026 (24 January Shift 1)

Let £(t) = [ ({22} )ty t > 1.

If f (€™/?) = —e™? and f (€™/*) = ae™*, then a equals

(H1++v2 (2)-1-+v2
(3)—1-—2v2 4) —1++2
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ANSWERS AND SOLUTIONS

1. (1) 2.(2) 3.16 4.(2) 5.(2)

1. . 2 . . . .'c 1+a:
(1) Write 2 — z° = (1 — z)(1 + ) + 1, so the integrand splits as e ( m i) 3/2)

1

Vitz(1-z)3? "
Using fe””(g+g')dx =e"g+C: f(z) =¢€" % 18-
f0)=1+C=0=C=-1.
3/2
f0/D) = 35 —1= Ve VE-1=VEe -1
2. (2) Letu = z'/5, so z = u% and dz = 6u’du. Then 22/3 = u?, 2¥/2 = 3.

f(IB) _ f 6uSdu _ f6;tj_d2u

ud4-2u3

Let g(z) = 1” . Then ¢'(z) =

By polynomial division: % = — 204 u—+2
f(z) =6 (“72 —2u+41n\u+2y) 40 =3u®—12u+24In(u+2) + C.
Substituting back: f(z) = 3z/% — 122%/6 4- 241n(2'/6 4-2) + C.
From f(0) = —26 + 241n(2): 241n(2) + C = —26 + 241n(2), so C = —26
Atz =1: f(1) = 3 — 12+ 24In(3) — 26 = —35 + 241n(3).
Thusa = —35,b=24,anda + b = —

3. (16) [sin "2z cos %z da.

Since m + n = —8 (negative even), substitute £ = cot z, dz = —dt

1422 °

2\3
Integral becomes — [ W) g = — S92 4 3t71/2 + 33/2 + ¢7/2)dt.

52
= %t—?»/z —6tl/2 — %tf’/? h %tg/Q e

: p1 2 D2 6 D3 6 P4 2

mparing;, — = =, — = —, — = —, — —= =,

Co p g Q1 9’ ¢ 5° g3 1’ q 3
15p1papsps _ 152:66-2 _ 2160 __ 16

41929394 9513 135
4. (2) 4z® + 8z + 3 = (2z + 1)(2z + 3) and 4z + 6 = 2(2z + 3).

where u = 2z + 3.

vy f 3/2\/—
Substituting u = 2sec? ¢: I(z) = %singb +C = % 24l 4 ¢

2z+3
I(0 :3\/l+0=ﬁ+0:ﬁ+20¢0:20.

() \f+20 +20_i+20

a—3,b—8,c—20,gcd(3,8):1.a+b+c:31.

5. (2) Substituting u = logt with dt = e*du:
f 1—sinu etdu

l1—cosu

1—sin
Express as: ﬁ = Ecscz(u/2) — cot(u/2)
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Using integration by parts and standard techniques:

f(t) = elost cot(lOTgt) +C = tcot(lo—ft) +C

From f(e™/?) = —e™/2:

e™?cot(r/4) + C = —e™? — e™? + C = —e"/2 - C = —2¢™/?
For f(e™*): f(e™/*) = e™* cot(m/8) — 2¢™/

With cot(7/8) =1+ v/2:a = —1—+/2
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